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Abstract 

Background  Obesity is a rapidly growing global health concern. Limited long-term success of diet, behavioural 
modification and medical therapy have led to the increased performance of bariatric surgery. Laparoscopic sleeve 
gastrectomy, which permanently reduces the size of the stomach, has been shown to cause considerable weight 
loss, as well as improving or even eliminating obesity related medical comorbidities such as diabetes, obstructive 
sleep apnoea and hypertension. Unfortunately, this surgery can also result in significant postoperative pain which, 
when combined with the dangers of perioperative opioid administration for bariatric patients, can lead to a sig-
nificantly reduced quality of recovery. Opioid-sparing analgesia has been widely recommended for perioperative 
bariatric patients, but research into the optimum regional analgesia approach for this surgery is lacking, with no tri-
als to date comparing different regional analgesic techniques. This study protocol describes a randomised clinical 
trial aimed at answering this question, comparing the quality of recovery after laparoscopic sleeve gastrectomy 
for patients who receive erector spinae plane block, versus those who receive serratus anterior plane block plus sub-
costal TAP block.

Methods  We propose a prospective, randomised, blinded (investigator) clinical trial in a tertiary hospital in Ireland. 
Seventy patients presenting for laparoscopic sleeve gastrectomy will be randomised to two study groups—group 
A will receive bilateral erector spinae blockade; group B will receive left sided serratus anterior plane block plus sub-
costal TAP blocks. Both groups will receive the same dose of the same local anaesthetic and the different regional 
technique performed will be the only difference in their care. The primary outcome will be QoR-15 scores at 24 h 
postoperatively, a validated international tool for assessing a patient’s overall postoperative recovery.

Discussion  Regional analgesia should be a mainstay of perioperative opioid-sparing analgesia where possible. This 
is especially important in the bariatric cohort who are particularly susceptible to the complications of perioperative 
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opioid administration. To the best of our knowledge, this trial will be the first to compare efficacy of two different 
regional analgesia techniques for bariatric patients undergoing laparoscopic sleeve gastrectomy surgery.

Trial registration  This trial was pre-registered on clinicaltrials.gov, registration number NCT05839704, on March 5, 
2023. All items from the World Health Organisation Trial Registration Data Set have been included.

Keywords  Bariatric surgery, Laparoscopic sleeve gastrectomy, Opioid-sparing analgesia, Erector spinae plane block, 
Serratus anterior plane block, Subcostal TAP block, Quality of recovery

Background
The World Health Organisation describes obesity as 
an excessive accumulation of fat that presents a risk 
to health [1]. Obesity, commonly defined as a BMI of 
greater than 30, is a serious international public health 
concern, with recent statistics showing that more than 
one billion people worldwide are now living with obesity 
[2]. It is also a rapidly growing global health issue—the 
prevalence of obesity among adults has more than dou-
bled since 1990 and these figures are predicted to rise 
annually [2]. Obesity is an independent risk factor for a 
myriad of medical conditions, including type 2 diabetes 
mellitus, obstructive sleep apnoea, hypertension, hyper-
lipidaemia and ischaemic heart disease [3].

Obesity is also a difficult condition to treat, with 
options including involving lifestyle modifications, psy-
chological therapies, medical management and surgery. 
Limited long-term success of behavioural and pharma-
cological therapies in serious obesity have led to increas-
ing interest in bariatric surgery. Surgery is currently 
recommended for severely obese patients (BMI > 40, or 
BMI > 35 in the presence of significant medical comor-
bidities) who are suffering from complications of obesity, 
are at high risk of morbidity and mortality and who have 
not achieved adequate weight loss with lifestyle modifica-
tion and medical management [4]. Bariatric surgery can 
result in very substantial weight loss, resolution of obe-
sity-related comorbidities and greatly improved quality of 
life for patients. Successful treatment of obesity via bari-
atric surgery has been shown to eliminate type two dia-
betes mellitus in up to 80% of patients [5], while bariatric 
surgery has been similarly shown to improve or eliminate 
obstructive sleep apnoea, hypertension, dyslipidaemia 
and metabolic syndrome [4].

During the past two decades, an increasing number 
of bariatric surgical procedures have been performed 
worldwide. The most prevalent procedures from 2000 
to 2010 were gastric bypass or gastric banding surger-
ies. In the past decade, however, laparoscopic sleeve gas-
trectomy (LSG), a permanent method of reducing the 
size of the stomach, has become increasingly popular. 
The SLEEVEPASS and SM-BOSS trials, both published 
in 2018, conferred similar weight loss and improvement 
in comorbidities such as type 2 diabetes after LSG when 

compared with gastric bypass, but with lower morbid-
ity and mortality rates [6, 7]. LSG has also been shown 
to decrease concentrations of ghrelin, the human ‘hunger 
hormone’, which may also contribute to the reduction in 
hunger and rapid weight loss in many patients postopera-
tively [8].

Unfortunately, bariatric surgery is frequently compli-
cated by considerable postoperative pain, which can be 
difficult to manage [9]. The analgesic options for LSG 
patients provided by PROSPECT (PROcedure-SPECific 
postoperative pain managemenT) guidelines, designed 
to provide practical recommendations for pain manage-
ment in potentially painful operations, are limited to 
paracetamol, NSAID/COX 2 inhibition, low dose dexa-
methasone, port site infiltration and rescue opioids post-
operatively. The guidelines cite limited literature as a 
barrier to definitively recommending an optimal analge-
sic regimen for the surgery and call for more randomised 
trials to investigate further [10]. Guidance on regional 
analgesia techniques is notably absent from these recom-
mendations, and there is a scarcity of research investigat-
ing the efficacy of different regional analgesic approaches 
in bariatric surgery across the literature as a whole.

