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Background: Spinal anaesthesia as an adjunct to general anaesthesia may reduce postoperative pain and opioid consumption after 
laparoscopic abdominoperineal rectal amputation. We designed a randomized double blinded pilot study with two objectives: 1) to 
explore potential benefits of spinal anaesthesia as an adjunct to general anaesthesia and 2) to provide power and sample size 
estimations for potential differences between the groups. Primary outcome measures were postoperative pain and oral morphine 
equivalent (OMEq) consumption.
Methods: Patients scheduled for elective laparoscopic abdominoperineal rectal amputation at the University Hospital of North 
Norway were randomised to spinal (n=5) or a sham spinal procedure (n=5). Numeric rating scale (NRS) and OMEq were monitored 
postoperatively for 72 h.
Results: Age, sex, body mass index, and ASA were not significantly different between the groups. During surgery, patients in the 
spinal group received less remifentanil (p=0.06). NRS was lower in the spinal group 1 hr after admittance to the post-anaesthesia care 
unit (PACU) (p=0.06) and on the first postoperative day at 8 AM (p=0.03). OMEq consumption in the PACU was lower in the spinal 
group (p=0.008), but no differences between the groups were detected after discharge to the ward. Sample size estimations revealed 
that eight patients in each group would be needed to study potential NRS differences after admission to the PACU and 23 patients in 
each group to study potential differences in OMEq consumption on day 1.
Conclusion: Spinal anaesthesia as an adjunct to general anaesthesia reduces postoperative pain and opioid consumption after 
laparoscopic abdominoperineal rectal amputation. Data from the current study should be followed up by a sufficiently powered 
randomized controlled trial.
Clinical Trial Registration: Trial registered at https://clinicaltrials.gov (NCT05406765).
Keywords: anesthesiology, opioid consumption, rectal amputation, spinal anesthesia, surgery

Background
Colorectal cancer carries the third highest incidence rate and accounts for 11% of all deaths per year from cancer in 
Norway.1 Every patient diagnosed with colorectal cancer is considered for surgical treatment with curative or palliative 
outcome in mind. A multimodal approach for postoperative pain management is fundamental in enhanced recovery after 
surgery (ERAS) protocols.2 Spinal anaesthesia as an adjunct to general anaesthesia is recommended for laparoscopic 
colorectal surgery by the ERAS programme.2 However, a beneficial effect has only been studied in patients undergoing 
laparoscopic colon surgery. Wongyingsinn et al showed that an intrathecal mixture of bupivacaine and morphine was 
associated with less postoperative opioid consumption after laparoscopic colonic resection.3 In a more recent study by 
Koning et al, intrathecal morphine within an ERAS program reduced postoperative pain in laparoscopic colonic surgery.4 

Spinal anaesthesia as an adjunct to general anaesthesia has to our knowledge not been studied in laparoscopic 

Journal of Pain Research 2023:16 1855–1865                                                                1855
© 2023 Antunes et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Pain Research                                                                       Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 21 March 2023
Accepted: 16 May 2023
Published: 31 May 2023

https://clinicaltrials.gov
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


abdominoperineal rectal amputation. We hypothesized that spinal anaesthesia as an adjunct to general anaesthesia may 
reduce postoperative pain and opioid consumption. A prospective randomized double blinded pilot study was designed 
with two objectives: 1) to explore the potential effectiveness of spinal anaesthesia as an adjunct to general anaesthesia 
and 2) to provide power and sample size estimations for the study of potential differences between the two groups in 
future clinical trials. Primary outcome measures were postoperative pain and opioid consumption. Secondary outcome 
measures were postoperative nausea and vomiting (PONV), time to first flatus, and first bowel movement.

Methods
The research protocol was approved by the regional committee for medical and health research ethics (REC 334882) and 
registered at https://clinicaltrials.gov (NCT05406765). The study complies with the Declaration of Helsinki and was 
conducted at the University Hospital of North Norway from January to September 2022. It was approved by the 
Institutional Regulatory Board (Record ID 2805).

Patients scheduled for elective laparoscopic abdominoperineal rectal amputation from January to September 2022 
were screened for inclusion by one of the authors (PG). Inclusion criteria were rectal cancer and age 18–100 years. 
Exclusion criteria were American Society of Anaesthesiologists Classification (ASA) IV, contraindications to spinal 
anaesthesia, allergy to any of the drugs used in the study protocol, chronic use of opioids or steroids, liver or renal 
impairment, and patients scheduled for synchronous laparoscopic liver metastatic surgery. Patients in need of extra rectal 
en bloc resections (ie prostate, seminal vesicles, etc.) and extra wide perineal excision with reconstructive surgery were 
excluded. Written informed consent was obtained from all patients included.

