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3,ABSTRACT Objective: The aim of this study is to compare the accuracy and
effectiveness of ultrasound-(US) and fluoroscopy (FL)-guided sacroiliac joint
(S1J) injections in patients with non-inflammatory SIJ pain. Material and Meth-
ods: In this prospective randomized controlled study, 60 patients with non-in-
flammatory SIJ related pain were randomized into 2 groups. Patients received
intra-articular SIJ injection under US or FL guidance. Primary outcomes included
visual analogue scale (VAS) scores at 12 weeks after the intervention. Secondary
outcomes were VAS scores at 1 week and 1 month, Oswestry Disability Index
scores at months 1 and 3, Quantitative Analgesic Questionnaire and patient sat-
isfaction at 3 months, procedure time, accuracy of needle replacement at the first
attempt and number of attempts. Results: Both techniques provided significant
pain reduction and functional improvement up to 3 months post-intervention com-
pared with baseline (p<0.001), with no statistical significances between groups at
any follow up point. There was no significant difference in pain medication con-
sumption (p=0.392) and patient satisfaction scores (p=0.469) between the groups.
The FL guidance for SIJ technique exhibited greater accuracy for needle re-
placement (93.3%) than the US (80%) at the first attempt, with no significant dif-
ference (p=0.254). Conclusion: US-guided SIJ injection with fluoroscopic
confirmation is a feasible alternative to FL guidance for therapeutic SIJ injec-
tions. Patients in both groups experienced similar treatment benefits regarding
pain intensity, functionality, and patient satisfaction. However, the diagnostic per-
formance of S1J injection alone with US guidance may be limited due to the lower
accuracy rate (80%).

Keywords: Ultrasound; sacroiliac joint; intraarticular injection; fluoroscopy,
randomized controlled trial, pain, back pain

OZET Amac: Bu galismanin amaci, inflamatuar olmayan sakroiliyak eklem
(SIE) agris1 olan hastalarda ultrason (US) ve floroskopi (FL) kilavuzlugunda SIE
enjeksiyonlarmin dogruluk ve etkinligini karsilagtirmaktir. Gere¢ ve Yontem-
ler: Bu prospektif randomize kontrollii galismada, SIE artritine sekonder bel ag-
rist olan 60 hasta randomize olarak 2 gruba ayrildi. Hastalara US veya FL
rehberliginde eklem igi SIE enjeksiyonu yapildi. Birincil sonuglar, miidahaleden
12 hafta sonra viziiel analog skala (VAS) skorlarini igeriyordu. ikincil sonuglar;
1. hafta ve 1. ayda VAS skorlari, 1 ve 3. ayda Oswestry Oziirliiliik indeksi skor-
lari, 3. ayda Kantitatif Analjezik Anketi ve hasta memnuniyeti, islem siiresi, ilk
denemede igne yerlestirme dogrulugu ve deneme sayisiydi. Bulgular: Her iki
teknik de herhangi bir takip noktasinda gruplar arasinda istatistiksel anlamlilik
olmaksizin, baglangica kiyasla islem sonrasi 3 aya kadar anlamli agr1 azalmasi
ve fonksiyonel iyilesme sagladi (p<0.01). Gruplar arasinda analjezik ilag tiike-
timi (p=0,392) ve hasta memnuniyet skorlar1 (p=0,469) agisindan anlaml fark
yoktu. SIE tekniginde ilk denemede, igne yerlesimi i¢in gruplar arasinda anlaml
bir fark olmaksizin, FL (%93,3), US’den (%80) daha yiiksek dogruluk gosterdi
(p=0,254). Sonug: Terapétik SIE enjeksiyonlart igin floroskopik dogrulama ile
US kilavuzlugunda SIE enjeksiyonu, FL rehberligine uygun bir alternatiftir. Her
iki gruptaki hastalar agri yogunlugu, islevsellik ve hasta memnuniyeti agisindan
benzer fayda gordiiler. Bununla birlikte, US rehberliginde tek basina SIE enjek-
siyonunun tanisal performansi, daha diisiik dogruluk orani (%80) nedeniyle sinirlt
olabilir.
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floroskopi, randomize kontrollii galisma, agri, sirt agrist
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Sacroiliac joint (S1J) disorder is a common cause
of chronic non-radicular low back pain, with an esti-
mated prevalence between 15 and 25% of patients
with chronic low back pain.! The potential value of
the distribution pattern of SIJ based pain, conven-
tional radiography, and physical examination is
somewhat limited for the diagnosis of SIJ originated
pain.>? The initial treatment approaches include oral
medication, exercises, and physical therapy.* Injec-
tion of the SIJ with image guidance is considered to
be a plausible method for accurate diagnosis, and is
also often performed for cases that do not respond ef-
ficiently to conservative treatment approaches for
short- to medium-term therapeutic effect.®>°