In the absence of regional analgesia, the primary res-
cue treatment for patients suffering from pain after LSG 
is opiate therapy. The adverse effects of postoperative 
opiate administration have been extensively described, 
including respiratory depression, sedation, nausea, vom-
iting, constipation and urinary retention. These adverse 
outcomes are particularly important in the bariatric 
population, who are at increased risk of developing dan-
gerous complications such as atelectasis, respiratory 
dysfunction and obstructive sleep apnoea postopera-
tively [9]. As such, alternative analgesic methods to opi-
ate therapy have been preferred in bariatric patients. The 
Guidelines for Perioperative Care in Bariatric Surgery: 
Enhanced Recovery after Surgery Society Recommen-
dations, first published in 2016 and updated in 2021, 
recommend that opioid-sparing analgesia using a multi-
modal approach should be employed to improve postop-
erative recovery. The guidelines recommend that regional 
anaesthetic techniques should be performed where pos-
sible but state that the current evidence does not allow 
the recommendation of one specific technique. They do 
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however cite ultrasound guided transversus abdominis 
plane (TAP) block and erector spinae plane block (ESB) 
as potential promising options [11].

Several regional analgesic options exist for LSG sur-
gery, including serratus anterior plane block (SAPB), TAP 
block, quadratus lumborum block and ESB. Abdominal 
wall blocks such as the TAP block have been investigated 
with equivocal results [12, 13], likely in part because they 
provide only somatic analgesia [14]. The ESB is a rela-
tively novel regional anaesthesia technique first described 
in 2016. A very limited number of studies to date have 
been performed regarding ESB in bariatric surgery, with 
early indications suggesting that it may provide an oppor-
tunity for increased postoperative analgesia in this cohort 
of patients [15].

At present in our institution, the methods utilised 
for regional analgesia for the majority of LSG surgery 
include either bilateral ESB blockade or a combination of 
both left sided SAPB and bilateral subcostal TAP block. 
To date, there is a lack of clarity regarding which block is 
the optimum technique for LSG patients and there have 
been no clinical trials published comparing two different 
regional analgesic approaches. This study aims to con-
tribute to filling this gap in the literature by examining 
quality of recovery postoperatively after ESB versus that 
provided by SAPB plus subcostal TAP block.

We propose a prospective, randomised clinical trial 
of 70 patients scheduled for elective LSG surgery, with 
35 patients receiving ESB and 35 receiving SAPB and 
subcostal TAP blockade. The primary outcome will be 
quality of recovery 15 (QoR-15) scores at 24  h postop-
eratively. Secondary outcomes will include postopera-
tive complications (measured using the Comprehensive 
Complication Index), time to first analgesia in the recov-
ery room, total 24-h opioid consumption, incidence of 
postoperative nausea and vomiting, need for rescue anti-
emesis therapy and length of hospital stay.

Aims and objectives
We aim to complete a randomised clinical trial to assess 
whether one of two regional analgesic techniques, bilat-
eral ESB vs the combination of left sided SAPB plus bilat-
eral subcostal TAP block, provides a superior quality of 
recovery following laparoscopic sleeve gastrectomy sur-
gery than the other, as measured by the QoR-15 score.

Methods and trial design
This trial protocol is reported in accordance with the 
SPIRIT reporting guidelines. A completed SPIRIT check-
list is included as an additional file [16]. The study time-
line detailing the schedule of enrolments, interventions 
and assessments is outlined in Fig. 1.

Study design
This a prospective, blinded (investigator) randomised 
clinical trial. Recruitment commenced on 06 March 
2023 and is expected to take 24 months.

Study setting
The study will take place in Galway University Hospital, 
a tertiary referral centre in Ireland.

Eligibility criteria
Inclusion criteria:

–	 Male and female patients aged over 18
–	 BMI > 35
–	 Undergoing LSG surgery
–	 Ability to provide written informed consent
–	 ASA grades I–III

Exclusion criteria:

–	 Inability to provide informed consent
–	 Pre-existing infection at block site
–	 Severe coagulopathy
–	 Allergy to local anaesthesia
–	 Pre-existing chronic pain condition necessitating 

attendance at pain clinic
–	 Baseline use of opioid analgesics
–	 Previous history of opioid dependence/abuse
–	 Predicted inability to cooperate with completion 

of QoR-15 score on postoperative day 1 (due to 
dementia or any other comorbidity)

–	 Predicted admission to ICU for prolonged ventila-
tion postoperatively

–	 Patients with body weight < 100 kg (excluded as the 
dose of ropivacaine utilised in this protocol would 
exceed the maximum allowable limit of 3  mg/kg, 
thus posing an unacceptable risk of local anaes-
thetic systemic toxicity)

Participant selection, recruitment and consent process
Potential participants will include all patients present-
ing to hospital to undergo elective LSG surgery. A 
member of the research team will obtain the surgical 
list for LSG in advance, as is normal for the anaesthetic 
preoperative assessment of patients. The research team 
member will screen the patient for the above inclusion/
exclusion criteria using their patient record and preop-
erative anaesthetic assessment prior to approaching the 
patient to discuss the study.

If a patient is eligibility for participation in the study, 
they will be approached by a member of the research 
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team on admission, which will occur either the even-
ing before or the morning of surgery. Each potential 
participant will be provided with both a verbal expla-
nation of the study and, if they are amenable to con-
sider participation, an information leaflet outlining the 
study design. They will be provided with adequate time 
(a minimum of ten minutes) to read and consider the 
information provided. The research team member will 
then return and time will be allowed for the participant 
to ask questions regarding the study. Participants will 
be informed that participation is entirely voluntary, and 

their treatment will not be affected by a choice not to 
participate. They will also be informed that they can 
withdraw from the study at any time, again with no 
effect on their treatment. If the patient agrees to par-
ticipate, they will be given a consent form to provide 
written consent.

