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Background  
Sacroiliac joint (SIJ) dysfunction is a common cause of non-specific low back pain (LBP), 
affecting up to 30% of the patient population. While various conservative and invasive 
treatments are available, many pose risks or are poorly tolerated. Blood Flow Restriction 
(BFR) training promotes strength gains with low-load resistance, offering a potential 
alternative to promote SIJ stabilization and strengthen surrounding musculature in 
patients who cannot tolerate traditional high-load exercises due to pain. 

Purpose  
To describe the preliminary clinical outcomes specifically regarding pain, function, and 
disability in a small series of subjects with SIJ dysfunction following a single session of 
BFR training. 

Study Design   
Case series. 

Methods  
Four subjects with clinically confirmed SIJ dysfunction using the Cluster of Laslett 
underwent a single BFR training session using the Delfi Personal Tourniquet System, 
performing low-load bodyweight squats under 80% arterial occlusion for 4 sets of 30, 15, 
15, 15, as outlined by Owens Recovery Sciences. Outcomes were measured using the 
Numerical Pain Rating Scale (NPRS), Patient-Specific Functional Scale (PSFS), and 
Disablement in the Physically Active Scale Short Form-8 (DPA SF-8), recorded before 
treatment, immediately after, and at one-week follow-up. 

Results  
All subjects experienced complete pain relief (NPRS = 0) immediately post-treatment and 
at follow-up. PSFS scores increased by an average of 7.63 points. DPA SF-8 scores 
improved from a mean of 25.75 to 0, reflecting significant gains in function and quality of 
life. 

Conclusion  
A single BFR session produced immediate and short-term improvements in pain, 
function, and disability in four subjects with SIJ dysfunction. 
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Level of Evidence    
4 

INTRODUCTION 

Low back pain (LBP), a prevalent issue in athletic and phys
ically active populations, is estimated to affect 10-30% of 
the adult population and is the fifth most frequently re
ported issue to clinicians by patients.1‑4 Low back pain 
is often categorized as specific or non-specific.5 Specific 
LBP is characterized by pain and symptoms caused by non-
spinal or spinal origin, while non-specific LBP is frequently 
classified as back pain with or without leg pain and without 
a specific underlying cause.5 However, differentiating be
tween specific and non-specific LBP presents a distinct 
clinical challenge in sports physical therapy, particularly 
when referred pain from the sacroiliac joint (SIJ) compro
mises kinetic chain force transfer and athletic participa
tion.5,6 Referred pain from the SIJ can cause radicular pain 
symptoms in various body parts, such as the buttocks, ante
rior thigh, groin, posterior thigh, and lower back, account
ing for 15% to 30% of non-specific LBP cases, and creates a 
primary obstacle to high-load stabilization training in ath
letes.3,4,6 

Medical professionals commonly treat patients experi
encing non-specific LBP originating from the SIJ with mus
cle relaxers, non-steroidal anti-inflammatory drugs 
(NSAIDs), high-velocity, low-amplitude manipulations 
(HVLA), or surgery.1,3,4,7,8 Physicians frequently use mini
mally invasive intra-articular (IA) corticosteroid injections 
to alleviate SIJ pain by reducing joint inflammation.3,4 

However, these injections can pose risks such as increased 
susceptibility to osteoporosis, fragility fractures, and weak
ened immune function, which may be problematic for nat
urally immunocompromised patients.3,4 HVLAs, while un
common, could have adverse effects, such as localized 
tenderness, weakness, soreness, and rigidity, which could 
be contraindicated in those with hypermobility.9 While sur
gical interventions have shown promise in treating SIJ dys
function, it is important to note that not all patients experi
ence significant improvement following these procedures.4 

Additionally, some patients may be hesitant to undergo in
vasive surgery that requires fixation of the pelvis. 

Physical therapy that targets the surrounding muscles 
to improve stability in the SIJ can help reduce pain caused 
by hypermobility.4,7 Clinicians use pelvic stabilization ex
ercises, primarily engaging the gluteus maximus and pelvic 
floor muscles, to reduce SIJ motion, thereby decreasing 
pain and disability.1,2,10 The Sabrina et al. meta-analysis 
explored physical therapy interventions to treat SIJ dys
function, either as a standalone treatment or an adjunct to 
other methods.10 Their results indicated that physical ther
apy approaches were more effective, either independently 
or in conjunction with electrotherapy, mobilization treat
ments, and pelvic floor exercises, including transcutaneous 
electrical nerve stimulation, than treatments that did not 
include physical therapy.10 

Blood Flow Restriction (BFR), also known as occlusion 
or hypoxic training, has become increasingly popular over 

the last 15 years for its ability to enhance strength gains 
in both healthy and injured individuals.11 Healthcare pro
fessionals commonly use this technique to counteract mus
cle weakness and atrophy after surgery and during rehabil
itation following injury.11‑13 Jessee et al. and Rohde et al. 
found that low-load BFR can produce results similar to, or 
even better than, those of high-load resistance training for 
muscle adaptations including strength, hypertrophy, and 
power.12,13 

Athletes suffering from SIJ hypermobility often expe
rience severe local and referred pain that prevents them 
from tolerating the high-load stabilization exercises typi
cally required for return-to-play.1,2 Low-load BFR provides 
a potential unique clinical bridge, enabling athletes to en
gage the pelvic and gluteal musculature necessary for joint 
stabilization without aggravating hypermobile joint struc
tures. In sports physical therapy, tracking patient-reported 
outcomes such as pain intensity, functional capacity, and 
perceived disability serves as an essential benchmark for 
evaluating an athlete’s readiness to advance through reha
bilitation and return to competition. Therefore, the pur
pose of this case series was to describe the preliminary 
clinical outcomes specifically regarding pain, function, and 
disability in a small series of subjects with SIJ dysfunction 
following a single session of BFR training. 

