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Treatment for sacroiliac joint pain using platelet-rich plasma (PRP) regenerative therapy: a randomized 
controlled trial in comparison with steroid/anesthetic injection with advanced MR analysis. 
 
Low back pain (LBP) is one of the most common causes of disability in the US workforce and one of the 
costliest to manage, with prevalence increasing up to 170% in the last 15 years. Opioid use for LBP is 
widespread and long-term, substantially contributing to the current dependence crisis, which has led to an 
NIH initiative for the development of new LBP therapies. The sacroiliac joint (SIJ) is thought to be the source 
of LBP in up to 30% of patients. Clinical trials have demonstrated at least moderate treatment effect of 
steroid and anesthetic injection (SAI) for pain. However, due to poor long-term effectiveness and associated 
deleterious systemic effects of steroids, other therapies for SIJ pain have emerged. Platelet-rich plasma 
(PRP) is a therapy in which autologous serum containing growth factors is obtained from whole blood for 
injection. The proposed mechanism is enhancement of tissue healing. PRP has been used for various spinal 
pain indications, and a recent meta-analysis concluded up to level III evidence for intradiscal treatment, but 
level IV for other spine structures (epidural space, facet joints, and sacroiliac joints) due to paucity of trials. 
For the SIJ, only one clinical trial has been performed which demonstrated significantly greater long-term 
pain reduction compared to SAI; however, patients were not blinded to procedure type, and inclusion 
diagnosis was made by physical examination without diagnostic block. Although PRP shows promise, the 
quality of evidence remains low, warranting more rigorous investigation. We propose to perform a 
randomized controlled single-blind trial of PRP versus SAI for the treatment of SIJ pain and hypothesize that 
PRP will demonstrate superior pain and functional outcomes compared to SAI at 3 months, and potentially 
result in quantifiable joint-related changes by advanced imaging. 
 
Primary Aim: To compare the mean change in pain control, as measured by numeric rating scale, from 
baseline to 3 months among patients with chronic sacroiliac joint dysfunction with therapeutic platelet-rich 
plasma (PRP) vs. steroid/anesthetic injection (SAI). 
Secondary Aim: To compare mean change in disability in patients with chronic SIJ dysfunction with PRP vs. 
SAI therapy by Modified Oswestry Disability Questionnaire, Short Form-12 survey, functional testing, and 
opiate usage assessment at 3 months. 
Tertiary/Exploratory Aim: To compare mean intraarticular and periarticular MRI parameters (T1 relaxation 
time/T2 intensity and periarticular diffusion and perfusion) signal changes in chronic SIJ dysfunction with PRP 
vs. SAI therapy at 6 months. 
Hypothesis: PRP will demonstrate superior pain control and disability outcomes compared to SAI at 3 months, 
and potentially result in intraarticular chondroprotection and/or anti-inflammatory periarticular changes that will 
be quantifiable using advanced MRI techniques. 
 
Background and Significance 
Prevalence and costliness of low back pain 
Low back pain (LBP) is one of the most common causes of US workforce disability, and due to its effect on 
productivity and resultant lost wages, one of the costliest conditions to manage.1-4 It is estimated to affect up to 
two thirds of people in their lifetime and is only increasing in prevalence (up to 170%).1,5 Likewise, therapies for 
chronic LBP including opioid use, spinal injections, and surgery have also increased in the last two decades, 
with opioids the most commonly prescribed medication, used long-term in nearly 76% of cases.6-9 Because of 
increasing incidence and recurrence, LBP makes up a substantial amount of the rising healthcare costs over 
the past two decades, exceeding over $100 billion per year.1,10 Additionally, long-term opiate usage in LBP has 
substantially contributed to the opioid crisis.9 This has led to a translational research initiative from the National 
Institute of Health (NIH Back Pain Consortium [BACPAC] Research Program) to develop more effective 
therapies for this prevalent and debilitating condition.11 
Sacroiliac joint pain 
The sacroiliac joint is (SIJ) thought to be the pain generator in up to 30% of cases of LBP.5 Chronic pain can 
be separated into mechanical sacroiliitis (joint instability with or without periarticular inflammation) and non-
mechanical etiologies (spondyloarthropathies). Instability is related to the angle of the weight-bearing joint, 
possibly contributing to the slight increased prevalence in females who have a more horizontal joint surface12, 
as well as with dysfunction of the regional stabilizing ligaments (iliosacral, iliolumbar, sacrotuberous, 
sacrospinal ligaments).13  Pain localization is performed by a combination of history, imaging, physical 
examination, and diagnostic block.13 Multi-test physical maneuvers have shown to be promising for localization 