Included patients were assessed and interviewed by the attending anaesthesiologist (MA) in the preoperative clinic, 
receiving instructions about the numeric rating scale (NRS) and how to manage the patient-controlled analgesia (PCA) 
device. Patients were block randomized by one of the authors who did not take part in the treatment of the patients 
(LMY). The randomization code was put into 10 envelopes and stored outside the operating room. Patients were 
allocated upon arrival by the attending anaesthesiologist (MA). Only the anaesthetic team was aware of the allocation 
code, and they were instructed to strictly keep this information to themselves. Accordingly, patients, surgical teams, post- 
anaesthesia care nurses, nurses on the ward, and the assessor (AB) were all blinded to the actual treatment arm.

Surgical Procedure
All operations were performed using a robot-assisted laparoscopic approach and four laparoscopy-trained colorectal 
consulting surgeons. Surgery time was defined as the time interval from the start of the first incision made by the surgeon 
to the completion of the last suture. Pneumoperitoneum was established with a constant pressure of 12 mm Hg. The 
abdominal part was performed in supine position with total mesorectal excision and high ligation of the inferior 
mesenteric artery and construction of a colostomy in the left lower abdominal quadrant. After repositioning of the 
patient in the prone position and after anal closure, trans-perineal rectal amputation was performed including excision of 
the external anal sphincter followed by three-layer closure of the levator ani muscle, subcutaneous fat, and skin. 
Antithrombotic stockings were applied, and a urinary bladder catheter was inserted. None of the patients received any 
abdominal drain or nasogastric tube. Dalteparin 5000 U was administered subcutaneously once daily.

Anaesthesia Procedure
According to ERAS guidelines, all patients received 400 mL of a carbohydrate-loaded drink (ProvideXtra®, Fresenius 
Kabi, Norway) in the evening before surgery.2 Two hours before induction of anesthesia, all patients received orally 
paracetamol 1.5 g, doxycycline 400 mg, metronidazole 1.2 g, and 200 mL of a carbohydrate-loaded drink (ProvideXtra®, 
Fresenius Kabi, Norway).2 Anesthesia was induced and maintained with propofol and remifentanil using a target- 
controlled infusion protocol (TCI). Rocuronium 0.6–1.2 mg/kg (ideal weight) was given to facilitate tracheal intubation. 
Standard target-controlled infusion protocols based on weight, height, age and sex were applied. All patients were 
monitored using bispectral index (BIS) monitors, and anesthesia was adjusted based on BIS data and sound clinical 
judgement.
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Vasoactive medication was given at the discretion of the attending anaesthetist (ie, phenylephrine, ephedrine, and 
norepinephrine) to maintain mean arterial pressure (MAP) >65 mm Hg. Ringer’s acetate was infused to target zero fluid 
balance during surgery. Thermal blanket was used to preserve body temperature. Dexamethasone 8 mg was administered 
after induction of anaesthesia, and 4 mg ondansetron was given intravenously 30 min before emerging from anesthesia. 
By end of surgery, a total of 20 mL bupivacaine 2.5 mg/mL with adrenalin 5 µg/mL was injected into the laparoscopy 
ports. Fentanyl 1 µg/kg (ideal weight) was given intravenously 15 min before end of surgery.

Treatment Arms
Patients were randomized to either intrathecal injection of bupivacaine/morphine or a sham spinal procedure. In both cases, 
patients were placed in an upright sitting position, and the skin over the lumbar region of the back was cleaned with 
chlorhexidine and draped sterile. For the intrathecal injection, the skin was infiltrated with 5 mL of lidocaine 10 mg/mL. 
A sterile 27-gauge pencil-point needle (Pajunk, GA, USA) was used to enter the intrathecal space at the L2–3 or L3–4 
interspace. After obtaining cerebrospinal fluid, isobaric bupivacaine 5 mg/mL, 3 mL and morphine 200 µg/mL, 0.5 mL, in 
a total volume of 3.5 mL was injected intrathecally.2 Sensory level was tested before induction of general anaesthesia, and 
all patients experienced loss of sensation caudal to the Th4-Th6 dermatomes. For the sham procedure, skin was infiltrated 
with 5 mL of lidocaine 10 mg/mL. After that, the attending anaesthesiologist pressed one finger at the skin and talked as if 
she was given an intrathecal injection at the L3–4 interspace.

