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ABSTRACT

Introduction Chronic lower back pain is a common report

in the general population. A dysfunctional sacroiliac joint (SIJ)
is estimated to be responsible for one in five patients with
lower back pain. Minimally invasive sacroiliac joint fusion
(MISJF) is a surgical procedure to treat SIJ dysfunction. During
the procedure, the SlJ is stabilised by implants inserted
percutaneously under fluoroscopy guidance. Postoperatively,
patients often report a lot of pain, which contributes to
patients taking high doses of painkillers (opioids for example,)
and preventing early mobilisation. In several orthopaedic
procedures, intraoperative infiltration of the wound bed results
in decreased consumption of analgesics, earlier mobilisation
and shorter hospitalisation time. The aim of this study is to
investigate the effectiveness of intraoperative SIJ infiltration
with analgesia in reducing postoperative pain after MISJF.
Methods and analysis We will perform a two-centre,
prospective, double-blind, randomised controlled trial

to determine whether SIJ infiltration with 1.5-5cc
bupivacaine 0.50% is superior to 1.5-5¢cc placebo (NaCl
0.9%) in reducing postoperative pain in patients after
MISJF, and to determine whether bupivacaine significantly
reduces opioid use in the direct postoperative period.
Patients will be randomised with 1:1 allocation for either
bupivacaine (intervention) or placebo SIJ infiltration.
Postoperative pain will be measured by the Visual
Analogue Scale pain score at entry and exit recovery, 2, 4,
6, 24 and 48 hours postoperatively.

Ethics and dissemination This is the first trial that
investigates the effectiveness of intraoperative SIJ infiltration
with bupivacaine 0.50% in reducing postoperative pain after
MISJF. If intraoperative SIJ infiltration with bupivacaine 0.50%
proves to be effective, this might have important clinical
implications, such as postoperative analgesics (opioids for
example,) consumption, earlier mobilisation and potentially
shorter hospitalisation time.

Trial registration number NL9151.

INTRODUCTION
Chronic lower back pain is a common report
in the general population. A dysfunctional

Strengths and limitations of this study

» The proposed study design, a double-blinded,
placebo-controlled, randomised trial, is the best
available method to investigate the effectiveness
of intraoperative sacroiliac joint (SIJ) infiltration
with bupivacaine 0.50% in reducing postoperative
pain after minimally invasive sacroiliac joint fusion
(MISJF).

» |t is a multicentre study, involving two high-volume
MISJF centres in the Netherlands, which increases
the generalisability of the results.

» Infiltrating the SIJ under fluoroscopy guidance at the
end of the procedure is a simple, reproducible meth-
od to deliver an intra-articular bolus of analgesia.

» Although the primary outcome is a validated tool,
the Visual Analogue Scale (VAS) pain score re-
mains a patient-reported outcome measure (PROM)
and is thereby at risk for some sort of subjective
discrepancies.

sacroiliac joint (SIJ) is estimated to be respon-
sible for one in five patients with lower back
pain." # Surgical intervention for SIJ dysfunc-
tion is considered if pain is refractory to
conservative treatment options. Minimally
invasive sacroiliac joint fusion (MISJF) is the
most common surgical procedure to treat
chronic low back pain due to SIJ dysfunc-
tion. During the procedure, the SIJ is stabi-
lised by implants inserted percutaneously
under intraoperative fluoroscopy guidance.”
Postoperatively, patients often report a lot
of pain, which contributes to patients taking
high doses of painkillers and preventing early
mobilisation. Painkillers, especially opioids,
can cause nausea and drowsiness, resulting
in a prolonged hospitalisation period.* Post-
operative pain and nausea are also a major
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cause of a negative experience of hospitalisation.” In
several orthopaedic procedures, intraoperative infiltra-
tion of the wound bed results in decreased consumption
of analgesics, earlier mobilisation and shorter hospitalisa-
tion time.”®

As the implants are inserted laterally through the
gluteal musculature during MISJF, and the SIJ is punc-
tured to place the implants, pain is expected on loading
the operated side. In the first 3 weeks after surgery
patients mobilise with crutches, as 50% weight-bearing is
allowed.’ Like most other orthopaedic procedures, early
postoperative mobilisation aids in the process of recovery,
as this can prevent; fear of movement, prolonged hospi-
talisation, thrombosis and possibly chronic pain reports.'’
Irrigation of the incision with bupivacaine before closure
of the wound is often performed in MISJF. Lately, some
surgeons also perform an intra-articular SIJ infiltration
at the end of the procedure to diminish postoperative
pain and promote early mobilisation, however the effects
of such an infiltration are unclear and have never been
described in scientific literature. One can postulate the
potential benefits of delivering local analgesia in the SIJ.
Furthermore, infiltrating the SIJ only takes a few extra
minutes of operating time and a minimal amount of fluo-
roscopy screening time. The aim of this study is to deter-
mine whether intraoperative intra-articular analgesia with
bupivacaine 0.50% is superior to placebo (intraoperative
intra-articular infiltration of NaCl 0.9%) in reducing post-
operative pain in patients after MISJF, and to determine
whether opioid use in the first 48 hours after surgery is
significantly higher in the placebo group.

