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ABSTRACT

Objectives We aimed to determine whether regional
analgesia with intrathecal morphine (ITM) in an
enhanced recovery programme (enhanced recovery
after surgery [ERAS]) gives a shorter hospital stay with
good pain relief and equal health-related quality of life
(Qol) to epidural analgesia (EDA) in women after midline
laparotomy for proven or assumed gynaecological
malignancies.

Design An open-label, randomised, single-centre study.
Setting A tertiary referral Swedish university hospital.
Participants Eighty women, 18—70 years of age,
American Society of Anesthesiologists | and Il, admitted
consecutively to the department of Obstetrics and
Gynaecology.

Interventions The women were allocated (1:1) to either
the standard analgesic method at the clinic (EDA) or the
experimental treatment (ITM). An ERAS protocol with
standardised perioperative routines and standardised
general anaesthesia were applied. The EDA or ITM started
immediately preoperatively. The ITM group received
morphine, clonidine and bupivacaine intrathecally; the EDA
group had an epidural infusion of bupivacaine, adrenalin
and fentanyl.

Primary and secondary outcome measures Primary
endpoint was length of hospital stay (LOS). Secondary
endpoints were QoL and pain assessments.

Results LOS was statistically significantly shorter for
the ITM group compared with the EDA group (median
[IQR]3.3 [1.5-56.3] vs 4.3 [2.2—-43.2] days; p=0.01).
No differences were observed in pain assessment

or QoL. The ITM group used postoperatively the first
week significantly less opioids than the EDA group
(median (IQR) 20mg (14-35mg) vs 81 mg (67101 mg);
p<0.0001). No serious adverse events were attributed to
ITM or EDA.

Conclusions Compared with EDA, ITM is simpler to
administer and manage, is associated with shorter
hospital stay and reduces opioid consumption
postoperatively with an equally good QoL. ITM is
effective as postoperative analgesia in gynaecological
cancer surgery.

Trial registration number NCT02026687; Results.

Strengths and limitations of this study

» This study evaluates quality improvement on post-
operative recovery after gynaecological cancer sur-
gery in an enhanced recovery after surgery setting.

» The study is an open randomised controlled trial.

» The experimental treatment (intrathecal morphine)
was compared with the standard care of postop-
erative analgesia (epidural analgesic) used in our
setting.

» The objective was to compare the two analgesic
methods in a clinical relevant multimodal context,
not to find the appropriate doses or types of analge-
sic agent for each method.

INTRODUCTION

Pain is an important component in the assess-
ment of health-related quality of life (QoL).
Besides the human suffering, insufficiently
treated postoperative pain complicates mobil-
isation, increases the risk for complications
and might prolong hospitalisation.

Regional analgesia with epidural anal-
gesia (EDA) in abdominal surgery is recom-
mended in most enhanced recovery after
surgery (ERAS) protocols for use both during
surgery and postoperatively.! * Single-dose
intrathecal morphine provides good anal-
gesia during the first postoperative days after
abdominal cancer surgery,”® and improves
the recovery after hysterectomy for benign
conditions.” ® An additional analgesic effect
can be obtained by adding the a-adrenergic
agonist clonidine intrathecally.*? '’ In surgery
for malignant gynaecological diseases, intra-
thecal morphine has been less described,
although Kara et al'' in 2012 reported reduced
morphine consumption and no increase in
side effects. A few randomised studies have
compared single-dose intrathecal morphine
with continuous EDA after major abdominal
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surgery, showing disputed results concerning pain relief
and hospital stay.'*"*

Based on the potential benefits of intrathecal morphine
as an effective and technically simple applied postop-
erative analgesic, we designed this randomised study to
compare the effects of a single-dose intrathecal combined
morphine and clonidine (ITM) with the standard of care
in the hospital using EDA in an ERAS programme for
abdominal surgery for proven or assumed gynaecological
malignant tumours.

The aim of the study was to determine whether ITM,
when compared with EDA in an ERAS programme,
shortens hospital stay with a similar patient experienced

QolL.