METHODS 

STUDY PARTICIPANTS 

All subjects provided informed consent and voluntarily par
ticipated in this case series, which was approved by a uni
versity IRB. All subjects also consented to the findings be
ing submitted for publication. A convenience sample of four 
consecutive subjects who presented with non-specific LBP 
and were diagnosed with SIJ dysfunction participated in the 
case series. This case series took place in an outpatient ath
letic training clinic to replicate a typical patient-clinician 
interaction. 

Patient inclusion required a presentation of SIJ dysfunc
tion with pain in the buttock or lower back, with or without 
any leg symptomology; patient assessment for inclusion 
was performed with a thorough orthopedic examination 
and positive special test (i.e., Cluster of Laslett) findings.14,

15 Further, subjects had to be over the age of 18 and had to 
self-report that pharmaceutical intervention (e.g., NSAIDs) 
for pain was not occurring. Exclusion criteria included 
pregnancy, recent lower extremity surgery, other current 
pain treatments (e.g., nerve blocks), radiculopathy symp
toms, the use of blood thinners, or the presence of other 
medical conditions (i.e., hypertension, deep vein thrombo
sis (DVT), cancer, osteoporosis, or a true leg length discrep
ancy) in the health history or physical exam. 
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GENERAL EXAM 

Clinicians conducted a general orthopedic exam to assess 
the presence of SIJ dysfunction in response to the LBP com
plaint. Clinicians performed the exam based on the pa
tient’s provided medical history and objective findings, in
cluding inspection, palpation, active and passive range of 
motion testing, manual muscle testing, and special tests to 
confirm or exclude various pathologies. Potential patholo
gies include, but are not limited to, SIJ dysfunction, facet 
syndrome, piriformis syndrome, inflammatory 
arthropathies, ankylosing spondylitis, and lumbar disc 
pathologies. 

SIJ DYSFUNCTION DIAGNOSIS 

The investigating clinicians classified SIJ dysfunction using 
the Cluster of Laslett, a previously studied battery of pain-
provocation tests.14 Clinicians can achieve a more accurate 
diagnosis of SIJ pathology by using the pain provocation 
test battery than by using a single test, with high sensitivity 
(88%) and specificity (78%) for the battery.14 The Cluster of 
Laslett includes four pain provocation tests: the Distraction 
test, the Thigh Thrust test, the Compression test, and the 
Sacral Thrust test. Positive cluster findings and SIJ dysfunc
tion classification required at least two individual tests of 
the battery to be positive.14 Just as the Cluster of Laslett 
was used in the diagnosis at initial evaluation, the cluster 
was also used as a discharge criterion at the discharge eval
uation to assess for any ongoing SIJ involvement. 

BLOOD FLOW RESTRICTION PROTOCOLS 

Participants engaged in the conventional BFR protocol uti
lizing the Delfi Personal Tourniquet System (PTS) (Vancou
ver, BC). The clinicians supervising the interventions were 
certified in BFR protocols developed by Owens Recovery 
Science, and all obtained their Delfi PTS certification from 
Owens Recovery Science at the same time. Clinicians in
tended that subjects receive BFR treatment weekly, with 
reassessment occurring every seven days. In cases where 
pain resolution was achieved, subjects were promptly dis
charged. 

Clinicians placed a four-inch-wide tourniquet on the up
per thigh of the affected leg, which was chosen based upon 
on the side where the SIJ pain was experienced. The re
quired pressure for achieving 80% arterial occlusion was 
calibrated using the Delfi PTS (Personal Tourniquet System) 
in accordance with the recommendations from its develop
ers. This system enables clinicians to consistently apply the 
same level of pressure to the extremity throughout the var
ious ranges of motion during exercise. Pressure settings for 
attaining the 80% occlusion were established prior to the 
treatment session. 

Strength exercises were performed using bodyweight 
squats to a minimum depth of 90 degrees with their arms 
in front of their body throughout the exercise in a series of 
sets: Set 1 consisted of 30 repetitions followed by a 30-sec
ond rest; Set 2 included 15 repetitions with another 30-sec
ond rest; Set 3 also involved 15 repetitions and a 30-second 

rest; and Set 4 concluded the session with 15 repetitions. 
Bodyweight squats were chosen for these exercises due to 
their complexity, as they engage multiple muscle groups 
in the lower extremities. Furthermore, these muscles orig
inate in the pelvis and contribute to both movement and 
stabilization of the pelvis. 

Clinicians intended to treat subjects until symptoms re
solved or another treatment modality was indicated. Al
though the subjects received only a single BFR treatment, 
they remained under the continuous care of these case se
ries clinicians. 

PATIENT-REPORTED OUTCOME MEASURES 

Patient-Reported Outcome Measures (PROMs) were as
sessed at baseline and post-treatment at the end of each 
BFR session and at one-week follow-up. The outcome mea
sures collected before and after each session consisted of 
the numerical pain rating scale (NPRS), patient-specific 
functional scale (PSFS), and the Disablement in the Physi
cally Active Scale Short Form 8 (DPA SF-8). 