Standard care
Standard care for all patients in the study will involve opi-
oid-sparing analgesia, including a regional analgesia tech-
nique. Patients enrolled in the study will be randomised 

Fig. 1  SPIRIT figure. Overview of particpation timeline showing schedule of enrolments, interventions and assessments
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to receive one of the two described regional analge-
sia techniques, with the same dose of local anaesthetic 
administered to all patients. Group A will receive stand-
ard care plus preoperative bilateral ESB under ultrasound 
guidance at the level of the T7 transverse process. Group 
B will receive a left sided SAPB plus bilateral subcostal 
TAP block at the end of surgery, prior to emergence from 
general anaesthesia. The different block provided will be 
the only difference in patient care.

Standard care will include initial intravenous access 
while awake, after the patient has walked to theatre and 
positioned themselves on the operating table. Anaes-
thesia will be induced using 100  mcg fentanyl, propofol 
titrated to induction of general anaesthesia and rocu-
ronium 1  mg/kg body weight. Airway management 
technique will be at the discretion of the presiding anaes-
thetist, but all patients will be intubated. Anaesthesia 
will be maintained using titrated doses of sevoflurane in 
oxygen/air. Further IV access and arterial line insertion 
for haemodynamic monitoring will follow post induction 
of general anaesthesia. Surgery will be performed by the 
same consultant surgeon and their team for each case.

Standard medication regime
An opioid-sparing analgesic approach will be employed 
throughout the patient’s perioperative course. Intraop-
erative analgesics administered will be as follows:

–	 Ketamine, administered as a 0.1 mg/kg IV bolus fol-
lowed by 0.1  mg/kg/h IV infusion stopped at com-
mencement of surgical skin closure

–	 Dexmedetomidine, administered as a 0.1mcg/kg IV 
bolus followed by 0.1  mcg/kg/h IV infusion, again 
stopped at commencement of surgical skin closure

–	 Magnesium sulphate IV infusion will be titrated to 
offset any sympathetic response to surgical insult (up 
to 50 mg/kg)

–	 Paracetamol 2 g IV
–	 Diclofenac 75 mg IV

Other medications administered intraoperatively 
include antiemetics (dexamethasone 0.1  mg/kg IV to a 
maximum of 8 mg, ondansetron 4 mg IV and droperidol 
625  mcg IV) and muscle relaxant reversal (sugamma-
dex titrated to train of four monitoring). IV fluids will be 
given in the form of 1000 ml compound sodium lactate 
administered intraoperatively via fluid warmer, with sup-
plemental IV fluids administered depending on surgical 
blood loss and patient haemodynamics.

Postoperatively, patients will be transferred to the 
recovery room and then to the ward when recovery 
room discharge criteria are met. Patients will be pre-
scribed oxycodone 1–2 mg IV as required in the recovery 

room, which will be administered by recovery nursing 
staff when pain is greater than 2/10 on the verbal rat-
ing scale (VRS) pain score in line with hospital policy. 
On discharge to the ward, all patients will be prescribed 
paracetamol 1 g IV 6 hourly and diclofenac 50 mg PO 8 
hourly. Rescue analgesia will be prescribed in the form of 
oxycodone immediate release 5–10 mg PO 4 hourly PRN, 
which will be administered by ward nursing staff for 
breakthrough pain as required. Ondansetron (4 mg PO/
IV 8 hourly as required) will be prescribed for treatment 
of postoperative nausea or vomiting.

Intervention
Patients randomised to the ESB group will receive bilat-
eral ultrasound guided ESB. The blocks will be performed 
with the patient awake and in the sitting position, prior 
to induction of general anaesthesia. Forty milliliters of 
0.75% ropivacaine, diluted to 60 ml with 20 ml 1% ligno-
caine with adrenaline, will be injected (30 ml each side) at 
the level of the T7 transverse process bilaterally.

Patients randomised to the SAPB plus subcostal TAP 
block group will receive ultrasound guided left sided 
SAPB and bilateral subcostal TAP block under general 
anaesthetic after their surgery has concluded. Again, 
40 ml of 0.75% ropivacaine, diluted to 60 ml with 20 ml 
1% lignocaine with adrenaline, will be injected (20 ml per 
injection).

All blocks will be performed, under full aseptic con-
ditions, either by or under the direct supervision of the 
same consultant anaesthesiologist throughout the dura-
tion of the study. This consultant anaesthesiologist will 
have had no role in patient recruitment, the randomisa-
tion process or data collection postoperatively.

Explanation of choice of comparators
LSG surgery involves the insertion of a number of trocars 
into the anterior abdominal wall [17]. The number and 
positioning of trocars can vary depending on the indi-
vidual patient and surgical preference. A larger number 
of ports will have a direct effect on the postoperative pain 
of these patients while widely positioned ports can make 
effective coverage with regional analgesia techniques 
more difficult. Any regional approach should be focused 
on the individual surgery being performed, and the 
choice of technique in laparoscopic surgery should be tai-
lored to the specific incision sites used. In our institution, 
a variable number of trocars are used in this surgery, with 
the largest incision site located in the left upper quadrant, 
where the dissected part of the stomach is withdrawn.

As mentioned, providing regional analgesia for these 
multiple incision sites can be challenging. In this study, 
we compare two regional analgesia approaches which 
are aimed at meeting this challenge. The first arm of the 
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study employs bilateral ESB to cover all incision sites, 
while the second arm employs the tailored approach of 
left sided SAPB to cover the high left upper quadrant 
trocar site, in combination with bilateral subcostal TAP 
blockade to cover all other trocar sites.