METHODS AND ANALYSIS

Study design

This is a prospective, double-blind, randomised controlled
trial (blinding for the patient, clinician, researcher and
statistician) that investigates the effectiveness of intraop-
erative SIJ infiltration with bupivacaine 0.50% in reducing
postoperative pain after MISJF. Patients will either receive
1.5-5cc bupivacaine 0.50% or 1.5-5cc placebo (NaCl
0.9%) intraoperatively. Treatment is always by dedicated
spine or pelvic surgeons, who have experience with infil-
trating the SIJ. A flowchart detailing the study design is
outlined in figure 1.

Patient and public involvements
No patient involved.

Participants and recruitment

Adult patients referred to the orthopaedic outpatient
clinic who are candidates for MISJF surgery are poten-
tially eligible to participate in this study. An indication for
MISJF is based on medical interviewing, medical exam-
ination including the following SIJ provocative tests;
flexion abduction external rotation (FABER test), thigh
thrust, Gaenslen’s test, sacral distraction, lateral compres-
sion and sacral thrust and an image-guided intra-articular
SIJ injection with local anaesthetic according to a specific
guideline." ' At least three of five provocative tests
should evoke SIJ pain and at least a 50% reduction of SIJ
pain 30-60min following image-guided injection should
occur to be eligible for MISJF. In order to be eligible to
participate in this study, a subject must meet all of the
following criteria:

Inclusion

« Indication for MISJF

« Age over 18 years

+ Psychosaocially, mentally, and physically
able to fully comply with this study protocol

= Informed consent prior to this study

Exclusion

« Revision surgery

+ Contra-indications for the use of
bupivacaine or other amide type local
anesthetics, anesthesia or surgery

« Inadequate command of the Dutch
language

A A4

Bupivacaine Placebo
N=21 N=21

Primary outcome:

« Group difference in VAS pain scale

Secondary outcome:

« Cumulative opioid use at recovery, 2, 4, 6, 24 and

measured at recovery entry, recovery exit,
2, 4, 6, 24 and 48 hours, between
intervention and placebo.

Y

48h after surgery.

+ GSRI and VAS satisfaction, leg pain and back
pain after 24 hours

« Complications

« Hospital stay

Figure 1 Flowchart of study design. GSRI, General Surgery Recovery Index; MISJF, minimally invasive sacroiliac joint fusion;

VAS, Visual Analogue Scale.
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1. Indication for MISJF surgery.

2. Age over 18 years.

3. Psychosocially, mentally and physically able to fully
comply with this study protocol.

4. Informed consent prior to this study.

A potential subject who meets any of the following
criteria will be excluded from participation in this study:
1. Revision surgery.

2. Contra-indications for the use of bupivacaine or other
amide type local anaesthetics, anaesthesia or surgery.
3. Inadequate command of the Dutch language.

Patients eligible for inclusion will be referred to the
researchers. The researchers will inform the patient, and
when they are willing to participate, include them. A copy
of the patient consent form can be found in the appendix
as (online supplemental item 1).

Outcome measures

The primary outcome is the difference in VAS pain

between intervention and placebo groups during the

first 48 hours after surgery, with interval measurements at
recovery entry, recovery exit, 2, 4, 6, 24 and 48 hours. The
following secondary outcome measures will be evaluated:

» The cumulative postoperative opioid consumption.

» Patient satisfaction measured using General Surgery
Recovery Index (GSRI) and Visual Analogue Scale
(VAS) satisfaction. Patients will fill out the question-
naire 24 hours after surgery. In addition, VAS leg pain
and back pain will be filled out 24 hours after surgery.

» Adverse events; postoperative infection, deep venous
thrombosis, haematoma, neurological deficits and
other complications as pneumonia, urine retention or
urinary tract infection. Adverse events will be followed
up to 30 days.

» Hospital stay defined as days spent in hospital after
surgery.

Other study parameters are sex, age, body mass
index (BMI), preoperative opioid usage, occurrence
of diabetes, diagnosis, previous pelvic or back surgery,
preoperative VAS pain and American Society of Anes-
thesiologists (ASA) classification. The amount of fluid
that the surgeon is able to infiltrate in the SIJ, duration
of surgery, intraoperative blood loss and intraoperative
opioid administration will be monitored as well.

Randomisation

Allocation is performed by the pharmacist, blinded for
clinicians, researchers, patients and statisticians. The
pharmacy will prepare blinded syringes with either bupiva-
caine 0.50% or NaCl. The pharmacy will mark the syringes
with a kit number (1, 2, 3 and so on). These numbers will
correspond with a computer-generated randomisation
list which will be stored by the pharmacy. The researchers
need to order the syringes when the surgery is planned.
They will be collected on the day of surgery before a
study patient will be operated on. Once they leave the
pharmacy the syringes can be kept for 24 hours at room
temperature. If a patient is eligible for randomisation

the successive syringe will be used. The surgeon will note
the kit number in the patient’s electronic dossier. Once
the study is completed the randomisation list will be
unblinded by the pharmacy to the clinicians, researchers,
statisticians and patients (if desired).