The NPRS is a validated tool used to measure a patient’s 
perceived pain intensity on a scale from 0 to 10, where 0 
indicates no pain and 10 represents the worst pain imag
inable for the patient.15‑18 According to research by Childs 
et al., the minimal clinically important difference (MCID) 
for patients with non-specific low back pain ranges from 1.7 
to 2.2 points on the NPRS.19 Additionally, the minimal de
tectable change (MDC), which a patient can distinguish, is 
two points.19 Both the MCID and MDC serve as important 
metrics for analyzing subjective outcome measures. Clini
cians rely on these metrics to determine whether observed 
changes in pain levels are statistically significant rather 
than due to measurement error or individual patient vari
ability. For this case series, clinicians focused on a mini
mum 2-point change: the MCID and MDC. Subjects were 
asked to report their pain levels before treatment, after 
treatment, and at a one-week follow-up. 

The PSFS is a patient-driven scale measuring a patient’s 
perceived physical function and activity level.20,21 Subjects 
selected two specific tasks, including but not limited to 
running, walking, jumping, or picking up something from 
the ground, and then rated their perceived function per
forming the task from 0-10: Zero indicated that the task 
could not be performed, while ten was equated with per
forming the task at a preinjury level.20,21 The MCID for 
the PSFS has been reported to be between two and three 
points.20 The MDC has multiple values based on the pa
tient’s age and the specific condition. For example, Strat
ford reported an MDC for chronic pain of two points, while 
Maughan and Lewis reported an MDC of 1.4 points for low 
back pain.22,23 For this case series, an MCID and MDC of 
two points were used based on the previous findings.20‑23 

The PSFS was administered verbally before and at a one-
week follow-up. 

The assessment of disablement is increasingly recog
nized as a vital dimension of health care.24 Given that 
disablement comprises both physical and mental health 
components, clinicians have emphasized the necessity of 
incorporating a PROM that utilizes a multi-dimensional 
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model, especially for chronic pathologies such as LBP.24 

The Disablement in the Physically Active Short Form-8 
(DPA SF-8) has been developed in accordance with a multi-
dimensional framework specifically for physically active in
dividuals who suffer from musculoskeletal injuries.24 This 
instrument consists of a 16-item scale that evaluates im
pairment, functional limitations, disability, and quality of 
life.24‑26 The MCID has been evaluated to be two points for 
persistent injuries, while the MDC was shown to be 5.83 
points.24 For this case series, the MCID and MDC were val
ued at two and six points, respectively, as the patient can 
only report whole numbers. The DPA SF-8 was used at the 
initial examination and one-week follow-up. 

CASE DESCRIPTIONS 

Subject one was a 52-year-old male tennis player actively 
competing in USA-ranked tennis tournaments. He pre
sented with an acute episode of LBP and sought treatment 
on the same day. His symptoms were characterized by sharp 
pain localized over the left SIJ despite a lack of prior similar 
symptoms. The patient reported an inability to identify a 
specific mechanism of injury (MOI). Positive findings from 
special tests included the long sit, compression, and thigh 
thrust tests (Table 1). For the PSFS assessment, the patient 
selected two meaningful tasks: touching his toes and don
ning socks. A BFR cuff was affixed to his left limb based on 
the symptomatology observed. 

Subject two was a 17-year-old male goalkeeper for a Ma
jor League Soccer (MLS) team. He felt a sharp pain in the 
left Posterior Superior Iliac Spine (PSIS) area after kicking 
the ball with his left leg during practice. He sought treat
ment at the clinic the same day. Previously, he had been 
treated by a chiropractor for an unrelated injury to the left 
PSIS and had received care at the clinic for right hip flexor 
pain. The patient tested positive for thigh thrust, compres
sion, distraction, sacral thrust, and long sit tests (Table 
1). However, during a follow-up, he tested negative for all 
the special tests (Table 1). The important activities he se
lected for the PSFS were running and moving from sitting 
to standing. Given the patient’s current symptoms, a cuff 
was applied to the left limb. 

Subject three was an 18-year-old male MLS soccer ath
lete who had an acute onset during practice several weeks 
before his involvement in the case series. His MOI was kick
ing a ball with his left leg, and he felt a sharp pain over his 
left PSIS. The patient has a previous history of hip flexor 
pain in his right limb and previous right ankle injuries. The 
positive special tests included the long sit, compression, 
distraction, and sacral thrust tests (Table 1). Post-treat
ment, the subject tested negative for all the previously pos
itive special tests (Table 1). The patient’s two meaningful 
tasks for the PSFS were jogging and transitioning from sit
ting to standing. Based on his current symptoms, the cuff 
was placed on the patient’s left limb. 

Subject four was a 64-year-old female recreational ath
lete participating in walking, strength training, and condi
tioning. She had an acute onset while carrying heavy boxes 
out of her garage into her truck. She felt a sharp pain in her 

right PSIS region and reported to the clinic the next day. 
She had a previous history of hip flexor pain as well as pre
vious episodes of pain over both her left and right PSIS. The 
positive special tests included the long sit test, the thigh 
thrust test, the compression test, and Sacral thrust tests 
(Table 1). Post-treatment, the subject tested negative for 
all the previously positive special tests (Table 1). The PSFS 
score was averaged between two meaningful tasks: sitting 
in a chair and walking up the stairs. For the treatment of 
this episode, the cuff was placed on her right limb, given 
her symptomology. 