Postoperative Pain Management
Patients in both groups received postoperatively oral paracetamol 1 gr × 4. Morphine 2.5–5 mg was administered 
intravenously by the post-anaesthesia-care-unit (PACU) nurse if NRS>3. PCA with 3 mg morphine and 15 min lockout 
was instituted as soon as patients scored NRS<4. The PCA pump did not provide any background infusion of morphine. 
Droperidol 0.625 mg i.v. served as a rescue PONV medication. Rescue pain medication at the surgical ward was given 
intravenously as 5 mg morphine if PCA failed to provide NRS<4 at rest. PCA was discontinued after 72 h.

Outcome Measures
The assessor (AB) was blinded for the actual treatment arm and performed all postoperative assessments and patient 
interviews. The quality of postoperative pain control was assessed using NRS, which was assessed on admission to the 
PACU and subsequently every hour, while the patients were treated in the PACU. At the surgical ward, NRS and 
morphine consumption data were collected daily at 8 AM and 4 PM. Intravenous opioid consumption was converted to 
oral morphine equivalents (OMEq). OMEq day 1 was calculated as opioid consumption after discharge from PACU up to 
16:00 on day 1. OMEq day 2 was calculated as opioid consumption from 16:00 on day 1 to 16:00 on day 2. OMEq day 3 
was calculated as opioid consumption from 16:00 on day 2 to 16:00 on day 3. The OMEq conversion factor was adapted 
from Nielsen et al5 1 mg oral morphine=0.5 mg oral oxycodone = 1 OMEq. 1mg morphine i.v. = 3 OMEq.

Statistics
The Mann–Whitney U-test was applied to test for differences between the two groups at pre-specified time points using 
SPSS version 28.0 (IBM® SPSS statistics®, New York, USA). P≤0.05 was considered significant. Power and sample size 
calculations were performed in R version 4.1.0 (https://www.r-project.org/). Main objectives for the power and sample 
size estimations were to calculate the probability of observing the true effect and the probability of type I errors (α, false 
positive) and type II errors (β, false negative) in the design of future studies.

We used Mann–Whitney U-tests to test whether continuous or discrete variables were significantly different between 
the spinal and control groups. This non-parametric test was primarily used due to the low number of observations in each 
group, and we used SPSS version 28.0 (IBM® SPSS statistics®, New York, USA) for these tests. P≤0.05 was considered 
significant.

Furthermore, using R version 4.1.1, for each variable tested previously we calculated one power table with the 
package “pwr” and function “pwr.t2n.test”. For each power table, we then calculated the power for different levels of 
additional patients (from 0 to 20 extra in each sample; ie increment by two) for four different significance levels at 0.1, 
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0.05, 0.01 and 0.001. We believe these power tables will help future researchers assess how likely they would be to 
correctly reject a false nil hypothesis for a certain significance level. Unfortunately, for a few variables these power tables 
could not be computed due to equal means or a standard deviation being equal to zero. We also used SPSS and assuming 
two-sample t-tests to calculate the exact sample sizes required, assuming 80% power, 5% significance level and observed 
effect sizes, to detect a significant difference between the two groups.

Results
Patients were consecutively recruited in accordance with the inclusion and exclusion criteria (Figure 1). Two patients did 
not meet the inclusion criteria because they were in need for an extended abdominoperineal resection. Intraoperative 
complications and additional procedures occurred in two patients in the spinal group. One was due to perforation during 
dissection of the rectum. In this patient, the pelvic cavity was immediately rinsed with sterile sodium chloride, hydrogen 
peroxide, and gentamicin solutions. The other patient received a minimal en block resection of the vaginal wall with 
primary closure; one patient had additional correction of a small left-flank hernia after abdominal surgery was completed. 
All patients were treated in accordance with the study protocol, and all data were included in the final analyses.

Age, sex, BMI, and ASA were not significantly different between the two groups (Table 1). Patients in the spinal 
group received less, although not significant, intraoperative remifentanil compared to the control group (Table 2, P=0.06). 
Intraoperative dose of propofol did not differ between the study groups (P=0.19).