Given the complex anatomy and heterogeneity
of the joint, image guidance for SIJ injection is es-
sential and crucial to improve the success rate of the
procedure. Fluoroscopy (FL)-guidance is usually
used, and more recently, computed tomography, and
magnetic resonance imaging are also performed for
S1J injection.” With the increasing use of ultrasound
(US) technology in chronic pain medicine, the im-
portant role that US guidance plays across a spectrum
of spinal interventions is clear and well documented.
US has many superiorities over FL, including avoid-
ance of radiation exposure, real-time guidance, direct
and dynamic visualization of surrounding structures

and spread of injectate.!*"!

that the
sonoanatomy of the SIJ and the applicability of US
for S1J injections with accuracy rates of intra-articu-
lar needle replacement ranging from 40-87%.'*!* In

Previous research has shown

those studies comparing US and FL guidance for SIJ
injection, although the target of SIJ injection was
intra-articular, if intra-articular injection failed, peri-
articular spread of injection was accepted. Further-
more, they demonstrated similar treatment benefits
regarding pain and functional outcomes, which could
be explained by the diversity of pain source in SIJ
pain. Since nociceptors are located not only in the
joint capsule but also in extra-articular sources, these
findings may offer promising alternatives for SIJ
pain.'> However, accurate intra-articular needle
placement is essential for diagnostic S1J injections to
differentiate between intra-articular and extra-articu-
lar pathologies and to consider radiofrequency pro-
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cedures in the future. Therefore, we decided to deem
the S1J injection procedure successful, only if the nee-
dle was placed into the joint, which was confirmed
by an arthrogram.

The first aim of this prospective, randomized
parallel group trial was to evaluate the effectiveness
of US and FL guidance for therapeutic intra-articular
S1J injection in patients with non-inflammatory SIJ
originated pain on pain scores. Secondary aims were
to compare the changes in functional improvement,
pain medication consumption, patient satisfaction,
and technique-related outcomes including the num-
ber of attempts and procedure time.

I MATERIAL AND METHODS

PATIENTS AND RANDOMIZATION

This study was approved by the Clinical Research
Ethics Committee of the University of Health Sci-
ences, Diskapt Yildirim Beyazit Training and Re-
search Hospital (date: December 13, 2021, no:
126/05). The study was registered at ClinicalTri-
als.gov (NCT05235295). Patients gave written in-
formed consent after explanation of the potential
benefits and risks and were enrolled in the study be-
tween April 2022 and June 2022. Our study was de-
signed and conducted in accordance with the ethical
principles specified in the Helsinki Declaration. The
study involved 60 patients aged 18 and older with
moderate to severe pain [visual analogue scale (VAS)
pain score >3/10] located laterally over the SIJ line
and refractory to oral anti-inflammatory and/or opioid
analgesics and exercise therapy for at least 3 months,
no signs of lumbar radiculopathy, at least 3 positive
SIJ provocation tests (Gaenslen’s test, Gillett’s test,
Newton’s test, Patrick’s test, Yeoman’s test, Shear
test), and pain reduction >75% after diagnostic SIJ
injection.? Patients exclusions included; body mass
index (BMI) over than 30 kg/m?, uncontrolled dia-
betes or hypertension, inflammatory and rheumatoid
arthritis, bilateral SIJ involvement, psychiatric and
neurologic disorders, infection, coagulation disorders,
previous block within 3 months, allergy to contrast
medium, steroids or local anesthetics, and pregnancy.

Patients were randomly assigned to receive SIJ
treatment in the US group or the FL group using a
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concealed computer-generated randomization proto-
col with an allocation ratio of 1:1. All procedures
were conducted by an interventionist who was not in-
volved in the evaluation process. Patients were

blinded to treatment allocation. One author, blinded
to group allocation and not involved in treatments,
performed outcome measurements. Figure 1 presents
a schematic representation of the patient flow.