RESULTS 

CLINICAL PRESENTATION AND SPECIAL TESTS 

All four subjects completed the single BFR session early in 
the course of their treatment, on the same day as the initial 
examination, and then were seen for the one-week follow-
up. Subsequently, they were discharged from the therapy 
due to symptom resolution and did not require any ad
ditional interventions. At the initial examination, all sub
jects presented with at least two positive pain-provocation 
tests from the Cluster of Laslett, confirming the diagno
sis of SIJ dysfunction. Following the BFR intervention, all 
subjects tested negative for all previously positive special 
tests. These negative findings were maintained at the one-
week discharge follow-up, indicating a complete resolution 
of mechanically provoked SIJ signs. 

PAIN OUTCOMES (NPRS) 

Subjects experienced rapid and clinically significant pain 
relief following the intervention. At baseline, before the 
BFR intervention, the mean current pain score on the NPRS 
was 4.5 ± 2.55, and the mean worst pain score was 7.5 ± 
1.10 (Figure 1). Immediately post-treatment, all subjects 
reported a current NPRS score of 0, reflecting complete 
pain resolution. This pain-free state (NPRS = 0) was main
tained by all four subjects at the one-week follow-up. For 
all subjects, this reduction met or exceeded the established 
MCID and MDC threshold of 2 points, signifying a clinically 
meaningful change (Figure 1). 

FUNCTIONAL OUTCOMES (PSFS) 

Perceived physical function, as measured by the PSFS, 
demonstrated substantial improvement following interven
tion (Figure 2). For each patient, scores from their two self-
selected functional tasks were averaged to generate a single 
composite PSFS score (0–10 scale) at initial examination 
and at the one-week follow-up. Individually, three of the 
four patients (Patients 2, 3, and 4) achieved a maximum 
composite score of 10.0, indicating a full perceived return 
to pre-injury function across both selected tasks, while Pa
tient 1 improved from 2.0 to 8.5. All four patients exceeded 
the established MCID and MDC thresholds of 2.0 points for 
the PSFS. 
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Table 1. Special Tests Findings    

Patient One Patient Two Patient Three Patient Four 

Long Sit test + + + + 

Follow-up Long Sit test. - - - - 

Thigh Thrust test + + - + 

Follow-up Thigh Thrust test - - - - 

Compression Test + + + + 

Follow-up Compression Test - - - - 

Distraction test - + + - 

Follow-up Distraction Test - - - - 

Sacral Thrust test - + + + 

Follow-up Sacral Thrust test - - - - 

+ Indicates a positive finding 
- Indicates a negative finding 

Figure 1. Numerical Pain Rating Scale Data      

Figure 2. Patient-Specific Functional Scale Data     

DISABLEMENT AND QUALITY OF LIFE (DPA SF-8) 

The DPA SF-8 was utilized to assess the subjects’ quality 
of life and pain-related disablement. At baseline, the sub
jects reported a high degree of disablement, with an aver
age score of 25.75 ± 4.72 out of 32 points (Figure 3). Follow
ing the one-week post-treatment period, all four subjects 

Figure 3. Disablement in the Physically Active Scale       
Short Form-8 Data    

reported a DPA SF-8 score of 0. This uniform drop to zero 
indicates a remarkable enhancement in quality of life and 
a complete resolution of perceived disablement. Further
more, the average reduction of nearly 26 points (Figure 3) 
far exceeded both the MCID of 2 points and the MDC of 6 
points established for this scale. 

DISCUSSION 

All participants in this case series achieved complete pain 
resolution following the single treatment and sustained 
this resolution at a one-week follow-up, demonstrating 
both that the intervention provided not only immediate re
lief but also prolonged benefits over the subsequent seven 
days. Each participant attained a functional score of nine 
or higher, reflecting high levels of functional capacity. Ad
ditionally, all subjects reported an enhancement in quality 
of life and a reduction in disablement after seven days, with 
all reaching a score of zero. The PSFS and DPA SF-8 were 
used to assess function and disablement, administered at 
baseline and at one-week follow-up. This approach allowed 

Effects of Blood Flow Restriction Training on Pain Perception in Athletes with Sacroiliac Joint Dysfunction:…

International Journal of Sports Physical Therapy



subjects sufficient time for self-assessment while enabling 
the evaluation of treatment sustainability. 

Numerous therapeutic modalities have been proposed to 
manage SIJ pain from a physiotherapeutic perspective, in
cluding targeted resistance training for the gluteal muscles, 
core musculature, hip flexors, and transverse abdominis.4,

27 SIJ pain is primarily linked to hypermobility and axial 
loads applied to the joint, exacerbated by deficiencies in 
stabilizing musculature, particularly the gluteus maximus 
and pelvic floor muscles.2,28,29 By enhancing the strength 
and endurance of these muscular groups, clinicians can im
prove the joint’s capacity to resist pathological axial load
ing.2 The anatomical architecture of the SIJ is also critical 
in alleviating pain and counteracting shearing forces.2 The 
optimal functioning of compressive forces within the liga
ments and muscular structures of the joint facilitates sta
bility/friction, thereby providing substantial stability. Con
versely, the inability of muscular structures to produce 
adequate compressive forces can lead to excessive joint mo
bility, rendering the joint susceptible to hypermobility, 
which may increase strain on the ligamentous structures 
and the surrounding joint capsule.2 