in many cases (sensitivity of 78-94%, specificity of 79-85%).14 However, they have not received reliable 
consensus15 and the diagnostic standard remains pain reduction with intra-articular anesthetic injection.16 
PRP Mechanism of Action 
PRP is thought to enhance tissue healing at the site of injection, related to release of growth factors and 
cytokines within platelets and serum.17 The PRP mechanism of action is through chondroprotection by platelet-
derived growth factor which promotes proteoglycan synthesis and supports chondrocytes,18 and transforming 
growth factor which induces chondrogenesis.18 Additionally, PRP contains multiple anti-inflammatory markers, 
such as hepatocyte growth factor.19,20 Platelet released growth factors also stimulate formation of hyaluronic 
acid, the deficiency of which plays a substantial role in osteoarthritis.21,22 An in-vivo on injured rabbit knees 
demonstrated marked cartilage regeneration using both leukocyte poor and leukocyte rich PRP.18 Studies 
support that PRP is effective not only in cartilage protection and regeneration but also anti-inflammation– both 
of which play a role in musculoskeletal pain.  
PRP Clinical Trials 
PRP has been used throughout the musculoskeletal system with positive results,23-26 with promise particularly 
seen in the spine.27-34 A recent meta-analysis of spine PRP trials assigned level III evidence to intradiscal PRP; 
however, other areas of the spine were assigned level IV evidence due to a paucity of quality clinical trials 
(epidural space, facet joints, and sacroiliac joints).31 Specifically in the SIJ, there has been only one clinical trial 
which demonstrated longer efficacy for pain relief from PRP compared to SAI.32 Though results were 
promising, patients were not blinded to the procedure type, and diagnosis of SIJ pain was made only by 
physical examination without diagnostic SIJ block. Image guidance was also performed with ultrasound which 
cannot verify intraarticular needle placement.35 In the investigators clinical trial of PRP SIJ therapy, the 
investigators will improve on the methodology by optimally screening patients with a diagnostic SIJ block, 
conducting the trial with patient blinding, and confirming intraarticular needle placement by using CT guidance. 
The investigators study design will improve the quality of evidence related to the use of PRP for SIJ pain, 
which is currently limited.31 This is an area of great importance, as the current treatment of SIJ pain relies 
heavily on steroids which have known deleterious systemic effects with repeated use including osteoporosis 
with increased fracture risk, and metabolic changes including blood sugar elevation in diabetics,35-38, and 
opioids which can lead to dependence.9,36-39  PRP SIJ injection with no known significant side effects has great 
promise to be more cost effective over time when compared to SAI.  
Imaging evaluation of PRP related changes 
MR imaging studies of PRP show promising results and potential to provide objective imaging markers for 
regeneration. One MRI study evaluating PRP vs SAI for plantar fasciitis demonstrated decreased thickness of 
the plantar fascia, and greater decrease in pain by visual analog scale seen with PRP vs. SAI after 6 months, 
supporting its anti-inflammatory properties.24 MRI of the knee demonstrated improved cartilage fill-in after PRP 
compared to a control group after 1 year, supporting not only chondroprotective but also regenerative 
characteristics of this treatment.25 A pilot study in rabbit spine demonstrated slower degeneration, and in some 
cases regenerative changes, of intervertebral discs 45 days after PRP injection when compared to discs that 
were injected with normal saline.40 These results correspond with clinical findings in multiple human studies in 
which intradiscal injection of PRP was found to correlate with decreased pain scores.27,28,41,42 Because SIJ-
dysfunction can have both intraarticular degeneration and periarticular inflammation components, the 
investigators aim to evaluate both aspects of the SIJ in each of the two groups by MRI, comparing a baseline 
pre-injection study to a study performed 6 months after therapy – a time period which has been shown to 
demonstrate PRP changes on prior studies.24,40 
 