Assessed for eligibility
n=68

Excluded (n=8)
= did not meet inclusion

criteria (n=6)

= decline to participate (n=2)

Randomization (n=60)

’ Allocated to Group US (n=30)

NRS, ODI, QAQ

US Guided SIE injection
(n=30)

Procedure time, Attempt
number

NRS

NRS, ODI

NRS, ODI, QAQ, Succesfull
responders,
Patient satisfaction

Lost to follow-up (n=0)

Analyzed (n=30)

Baseline evaluation

After procedure

1 week visit

1 month visit

3 months visit

Allocated to Group FL (n=30)

NRS, ODI, QAQ

FL Guided SIE injection
(n=30)

Procedure time, Attempt
number

NRS

NRS, ODI

NRS, ODI, QAQ, Succesfull
responders,
Patient satisfaction

Lost to follow-up (n=0)

Analyzed (n=30)

FIGURE 1: Flow diagram of patients.
US: Ultrasound; ODI: Oswetry Disability Index; QAQ: Quantitative Analgesic Questionnaire; SIJ: Sacroiliac joint; FL: Fluoroscopy.
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INTERVENTIONS
FL Group

After positioning the patient in the prone position, the
Carm was utilized at contralateral oblique and cran-
iocaudal tilt to identify the distal third of the posterior
aspect of the joint. After skin infiltration with 1% li-
docaine, a 22G spinal needle was gently inserted into
the joint with intermittent FL guidance. Then 0.5 mL
of contrast medium was injected to confirm that the
needle tip was within the joint.

US Group

A 2-5 MHz curved US probe (GE Healthcare,
Wauwatosa, WI, USA) was placed over the distal
sacrum in the midline, in the transverse plane to scan
the sacral cornu and hiatus. Subsequently, the probe
was slid laterally and cephalad until the inferior part
of the posterior S1J, the cleft between the medial bor-
der of the iliac bone and the lateral edge of the
sacrum, was identified (Figure 2A, 2B). The 22G
spinal needle was then advanced from medial to lat-
eral direction with an in-plane technique, after skin
infiltration with 1% lidocaine. Color Doppler was ac-
tivated to determine the presence of vascular struc-
tures and when the needle tip passed the posterior
sacroiliac ligament and entered the joint to monitor
the flow of the injected solution.

We slowly injected 0.5 mL of contrast medium
and confirmed the location and ruled out intravascu-
lar uptake, through FL for both techniques (Figure 3).
If the placement was not intra-articular, a new at-

Lateral

tempt was made. Then, a 2 mL solution (6 mg of be-
tamethasone and bupivacaine 0.25%) was injected.

Outcome Measurements

Descriptive data, including age, gender, BMI, side of
the procedure, duration of pain, were collected at
baseline. The 100 mm VAS score was calculated on
a scale from O (no pain) to 100 (worst imaginable
pain) at baseline, and week 1, month 1 and 3 after the
procedure.'® While the primary outcome was the pain
score at 12 weeks after the procedure compared with
baseline, secondary outcomes were the rate of posi-
tive responders (reduction in VAS score by at least
50% at 12 weeks), mean changes in functional dis-
ability and pain scores, pain medication consumption
and patient satisfaction scores during the follow-up
period, and procedure-related variables including
time taken to perform the procedure, and the number
of attempts. The Oswestry Disability Index (ODI) is
a self-administered questionnaire consisting of 10
items of functional ability, each with 6 options rang-
ing from 0 to 5. The percentage of disability, the total
ODI score, is obtained using the equation: Total
score/50x100. 0% represents no pain or disability,
while 100% represents the most severe pain and dis-
ability.!” The ODI was evaluated at baseline, and
months 1 and 3 after the procedure. Participants’
overall satisfaction was assessed at 3 months using a
S-point Likert scale (1, very dissatisfied; 2, dissatis-
fied; 3, neutral; 4, satisfied; 5, very satisfied).'® The
mean change in analgesic consumption is assessed at
3 months using the QAQ, a tool designed to record

FIGURE 2: Transducer placement (A) and sonoanatomy view of SIJ IA injection (B).
SIJ: Sacroiliac joint.
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FIGURE 3: Artrograhpy for SIJ injection.
SIJ: Sacroiliac joint.

patient-reported pain medication use, create scores to
quantify and compare it, and track changes in anal-
gesic drug use over time. A higher score indicates
higher pain medication use.! Procedure time (Tp)
was measured using a stopwatch. It was defined as
the time from the start of the procedure, the initial
image obtained or the first probe placement, until the
end of the procedure, defined as; intra-articular nee-
dle placement was seen clearly when 0.5 mL of con-
trast medium was injected and the investigator stated
to be satisfied with the image findings.