MATERIAL AND METHODS

We conducted an open-label, randomised, controlled,
single-centre study in accordance with Good Clinical
Practice guidelines.'” From March 2014 to January
2016, all women who were admitted to the Department
of Obstetrics and Gynaecology, University Hospital,
Linkoping, Sweden due to a proven or assumed gynaeco-
logical abdominal malignancy were eligible for the study.
Women 18 to 70 years, with WHO performance status <2,
with an American Society of Anesthesiologists (ASA)
score <3and speaking Swedish fluently were included.
Exclusion criteria were contraindications against regional
analgesia, physical or psychiatric disability and surgery
where pain could not be expected to be controlled by the
regional analgesia. Oral and written informed consent
was obtained from all participants.

At the preoperative visit, the women were allocated to
ITM and EDA, 1:1, from a computer-generated randomi-
sation code,'® using sealed opaque envelopes. The partic-
ipant was informed about the allocation.

Surgery was conducted through a midline laparotomy
with the preoperative intention to obtain macroscopically
radical tumour resection. If this was not possible, the
tumour burden was either to be reduced to the minimal
residual tumour (less than 1cm in size) or samples were
to be obtained, preferably by salpingo-oophorectomy,
in order to establish the histopathological diagnosis.
Board-certified gynaecological oncologists performed
the surgery. The surgical technique used was at the discre-
tion of the surgeon.

All women received thrombosis prophylaxis (tinzaparin
4500 anti-Xa IE subcutaneously) once daily for 28 days
beginning the evening before the surgery, and prophy-
lactic antibiotics (1.5 g cefuroxime and 1.0 g metronida-
zole intravenously as a single dose) before surgery starts.

All women received a standardised premedication
with paracetamol 1995mg. The allocated intervention
of regional analgesic was applied prior to commencing
the general anaesthesia. The experimental treatment
group (the ITM) had an intrathecal combination of a
single-dose isobar bupivacaine 15mg, morphine 0.2mg
and clonidine 75pg, preferably through a 25G spinal

needle. The EDA group had the standard EDA regime
used in the hospital. The EDA was performed by a low
thoracic puncture. The epidural infusion was started after
induction of the general anaesthesia but before surgery
by a bolus dose of fentanyl 50-100pg and a bolus from a
mixture of bupivacaine 2.4mg/mL, adrenalin 2.41g/mL
and fentanyl 1.8pg/mL. The same mixture was used as a
continuous infusion, typically 4-8mL/hour, throughout
surgery.

General anaesthesia was standardised in both groups:
induction with fentanyl and propofol, intubation facil-
itated with rocuronium and maintenance with sevo-
flurane. Fentanyl and rocuronium were repeated if
needed. All patients had a gastric tube and an indwelling
urinary catheter. The gastric tube was removed before
waking up the patient. Local anaesthetic (40 mL bupiv-
acaine 2.5mg/mL) was injected prefascially and subcu-
taneously in the abdominal wall in the area of the skin
incision.

After the initial monitoring at the postoperative care
unit, the postoperative pain management including
surveillance of possible opioid side effects and neurolog-
ical complications took place at the gynaecological ward
and followed the routines outlined by the Swedish Society
of Anesthesiology and Intensive Care.'”

The women in the ITM group received oral parac-
etamol 1330mg and diclofenac 50 mg, both three times
daily started on the day of surgery. Oxycodone 10-20 mg
twice daily was added on the first postoperative day.

For the EDA group, a continuous epidural infusion of a
mixture of bupivacain 1 mg/ml+adrenalin 2 pg/mL+fen-
tanyl 2pg/mL including the possibility of additional
patient-controlled bolus doses was started postopera-
tively at the postoperative care unit and continued until
the morning of the third postoperative day. The infusion
rate, normally 4-8 mL/hour, and bolus doses, normally
2mlL, were decided on by the responsible physician. The
patients also had oral paracetamol 1330mg three times
daily, starting on the day of surgery. Oral oxycodone
10-20mg twice daily and diclofenac 50 mg three times
daily were added in the morning of the third postopera-
tive day before removal of the epidural catheter according
to the guidelines.'”

Rescue opioids were the same for both groups; intra-
venous morphine, 0.5-1mg, intravenou or oxycodone
5mg orally was given if needed. In case of obvious pain
relieving failure with the ITM or EDA, intravenous
patient-controlled analgesia with morphine was started.