Preliminary Studies 
Prior experience with PRP SIJ injection 
The investigators recently began offering PRP to patients as a treatment for sacroiliac joint pain in June of 
2018. Since that time, the investigators have offered PRP to four subjects and they have accepted this 
treatment without reservation. There were no procedural complications or complaints. In three patients who 
underwent injection >3 months ago, one reported resolution of SIJ pain (0/10 by NRS), one had multifactorial 
LBP but no further complaints for SIJ related pain, and one continued to have significant pain (>4/10 by NRS) 
and went on to receive radiofrequency ablation. Due to the short time period since the procedure in the 
additional subject, further pain outcome data is incomplete at this time. 
Advanced MR imaging techniques 



The investigators have performed T2-mapping and T1-rho imaging sequences that sensitively evaluate 
cartilage44,45 in the SIJ of a healthy volunteer. The investigators technique demonstrated superb delineation of 
the SI joint space in T1-rho for region of interest analysis and for T2-intensity mapping, with T1-rho 
demonstrating low relaxation times 
(expected in normal cartilage) (Figure 
1). Intravoxel incoherent motion (IVIM) 
is a sequence that measures both 
diffusion and perfusion within soft 
tissue by using multiple b-values –the 
lower of which are sensitive to 
vascular motion and the higher which 
are sensitive to cellular motion.46 This 
sequence is able to measure, and 
differentiate, both diffusion and perfusion parameters without the usage of intravenous contrast. IVIM has 
previously been found to differentiate acute inflammation from chronic inflammation along the SIJ in subjects 
with ankylosing spondylitis.47 The investigators have used IVIM in prior studies evaluating both diffusion and 
perfusion changes in swine models after treatment of the facet medial branch with radiofrequency ablation 
(RFA), allowing quantification of perfusion and diffusion changes in the treatment area.48 As this sequence has 
been found to be feasible in evaluating SIJ inflammation (a component of SIJ dysfunction), the investigators 
will use it to quantitatively measure periarticular inflammation changes after SAI and PRP therapy. 
 
Experimental Design 
Design: After obtaining IRB approval, the investigators will perform a prospective randomized controlled single-
blind trial to assess superiority of platelet-rich plasma to steroid/anesthetic in the treatment of chronic SIJ pain.   
Inclusion criteria:  
• Adult (>18 y/o) males and females referred for therapeutic injection to the investigators spine interventional 

service with a clinical diagnosis of SIJ pain confirmed by history and at least 3 of 6 provocative physical 
examination maneuvers localizing pain to the SIJ. 

• 50% or greater reduction in pain by a diagnostic anesthetic block49 using no more than 1.5 cc 2% lidocaine 
performed under imaging guidance by a pain interventionalist (PM&R, Pain Anesthesia, or Neuroradiology 
Spine Intervention).  

• Baseline pain must be >/=4 by numeric rating scale (NRS)50, at least 6 weeks in chronicity, and must not be 
multi-factorial (related to radiculopathy or axial pain localizing elsewhere) by physical examination or 
confounding medical history (infection, inflammatory spondyloarthropathy, or osseous metastatic disease). 

Exclusion criteria:  
• SIJ steroid treatment within the prior 6 months. 
• Patients with a history of infection currently on antibiotic therapy 
• Usage of systemic immunosuppressants  
• Pregnancy 
Sample Size: Since the SIJ PRP trial paper by Singla et al did not report an estimate of the standard deviation 
of the visual analog scale results (which are equivalent to NRS but performed visually instead of verbally)50, a 
reasonable range of standard deviations between 2 and 3 were considered in the investigators sample size 
calculation. A study with 20 subjects per study arm will have 80% power to detect a difference of NRS ranging 
from 1.8 to 2.7 using a 2-sample t-test with a 2-sided 5% type 1 error:  
Standard Deviation NRS Delta 
2 1.8 
2.5 2.3 
3 2.7 