In this case series, all subjects attained a post-treatment 
NPRS score of 0/10 immediately following the treatment 
session. This is clinically significant as it indicates a com
plete resolution of pain. However, since clinicians only 
monitored the effects of the intervention on pain over a pe
riod of seven days, they cannot definitively ascertain that 
this pain relief was not temporary in nature. Moreover, the 
heterogeneity among subjects regarding age, activity levels, 
pain intensity, functional status, and quality of life metrics 
enhances the importance of this outcome. The PSFS scores 
reached full perceived function for three participants, while 
one individual approached but did not fully attain this 
level. Although the specific patient-selected tasks differed 
among subjects, all involved pelvic rotation alongside acti
vation of the gluteal muscles and core stabilizers. Despite 
subject one not realizing full perceived function, each par
ticipant achieved a PSFS value indicative of eligibility for 
discharge from the case series. The DPA SF-8 scores av
eraged 25.75 points at baseline; however, at the one-week 
follow-up, all subjects recorded a score of 0/32, thereby 
meeting the discharge criteria and illustrating substantial 
clinical improvement. 

The estimated recovery duration for newly diagnosed 
acute cases of low back pain ranges from approximately 
six weeks to twelve months.5 This prolonged recovery pe
riod may be attributed to the degree of disability experi
enced by individuals suffering from non-specific LBP. Ele
vated levels of disablement resulting from the injury can 
restrict the patient’s capacity to engage in specific reha
bilitative exercises, thus extending the recovery timeline.13 

The rapid clinical improvements observed in these four pa
tients suggest that low-load BFR training served as a tol
erable and effective rehabilitation modality for this specific 
cohort. Based on established BFR literature, these improve
ments could theoretically be driven by enhanced muscle 
recruitment and early hypertrophic signaling in the adja
cent musculature, though these specific adaptations were 

not directly measured in these four subjects.13 A number of 
studies have investigated the potential strength gains asso
ciated with BFR training, demonstrating that low-load BFR 
at 20-30% of one-repetition maximum (1RM) can yield sig
nificant enhancements in strength.11,13,30 Conversely, aer
obic training conducted without the application of BFR un
der standard conditions typically does not produce notable 
hypertrophy or strength improvements.13 

The widely accepted theory behind BFR training is that 
hypertrophy and strength gains result from muscular stress 
caused by reduced oxygen and metabolite accumulation.11 

This leads to muscular adaptations such as increased mus
cle fiber recruitment, fatigue, and anabolic signaling.11,13,

30 Typically, achieving similar results would require multi
ple sets at 70% of 1RM; however, with BFR, performing to 
failure at 20-30% of 1RM, known as low-load BFR, can yield 
the same benefits.11,13,30 These findings can be valuable for 
clinicians working with injured subjects, as they promote 
hypertrophy with low volume and load. An additional find
ing in the literature is a theory with mixed evidence regard
ing the effect of proximal musculature on the cuff used in 
BFR.30‑35 

In a randomized controlled trial, Bowman et al. demon
strated a systemic and crossover effect when evaluating 
strength gains in the contralateral leg and proximal mus
culature (chest, trunk, and gluteal muscles). In their study, 
the limb subjected to BFR showed an increase in thigh and 
leg girth, total work for knee flexion, hip abduction, exten
sion, and plantar flexion strength compared to the control 
group.30 Conversely, the limb not subjected to BFR also ex
hibited increased thigh girth, quadriceps peak torque, and 
single-leg heel raises.30 These results suggest that BFR has 
a systemic effect on the body, with the ability to impact 
the proximal musculature (in this case the gluteal muscles), 
which offers a potential physiological rationale for the 
rapid pain relief and functional improvements observed in 
these four subjects. 

While structural adaptations may explain long-term im
provements, the rapid pain relief observed in this case se
ries may be linked to exercise-induced hypoalgesia (EIH), a 
phenomenon where pain sensitivity is acutely reduced fol
lowing exercise.36,37 EIH is commonly hypothesized to be 
mediated by the release of endogenous opioids following 
the activation of group III and IV primary afferent muscle 
fibers.37,38 A systematic review by Karanasios et al. demon
strated that low-intensity BFR at 80% arterial occlusion 
pressure (AOP) significantly increases pain pressure thresh
olds compared to high-intensity exercise, BFR at 40% AOP, 
or low-intensity exercise alone.38 These findings align with 
a recent randomized controlled trial by Proppe et al., which 
observed that low-load BFR at 80% AOP produced a re
peatable, systemic EIH response that lasted up to 60 min
utes post-exercise.36 Although Karanasios et al. and Proppe 
et al. evaluated these thresholds in healthy populations, 
their recommendation to utilize BFR as a pain management 
strategy provides a strong physiological rationale for these 
findings.36,38 The profound, acute EIH response likely pre
sents a potential rationale for the immediate, complete res
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olution of pain (NPRS = 0) and the improved functional ca
pacity these four subjects experienced. 

LIMITATIONS 

Given the clinical setting, this case series is limited to a 
small, heterogeneous athletic cohort presenting with SIJ 
dysfunction, which restricts the generalizability of these 
findings to broader or non-active populations. Further
more, as an uncontrolled case series lacking a control or 
comparison group, a cause-and-effect relationship between 
low-load BFR training and rapid symptom resolution can
not be established. Without controls, observed improve
ments may be influenced by the natural history of acute SIJ 
pain, which can improve spontaneously over time, as well 
as regression to the mean, given that patients typically seek 
clinical intervention when symptom severity is at its peak. 