Study outcomes
Primary outcome
The primary outcome measured in this study will be 
quality of recovery at 24  h, as measured by the QoR-
15 score. This score is calculated from a questionnaire, 
in which patients use a grading system from 0 to 10 to 
answer fifteen questions regarding their postoperative 
recovery [18]. The score, designed to provide a multifac-
eted assessment of a patients’ postoperative recovery, is a 
validated means of assessing quality of patient recovery 
after surgery and is now recommended as an endpoint in 
clinical trials focused on the assessment of postoperative 
pain [19].

Secondary outcomes
Secondary outcomes assessed will be as follows:

–	 Pain scores at rest and on movement at 24 h using a 
verbal response scale

–	 Time to first analgesia postoperatively
–	 Total opioid consumption in the first 24 h postopera-

tively
–	 Incidence of nausea and vomiting and use of 

antiemetic rescue
–	 Incidence and severity of postoperative complica-

tions using the Comprehensive Complication Index 
(CCI) score

–	 Length of hospital stay

Participant timeline
Patient participation in this study will commence upon 
their preoperative admission to hospital, either the even-
ing before or the morning of surgery. Enrolment and con-
sent will take place at this time. The interventions will 
take place as described above in the perioperative period. 
Postoperative data collection will occur initially during a 
patient visit at 24 h postoperatively when patients will be 
asked to complete the QoR-15 score. Time to first post-
operative analgesia, total 24-h opioid consumption, inci-
dence of postoperative nausea and vomiting and need for 
rescue antiemetic therapy will also be recorded at this 
time.

Participation will run until at least thirty days postop-
eratively. Postoperative complications will be assessed 
via chart review at either 30 days after surgery or upon 
hospital discharge if their length of stay is longer than 

30  days. Complications will be graded using the Com-
prehensive Complication Index (CCI) score. This is the 
final data collection in the study, patient participation 
ceases either at 30  days after surgery or when they are 
discharged from hospital.

Sample size
The primary outcome in this study will be the QoR-15 
score at 24 h postoperatively. The established minimum 
clinically important difference in QoR-15 across a range 
of minor, intermediate and major surgeries is 6.0 [19, 20] 
and the mean SD of QoR-15 scores is in the order of 8–16 
[21]. Taking an SD of 8, assuming type 1 error = 0.05 
and type 2 error = 0.2, the power calculation requires 29 
patients in each group. To accommodate for patients who 
may withdraw from the study or be lost to follow-up, our 
aim is to recruit 35 patients to each study arm, giving a 
total study sample size of 70.

Intervention group allocation
Patients will be randomised to one of the two trial groups 
using computer generated random numbers by a mem-
ber of the research team. Sealed opaque envelopes num-
bered sequentially with study numbers from 1 to 70 will 
be used to conceal a folded page containing the group 
allocation for each study number. As patients present for 
their surgery, they will be assigned the next study num-
ber and corresponding envelope. Block randomisation 
will occur in group of six to ensure an even number of 
patients in each group as the study progresses. The two 
trial groups will be named ‘ESB’ and ‘SAPB + TAP’. A ran-
domisation key containing the enrolment log will be held 
by the principal investigator who will play no role in data 
collection. The research team will have no access to this 
key until all data collection is complete.

After patient recruitment, the sealed envelope labelled 
with the patients’ study number and containing their 
group allocation will be placed in their physical patient 
record. They will then be met preoperatively by the 
attending consultant anaesthesiologist who will open 
the envelope to reveal their group allocation, before con-
ducting their anaesthetic management, including their 
regional analgesia technique.

Blinding
In performing the blocks, the attending anaesthesiologist 
will not be blinded to group allocation but will play no 
role in data collection. All other members of the research 
team, who are those who will be involved in data collec-
tion, will be blinded to group allocation. The details of 
each block will be recorded in full in the patient’s anaes-
thetic record, and as such, group allocation can and will 
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be revealed immediately if a clinical concern arises, such 
as a suspicion of local anaesthetic toxicity.

Data collection
The following data will be collected in the perioperative 
period:

Preoperative:

▪ Age
▪ Sex
▪ BMI
▪ Date of surgery

Intraoperative:

▪ Time of regional analgesia block
▪ Duration of general anaesthesia
▪ Duration of surgery
▪ Any intraoperative rescue analgesia required (other 
than that outlined in standard care above)

Postoperative (at 24 h):

▪ QoR-15 score
▪ Pain scores at rest and on movement, using 
numeric pain rating scale from 0 to 10
▪ Time to first analgesia in the recovery room or on 
the ward
▪ Total opiate use in the first 24 h postoperatively
▪ Incidence of nausea or vomiting in the first 24  h 
postoperatively
▪ Antiemetic use in the first 24 h postoperatively

Follow-up (at 30 days or at hospital discharge if greater 
than 30 days postop):

▪ Length of hospital stay
▪ Comprehensive Complication Index (CCI) score

Data management and confidentiality
The data listed above will be collected by the blinded 
research team with the aid of a paper proforma. These 
paper forms will contain only study number and will not 
contain any patient identifiers or group allocation details. 
These forms will then be stored in a locked filing cabi-
net in the hospital’s department of anaesthesiology, in a 
locked office requiring key card access. Prior to data anal-
ysis, the data from these proformas will be uploaded onto 
a password protected study spreadsheet on the hospital 
computer system. Once uploaded onto this spreadsheet, 
all paper proformas will be destroyed using the hospital’s 
confidential waste disposal bins. Once the study has been 

completed, and following a period of 10 years to ensure 
data integrity, all electronic data will also be permanently 
destroyed.

Patient consent forms will be stored in a separate 
locked filing cabinet in the department of anaesthesiol-
ogy. These consent forms will not contain study numbers 
or any other information which would allow the data col-
lected during the study to be linked back to the individual 
patients.