The investigators hypothesize detection of this range of deltas is achievable. To mitigate for potential drop-out 
or loss to follow-up (estimated at 20%), the investigators will enroll 25 subjects per arm. Between the University 
of Utah and Salt Lake City VA Medical Center, the investigators spine interventional group performed a total of 
54 sacroiliac joint SAI on 52 individuals in the past 12 months and 5 PRP injections on 4 individuals in the past 
6 months referred in combination from the Anesthesia Pain Service and PM&R at the VA (43 individuals) and 
Neurosurgery at the University of Utah (9 individuals). Additionally, Dr. McCormick from the PM&R service 
performs approximately 80 SIJ injections per year at the University of Utah and will be an additional referral 
partner in the investigators study equaling approximately 136 individuals/year available for recruitment in one 



year (272 individuals/2 years). From this referral base the investigators are confident in meeting the minimum 
goal of enrolling 25 subjects/year for a total of 50 subjects in the two-year study period. 
Acquired Clinical Data: age, sex, BMI, history of smoking and diabetes, and current pain medication 
requirements (specifically initial dosing requirements and time to refill) will be obtained through chart review. 
Procedural protocol: Patient randomization will be stratified by site and performed through the RedCap 
database system which will be available within the procedure room. Equal allocation to 1 of 2 exposure groups 
will be performed: PRP and SAI. At procedure start 20 mL of blood will be drawn from the patient (no matter 
which group they are randomized to in order to maintain consistency between procedure types). Following this, 
a clinical nurse will administer the PROs and functional assessments and then exit the room. The research 
coordinator will perform the randomization through RedCap, and the assigned injectate (PRP or SAI) will be 
drawn by the physician and injected into the patient (who is blinded to the injectate type). 

• PRP therapy: The SIJ will be localized under CT fluoroscopy. Local lidocaine anesthetic will be 
provided at the entry site. A 22-gauge Quinke needle will be advanced into the SIJ under CT 
fluoroscopic guidance. After autologous whole blood centrifugation with the Cascade Autologous 
Platelet System each sample will be evaluated with a platelet counter to assess integrity of the PRP 
injectate and specify leukocyte rich vs. poor preparation.  Autologous platelet-rich plasma (generally 3-5 
cc yield after centrifugation) will be injected into the SIJ after activation with calcium chloride.  

• SAI therapy: The SIJ will be localized under CT fluoroscopy. Local lidocaine anesthetic will be injected 
at the entry site. A 22-gauge Quinke needle will be advanced into the SIJ under CT fluoroscopic 
guidance. 40 mg depomedrol mixed with 2 mLof 0.25% bupivacaine will then be injected in the SIJ 
(total of 3 mL).  

Approximately 30 minutes following, the clinical nurse blinded to group allocation will re-enter the room and 
again perform patient assessments. The patient will then be given general post-injection instructions, be asked 
their preferred method of contact, and be discharged. The patient will remain blinded to the procedure arm 
throughout the study. A blinded research assistant will remotely contact the patient to obtain NRS and opiate 
measures at 3 and 7 days, and 2 months post-procedure. A blinded clinical nurse will perform in-person 
functional and disability assessments and obtain NRS and opiate measures at 1 and 3 months post-procedure. 
 
Primary Aim 
Outcomes and their measurements: The primary outcome of pain will be assessed using NRS which will be 
recorded pre and immediately post treatment in person, at 3 days, 1 week and at 1, 2, and 3 months post-
procedure.  
Analyses: The investigators will compare the two groups with respect to a mean difference in NRS from 
baseline to 3 months using a two-sample t-test as the investigators primary endpoint analysis. The 
investigators will provide 95% confidence intervals to indicate the uncertainty in these estimates. Additional 
analyses will evaluate the mean difference at 3 days, 1 week, 1 and 2-months post-treatment. A subanalysis 
will also be performed in subjects who had 80% relief by diagnostic block to determine the effect of the 
diagnostic cutoff. 
 
Secondary Aim 
Outcomes and their measures: The secondary outcomes of disability and quality of life will be analyzed using 
the Modified Oswestry Disability Questionnaire (MODQ)52, Short Form 12 (SF-12) Health Survey53 scores, and 
opiate usage (by Morphine Equivalent Dose) as reported by the patient and chart review.  
Functional outcomes will be analyzed by the following two tests which have been previously validated to 
assess physical status54: 
• The “get-up and go test”55: The time (in seconds) that it takes a patient to rise from a chair, walk three 

meters, turn around, walk back to the chair, and sit down is measured.  
• The “5 time sit to stand test”56: The time (in seconds) it takes the patient to rise from sitting to standing 5 