Sample size calculation

Difference in pain between SIJ infiltration with 1.5-5cc
bupivacaine 0.50% and placebo is the primary endpoint
and was used to calculate the sample size. Based on our
own data from a pilot study, derived from recovery unit
charts, we estimated that the SD of the pain score will be
about 2.2. A two-point reduction on the 11-points (0 to
10) VAS pain score is considered clinically relevant."” '*
In order to obtain a clinically meaningful effect with 80%
power, 19 patients are required per group. Because no
contrast is implemented during infiltration, there is an
estimated chance of 10% that the infiltration will not be
administered intra-articular but periarticular. Although
the analgesic effect of intra-articular and periarticular
infiltration is similar, this has been taken into account in
the sample size calculation.'” '® Subsequently, 42 patients
(21 patients per group) should be enrolled in this study.

Statistical analysis
Frequency tables will be provided for all categorical
demographic information. Continuous variables will be
presented as mean+SD or median +IQR depending on
the distribution of the data. Analysis will be performed
by principal investigators using IBM SPSS statistical soft-
ware package V.27 (SPSS). Missing values will be imputed
using stochastic regression imputation using full condi-
tional specification.

The primary outcome is the group difference in
VAS pain score on arrival and exit recovery, 2, 4, 6, 24
and 48 hours. The difference will be tested using the
independent-samples t-test. In addition, we will deter-
mine the group differences over time (ie, the slopes of
the relation between time and pain) using a linear mixed-
effects model with a random intercept and slope of time.
The model will include group and time as covariates, and
the interaction between group and time.

The secondary outcome measures will be determined
as followed:

» The difference in cumulative opioid use during stay at
recovery, 24 hours and 48 hours after surgery will be
analysed using a linear mixed-effects model.

» Patient satisfaction measured using GSRI and VAS.

» Analysis of these patientreported outcome measures
will be achieved using a linear mixed-effects model.

» The proportion and kind of postoperative complica-
tions will be compared by means of logistic regression
analysis.

» Difference in length of hospital stay defined as days
spent in hospital after surgery will be assessed by
linear regression or Poisson regression, depending on
the distribution of hospital stay.
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Other study parameters as descriptive statistics (sex,
age, BMI for example,) will be calculated.

Treatment of subjects
MISJF will be performed as standard care. All patients
receive general anaesthesia, are intubated and then posi-
tioned in prone position. Short-acting opioids like sufen-
tanil or fentanyl will be used during surgery; however,
morphine will not be administered at the end of surgery
as a base for postoperative pain relief. After anaesthesia
is administered the patient is prepped in sterile fashion.
Intraoperative fluoroscopy is used during surgery for
optimal placement of implants. Lateral view and pelvic
inlet and outlet views are used to obtain an appropriate
starting point. A 3cm lateral incision is made across the
sacral midline. A guide pin is placed across the ilium
and across the SIJ. A drill is used to create a pathway and
decorticate the bone. A triangular broach is then used
to further decorticate the bone and prepare the pathway
to receive the first implant. This implant is mostly seated
within the sacral ala. The second implant is generally
located above or adjacent to the S1 foramen and the third
between the S1 and S2 foramen.

After closure of the incision a spinal needle is used to
infiltrate the SIJ (intra-articular) under fluoroscopy guid-
ance. Either bupivacaine 0.50% 1.5-5cc (intervention)
or NaCl 0.9% 1.5-5cc (placebo) will be infiltrated. Bupi-
vacaine 0.50% is chosen for the intervention group as it
has proven to be effective in reducing pain in patients
suffering from SIJ dysfunction.'”'® Both groups receive
the same perioperative protocol. This includes:

» Preoperative cefazolin (2 g intravenous, 30 min before
incision or adequate alternative whenever a patient is
allergic).

» For postoperative analgesia, all patients will be
prescribed acetaminophen four times 1000mg daily
either intravenous or oral.

» Standard physical therapy during hospitalisation for
mobilisation instructions.

» Peripheral physical therapy starts 2 weeks postopera-
tively with for example, gluteal strengthen training.

» Deep venous thrombosis prophylaxis according to
hospital protocol.

After surgery patients will be transported to the recovery
room, where they will be monitored for a minimum time
of 1hour. During their stay at the recovery room and at
the ward patient will receive intravenous or intramuscular
piritramide until VAS pain <3. Dosage is determined
based on VAS pain score and body weight, 0.2-0.3 mg/kg

with a maximum of 80 mg/day in four dosages.

Ethics and dissemination

Ethical approval has been granted by the Medical Ethical
Committee Zuyderland, Heerlen, the Netherlands.
Informed consent will be obtained in writing from all
participants prior to study enrolment. Study results will
be disseminated through presentation at a peer-reviewed

medical journal. We also plan to present our study results
at selected conferences and scientific meetings.

Trial status

This study is in the process of recruiting participants as of
January 2021, and it is expected that data regarding the
intervention effects will be available at the end of 2023.
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