STATISTICAL ANALYSIS

Statistical analyses were performed using the SPSS
version 16.0 (IBM) Corp., Armonk, NY statistical
analysis program. The Shapiro-Wilk test was used to
test the assumption of normality. Continuous vari-
ables, normally distributed, were presented as mean
and standard deviation, and continuous variables
without normal distribution, median (interquartile
range). Either the independent sample t-test or the
Mann-Whitney U test was used for comparison of
continuous variables. Categorical data were presented
as counts and percentages, and compared with Pear-
son correlation and Fisher’s exact tests. A value of
p<0.05 was considered as statistically significant. A
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2-way repeated measures analysis of variance
(ANOVA) with group as a between-subjects factor,
and time (between baseline and follow-up assess-
ments) as a within subjects factor was used to detect
significant differences in outcome measure scores
within and between both groups, with post-hoc Bon-
ferroni tests for multiple comparisons. A value of
p<0.05 was considered as statistically significant.

Sample size calculation was performed using
G"Power software version 3.1.9.7 (Heinrich-Heine-
Universitdt, Diisseldorf, Germany) according to the
results of a previous study.?” In this study, the mean
[£standard deviation (SD)] VAS score was 2.1+£0.8
for FL-guided SII treatment at 3 months. Considering
the VAS score as the primary outcome at month 3, a
sample size of 27 patients in each group was deter-
mined to detect a 30% between-group difference, and
a level of .05, and a power of 80%. With a 10%
dropout probability, we included 30 patients in each

group.

I RESULTS
STUDY POPULATION

A total of 60 patients who met the inclusion criteria
were included in the study. The patients’ baseline de-
mographic data and clinical characteristics were sim-
ilar between treatment groups. There was no
significant difference between the treatment groups
in terms of gender, age, BMI, pain duration, injection
side, VAS, ODI, and QAQ scores (p>0.05) (Table 1).

Significant between-group differences were not
present in the VAS [F (1.58)=0.658, p=0.421] and
ODI [F (1.58)=1.031, p=0.314] scores (Table 2).
There was no significant interaction between time
and group allocation for mean VAS [F
(2.39,139.11)=0.518, p=0.630] and ODI [F
(1.608,93.243)=0.411, p=0.411] scores. In both
groups, a significant effect of time was found in the
VAS [F (2.39,139.11)=263.649, p<0.001], and ODI
[F (1.608,93.243)=204,627, p<0.001] scores during
the follow up period. VAS and ODI scores decreased
significantly from baseline in both arms at all time
points (p<0.001), however, the intergroup differences
were not significant at all follow-up points (Table 2).
The mean difference for VAS scores was most sig-
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TABLE 1: Baseline characteristics of patients and
clinical variables.
US (n=30) FL (n=30) p value

Age, years 59.50+7.93 61.76+5.22 0.197
Sex, n (%) 0.605

Female 14 (46.7%) 17 (56.7%)

Male 16 (53.3%) 13 (43.3%)
BMI, kg/m? 27.27+1.59 27.86+1.39 0.132
Duration of pain, months ~ 9.23+4.13 8.1+£2.02 0.183
Injection side, n (%) 0.193

Left 20 (33.3%) 14 (46.7%)

Right 10 (66.7%) 16 (53.3%)
VAS score 7.03£0.92 7.33+1.06 0.249
0Dl score 44 .93+9.66 48.14%12.27 0.265
QAQ 3.10+1.25 3.03+£1.03 0.737

Values are expressed as the meanzstandard deviation or number of patients (%);
BMI: Body mass index; US: Ultrasound; FL: Fluoroscopy; VAS: Visual analogue scale;
ODI: Oswestry Disability Index; QAQ: Quantitative Analgesic Questionnaire.

nificant at 4 weeks after the procedure with -4.37
(p<0.001, Cohen’s d=4.96) in the US group and -4.43

in the ACB group (p<0.001, Cohen’s d=4.25) (Table
2). The percentage of patients achieving at least
50% pain reduction was similar in both groups at 3
months [US; 66.7% (20/30) vs FL; 63.3% (19/30),
p=0.781].

A significant reduction in pain medication con-
sumption was found at 12 weeks compared to base-
line in both treatment groups (p<0.001). On the
S-point Likert scale, 80% and 85% of patients were
very satisfied or satisfied with the treatment in the US
and FL group, respectively. However, no significant
difference was observed in pain medication con-
sumption and patient satisfaction scores between the
US and FL groups at 12 weeks (p>0.05) (Table 2).