times is measured.  
Disability and functional assessments will be performed in-person pre-procedure, immediately post-procedure, 
as well as 1 and 3 months post procedure. Additionally, reported opiate usage will be assessed at the same 
time periods as NRS as in the primary aim. 
Analyses: The investigators will compare the two groups with respect to a mean difference in survey (SF-12, 
MODQ) scores from baseline to 3 months using a two-sample t-test as the investigators secondary endpoint 
analyses. This will also be done to assess the results of the physical functional tests, as well as reported opiate 
usage. The investigators will provide 95% confidence intervals to indicate the uncertainty in these estimates. A 



responder analysis57 will also be performed with at least a 2-point reduction in NRS at 3 months compared to 
baseline used as the endpoint, with a separate analysis performed on those who improved by 50%. Responder 
analyses will also be performed on MODQ and SF-12 results that meet the minimally important clinical 
change.58,59 Comparison of proportions will be performed with Fishers’ exact test.  
Tertiary/Exploratory Aim 
Design: This will be an exploratory study to investigate MR imaging biomarkers in SIJ pain and determine 
whether there are changes in cartilage or periarticular signal with PRP and SAI therapy between baseline and 
6 months. Additionally, differences in cartilage or periarticular signal between symptomatic and asymptomatic 
joint pain within the same individual will be investigated in both baseline and 6 months studies.  
Inclusion criteria:  Unilateral SIJ pain and all additional criteria from primary aim. This will allow comparison to 
baseline scan as well as comparison to an asymptomatic joint within the same patient. 
Exclusion criteria: MRI contraindications per ACR guidelines and all additional criteria from primary aim.60  
Sample Size: 5 subjects will be recruited from each exposure group (PRP and SAI) for imaging analysis (10 
patients total).  
Acquired Clinical Data: See primary and secondary aims. 
Advanced MR Imaging Parameters: MRI will be obtained pre-procedure as a baseline (at least one week after 
diagnostic block to ensure resolution of procedural changes), then again 6 months after SAI or PRP to 
measure T1 and T2 maps, as well as perfusion/diffusion properties.24,40 
The following sequences will be obtained with the following parameters: 
T2 mapping: TR = 500 ms, ETL = 9, TE = 15, 30, 45, 60, 75 msec; bandwidth = 500 Hz/pixel; spatial resolution 
1x1x3 mm^3; acquisition matrix = 256x84x32  
T1 rho: 3D FLASH: slice thickness 3 mm, FOV = 256 mm, resolution = 1x1x3 mm^3; averages = 2, imaging; 
matrix = 256x256x16, 25% slice oversampling; 12 shots per each spin-lock duration; TR/TE = 6/3 ms, group 
TR = 4000 ms; bandwidth/pixel = 560 Hz/pixel; spin-lock durations : 0, 10, 20, 30, 40, 50 ms; B1 field: 500 Hz 
(1.18 Gauss); acquisition time = 8:00 min 
IVIM: DWI in 3 planes (resolution = 1.8 x 1.8 x 3.3 mm) using the following b-values: 0, 10, 20, 30, 50, 80, 100, 
200, 400, and 800 s/mm2.47 A STIR sequence will also be performed to evaluate periarticular inflammation.61  
Post-Processing: Using a home developed processing software, which was developed using Python 3.x 
programming language, T2 and T1Rho maps are constructed by pixel-by-pixel fitting of the measured T2-
weighted images and T1Rho source images to a function "single-exponential + constant” with respect to the 
echo-times (TE) and spin-lock durations, respectively. Osirix will be used for IVIM post-processing and region 
of interest (ROI) analysis.  
Outcomes and their measurements: T1rho: cartilage relaxation time calculated in msec. T2 mapping: cartilage 
T2 intensity measured in regions of interest. IVIM: Perfusion parameters calculated by f (perfusion fraction), D* 
(pseudodiffusion), and fD*. Diffusion parameters calculated by D (tissue diffusion).  
Analyses: The investigators will compare the two groups with respect to a mean difference in T1rho relaxation 
time from baseline to 3 months using a two-sample t-test as the investigators tertiary endpoint analyses. This 
method of analysis will also be performed for T2 mapping intensity, as well as IVIM parameters as stated 
above. The investigators will provide 95% confidence intervals to indicate the uncertainty in these estimates. 
The investigators will compare the mean parameters of the symptomatic joint to the contralateral asymptomatic 
joint within the same subject using a paired t-test and provide 95% confidence intervals to indicate the 
uncertainty in these estimates. 
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Amendment 1: 
 