Pain assessment 1 hour after admittance to the PACU revealed lower NRS scores in the spinal group, but without 
reaching significance (Figure 2, p=0.06). On average, the patients in the spinal group spent 186 min in the PACU 
compared to 155 min in the control group (P=0.42). On postoperative day 1, however, NRS at rest was significantly 
lower in the spinal group at 8 AM (p=0.03), but NRS was not different at subsequent time points (Figure 2). Pain while 
moving was not different at any time point on day 1–3 (Table 3).

Figure 1 Consort flow diagram.
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OMEq consumption during the PACU stay was lower in the spinal group compared to the control group (p=0.008), 
but without any differences between the groups, while they were treated at the surgical ward (Figure 3).

Time to flatus and first bowel movement were not different between the groups, p=1.00 and p=0.31, respectively.
We used the current data set to perform power and sample size estimation for clinically relevant outcome variables. With 

a power of 0.80 and α=0.05 we would need six patients in each group to study potential differences in total intraoperative 
remifentanil dose (Table 4), eight patients in each group to study potential differences in NRS 1 hr after admission to the PACU 
(Table 5) and 23 patients in each group to study potential differences in OMEq consumption on day 1 (Table 6). Furthermore, 
we would need 631 patients in each group to study potential differences in OMEq consumption on day 2, 1589 patients in each 
group to study potential differences in OMEq consumption on day 3, and 536 patients in each group to study potential 
differences in pooled OMEq consumption data for day 1–3 (data not shown).

Discussion
The main findings in this pilot study were that NRS was significantly lower at rest in the spinal group on the first 
postoperative day and OMEq consumption was significantly lower during PACU admission. However, spinal anaesthesia 

Table 1 Patient Demographics. Median (Range)

Spinal (n = 5) Control (n = 5) P*

Age 85 (64–92) 75 (65–80) 0.310

Sex, (male/female) 3/2 3/2

BMI 29 (25–30) 27 (24–28) 0.310

ASA I/II/III 0/5/0 0/5/0

Note: *Mann–Whitney U-test.

Table 2 Intraoperative Data. Median (Range)

Spinal (n = 5) Control (n = 5) P*

Surgery time (minutes) 300 (260–370) 310 (230–340) 0.55

Total dose of propofol (mg/kg) 37(27–46)¶ 32(24–36) 0.19

Total dose of remifentanil (µg/kg) 18 (16–34)¶ 50 (29–55)¶ 0.06

Notes: ¶N=4. *Mann–Whitney U-test.

Figure 2 Scatter plot of resting numeric rating scale (NRS) 1 hr after admission to the post anaesthesia care unit (PACU) and at 8 AM on subsequent day 1–3.
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as an adjunct to general anaesthesia did not reduce pain scores or lower OMEq consumption beyond 24 hr. Power and 
sample size estimations for remifentanil dose, NRS 1 hr after admittance to the PACU, and OMEq consumption at day 1 
indicated that a total of 23 patients in each group would be required to test the nil hypothesis of no differences between 
the groups for all these variables. Power and sample size estimations for OMEq consumption beyond day 1 indicated that 
a very large number of patients would be required.

A multimodal approach for pain management is fundamental in all ERAS protocols,2 and effective analgesia without 
delayed recovery is the primary goal.6 Current ERAS recommendation on the use of spinal as an adjunct to general 
anaesthesia in colorectal surgery is mainly based on two former studies of patients undergoing laparoscopic colon 
resection.3,4 In the first study by Wongyingsinn et al, postoperative opioid consumption in the spinal group was 
significantly less over the first three postoperative days. They also found that the quality of analgesia at rest in the 
first 24 hr was better in the spinal group. No other advantages over systemic opioids were reported. Konig et al found that 
patients who received a spinal were earlier fit for discharge, used less opioid, and reported lower pain scores on the first 
postoperative day. Although patients in both studies were prepared and treated in accordance with an ERAS protocol, 
only the study by Wongyingsinn et al3 is actually comparable and thus relevant to discuss. Wongyingsinn et al used 
isobaric bupivacaine 0.5% (10 mg) together with preservative-free morphine for the spinal. The dose of morphine was 
200 µg in patients aged ≤75 yr and 150 µg in patients aged >75 yr. The spinal group received oxycodone as a rescue pain 
medication, while control patients received i.v. morphine delivered via a PCA pump. Both groups received postopera-
tively oral paracetamol and naproxen for 5 days. Favourable pain scores during the first 24 hr and lower opioid 
consumption for up to 72 hr may be explained by administration of a higher intrathecal dose of morphine and 
postoperative prescription of both paracetamol and naproxen. Our data indicate a similar pattern with less pain and 
reduced opioid consumption during the first 24 hr.