The only identifiable data will be stored on the enrol-
ment log, which will be saved to a USB key and stored in 
a locked filing cabinet in the locked office of the principal 
investigator, who has no role in data collection, for the 
duration of the study.

Only members of the trial research team will have 
access to the data during the trial and after the final data-
set is completed.

Statistical methods
Data will be divided into normally distributed and 
non-normally distributed date using the Kolmogorov–
Smirnov test. Normally distributed data will be compared 
using the unpaired t test. Non-normally distributed data 
will be compared using the Mann–Whitney U test. All 
data will be summarised as mean + SD or median (25–
75% range) as appropriate.

Oversight and monitoring
The trial will be overseen and monitored by the Galway 
University Hospital Clinical Research Ethics Commit-
tee, who will be in contact with the principal investiga-
tor regularly during the study. An annual progress update 
will be provided to the hospital’s Clinical Research Ethics 
Committee until the trial is completed. The committee is 
fully independent from the research team and there are 
no competing interests.

Harms/adverse event reporting
Group allocation can and will be revealed immediately 
if a clinical concern arises, such as a suspicion of local 
anaesthetic toxicity. This can be done without delay as 
all details of the patients’ intervention will be recorded in 
the patient’s anaesthetic record. Any complications aris-
ing from the study interventions will be managed as per 
best medical practice. Adverse events will be reported to 
the hospital’s Clinical Research Ethics Committee.

Protocol amendments
We do not anticipate any amendments to be made to 
this study protocol and there have been no amend-
ments to date. Any potential amendments will be imme-
diately communicated to the Clinical Research Ethics 
Committee.
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Discussion
As yet, despite significant postoperative pain and well 
documented issues surrounding opiate analgesia in bari-
atric patients, the evidence supporting the use of regional 
analgesia techniques in LSG surgery is sparse, and there 
are no trials comparing different regional approaches for 
these patients. Our aim in conducting this prospective 
randomised clinical trial is to compare patient recovery 
after bilateral ESB versus after left sided SAPB plus bilat-
eral subcostal TAP blockade.

Erector spinae plane blockade
The erector spinae muscle group is formed by the spi-
nalis, longissimus and iliocostalis muscles, which run 
vertically on either side of the vertebral column from the 
sacrum to the base of the skull. The ESB, first described 
by Forero et al. in 2016, is performed by depositing local 
anaesthetic in the fascial plane between the erector spi-
nae muscle group and the tip of the vertebral transverse 
process [22]. Local anaesthetic spreads in this fascial 
plane with reliable coverage of three dermatomes above 
and below the injection site. Cadaveric studies have 
shown that ESB affects both the dorsal and ventral rami 
of the spinal nerve. The ventral ramus divides into ante-
rior and lateral branches, with its terminal branches 
providing sensory innervation of the entire anterolateral 
thoracoabdominal wall. It has also been shown that the 
local anaesthetic diffuses to the adjacent paravertebral 
space, thereby providing both somatic and visceral sen-
sory block of the abdomen, making it an ideal regional 
analgesic approach for abdominal surgery [23].

Serratus anterior plane blockade
SAPB was first described by Blanco in 2013 as a novel 
ultrasound-guided method of providing analgesia of 
the thoracic wall [24]. It blocks the lateral branches of 
the intercostal nerves of T2–T9 spinal nerves by inject-
ing local anaesthetic into the plane either superficial or 
deep to the serratus anterior muscle. As the innervation 
of the upper abdominal wall is derived from T6 to T10, 
blockade of these sensory nerves in the thoracic region 
has also been shown to offer excellent analgesia for upper 
abdominal incisions [25–28].

Subcostal transversus abdominus plane blockade
The analgesic benefits of the TAP block, first described 
in 2007 by McDonnell et al., have been well described for 
patients undergoing abdominal surgery [29]. The subcos-
tal approach variation to the TAP block was first intro-
duced by Hebbard et al. in 2008 with the aim of providing 
more reliable coverage of the supra-umbilical abdominal 
wall from T6–T9. The subcostal TAP block has since 

been shown to provide postoperative analgesia and 
reduce open consumption for patients undergoing both 
open and laparoscopic upper abdominal surgery [30–32].

Strengths and limitations
An undoubted strength of our study is that the regional 
analgesia technique will be performed by, or under the 
direct supervision of, the same consultant anaesthesi-
ologist, while the surgery will be performed by the same 
consultant surgeon, for the duration of the study. Any dif-
ference in outcome which may have been contributable 
to variations in either anaesthetic or surgical approach of 
different consultants will as such be eliminated.

We have chosen to exclude patients who are already 
suffering from chronic pain conditions requiring pain 
clinic attendance or the need for baseline opioid therapy. 
There is a considerable crossover between bariatric sur-
gery patients and chronic pain patients, with rates of sig-
nificant chronic lower back pain, chronic headaches and 
fibromyalgia all higher in this cohort [33]. We feel, how-
ever, that assessing the pain relief provided for this spe-
cific surgery by the regional analgesic techniques chosen 
will be more reliable if this cohort are excluded.

There are some limitations of our study which we feel 
it is necessary to address. Ideally, we would favour a fully 
double-blinded study design. In this instance, however, 
the attending anaesthesiologist will perform all blocks, 
and as such, it is unavoidable that they will not be blinded 
to the group allocation. We have mitigated this by ensur-
ing that this anaesthesiologist will have no role in post-
operative data collection nor will they have access to the 
data after it is collected. All members of the research 
team involved in data collection will be blinded to group 
allocation until the study is complete.