What changes are being made? List and number each change, grouping similar changes together.  
1. Administrative changes: 
a. Fixing previous errors and omissions b. Updating a questionnaire 
2. Changes to study design:  
a. The investigators are removing the the requirements of "at least 3 of 6 provocative physical examination 
maneuvers" from the inclusion criteria, and the investigators are adding that performing the maneuvers and 
collecting the results will be a data point at either the test or study injection visit.  
3. Changes to study procedures:  
a. The investigators are adding a two week crossover to the study, for patients who do not respond to the arm 
they initially randomized into. With this, at two weeks the patients will "crossover" and be given the treatment 
for the other arm, still blinded, and all data collection/follow-ups will restart.  
b. The investigators are adding the option of tele-health follow-up to the 1 and 3 month in-person visits.  
 
Describe the reason for each of the changes described above. List and number the reasons according 
to the list above.  
1. Administrative changes are needed to:  
a. Fix previous errors and omissions - mainly in the procedure section, mainly needed to clarify some points 
and omit clinical procedure language that is not relevant  



b. Update a questionnaire - SF-12 form was updated to remove irrelevant clinical sections, and add in a 
scoring rubric and study details. Survey material and language did not change.  
2. Changes to study design:  
a. The investigators are removing the the requirements of "at least 3 (out of 6) positive maneuvers" from the 
inclusion criteria, because in current clinical practice the use of the six maneuvers in diagnosing sacroiliac pain 
is controversial as to its accuracy, with many physicians choosing to not use them at all. The investigators do 
not want to exclude patients who would otherwise be eligible for the study, based on an outdated technique. 
However, the investigators are still interested in performing the maneuvers at the test or study injection visit, 
and collecting that data point, for potential future analysis.  
3. Changes to study procedures:  
a. The investigators are adding a two week crossover to the study, for patients who do not respond to the arm 
they initially randomized into and who otherwise could not remain in the study for the required 3 month duration 
because they need further pain treatment. These patients may still be interested in remaining in the study, but 
feel unable to continue without further intervention for their pain. This type of crossover is typical in pain 
studies, and the investigators will adjust the investigators statistical methods accordingly.  
b. The investigators are adding the tele-health option to the 1 and 3 month in-person visits in order to maximize 
patient safety under current COVID-19 suggested social distancing guidelines. The investigators believe this 
can be done remotely - the two physical examinations can be observed visually and timed by the study team 
member, and the study team member can read the follow-up surveys aloud to the subject and record their 
responses.  
 
How does each change described above affect participants? List and number the effects according to 
the above list.  
1. Administrative changes will have no effect on participants.  
2. Changes to study design will have no effect on participants.  
3. Changes to study procedure: both changes will have no effect on future participants  
a: Will affect the one currently enrolled patient - who was already crossed over into the other arm. A deviation 
report has been filed in conjunction with this amendment.  
b: will affect the one currently enrolled patient – the investigators will follow-up with the patient remotely for the 
patient’s 1 and 3 month visit.  
 
Will the modification(s), in the opinion of the local PI, increase or decrease the risk to participants? 
Neither  
 
 
Amendment 2: 
 
What changes are being made? List and number each change, grouping similar changes together.  
1. Administrative changes: fixing previous errors and omissions 2. Changes to study design and procedures:  
a. The investigator would like to add another inclusion criteria for patients with severe pain (greater or equal to 
8 on the NRS scale), where the effect of lidocaine at the test injection may be more limited, so if they 
experience a clinically meaningful reduction in NRS (at least 2 points) but not necessarily a 50% drop in pain 
from the NRS scale, they will also qualify for the study  
b. The investigators are also amending the SF-12 to include a question regarding the subject's experience with 
COVID.  
 