There was no significant difference regarding
procedure-related outcomes, including procedure
time, accuracy of the needle replacement at the first
attempt and number of attempts between the treat-
ment groups (p>0.05) (Table 2).

TABLE 2: Follow-up of study scales in both groups.
US group FL group
Mean score (95% Cl)  Mean difference ~ Cohen’s d Mean score (95% Cl)  Mean difference Cohen’sd p value
VAS
Baseline 7.03+0.92 (6.68-7.37) 7.33+1.06 (6.93-7.72) 0.249
| week 3.63+0.96* (3.27-3.99) -3.40 3.61 3.53+1.30* (3.044.02) -3.80 3.20 0.737
Il month 2.66.+0.84* (2.35-2.98) -4.37 4.96 2.90+1.02* (2.51-3.28) -4.43 4.25 0.341
Il months 3.43+1.38* (2.91-3.94) -3.60 3.06 3.60.+1.06* (3.20-3.99) -3.73 3.51 0.603
Positive responders 20/30 66.7% 19/30 63.3% 0.781
oDl
Baseline 44.93+9.66 (41.32-48.54) 48.144£12.27 (43.55-57.72) 0.265
| month 21.40+8.15* (18.35-24.44) -23.53 2.63 22.36+8.78* (19.08-25.64) -25.78 241 0.660
I months 24.33+8.18* (21.27-27.39) -20.60 2.30 25.66+7.14* (22.99-28.33) -22.48 2.23 0.504
QAQ
Baseline 3.10+1.25 (2.66-3.60) 3.03+1.03 (2.64-3.41) 0.737
Il months 1.53+0.81*(1.22-1.89) -1.57 1.49 1.36+0.66" (1.11-1.61) -1.67 1.93 0.392
Patient satisfaction
Il months 4 (4-5) 4 (4-5) 0.469
Procedure related outcomes
Procedure time, seconds 324.46+165.34 278.20£137.63 0.244
Number of attempts 0.254
\ 24 (80%) 28 (93.3%)
I 6 (20%) 2 (6.7%)

Values are expressed as the mean = standard deviation, median (interquartile range). *p<0.001 is considered statistically significant according to baseline.
Positive responders: Reduction in VAS score by at least 50% at 12 weeks; Cl: Confidence interval; VAS: Visual analogue scale; ODI: Oswestry Disability Index;
QAQ: Quantitative Analgesic Questionnaire.
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I DISCUSSION

This study was conducted to compare the US and FL
approach for treatment and technique-related out-
comes of SIJ injection in patients with non-inflam-
matory SIJ originated pain. Our results suggest that
US-guided technique is a feasible and safe alterna-
tive treatment modality. When comparing these 2
therapeutic groups, there was no significant differ-
ence in treatment outcomes, including pain and func-
tional disability scores, patient satisfaction and pain
medication consumption. Moreover, the present re-
search shows that intra-articular needle placement for
S1J injections was achieved more often on the first
attempt under FL (28/30) than under US guidance
(24/30), with no significant difference.

The treatment outcomes of this study are con-
sistent with previous studies evaluating the use of US
guidance for SIJ injection.!*!*?! A study comparing
US and FL guidance for S1J injection found signifi-
cant pain relief and functional improvement for both
groups at 3 months after the procedure, without sig-
nificant difference in NRS or ODI scores between the
2 arms during the follow-up period.'* Similarly,
Soneji et al. reported no significant difference in pain
and disability scores between the US and FL groups
for SIJ injection in patients with chronic low back
pain during 3-month follow up.'* In those studies, al-
though the end point of SIJ injection was intra-artic-
ular, periarticular infiltration was accepted. In this
study, we only included patients who experienced at
least 75% pain relief after SIJ diagnostic block, the
standard used in the literature; therefore, we accepted
the procedure only if intra-articular contrast spread
was achieved to keep the comparison groups consis-
tent.?

With respect to procedure time, no significant
difference was observed between the US- and FL-
guided groups. The use of FL guidance is recom-
mended to confirm the accurate needle location until
physicians have experience with the US approach.'>!*
Thus, the additional time needed for US-guided S1J
injection with fluoroscopic confirmation and some
radiation exposure must be taken into account, par-
ticularly for more novice users. When comparing the
accuracy rate of SIJ injections on the first attempt, no
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significant difference was found between US (80%)
and FL (93.3%). Previous studies exploring the fea-
sibility of US- and FL-guided SIJ injections showed
variability in the rates of intra-articular injections
confirmed by arthrography: the US guidance accu-
racy ranged from 50-87.3%, while the FL accuracy
ranged from 65-98.2%.'%"* The success rate for TA
injections in the present study was within the broad
range indicated in the literature.