In the current study, both groups received multimodal analgesia consisting of oral paracetamol, intravenous dexametha-
sone, bupivacaine with adrenaline injected into the laparoscopy ports and intravenous fentanyl administered at the end of 

Figure 3 Scatter plot showing consumption of oral morphine equivalents (OMEq) in the post anaesthesia care unit (PACU) and at the surgical ward on day 1–3.

Table 3 NRS While Moving at 8 AM on Postoperative Day 1–3. Median 
(Range)

Spinal (n=5) Control (n=5) P*

Day 1 2 (0–2) 2 (0–6) 0.310

Day 2 4 (4–5) 2 (0–5) 0.421

Day 3 3 (0–5) 0 (0–4) 0.222

Note: *Mann–Whitney U-test.
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surgery. Data show that even control patients reported relatively low pain scores, which means that the current multimodal 
analgesia works quite well. It is interesting though that we actually were able to demonstrate beneficial effects of spinal 
analgesia on top of this multimodal analgesia protocol. However, statistical significance does not automatically imply 
clinically meaningful effects. Only one control patient reported NRS 4 as the worst pain score during PACU admission and 
another patient reported NRS 6 as the worst pain score on day 1. The remaining control patients reported NRS<4 at all other 
time points (Figure 2). It is therefore appropriate to question the clinical rational for adding a spinal to general anesthesia in 
the first place. An alternative strategy could simply be to wait and aggressively treat breakthrough pain in patients who score 
NRS>3. It would also be relevant to review the current multimodal pain management programme in this context. 
Postoperative prescription of a non-steroidal inflammatory drug (NSAID) may have further reduced postoperative pain 
and opioid consumption, yet prescription of NSAIDs after abdominal surgery remains controversial.7,8

Concentration and volume of bupivacaine and morphine is relevant to discuss in relation to analgesic potency of 
a spinal anaesthetic.9,10 Based on local clinical tradition and experience, we decided to use 3 mL of isobaric bupivacaine 

Table 4 Power Table Over Significance Levels and Different Number of Additional 
Patients Indicating the Probability of Correctly Rejecting the Null Hypothesis in 
a Two-Sample t-Test, Given That the Alternative Hypothesis is True for Total Dose 
of Remifentanil Given Intraoperatively

Additional Patients  
in Each Group

Significance Levels

0.1 0.05 0.01 0.001

0 0.740 0.584 0.257 0.049

1 0.841 0.720 0.397 0.104

2 0.904 0.816 0.531 0.182

3 0.943 0.882 0.648 0.276

4 0.967 0.926 0.743 0.379

5 0.981 0.954 0.817 0.482

6 0.989 0.972 0.873 0.580

7 0.994 0.983 0.913 0.667

8 0.997 0.990 0.942 0.742

9 0.998 0.994 0.961 0.804

10 0.999 0.997 0.975 0.854

11 0.999 0.998 0.984 0.893

12 1.000 0.999 0.990 0.922

13 1.000 0.999 0.994 0.945

14 1.000 1.000 0.996 0.961

15 1.000 1.000 0.998 0.973

16 1.000 1.000 0.998 0.982

17 1.000 1.000 0.999 0.988

18 1.000 1.000 0.999 0.992

19 1.000 1.000 1.000 0.994

20 1.000 1.000 1.000 0.996
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5 mg/mL and 0.5 mL of morphine 200 µg/mL in this study. Clinical assessment revealed adequate dermatome levels of 
analgesia in all patients allocated to the spinal group. However, different local anaesthetics and concentrations may have 
given different results. Intrathecal morphine as an adjuvant to a spinal is well-known to increase potency and prolong 
pain relief.11 A higher intrathecal morphine dose could potentially prolong the time window for adequate pain relief, but 
the clinical effects of spinal analgesia are known to be highly variable.12 Increased concentrations and volumes may be 
more effective but should be balanced against the probability of causing unwanted side effects.13,14