Describe the reason for each of the changes described above. List and number the reasons according 
to the list above.  
1. Administrative changes: fixing previous errors and omissions. Primarily, the investigators are explicating the 
language in the protocol as to who will perform specific duties and follow-up's for better clarity. The 
investigators are also adding language to the consent forms that was previously omitted, indicating that the 2 
in-person follow-ups may be conducted virtually as well.  
2. Changes to study design and procedures:  
a. The investigators have encountered subjects who due to the severity of their pain (NRS equal to or greater 
than 8), the test injection of lidocaine may not reduce their pain severity enough to qualify them for the study as 
under the original inclusion/exclusion criteria. However, the point of the original test injection criteria ("50% or 



greater reduction in pain by diagnostic anesthetic block...") is to verify that the pain is indeed originating from 
the SI joint, and not from another location.  
In situations such as the one described above, in cases of severe pain with little NRS reduction after the test 
block, the pain interventionalist performing the test can verify the pain originates in the SI joint through a 
combination of factors such as referral and clinical diagnosis of SIJ pain from a back pain specialist (PM&R, 
Pain Anesthesia, Neurosurgery, Orthopedic Surgery, and Spine Interventional Radiology), patient's medical 
history, diagnostic maneuvers for localization of pain to the SIJ, as well as clinical judgment.  
b. The investigators are also amending the SF-12 to include a question regarding experience with COVID, as 
some questions are now affected by the COVID-19 pandemic and will help us with analyzing their answer data 
later.  
 
How does each change described above affect participants? List and number the effects according to 
the above list.  
1. Administrative changes: will have no effect on participants 2. Changes to study design and procedures:  
a. Addition of inclusion criteria will have no effect on participants. 
b. The addition of an extra question on the SF-12 form will have no effect on participants.  
 
Will the modification(s), in the opinion of the local PI, increase or decrease the risk to participants? 
Neither  
 
 
 
Amendment 3: 
 
 
What changes are being made? List and number each change, grouping similar changes together.  
1.Administrative Changes: this includes adding a new investigator and correcting previous typos, grammatical 
errors, and other mistakes/omissions.  
2. Changes to study design:  
a. The investigators are removing the inclusion criteria of ["In patients with severe pain (>/=8 by NRS) where 
the effect of lidocaine may be more limited, a clinically meaningful reduction in NRS (at least 2 points) will also 
qualify for the study"] that was previously added via amendment to the study.  
b. The investigators are changing the enrollment goal back to 50.  
3. Changes to study procedures:  
a. The investigators are removing the two week cross-over arm that was previously added via amendment to 
the study.  
b. The investigators are removing the changes made to the statistical analysis portion that were made following 
the additions of the two week cross-over arm and the extra pain inclusion criteria.  
4. Changes to consent documents - the changes to the consent forms will reflect the above changes listed.  
 
Describe the reason for each of the changes described above. List and number the reasons according 
to the list above.  
1.Administrative Changes – the investigators are adding a study coordinator to the team, and correcting 
previous typos, grammatical errors, and other mistakes/omissions.  
2. Changes to study design: 
a. The study team has decided that the addition of the extra pain inclusion criteria was unnecessary.  
b. The enrollment goal was changed to 60 following the addition of the two week cross-over arm, to account for 
the statistical analysis changes that were also made. The cross-over arm is being removed, so the enrollment 
goal is being changed back to the original goal of 50.  
3. Changes to study procedures:  
a. The study team has decided that the addition of the cross-over arm was unnecessary and will only delay the 
trial. Subjects who choose to end the trial and receive a different treatment for their SI pain will be marked as 
treatment failures.  
b. Changes were made to the statistical analysis procedures to account for the additions of the two week 
cross-over arm and additional pain inclusion criteria to the study. Since the investigators are removing both 
those previous changes, the investihgators are thus removing the corresponding statistical analysis changes.  



4. Changes to consent documents: the changes to the consent documents will reflect the above changes.  
 
How does each change described above affect participants? List and number the effects according to 
the above list.  
1. Administrative Changes will have no effect on participants. 2. Changes to study design:  
a. The removal of the severe pain criteria will not affect currently enrolled participants. One participant did 
qualify for the trial under the severe pain criteria, but was deemed as a treatment failure and already 
discontinued from the trial.  
b. Changing the enrollment goal will not affect currently enrolled participants. 3. Changes to study procedure:  
a. The removal of the cross-over arm will not affect currently enrolled participants. Only one participant has 
crossed over, but was lost to follow-up. All currently enrolled participants who have not yet completed the trial 
have all passed the two week point and cannot cross-over anymore, so the investigators will not inform them.  
b. Changing the statistical analysis procedures will not affect the currently enrolled participants. 4. Changes to 
consent forms will not affect currently enrolled participants.  
 
Will the modification(s), in the opinion of the local PI, increase or decrease the risk to participants? 
Neither  
 