To quantify the amount of non-opioid analgesics given,
the defined daily dose (DDD) methodology was used.'®
All opioids, independent of administration route and
including the ITM and the EDA, were converted to an
equivalent intravenous morphine dose.'? *’

A numerical rating scale (NRS) of 0-10 was used to
assess the pain three times daily (08:00, 16:00, 23:00) at
rest and at mobilisation, that is, when moving out of bed,
raising both legs when in bed or when giving a strong
cough.
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The standardised criteria for discharge were: the
patient was mobilised, tolerated a normal diet, had suffi-
cient pain relief with oral analgesics (NRS <4), showed
no signs of mechanical bowel obstruction and had voided
spontaneously with less than 150mL residual urine. If
the last criterion was not met, the woman went home
with the catheter, which was removed policlinically. The
discharge criteria were checked twice daily. The decision
on discharge was made according to the medical criteria
but could be prolonged by social or other practical,
personal conditions. Both the de facto hospital length of
stay (LOS) and the LOS until the discharge criteria were
met were calculated.

The research nurse had telephone contact with the
participants the day after discharge and then once a
week until 6weeks postoperatively. Adverse events were
registered and graded according to the Clavien-Dindo
classification.?! The study was completed after the 6-week
contact.

The QoL was assessed by two commonly used vali-
dated generic QoL forms. The EuroQol 5-dimension
(EQ-5D) form was completed preoperatively, daily during
the first week after surgery then once weekly until the
6-week postoperative visit.”” The Short Form-36 Health
Survey (SF-36) form was completed preoperatively (base-
line) and 6weeks postoperatively.*

Trial outcomes

The primary endpoint was the de facto duration of
hospital stay (LOS). Secondary outcome measurers
were QoL and pain assessments. As secondary post hoc
outcomes, we also registered the analgesic consumption,
time to meet standardised discharge criteria, proportion
of women discharged on the third postoperative day and
adverse events.

Patient involvement

Patients were not involved in the study design or conduct
of the study. By assessing QoL as part of the protocol, the
patients reported a surrogate measure of the burden of
the intervention.

Statistics

Sample size calculation was based on the primary outcome
endpoint. From our earlier studies on abdominal hyster-
ectomy using ITM in an ERAS setting,” the SD for LOS
was 0.75 days. Providing that the minimum clinical rele-
vant difference in hospital stay between the groups was 0.5
days, each group should consist of 40 women including a
10% dropout rate in order to show statistical significance
ata 5% level (two-sided test) with an 80% power.

Data are presented as median (IQR), mean and (95%
CI) or number (percent). XQ tests and Fisher’s exact tests
were used to analyse categorical data and Mann-Whitney
U-tests and Wilcoxon matched pair tests for continuous
data.

A repeated measures analysis of variance (ANOVA) was
used to analyse data measured on more occasions. When

‘ Assessed for eligibility (n=245) ‘

Not meeting inclusion/exclusion
[ criteria, declined to participate or
not asked to participate (n=165)

Randomized (n= 80)

Allocation

Allocated to EDA (n=40) Allocated to ITM (n=40)

Received allocated Received allocated
intervention (n=38) ] intervention (n=39)

Did not receive allocated
intervention:

Did not receive
Protocol violation (n=2) Analysis allocated intervention
One received TMand  [€— <% o *| and had no regi
¢ e gional
one did not have any Intention-to-treat analgesic:

regional analgesic. Protocol violation (n=1)

Withdrew consent to
study:

Prior to surgery (n=1) but
received EDA in
accordance to clinical
practice

le—

Withdrew consent to
study:

Prior to 6-week follow-up
(n=1)

Lack of compliance due
to medical events (n=1)

6-week follow-up (n=39)
(Information about clinical data of
the remaining participant retrieved
from the patient record)

6-week follow-up (n=38)
(Information about clinical data of
the remaining two participants
retrieved from the patient records)

6-week
Follow-Up

Figure 1 CONSORT flow chart of participants in the study.
EDA, epidural analgesia; ITM, intrathecal morphine analgesia.

p<0.10 in the analysis of the main effect between groups
in the repeated measures ANOVA, the pairwise associa-
tions between groups on each single occasion of measure-
ment were analysed using the Bonferroni post hoc test.