The performance of preoperative ESB awake in one arm 
of our protocol and postoperative TAP + SAPB under 
general anaesthesia in the other arm is a discussion point 
of our study. There would be advantages to performing 
all blocks under general anaesthesia, including an elimi-
nation of a placebo effect a patient may experience from 
witnessing their regional procedure. However, due to the 
significant difficulties in positioning patients and per-
forming ESB under general anaesthesia in the bariatric 
cohort, asleep ESB is not feasible for these patients. As 
such, the bilateral ESB will be administered immediately 
preoperatively, with the patient awake and in the sitting 
position. In our experience, SAPB and subcostal TAP 
blocks are usually performed under general anaesthesia 
where possible, so these will be performed supine under 
general anaesthesia immediately after the completion 
of surgery. This difference is mitigated by the fact that 
LSG is a procedure with relatively short operating time, 
cited previously as an average duration of 106 min [34], 
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minimising the time difference between the two blocks. 
All postoperative data, including QoR-15 and 24-h opioid 
consumption, will be collected at 24  h from the end of 
procedure, when all patients will have a block on board, 
rather than from block performance.

In this protocol, we are using the same total dose of 
local anaesthetics in each arm. This has been divided into 
two 30-ml doses each for the bilateral ESB arm and three 
20  ml doses for the SAPB + bilateral TAP arm. While 
there is a discrepancy in volume for each individual injec-
tion, we feel that using the exact same total volume of 
local anaesthetic in both arms of the study is paramount. 
Research has shown that systemic uptake of local anaes-
thetic may play a role in the analgesic benefit of fascial 
plane blocks, including ESB, SAPB and TAP blocks [35–
38]. By prioritising using the same total volume of local 
anaesthetic, we maximise the likelihood that analgesic 
benefit derived from systemic uptake of local anaesthetic 
is equivalent in both arms of the study.

We have also chosen to use both ropivacaine and lido-
caine with adrenaline in our local anaesthetic injectate. 
The mixing of local anaesthetics is a controversial topic. 
Ropivacaine and lidocaine are often used concurrently, in 
theory, to benefit from both the rapid onset of lidocaine 
and the long duration of action of ropivacaine. These the-
oretical benefits have not been proven to occur in reality, 
however, and studies have shown that mixing local anaes-
thetics in this manner has very little impact on speed of 
block onset and duration of action [39]. In our protocol, 
we have added lidocaine with adrenaline in order to avail 
of the benefits of adrenaline in minimising the risk of 
local anaesthetic systemic toxicity. Adrenaline both acts 
as a marker for intravascular injection and also causes 
local vasoconstriction, decreasing systemic local anaes-
thetic uptake. We feel this benefit is particularly valu-
able in this protocol, where a large dose of ropivacaine 
(300 mg in total) will be used in each patient.

In summary, bariatric patients are particularly vulner-
able to complications in the postoperative period. The 
pain caused by LSG surgery, combined with the increased 
dangers of opioid therapy in this cohort, increases this 
vulnerability. Regional analgesia techniques have been 
recommended as a mainstay of opioid-sparing therapy 
in these patients. In this study, we attempt to investigate 
which the optimum regional analgesic approach may be, 
by comparing the quality of overall postoperative patient 
recovery following two different techniques.

Trial status
As of May 1, 2023, 33 patients have been enrolled in this 
trial. Patient recruitment began on March 6, 2023, and is 
expected to be completed by March 2, 2025. This is pro-
tocol version 1, dated April 2, 2023.

Abbreviations
ASA	� American Society of Anaesthesiologists
BMI	� Body mass index
CCI	� Comprehensive Complication Index
ESB	� Erector spinae plane block
LSG	� Laparoscopic sleeve gastrectomy
PROSPECT	� Procedure specific postoperative pain management
QoR-15	� Quality of Recovery 15 assessment
SAPB	� Serratus anterior plane block
TAP	� Transversus abdominis plane block

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13063-​024-​08472-4.

Supplementary Material 1.

Supplementary Material 2.

Supplementary Material 3.

Supplementary Material 4.

Acknowledgements
The authors would like to acknowledge as always the help and expertise of 
their anaesthesiology, surgical and nursing colleague, without whom research 
of this nature would not be possible.

Dissemination plans
Upon completion of this trial, it is the authors’ intention to present the data 
at local, national and international level conferences. The research will also be 
submitted for publication in peer-reviewed medical journals.

Authors’ contributions
PW and DC contributed equally to the study design and the development of 
this protocol. PW drafted the protocol manuscript. MVDW, MOR, MS and KB, 
along with PW and DC, contributed to the ethics application. All authors read 
and approved the final manuscript.

Funding
The authors can confirm that no funding has been received in relation to 
the design and conduct of this trial. The trial was awarded the Irish Society of 
Regional Anaesthesia (ISRA) Research Grant 2023, which will be used only to 
aid publication and presentation of the completed work. ISRA has no role in 
the study design, the collection, analysis or interpretation of data or in writing 
of this manuscript.

Availability of data and materials
Datasets will be available from the corresponding author upon reasonable 
request.

Declarations

Ethical approval and consent to participate
The trial has received ethical approval from the Galway University Hospital 
Clinical Research Ethics Committee on 25 January 2023. Reference number: 
131/23. We will submit an annual progress report, including any adverse 
events which occur to the Ethics Committee, and inform the Ethics Com-
mittee of any changes that are subsequently made to the protocol. All 
participants in this trial will be required to provide informed written consent 
to participate. Participants will also be notified of any changes which are made 
to the study protocol.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

https://doi.org/10.1186/s13063-024-08472-4
https://doi.org/10.1186/s13063-024-08472-4


Page 10 of 11Wiseman et al. Trials          (2024) 25:634 

Author details
1 Department of Anaesthesiology and Critical Care, Galway University Hospital, 
Galway, Ireland. 2 National University of Ireland Galway, Galway, Ireland. 