Additionally, because neither the treating clinicians nor 
the subjects were blinded to the intervention, the exclusive 
reliance on self-reported outcome measures introduces 
susceptibility to placebo effects and clinician expectation 
bias, both of which could artificially elevate patient-re
ported outcomes. While PROMs provide critical insight into 
patient perception and functional readiness, the absence 
of objective biomechanical, force-plate, strength, or neu
romuscular performance metrics limits the ability to quan
tify physical adaptations, in contrast to traditional BFR lit
erature that primarily evaluates objective muscle strength 
gains. Finally, although the clinical protocol was designed 
for weekly treatments until complete recovery, all partic
ipants achieved full symptom resolution after their initial 
session; consequently, the effects of repeated BFR treat
ments over extended periods could not be evaluated. Future 

research should use randomized controlled trials incorpo
rating a sham-BFR and a standard exercise control group, 
incorporate objective physical and neuromuscular assess
ments, and follow for longer-term follow-up periods to iso
late the specific therapeutic efficacy of BFR in active popu
lations with SIJ dysfunction. 

CONCLUSION 

The results of this case series indicate that a single session 
of low-load BFR training produced immediate, complete 
pain resolution and substantial short-term improvements 
in perceived function and disability in four athletically ac
tive subjects with SIJ dysfunction. Future studies should 
explore the potential benefits of BFR for individuals with 
SIJ dysfunction to determine how BFR influences muscular 
adaptations in the proximal musculature, and additional 
patient reported outcome measures. While these findings 
only represent individual responses in four subjects, they 
highlight BFR as a potential adjunct to current treatments 
for SIJ dysfunction. By enabling low-load exercise without 
provoking symptoms, BFR may serve as a tolerable early-
stage bridge in rehabilitation, particularly for individuals 
who are too restricted by pain to tolerate traditional, 
higher-load protocols. 

© The Author(s) 

Submitted: June 16, 2026 CDT. Revised: August 06, 2026 CDT.

Accepted: September 15, 2026 CDT. Published: November 01, 
2026 CDT. 

This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 Interna

tional License (CCBY-NC-4.0). View this license's legal deed at https://creativecommons.org/licenses/by-nc/4.0 and legal code 

at https://creativecommons.org/licenses/by-nc/4.0/legalcode for more information. 

Effects of Blood Flow Restriction Training on Pain Perception in Athletes with Sacroiliac Joint Dysfunction:…

International Journal of Sports Physical Therapy

https://creativecommons.org/licenses/by-nc/4.0
https://creativecommons.org/licenses/by-nc/4.0/legalcode


REFERENCES 

1. Urits I, Burshtein A, Sharma M, et al. Low back 
pain, a comprehensive review: pathophysiology, 
diagnosis, and treatment. Curr Pain Headache Rep. 
2019;23(3):23. doi:10.1007/s11916-019-0757-1 

2. Kiapour A, Joukar A, Elgafy H, et al. Biomechanics 
of the sacroiliac joint: anatomy, function, 
biomechanics, sexual dimorphism, and causes of 
pain. Int J Spine Surg. 2020;14(suppl 1):S3-S13. 
doi:10.14444/6077 

3. Pastrak M, Vladicic N, Sam J, et al. Review of 
opioid-sparing interventional pain management 
options and techniques for radiofrequency ablations 
for sacroiliac joint pain. Curr Pain Headache Rep. 
2022;26(11):855-862. doi:10.1007/
s11916-022-01088-w 

4. Aranke M, McCrudy G, Rooney K, et al. Minimally 
invasive and conservative interventions for the 
treatment of sacroiliac joint pain: a review of recent 
literature. Orthop Rev (Pavia). 2022;14(3):34098. 
doi:10.52965/001c.34098 

5. Chiarotto A, Koes BW. Nonspecific low back pain. 
N Engl J Med. 2022;386(18):1732-1740. doi:10.1056/
NEJMcp2032396 

6. Barros G, McGrath L, Gelfenbeyn M. Sacroiliac 
joint dysfunction in patients with low back pain. Fed 
Pract. 2019;36:370-375. 

7. Al-Subahi M, Alayat M, Alshehri MA, et al. The 
effectiveness of physiotherapy interventions for 
sacroiliac joint dysfunction: a systematic review. J 
Phys Ther Sci. 2017;29(9):1689-1694. doi:10.1589/
jpts.29.1689 

8. Javadov A, Ketenci A, Aksoy C. The efficiency of 
manual therapy and sacroiliac and lumbar exercises 
in patients with sacroiliac joint dysfunction 
syndrome. Pain Physician. 2021;24(3):223-233. 
doi:10.36076/ppj.2021/24/223 

9. LaPelusa A, Bordoni B. High-Velocity Low-
Amplitude Manipulation Techniques. In: StatPearls. 
StatPearls Publishing; 2023. 