The significance level was set at p<0.05. The statis-
tical tests were two-tailed. All analyses were carried out
according to intention-to-treat principles using Statistica
V.13.2 (Dell Software, 5 Polaris Way, Aliso Viejo, Cali-
fornia, USA).

RESULTS

The description of the selection and the randomisation
of the study population are presented in figure 1. Forty
women were chosen to receive EDA and 40 to receive ITM.
One woman in each group did not receive any regional
analgesia and one woman had ITM instead of EDA based
on a mistake by the attending anaesthesiologist.

The descriptive and demographic data are shown in
table 1. The clinical, surgical and anaesthesiological data
are presented descriptively in table 2. None of the differ-
ences between the two treatment groups were considered
to be of clinical significance.

In 20%, the final diagnosis postoperatively was benign,
most often showing a benign ovarian tumour or a large
uterine fibroid. The benign diseases were evenly distrib-
uted between the two groups.

The LOS was statistically significantly shorter for the
ITM group compared with the EDA group (median
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Table 1 Descriptive and demographic data of the study
population
EDA group ITM group
n=40 n=40
Age (years) 59.0 (51.5-66.0) 58.5 (54.0-62.5)
<50years 7 (17.5%) 6 (15%)
50-60years 16 (40%) 20 (50%)
>60years 17 (42.5%) 14 (35%)

Body mass index
(BMI; kg/m?)

BMI <25 kg/m?

28.5 (24.7-31.2) 27.8 (23.4-31.2)

11 (27.5%) 13 (32.5%)

BMI 25-29.9 kg/m? 15 (37.5%) 15 (37.5%)

BMI 30-34.9 kg/m? 9 (22.5%) 7 (17.5%)

BMI >35kg/m? 5 (12.5%) 5 (12.5%)
Parity 2.0 (0-5) 2.0 (0-4)
Smokers 5(12.5%) 4 (10%)

Previous laparotomy 17 (42.5%) 17 (42.5%)

ASA classification

Class | 15 (37.5%) 15 (37.5%)

Class Il 25 (62.5%) 25 (62.5%)
Comorbidity

Diabetes mellitus 4 (10%) 4 (10%)

Cardiovascular disease 13 (32.5%) 12 (30%)

Pulmonary disease 4 (10%) 5(12.5%)

Mild psychiatric 6 (12.5%) 4 (10%)

disease

Previous malignancy 4 (10%) 2 (5%)
Current medication

Antidepressant/ 8 (20%) 7 (17.5%)

sedative

Analgesics 7 (17.5%) 12 (30%)
Indication for surgery

Proven/assumed 16/24 18/22

gynecological (40%/60%) (45%/55%)

malignancy

Figures denote median and (IQR) or number and (percent).
ASA, American Society of Anesthesiologists risk classification;
EDA, epidural analgesia; ITM, intrathecal morphine analgesia.

[IQR] 3.3 [3.1-4.8] vs 4.3 [3.4-5.2] days; p=0.01). The
time to meet standardised discharge criteria was signifi-
cantly shorter in the ITM group compared with the EDA
group (median [IQR] 3.0 [2.5-3.5] vs 4.0 [3.5-4.5] days;
p<0.001). Significantly more women in the ITM group
were discharged from the hospital on the third day (25
women [62.5%] in the ITM group vs 12 [30%] in the
EDA group, p=0.004).

The Qol. parameters as measured by the EQ-5D,
day-by-day, presented no statistically significant differ-
ence in health index between the two groups (figure 2).
Neither did the SF-36 show any statistically significant
differences in the difference of baseline and 42days

8

assessments in any of the subscales or summary scores
between the groups (table 3). The role physical and the
physical component summary score had not recovered to
baseline level in either of the two groups after 6weeks,
whereas the mental health and the mental component
summary score showed a significant improvement after
6weeks compared with the baseline assessment in the
ITM group.