The use of intra-articular SIJ injection is both di-
agnostic and therapeutic. Relief of symptoms, in-
cluding pain elimination, enduring pain control, or
improvement in functional disability, is the gold stan-
dard for assessing the success of interventional tech-
niques. Intra-articular SIJ injections have been
successfully performed in patients with non-inflam-
matory SIJ-related pain.'**? Even if the needle is not
accurately placed in the intra-articular SIJ, symptoms
can be relieved by a local anesthetic and steroid in-
jection that spreads to the intra-articular joint, poste-
rior SIJ ligaments or periarticular area. The neural
innervations and nociceptors are located not only in
the joint capsule but also in the posterior ligamentous
tissue, thus they are considered as additional sources
of SIJ-related pain.”*** Furthermore, one study
showed that peri-articular injections provide greater
pain relief than intra-articular injections for SIJ
pain.? It is worth noting that although peri-articular
injections have shown to be effective for therapeutic
purposes, the application of SIJ injection should be
performed with the accurate placement of the needle
in the intra-articular space after a positive diagnostic
S1J intra-articular injection. The lower third of the SIJ
is the synovial component of the joint where a space
should allow the least resistance upon needle passage,
and the upper portion of the SIJ is fibrous and
strongly attached to the surrounding stabilizing liga-
ments, which form wide margins of fibrocartilage,
and does not constitute the true joint.?*” Because of
its synovial component, the lower third of the SIJ is
the part of the entire SIJ in which the intra-articular
S1J injection should be performed.?® Herein, we per-
formed SIJ injections for therapeutic effect and also
investigated the accuracy of needle tip placement in
the intra-articular space by confirming the spread of
radiocontrast agent. Considering the results of the
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study, we suggest that confirmation of radiographic
localization of the S1J injection with arthrography is
essential to avoid misplacement of the needle.

Recently, US has emerged as an alternative
imaging method to guide spinal interventional tech-
niques. US guidance provides compelling evidence
supporting its use in caudal epidural and facet joint
injections and medial branch nerve blocks.!*?* When
performing S1J injections, US enables the clinician to
measure the depth of the posterior sacroiliac ligament
and the distance from the skin to the SIJ. Addition-
ally, there are some distinct advantages of US when
used alone, more affordable, available, and free of ra-
diation hazards compared to FL. However, one
should keep in mind that the US guidance may still
have limitations for diagnostic specificity of injection
compared to FL as far as the accuracy of the proce-
dure is concerned. In clinical practice, we prefer hy-
brid US/FL guidance for S1J injections, which reveals
neurovascular structures, reduces the need for radia-
tion exposure, and confirms the accuracy of the pro-
cedure.

Our study has a few limitations. First, the study
was not conducted as a double-blinded studys; it is
challenging to set up a double-blinded study with
imaging techniques such as US or FL. Further stud-
ies comparing FL and US guidance for procedural
treatments could optimize blinding by scanning all
patients with a mock US. Second, one interventionist
with experience in these techniques performed all
procedures in this study, which may limit the gener-
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alizability of the results, since US-guided SIJ injec-
tion is considered an intervention requiring an inter-
mediate-to-advanced skill level. Third, only patients
with a BMI<30 kg/m? were included in this trial. It is
technically challenging to apply US guidance for
spinal procedures in individuals with higher BMI,
and future research is required to determine the role
of US for SIJ injection in this population. Finally, we
followed patients for 3 months, but trials may target
longer-term effects. Outcomes of short-term effects
should be used to evaluate long-term consequences
in the future.

I CONCLUSION

In conclusion, US-guided SIJ injection with fluoro-
scopic confirmation is a feasible alternative to FL
guidance for therapeutic SIJ injections. Patients in the
US-guided group experienced similar treatment ben-
efits regarding pain intensity, functionality, and pa-
tient satisfaction as those in the FL group, with
reduced risk of radiation exposure. We suggest that
intra-articular SIJ injection performed meticulously
under hybrid US/FL guidance with reduced radiation
hazard can be used as a valuable technique in both
diagnostic and therapeutic procedures.
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