10. Sabrina S, Farooqui S, Khan MA, Khan AA, Khan 
FA. Effectiveness of evidence-based physical therapy 
management approaches in sacroiliac joint 
dysfunction: a meta-analysis. J Coll Physicians Surg 
Pak. 2023;33(5):572-577. doi:10.29271/
jcpsp.2023.05.572 

11. Lorenz DS, Bailey L, Wilk KE, et al. Blood flow 
restriction training. J Athl Train. 2021;56(9):937-944. 
doi:10.4085/418-20 

12. Jessee MB, Buckner SL, Mouser JG, et al. Muscle 
adaptations to high-load training and very low-load 
training with and without blood flow restriction. 
Front Physiol. 2018;9:1448. doi:10.3389/
fphys.2018.01448 

13. Rohde M, Bacsalmasi L, Erhard Q, Lung T, 
Weinert W. The effects of blood flow restriction 
training on muscle hypertrophy, strength, and power 
in college-age adults. Internet J Allied Health Sci Pract. 
2021;19(2):12. doi:10.46743/1540-580X/2021.2016 

14. Laslett M, Aprill CN, McDonald B, Young SB. 
Diagnosis of sacroiliac joint pain: validity of 
individual provocation tests and composites of tests. 
Man Ther. 2005;10(3):207-218. doi:10.1016/
j.math.2005.01.003 

15. Williamson A, Hoggart B. Pain: a review of three 
commonly used pain rating scales. J Clin Nurs. 
2005;14(7):798-804. doi:10.1111/
j.1365-2702.2005.01121.x 

16. Ferreira-Valente MA, Pais-Ribeiro JL, Jensen MP. 
Validity of four pain intensity rating scales. Pain. 
2011;152(10):2399-2404. doi:10.1016/
j.pain.2011.07.005 

17. Hawker GA, Mian S, Kendzerska T, French M. 
Measures of adult pain. Arthritis Care Res. 
2011;63(suppl 11):S240-S252. doi:10.1002/acr.20543 

18. Johnson C. Measuring pain: visual analog scale 
versus numeric pain scale—what is the difference? J 
Chiropr Med. 2005;4(1):43-44. doi:10.1016/
S0899-3467(07)60112-8 

19. Childs JD, Piva SR, Fritz JM. Responsiveness of 
the numeric pain rating scale in patients with low 
back pain. Spine. 2005;30(11):1331-1334. 
doi:10.1097/01.brs.0000164099.92112.29 

20. Horn KK, Jennings S, Richardson G, van Vliet D, 
Hefford C, Abbott JH. The patient-specific functional 
scale: psychometrics, clinimetrics, and application as 
a clinical outcome measure. J Orthop Sports Phys 
Ther. 2012;42(1):30-42. doi:10.2519/jospt.2012.3727 

21. Fairbairn K, May K, Yang Y, et al. Mapping 
patient-specific functional scale (PSFS) items to the 
International Classification of Functioning, Disability 
and Health (ICF). Phys Ther. 2012;92(2):310-317. 
doi:10.2522/ptj.20090382 

Effects of Blood Flow Restriction Training on Pain Perception in Athletes with Sacroiliac Joint Dysfunction:…

International Journal of Sports Physical Therapy

https://doi.org/10.1007/s11916-019-0757-1
https://doi.org/10.14444/6077
https://doi.org/10.1007/s11916-022-01088-w
https://doi.org/10.1007/s11916-022-01088-w
https://doi.org/10.52965/001c.34098
https://doi.org/10.1056/NEJMcp2032396
https://doi.org/10.1056/NEJMcp2032396
https://doi.org/10.1589/jpts.29.1689
https://doi.org/10.1589/jpts.29.1689
https://doi.org/10.36076/ppj.2021/24/223
https://doi.org/10.29271/jcpsp.2023.05.572
https://doi.org/10.29271/jcpsp.2023.05.572
https://doi.org/10.4085/418-20
https://doi.org/10.3389/fphys.2018.01448
https://doi.org/10.3389/fphys.2018.01448
https://doi.org/10.46743/1540-580X/2021.2016
https://doi.org/10.1016/j.math.2005.01.003
https://doi.org/10.1016/j.math.2005.01.003
https://doi.org/10.1111/j.1365-2702.2005.01121.x
https://doi.org/10.1111/j.1365-2702.2005.01121.x
https://doi.org/10.1016/j.pain.2011.07.005
https://doi.org/10.1016/j.pain.2011.07.005
https://doi.org/10.1002/acr.20543
https://doi.org/10.1016/S0899-3467(07)60112-8
https://doi.org/10.1016/S0899-3467(07)60112-8
https://doi.org/10.1097/01.brs.0000164099.92112.29
https://doi.org/10.2519/jospt.2012.3727
https://doi.org/10.2522/ptj.20090382


22. Stratford P. Assessing disability and change on 
individual patients: a report of a patient-specific 
measure. Physiother Can. 1995;47(4):258-263. 
doi:10.3138/ptc.47.4.258 

23. Maughan EF, Lewis JS. Outcome measures in 
chronic low back pain. Eur Spine J. 
2010;19(9):1484-1494. doi:10.1007/
s00586-010-1353-6 

24. Casanova MP, Nelson MC, Pickering MA, et al. 
Disablement in the physically active scale short 
form-8: psychometric evaluation. BMC Sports Sci Med 
Rehabil. 2021;13(1):129. doi:10.1186/
s13102-021-00380-3 

25. Baker RT, Burton D, Pickering MA, Start A. 
Confirmatory factor analysis of the disablement in 
the physically active scale and preliminary testing of 
short-form versions. J Athl Train. 2019;54(3):302-318. 
doi:10.4085/1062-6050-355-17 

26. Vela LI, Denegar CR. Transient disablement in the 
physically active with musculoskeletal injuries, part I: 
a descriptive model. J Athl Train. 2010;45(6):615-629. 
doi:10.4085/1062-6050-45.6.615 

27. Falowski S, Cohen SP, Michaelides M, et al. A 
review and algorithm in the diagnosis and treatment 
of sacroiliac joint pain. J Pain Res. 
2020;13:3337-3348. doi:10.2147/JPR.S281240 