There was no significant difference in the overall assess-
ment of pain (NRS) between the groups (figure 3). The
two groups showed different patterns in the NRS ratings
as indicated by the significant interaction effects. The
post hoc tests showed that the NRS ratings were signifi-
cantly higher in the ITM group during the first 2days at
mobilisation, whereas the EDA group scored significantly
higher both at rest and at mobilisation on day 3 when the
EDA catheter was removed. The I'TM group had a signifi-
cantly lower total consumption of opioids than the EDA
group whereas the use of non-opioids was similar in the
two groups (figure 4). The comparison of the non-opi-
oids first started on day 3 when the protocol allowed
equal administration of per oral analgesics for the EDA
and ITM groups. Postoperatively, during day 0 to day 6
the total consumption of opioids were median (IQR)
20mg (14-35mg) in the ITM group compared with 81 mg
(67-101 mg) in the EDA group (p<0.0001).

The EDA failed in four women (10%) and ITM anal-
gesia in one (2.5%). These women had either a new EDA
in the postanaesthesia care or received patient-controlled
morphine intravenously. One accidental dural puncture
occurred in the EDA group. No postdural puncture head-
ache or anaesthesiological adverse effects were observed
in either of the groups. The perioperative adverse events
graded according to the Clavien-Dindo classification in
the two groups did not differ significantly (p=0.31) as
shown in table 4.

DISCUSSION

The study showed that a single dose of intrathecal
morphine used as postoperative analgesia compared
with epidural analgesia gives advantages in abdominal
gynaecological cancer surgery in regard to the length of
hospital stay, the time to meet the standardised discharge
criteria and lower consumption of opioids postopera-
tively. A substantially higher proportion of women with
ITM was discharged on the third postoperative day with
an evenly reported health-related QoLl. and assessment
of pain as women with EDA. A key point of an ERAS
protocol is simplicity and a single intrathecal injection
is simpler than a continuous epidural requiring ongoing
management and monitoring. We regard ITM as a quality
improvement from the perspective of both the patients
and the healthcare.

The strengths of this trial are the randomised design,
the unanimous ERAS and postoperative surveillance of
the patients in the gynaecological ward, the assessment
of pain at rest and during mobilisation and the active use
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EDA group ITM group
n=40 n=40

Estimated per-operative blood loss (ml) 100 (50-275) 200 (50-250)

Umbilicus 6 (15%) 2 (5%)

Processus xiphoideus 17 (42.5%) 17 (42.5%)

Category | 1(2.5%) 1(2.5%)

Category I 17 (42.5%) 18 (45%)

Category V 6 (15%) 5 (12.5%)

Macroscopically radical 17 (63%) 25 (76%)

Bulky disease 7 (26%) 3 (9%)

Ovarian/fallopian tube/peritoneal cancer 13 (32.5%) 18 (45%)

Uterus carcinoma or sarcoma 7 (17.5%) 13 (32.5%)

Appendix or sigmoideum cancer 1(2.5%) 2 (5%)

CAD at discharge (no. of women) 3 (7.7%) 4 (10.3%)

Paracetamol (DDD) 0.67 (0.44-0.67)) 0.67 (0.67-0.67)

Antiemetic, medication (no. of women) 16 (57%) 12 (43%)

Anaesthetic drugs:

Rocuronium bromid (mg) 50 (40-60) 50 (40-62.5)

Paracetamol (mg) 0 (0-0) 0 (0-0)

Ephedrine (mg) 20 (7.5-25) 20 (15-25)

Norepinephrine (ug) 0 (0-21) 0 (0-130)

Anaesthesia time (minutes) 177.5 (142.5-202.5) 200 (155-240)

Body temperature at end of surgery (°C) 36.1 (35.9-36.4) 36.1 (35.7-36.3)

Figures denote number and (percent) or median and (IQR).

*Categories of extent of surgery: Category |, diagnostic surgery; Category ll, resection of gynecologic organs only; Category lll, resection of
gynecologic organs, omentectomy and +appendectomy; Category 1V, as Category lll+pelvicand/or paraaortic lymphadenectomy; Category V, as
Category lllxpelvicand/or paraaortic lymphadenectomy +resection of abdominal visceral organs.

CAD, transurethral or supra pubic indwelling catheter; DDD, defined daily dose; EDA, epidural analgesia; ITM, intrathecal morphine analgesia;
PACU, post anaesthesia care unit.