Received: 21 June 2024   Accepted: 16 September 2024

References
	1.	 Ghanemi A, St-Amand J. Redefining obesity toward classifying as a 

disease. Eur J Intern Med. 2018;1(55):20–2.
	2.	 Phelps NH, Singleton RK, Zhou B, Heap RA, Mishra A, Bennett JE, 

Paciorek CJ, Lhoste VP, Carrillo-Larco RM, Stevens GA, Rodriguez-
Martinez A. Worldwide trends in underweight and obesity from 
1990 to 2022: a pooled analysis of 3663 population-representative 
studies with 222 million children, adolescents, and adults. Lancet. 
2024;403(10431):1027–50.

	3.	 Sarma S, Sockalingam S, Dash S. Obesity as a multisystem disease: 
trends in obesity rates and obesity-related complications. Diabetes 
Obes Metab. 2021;23:3–16.

	4.	 Lee GK, Cha YM. Cardiovascular benefits of bariatric surgery. Trends 
Cardiovasc Med. 2016;26(3):280–9.

	5.	 Kashyap SR, Gatmaitan P, Brethauer S, Schauer P. Bariatric surgery for 
type 2 diabetes: weighing the impact for obese patients. Cleve Clin J 
Med. 2010;77(7):468–76.

	6.	 Salminen P, Helmiö M, Ovaska J, Juuti A, Leivonen M, Peromaa-Haavisto 
P, Hurme S, Soinio M, Nuutila P, Victorzon M. Effect of laparoscopic 
sleeve gastrectomy vs laparoscopic Roux-en-Y gastric bypass on 
weight loss at 5 years among patients with morbid obesity: the 
SLEEVEPASS randomized clinical trial. JAMA. 2018;319(3):241–54.

	7.	 Peterli R, Wölnerhanssen BK, Peters T, et al. Effect of laparoscopic sleeve 
gastrectomy vs laparoscopic Roux-en-Y gastric bypass on weight loss 
in patients with morbid obesity: the SM-BOSS randomized clinical trial. 
JAMA. 2018;319(3):255–65.

	8.	 Anderson B, Switzer NJ, Almamar A, et al. The impact of laparoscopic 
sleeve gastrectomy on plasma ghrelin levels: a systematic review. Obes 
Surg. 2013;23:1476–80. https://​doi.​org/​10.​1007/​s11695-​013-​0999-7.

	9.	 Ciftci B, Ekinci M, Celik EC, et al. Comparison of intravenous ibuprofen 
and paracetamol for postoperative pain management after laparo-
scopic sleeve gastrectomy. A randomized controlled study. OBES. 
2019;SURG29:765–70.

	10.	 Macfater H, Xia W, Srinivasa S, et al. Evidence-based management of 
postoperative pain in adults undergoing laparoscopic sleeve gastrec-
tomy. World J Surg. 2019;43:1571–80.

	11.	 Stenberg E, dos Reis Falcao LF, O’Kane M, Liem R, Pournaras DJ, 
Salminen P, Urman RD, Wadhwa A, Gustafsson UO, Thorell A. Guidelines 
for perioperative care in bariatric surgery: enhanced recovery after 
surgery (ERAS) society recommendations: a 2021 update. World J Surg. 
2022;46(4):729–51.

	12.	 Aamir MA, Sahebally SM, Heneghan H. Transversus abdominis plane 
block in laparoscopic bariatric surgery—a systematic review and meta-
analysis of randomized controlled trials. Obes Surg. 2021;31:133–42.

	13.	 Tian C, Lee Y, Oparin Y, Hong D, Shanthanna H. Benefits of transversus 
abdominis plane block on postoperative analgesia after bariatric sur-
gery: a systematic review and meta-analysis. Pain Phys. 2021;24(5):345.

	14.	 Finnerty O, McDonnell JG. Transversus abdominis plane block. Curr 
Opin Anesthesiol. 2012;25(5):610–4.

	15.	 Chin KJ, Malhas L, Perlas A. The erector spinae plane block provides 
visceral abdominal analgesia in bariatric surgery: a report of 3 cases. 
Reg Anesth Pain Med. 2017;42(3):372–6.

	16.	 Chan A-W, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin J, Dick-
ersin K, Hróbjartsson A, Schulz KF, Parulekar WR, Krleža-Jerić K, Laupacis 
A, Moher D. SPIRIT 2013 explanation and elaboration: guidance for 
protocols of clinical trials. BMJ. 2013;346:e7586.

	17.	 Jiang Z, Zhang Z, Feng T, Cheng Y, Zhang G, Zhong M, Hu S. Trocar 
number and placement for laparoscopic sleeve gastrectomy and 
comparison of single-incision and conventional laparoscopic sleeve 
gastrectomy: a systematic review and meta-analysis. Int J Surg. 
2023;109(6):1783–95.

	18.	 Yoon SH, Bae J, Yoon S, Na KJ, Lee HJ. Correlation between pain inten-
sity and quality of recovery after video-assisted thoracic surgery for 
lung cancer resection. J Pain Res. 2023;16:3343–52.

	19.	 Myles PS, Boney O, Botti M, Cyna AM, Gan TJ, Jensen MP, Kehlet H, Kurz 
A, De Oliveira Jr GS, Peyton P, Sessler DI. Systematic review and consen-
sus definitions for the standardised endpoints in erioperative medicine 
(StEP) initiative: patient comfort. Br J Anaesth. 2018;120(4):705–11.

	20.	 Myles PS, Myles DB. An updated minimal clinically important difference 
for the QoR-15 scale. Anesthesiology. 2021;135(5):934–5.

	21.	 Eochagain AN, Moorthy A, O’Gara Á, Buggy DJ. Ultrasound-guided, 
continuous erector spinae plane (ESP) block in minimally invasive 
thoracic surgery—comparing programmed intermittent bolus (PIB) 
vs continuous infusion on quality of recovery and postoperative res-
piratory function: a double-blinded randomised controlled trial. Trials. 
2022;23(1):792.