This pilot study has several limitations. First, inclusion criteria were rectal cancer and age 18–100 years. Age may be 
important in this context as pain experience may differ.15,16 Separate cohorts of younger and elderly patients may have given 
different results. Second, patients in need of extra rectal en bloc resections (ie prostate, seminal vesicles, etc.) and extra wide 
perineal excision with reconstructive surgery were excluded. More extensive surgery is one factor that may increase post-
operative pain,17,18 and the effects of adding a spinal to general anesthesia in that group of patients remain to be studied. Third, 
this pilot study did not monitor patients beyond 72 hr. The potential impact of spinal analgesia on outcome measures like surgical 

Table 5 Power Table Over Significance Levels and Different Number of Additional 
Patients Indicating the Probability of Correctly Rejecting the Null Hypothesis in a Two- 
Sample t-Test, Given That the Alternative Hypothesis is True for NRS 1 Hr After 
Admission to the PACU

Additional Patients  
in Each Group

Significance Levels

0.1 0.05 0.01 0.001

0 0.713 0.561 0.251 0.050

1 0.805 0.678 0.365 0.096

2 0.869 0.768 0.476 0.157

3 0.914 0.836 0.578 0.230

4 0.943 0.886 0.668 0.311

5 0.963 0.921 0.743 0.395

6 0.976 0.946 0.804 0.479

7 0.985 0.964 0.853 0.559

8 0.990 0.976 0.891 0.632

9 0.994 0.984 0.920 0.698

10 0.996 0.989 0.942 0.756

11 0.998 0.993 0.959 0.805

12 0.999 0.996 0.971 0.846

13 0.999 0.997 0.979 0.879

14 0.999 0.998 0.986 0.907

15 1.000 0.999 0.990 0.929

16 1.000 0.999 0.993 0.946

17 1.000 1.000 0.995 0.959

18 1.000 1.000 0.997 0.970

19 1.000 1.000 0.998 0.977

20 1.000 1.000 0.999 0.983
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complications, readmission rate, long-term opioid consumption, morbidity, and mortality are of interest and should be studied in 
future clinical trials.

In conclusion, spinal anaesthesia as an adjunct to general anaesthesia reduces postoperative pain and opioid 
consumption after laparoscopic abdominoperineal rectal amputation. Data from the current study should be followed 
up by a sufficiently powered randomized controlled trial.

Ethics Approval and Consent to Participate
The research protocol was approved by the regional committee for medical and health research ethics (REC 334882) and 
registered at https://clinicaltrials.gov (NCT05406765). The study was conducted at the University Hospital of North 
Norway, Tromsø with approval from the Institutional Regulatory Board (Record ID 2805). A written informed consent 
was obtained before inclusion.

Table 6 Power Table Over Significance Levels and Different Number of Additional 
Patients Indicating the Probability of Correctly Rejecting the Null Hypothesis in 
a Two-Sample t-Test, Given That the Alternative Hypothesis is True for OMEq 
Consumption on Day 1

Additional Patients  
in Each Group

Significance Levels

0.1 0.05 0.01 0.001

0 0.353 0.229 0.072 0.011

1 0.407 0.277 0.097 0.016

2 0.458 0.324 0.123 0.023

3 0.506 0.369 0.151 0.032

4 0.550 0.412 0.181 0.042

5 0.591 0.454 0.211 0.053

6 0.629 0.494 0.243 0.066

7 0.664 0.533 0.275 0.080

8 0.697 0.569 0.307 0.095

9 0.726 0.603 0.339 0.112

10 0.753 0.635 0.371 0.130

11 0.778 0.665 0.403 0.149

12 0.800 0.693 0.434 0.169

13 0.821 0.719 0.465 0.190

14 0.839 0.744 0.495 0.211

15 0.856 0.766 0.524 0.234

16 0.871 0.787 0.552 0.257

17 0.885 0.806 0.580 0.280

18 0.897 0.824 0.606 0.304

19 0.908 0.840 0.631 0.328

20 0.918 0.855 0.655 0.352
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Data Sharing Statement
The datasets generated during and/or analysed during the current study are available as individual deidentified participant 
data. All data will be shared on request for 3 years after the study has been published. Please contact the corresponding 
author if you would like to receive data from this study.

Institutional Review Board Contact Information
The regional committee for medical and health research ethics. Phone: +4777644000 (switch board) Email: rek-nord@asp.uit.no 
Uit- The Arctic University of Norway, 9038 Tromsø, Norway.

Key Messages Regarding Feasibility
● It was uncertain whether patients would benefit from a spinal anesthesia
● Spinal anesthesia as an adjunct to general anesthesia provides better pain control
● Data should be confirmed in a properly powered randomized clinical study
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