(3]
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EQ-5D health index

Pre operative Day 1 Day3 Day5 Day7 Day 21 Day 35
Day Day2 Day4 Day6 Day 14 Day28 Day 42

Repeated measures ANOVA
Main effect over time
p <0.0001

Interaction effect
p=0.34

Main effect between groups
p=0.22

Figure 2 lllustration of the EuroQol 5-dimension (EQ-
5D) weighted health state index in relation to occasion of
measurement. Plots represent means and bars represent
95% CI. Result of the repeated measures analysis of
variance (ANOVA) from day 0-42 assessment is presented.
No significant differences were observed in the EQ-5D
health index between the two groups preoperatively.

EDA, epidural analgesia; ITM, intrathecal morphine
analgesia.

of rescue analgesics on demand. For obvious reasons, the
interventions could not be blinded for the participants
or the staff. This might be a source of bias, but we believe
that the potential influence of such bias will be limited
and unavoidable in the study design used. A limitation for
generalisation of the results is the single-centre design.
The ERAS concept is well established in daily clinical
work and therefore the results can only be generalised to
facilities with similar clinical standards and only to units
that manage patients with regional analgesia. The two
methods of regional analgesia may not be comparable
in giving potentially equivalent analgesia with the dosage
and preparation used. However, our objective was to
compare the two analgesic methods in a clinical context,
not to find the appropriate doses or types of analgesic
agent for each method. Therefore, we selected conven-
tional doses of the medications.

The use of intrathecal opioids requires close monitoring
of sedation and respiratory rate for 12 hours. The nurses
on the gynaecological ward were educated regarding
complications after ITM with special regard to late respi-
ratory depression and the surveillance followed strict
national recommendations. Intrathecal morphine is used
in approximately two-thirds of Swedish gynaecological

units in connection with abdominal hysterectomy having
a continued observation on the regular gynaecological
ward after an initial period of 2-6hours in a postoper-
ative care unit.** The intrathecal morphine dose 0.2mg
was chosen with the purpose of giving adequate analgesia
at a risk of respiratory depression that equals systemic
opioid analgesia.”” Following abdominal hysterectomy,
there is no benefit from increasing the morphine dose
over 0.2mg.** The o-agonist clonidine possesses an anti-
nociceptive effect from receptors located in the central
nervous system. The addition of clonidine to intrathecal
opioids further prolongs postoperative analgesia.'’

The de facto duration of hospital stay was shorter in
the ITM group. A reduction of hospital stay with 1 day has
clinical relevance for both the patient and the healthcare
system. A similar short LOS has recently been reported
from other ERAS programmes for gynaecological
cancer.” ™ Wijk et af” used an analgesic regimen based
on oral paracetamol and diclofenac and over 90% of the
patients did not need systemic opioids from the day after
surgery. Like our study, they used standardised discharge
criteria. It is important to analyse when discharge criteria
are fulfilled, as they are robust and generalisable. The
length of hospital stay is often influenced by context-spe-
cific social factors.

In this study, we compared two multimodal analgesic
regimens considered clinically relevant. For that reason,
we aimed to make each regimen as optimal as possible.
As a consequence, there were differences in non-opioids
as well as opioid regimens until the epidural catheter
was removed. Only rescue opioids were equal for both
groups. Thus, the aim was not to compare the intrathecal
and the epidural routes per se.

Multimodal analgesic regime minimising opioid use
has been shown to enhance recovery.”* ITM has become
a well-documented component in several ERAS proto-
cols® *'** and a protocol for a systematic review of ITM
in abdominal and thoracic surgery patients has recently
been published.”” Despite the higher rating of NRS at
mobilisation during the first few days in the ITM group,
the consumption of opioids was nearly three times lower
in the same time period compared with the EDA group,
and the QoL index did not differ between the groups.
This may imply that the women in the ITM group were as
satisfied as the EDA group with their pain management,
and the difference in NRS rating at mobilisation was
less clinically significant. The study included only ASA
class I-II patients. For patients with more severe comor-
bidity, the EDA regimen could be favourable as it offers
a better early analgesia that especially patients at risk for
complications could benefit from. A study on abdominal
hysterectomy for endometrial cancer showed that women
without EDA ceased opioid analgesia earlier than those
women who had an EDA,” indicating a possible overuse
of opioids in EDA. An earlier removal of the EDA catheter,
for example after 48 hours, is a possible development of
the EDA regimen. Prior to this trial, the standard praxis
in our department was removal of the EDA catheter on
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Table 3 SF-36 subscales and summary scores