	22.	 Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. The erector spinae 
plane block: a novel analgesic technique in thoracic neuropathic pain. 
Reg Anesth Pain Med. 2016;41(5):621–7.

	23.	 Kot P, Rodriguez P, Granell M, Cano B, Rovira L, Morales J, Broseta A, De 
Andrés J. The erector spinae plane block: a narrative review. Korean J 
Anesthesiol. 2019;72(3):209.

	24.	 Blanco R, Parras T, McDonnell JG, Prats-Galino A. Serratus plane block: 
a novel ultrasound-guided thoracic wall nerve block. Anaesthesia. 
2013;68(11):1107–13.

	25.	 Tiwari AK, Mar AA, Fairley MA. Serratus anterior plane block for upper 
abdominal incisions. Anaesth Intensive Care. 2019;47:197–9.

	26.	 Fernandez Martın MT, Lopez Alvarez S, Mozo Herrera G, et al. Ultra-
sound-guided cutaneous intercostal branches nerves block: a good 
analgesic alternative for gallbladder open surgery. Rev Esp Anestesiol 
Reanim. 2015;62:580–4.

	27.	 Fernandez Martın MT, Lopez Alvarez S, Fajardo Perez M, et al. Serratus-
intercostal interfascial plane block: alternative analgesia for open 
nephrectomy? Minerva Anestesiol. 2018;84:872–3.

	28.	 Fernandez Martın MT, Lopez Alvarez S, Perez Herrero MA. Serratus-
intercostal interfascial block as an opioid-saving strategy in supra-
umbilical open surgery. Rev Esp Anestesiol Reanim. 2018;65:456–60.

	29.	 McDonnell JG, O’Donnell B, Curley G, Heffernan A, Power C, Laffey 
JG. The analgesic efficacy of transversus abdominis plane block after 
abdominal surgery: a prospective randomized controlled trial. Anesth 
Analg. 2007;104(1):193–7.

	30.	 Milan ZB, Duncan B, Rewari V, Kocarev M, Collin R. Subcostal trans-
versus abdominis plane block for postoperative analgesia in liver 
transplant recipients. Transpl Proc. 2011;43(7):p2687-2690.

	31.	 Ozciftci S, Sahiner Y, Sahiner IT, Akkaya T. Is right unilateral trans-
versus abdominis plane (TAP) block successful in postopera-
tive analgesia in laparoscopic cholecystectomy? Int J Clin Pract. 
2022;6(2022):2668215.

	32.	 Park JM, Lee J. Effect of transversus abdominis plane block on the qual-
ity of recovery in laparoscopic nephrectomy: a prospective double-
blinded randomized controlled clinical trial. Medicine (Baltimore). 
2022;101(41):e31168.

	33.	 Okifuji A, Hare BD. The association between chronic pain and obesity. J 
Pain Res. 2015;8:399–408.

	34.	 Trastulli S, Desiderio J, Guarino S, Cirocchi R, Scalercio V, Noya G, Parisi 
A. Laparoscopic sleeve gastrectomy compared with other bariatric 
surgical procedures: a systematic review of randomized trials. Surg 
Obes Relat Dis. 2013;9(5):816–29.

	35.	 Lönnqvist PA, Karmakar MK, Sivakumar RK. The mechanism of action 
of erector spinae plane block is not enigmatic: it is intravenous local 
anaesthetic effect by proxy. Br J Anaesth. 2023;131(3):e62–4.

https://doi.org/10.1007/s11695-013-0999-7


Page 11 of 11Wiseman et al. Trials          (2024) 25:634 	

	36.	 Mayes J, Davison E, Panahi P, Patten D, Eljelani F, Womack J, Varma M. 
An anatomical evaluation of the serratus anterior plane block. Anaes-
thesia. 2016;71(9):1064–9.

	37.	 Groudine S. Transversus abdominis plane blocks and systemic absorp-
tion. Anesth Analg. 2014;119(4):1002.

	38.	 Støving K, Rothe C, Rosenstock CV, Aasvang EK, Lundstrøm LH, Lange 
KH. Cutaneous sensory block area, muscle-relaxing effect, and block 
duration of the transversus abdominis plane block: a randomized, 
blinded, and placebo-controlled study in healthy volunteers. Reg 
Anesth Pain Med. 2015;40(4):355–62.

	39.	 Gadsden J, Shariat A, Hadzic A, Xu D, Patel V, Maliakal T. The sequence 
of administration of 1.5% mepivacaine and 0.5% bupivacaine does not 
affect latency of block onset or duration of analgesia in ultrasound-
guided interscalene block. Anesth Analg. 2012;115(4):963–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	A comparison of efficacy of erector spinae plane block versus serratus anterior plane block plus subcostal transversus abdominus plane block for bariatric laparoscopic sleeve gastrectomy surgery: study protocol for a randomised clinical trial
	Abstract 
	Background 
	Methods 
	Discussion 
	Trial registration 

	Background
	Aims and objectives

	Methods and trial design
	Study design
	Study setting
	Eligibility criteria
	Participant selection, recruitment and consent process
	Standard care
	Standard medication regime
	Intervention
	Explanation of choice of comparators
	Study outcomes
	Primary outcome
	Secondary outcomes

	Participant timeline
	Sample size
	Intervention group allocation
	Blinding
	Data collection
	Data management and confidentiality
	Statistical methods
	Oversight and monitoring
	Harmsadverse event reporting
	Protocol amendments

	Discussion
	Erector spinae plane blockade
	Serratus anterior plane blockade
	Subcostal transversus abdominus plane blockade
	Strengths and limitations

	Trial status
	Acknowledgements
	References