28. Vleeming A, Albert HB, Östgaard HC, Sturesson 
B, Stuge B. European guidelines for the diagnosis and 
treatment of pelvic girdle pain. Eur Spine J. 
2008;17(6):794-819. doi:10.1007/s00586-008-0602-4 

29. Vleeming A, Schuenke MD, Masi AT, Carreiro JE, 
Danneels L, Willard FH. The sacroiliac joint: an 
overview of its anatomy, function and potential 
clinical implications. J Anat. 2012;221(6):537-567. 
doi:10.1111/j.1469-7580.2012.01564.x 

30. Bowman EN, Elshaar R, Milligan H, et al. 
Proximal, distal, and contralateral effects of blood 
flow restriction training on the lower extremities: a 
randomized controlled trial. Sports Health. 
2019;11(2):149-156. doi:10.1177/1941738118821929 

31. Abe T, Loenneke JP, Fahs CA, Rossow LM, 
Thiebaud RS, Bemben MG. Exercise intensity and 
muscle hypertrophy in blood flow-restricted limbs 
and non-restricted muscles. Clin Physiol Funct 
Imaging. 2012;32(4):247-252. doi:10.1111/
j.1475-097X.2012.01126.x 

32. Dankel SJ, Jessee MB, Abe T, Loenneke JP. The 
effects of blood flow restriction on upper-body 
musculature located distal and proximal to applied 
pressure. Sports Med. 2016;46(1):23-33. doi:10.1007/
s40279-015-0407-7 

33. Sakamaki M, Bemben MG, Abe T. Legs and trunk 
muscle hypertrophy following walk training with 
restricted leg muscle blood flow. J Sports Sci Med. 
2011;10:338-340. 

34. Yasuda T, Fujita S, Ogasawara R, Sato Y, Abe T. 
Effects of low-intensity bench press training with 
restricted arm muscle blood flow on chest muscle 
hypertrophy. Clin Physiol Funct Imaging. 
2010;30(5):338-343. doi:10.1111/
j.1475-097X.2010.00949.x 

35. Yasuda T, Ogasawara R, Sakamaki M, Bemben 
MG, Abe T. Relationship between limb and trunk 
muscle hypertrophy following high-intensity 
resistance training and blood flow-restricted low-
intensity resistance training. Clin Physiol Funct 
Imaging. 2011;31(5):347-351. doi:10.1111/
j.1475-097X.2011.01022.x 

36. Proppe CE, Rivera PM, Lubiak SM, et al. Exercise-
induced hypoalgesia following blood flow restricted 
exercise. Phys Ther Sport. 2025;73:17-24. doi:10.1016/
j.ptsp.2025.02.011 

37. Koltyn KF, Brellenthin AG, Cook DB, Sehgal N, 
Hillard C. Mechanisms of exercise-induced 
hypoalgesia. J Pain. 2014;15(12):1294-1304. 
doi:10.1016/j.jpain.2014.09.006 

38. Karanasios S, Lignos I, Kouvaras K, Moutzouri M, 
Gioftsos G. Low-intensity blood flow restriction 
exercises modulate pain sensitivity in healthy adults: 
a systematic review. Healthcare. 2023;11(5):726. 
doi:10.3390/healthcare11050726 

Effects of Blood Flow Restriction Training on Pain Perception in Athletes with Sacroiliac Joint Dysfunction:…

International Journal of Sports Physical Therapy

https://doi.org/10.3138/ptc.47.4.258
https://doi.org/10.1007/s00586-010-1353-6
https://doi.org/10.1007/s00586-010-1353-6
https://doi.org/10.1186/s13102-021-00380-3
https://doi.org/10.1186/s13102-021-00380-3
https://doi.org/10.4085/1062-6050-355-17
https://doi.org/10.4085/1062-6050-45.6.615
https://doi.org/10.2147/JPR.S281240
https://doi.org/10.1007/s00586-008-0602-4
https://doi.org/10.1111/j.1469-7580.2012.01564.x
https://doi.org/10.1177/1941738118821929
https://doi.org/10.1111/j.1475-097X.2012.01126.x
https://doi.org/10.1111/j.1475-097X.2012.01126.x
https://doi.org/10.1007/s40279-015-0407-7
https://doi.org/10.1007/s40279-015-0407-7
https://doi.org/10.1111/j.1475-097X.2010.00949.x
https://doi.org/10.1111/j.1475-097X.2010.00949.x
https://doi.org/10.1111/j.1475-097X.2011.01022.x
https://doi.org/10.1111/j.1475-097X.2011.01022.x
https://doi.org/10.1016/j.ptsp.2025.02.011
https://doi.org/10.1016/j.ptsp.2025.02.011
https://doi.org/10.1016/j.jpain.2014.09.006
https://doi.org/10.3390/healthcare11050726

	Effects of Blood Flow Restriction Training on Pain Perception in Athletes with Sacroiliac Joint Dysfunction: A Case Series
	Background
	Purpose
	Study Design
	Methods
	Results
	Conclusion
	Level of Evidence
	INTRODUCTION
	METHODS
	Study Participants
	General Exam
	SIJ Dysfunction Diagnosis
	Blood Flow Restriction Protocols
	Patient-Reported Outcome Measures

	CASE DESCRIPTIONS
	RESULTS
	Clinical Presentation and Special Tests
	Pain Outcomes (NPRS)
	Functional Outcomes (PSFS)
	Disablement and Quality of Life (DPA SF-8)

	DISCUSSION
	LIMITATIONS
	CONCLUSION
	References