Time lapse Day 42 - Baseline

Baseline Day 42 EDA I™ EDA vs ITM
SF-36 subscales EDA I™ EDA I™ P value* P value* P valuet
Physical functioning 85 (63-95) 80 (65-95) 80 (65-95) 83 (68-90) 0.91 0.95 0.69
Role physical 38 (0-100) 63 (0-100) 0 (0-13) 0 (0-0) <0.001 <0.0001 0.16
Bodily pain 51 (37-100) 62 (47-84) 58 (42-74) 74 (52-84) 0.96 0.92 0.95
General health 75 (57-85) 72 (55-81) 70(47-87) 72 (59-81) 0.10 0.65 0.10
Vitality 53 (40-75) 53 (43-70) 45 (33-68) 55 (43-70) 0.08 0.90 0.20
Social functioning 75 (50-100) 75 (56-81) 75 (50-88) 75 (50-75) 0.15 0.70 0.09
Role emotional 100 (0-100) 100 (0-100) 83 (0-100) 100 (33-100) 0.65 0.25 0.30
Mental health 76 (60-84) 70 (60-80) 78 (66-84) 80 (66-86) 0.54 <0.01 0.13
Physical component 44 (34-53) 45 (34-53) 39 (3444) 38 (35-42) 0.03 <0.01 0.41
summary score
Mental component 46 (35-52) 46 (35-51) 49 (34-53) 51 (39-55) 0.69 0.01 0.05

summary score

A high score represents a better health-related quality of life .
Figures indicate median (IQR).

No significant differences were observed in the subscales between the two groups at baseline (Mann-Whitney U-test).

*Wilcoxon matched pair tests.
TMann-Whitney U test.

EDA, epiduralanalgesia; ITM, intrathecal morphine analgesia; SF-36, Short Form-36 Health Survey.

the third day. Consequently, we studied the I'TM against
this regime. The difference in DDD of non-opioids seen
until the third postoperative day was due to the protocol

demand and the clinical routine in the hospital that
diclofenac was not allowed in the EDA group until the
EDA catheter was removed. The uneven use of diclofenac

NRS at rest

Day03  Day12  Day21 Day23 Day32 Day41 Day43 Day52 Day61  Day63

Day11 ' Day13 = Day22  Day31  Day33  Dayd42  Day51  Day53  Day62

0
Day03  Dayl2  Day21 Day23 Day32 Day4l Day43  Day52 Day61  Day63
Dayt1 ' Day13  Day22  Day31  Day33  Dayd2  Day51  Day53  Day62

Main effect between groups  Main effect over time

NRS at rest
NRS at mobilization

p=034
p=0.08

Repeated measures ANOVA
Interaction effect
p<0.001 p <0.0001
p <0.0001 p <0.0001

Bonferroni post hoc tests, (p-value)

Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day

03 11 12 13 21 22 23

32 33 41 42 43 51 52 53 61 62 63

NRS at mobilization

0.01 006 0.01 044 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Figure 3 Assessment of pain by means of a 10 graded numeric rating scale (NRS) at rest and at mobilisation. Plots represent
means and bars represent 95% CI. Results of the repeated measures analysis of variance (ANOVA) and post hoc tests from day
0 to the day 6 are shown in the table below the diagrams. Assessments done from the evening of surgery and three times dalily.
Days 1.1, 1.2 and 1.3, respectively, represent the measurements performed in the morning, the afternoon and the evening on
day 1. EDA, epiduralanalgesia; ITM, intrathecal morphine analgesia.
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Equivalent morphine (mg)

30

Day0 Dayl Day2 Day3 Day4 Day5 Day6 Day14 Day2! Day28 Day3s Day42

Repeated measures ANOVA

Main effect between groups

Main effect over time Interaction effect

Opioids (Equivalent morphine (mg)) p<0.001 p<0.0001 p<0.0001
DDD non-opioids p=0.06 p<0.0001 p=0.08
Bonferroni post hoc tests, (p-value)
Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Opioids <0.0001 <0.0001 <0.001 1.00 1.00 1.00 1.00
DDD non-opioids 1.00 1.00 0.93 0.10

Figure 4 Consumption of analgesics after surgery in relation to occasion of measurement. Plots represent means and bars
represent 95% Cl. Results of the repeated measures analysis of variance (ANOVA) and post hoc tests from day 0 to the day 6
assessment for equivalent morphine given and for day 3 to day 42 for defined daily dose (DDD) non-opioids are presented in the
table below the diagram. EDA, epidural analgesia; ITM, intrathecal morphine analgesia.

in the groups during the first three postoperative days
may be seen as a weakness of the study. However, the
DDD of non-opioids raised from day 1 to day 3 in the

Table 4 The Clavien-Dindo classification of adverse events
(contracted form) within the study period of 6 weeks

EDA group (n=40) ITM group (n=40)

No complications 19 (47.5) 19 (47.5)
Grade | 13 (32.5) 8 (20.0)
Grade I 6 (15.0) 6 (15.0)
Grade llI 1(2.5) 6 (15.0)
Grade IV 1(2.5) 1(2.5)

Figures denote number and (percent).

Grade |: Any deviation from the normal postoperative course
without the need for pharmacological treatment or surgical,
endoscopic and radiological interventions. Allowed therapeutic
regimens are: drugs as antiemetics, antipyretics, analgetics,
diuretics and electrolytes and physiotherapy. This grade also
includes wound infections opened at the bedside.

Grade ll: Requiring pharmacological treatment with drugs other
than such allowed for grade | complications. Blood transfusions
and total parenteral nutrition are also included.

Grade lll: Requiring surgical, endoscopic or radiological
intervention

Grade |V: Life-threatening complication requiring intermediate
care/intensive care unit management

P=0.31; % for trends (df=4).

EDA, epiduralanalgesia; ITM, intrathecal morphine analgesia.

EDA group by using diclofenac in some patients against
the study protocol and the clinical routines in the depart-
ment. It is therefore less likely that the difference in DDD
of non-opioids can explain the significant difference in
opioids. In spite of the addition of diclofenac and conse-
quently an increased DDD on the third postoperative day,
the women in the EDA group rated the NRS at rest and
at mobilisation higher than the ITM women. Our EDA
regimen, including complementary analgesics, was obvi-
ously not optimal in preventing breakthrough pain in
connection with terminating the epidural infusion. The
opioid sparing effect of ITM has been demonstrated in
a study analysing the first 48 postoperative hours.”” Our
study might indicate an even longer benefit.

In order to increase the patient-oriented focus on
recovery, we used two generic QoL forms to assess the
patientreported outcome of the health status. The
EQ-5D was used to determine the short-term recovery
day-by-day, whereas the SF-36 was used for a longer-term
assessment. The short-term recovery in QoL did not
seem to differ between the two regimes but at the longer
term, the I'TM seemed to give more pronounced advan-
tages than EDA in the recovery of the mental health. The
clinical importance of this remains unclear and merits
further exploration. To the best of our knowledge, there
is no condition-specific patient-reported outcome form
for our patient group. Although there is no evidence of
content validity for the EQ-5D or SF-36 for the specific
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patient group in this study, they are widely used and
allow comparisons with population norms. A new form
of the EQ-5D, the 5-level version (EQ-5D-5L), has been
developed with the aim to better capture smaller health
changes.” At the time of the study, there was no Swedish
value set available for EQ-5D-5L.

Severe complications after EDA and ITM are rare but
still the indication for the regional analgesia should always
be considered individually. In this trial, no severe compli-
cations attributed to the regional analgesia occurred
and the adverse events seemed to be equally distributed
between the groups. However, the trial was not powered
to detect a statistical difference in adverse events.

In conclusion, ITM given in an ERAS programme seems
to be safe, simple to administer and effective as postoper-
ative analgesia and gives quality advantages concerning
the postoperative recovery in gynaecological abdominal
cancer surgery.
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