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INTRODUCTION

SUMMARY

Background. Sacroiliitis may be degenerative (DSI) or inflammatory (ISI) and the
latter is a clinical manifestation of spondyloarthropathies.

Objective. To determine the effect of hyaluronic acid versus corticosteroid injection for
chronic sacroiliac joint arthropathy.

Methods. Forty patients with sacroiliitis either degenerative (DSI: 20 patients) or
inflammatory (ISI: 20 patients) based on the New York criteria. Each group was allo-
cated into 2 subgroups; 10 patients received 2 ml betamethasone dipropionate plus 2
ml lidocaine 2% (A) and 10 patients received 2 ml hyaluronic acid plus 2 ml lidocaine
2% (B). All sacroiliac joint injections were done under ultrasonographic guidance
using a 22-gauge needle. Visual analogue scale (VAS) was used for pain assessment at
base line, 1-, 2- and 4-week post injection.

Results. No significant difference was observed between main groups (IST and DST)
regarding VAS score before injection, 1-, 2- and 4-weeks post injection while a signif-
icant difference observed between subgroups A and B in ISI group at 2 and 4 weeks
(p = 0.012 and 0.008, respectively). Also, there was a significant difference between
subgroups A and B in DSI group at 1-, 2- and 4-weeks post injection (p = 0.04, 0.006
and 0.005, respectively). High significant difference before and after injection in the
main groups and all subgroups was recorded. However, there was no significant differ-
ence between the subgroups of ISI and DSI.

Conclusions. Both steroid and hyaluronic acid were effective in relieving pain in treat-
ment of inflammatory and degenerative sacroiliitis, but steroid was more efficacious
than the hyaluronic acid.

Study registration. The trial registration number is PACTR202111473947054 (www.
pactr.org).
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as intra- or extra-articular. Infection, inflammation, and

The sacroiliac joint (SIJ) is a diarthrodial joint that’s been degenerative or inflammatory arthritis are all frequent types

linked to discomfort in 10% to 25% of persons suffering
from low back or leg pain (1).

The SIJ provides support, stability, and a mechanism for
elasticity to the pelvis (2). SIJ dysfunction can be caused
by capsular or synovial distortion, ligamentous tension,
abnormal joint motion and stress, microfracture, or myofas-
cial kinetic chain interruption. Pathology can be classified

of intra-articular pathologies (3).

SIJ pain is reported in at least 2-3% of patients with failed
back surgery (4). However, this type of pain may have been
present before surgery but passed underestimated (5).

SIJ inflammation is a hall mark for the diagnosis of axial spon-
dyloarthritis (AxSpA) either non-radiographic AxSpA when
the inflammation is only detected by magnetic resonance
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imaging (MRI) or radiographic when the structural chang-
es could be depicted by conventional radiography (non-ra-
diographic AxSpA previously known as ankylosing spon-
dylitis) (6, 7). Whatever the cause of sacroiliitis, the patient
describes severe, excruciating pain in the buttocks and/or
pelvis, as well as posterolateral on the thighs, that may spread
along one or both limbs. The ache is usually unilateral, in the
inferior to posterior superior iliac spine and above the knee,
with numbness, tingling, and weakening. The severity of the
ache worsens with standing, sitting, and ascending steps or
slopes. The patients usually have bad sleeping habits (8).
Individual pain provocation tests such as the Flexion abduc-
tion external rotation (FABER) test, Thigh thrust test,
Gaenslen test, Mennell’s test, Sacral thrust test, compression
test, and distraction test appear to have adequate diagnostic
value. Using of more than one test provide a high level of reli-
ability in distinguishing sacroiliitis from low back pain (9).
Interventional treatment of SIJ dysfunction has long been
previously reported with proven yet short term efficacy of
long-acting steroids (10).

It was established that using sonographic guidance to perform
SIJ injections might be a useful option. When compared to
fluoroscopy, ultrasonography (US) offers several advantages.
In addition to the safety of US, processes may be performed
at outpatient with more easiness and lower cost (11, 12).
Although intra-articular steroid injection has long been
previously reported, its usage may be contraindicated for
many patients. The objective of this study was to compare
the efficacy of low molecular weight hyaluronic acid (HA)
versus steroid injection for treatment of AxSpA-related and
degenerative sacroiliac joint arthropathy.

PATIENTS AND METHODS

It this randomized controlled trial, forty patients were diag-
nosed as having sacroiliitis either inflammatory (AxSpA-re-
lated) based on the modified New York (NY) criteria (13)
or degenerative (radiographic diagnosis) that attending
the outpatient clinic of Rheumatology and Rehabilitation
Department, Al-Aazhar University Hospital, Assuit from 1
January 2020 to 1 October 2021.

After explanation of the study procedure, each participant
provided an informed permission.

According to the cause of sacroiliitis, patients were then
classified into two main groups; Group I (20 patients with
inflammatory sacroiliitis - ISI) and Group II (20 patients
with degenerative sacroiliitis - DSI).

Based on a computerized randomization table, both groups
were allocated into 2 subgroups:

(A) 10 patients received 2 ml of betamethasone dipropionate
plus 2 ml of 2% lidocaine intra-articular US-guided injection.
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(B) 10 patients received 2 ml of hyaluronic acid plus 2 ml of
2% lidocaine intra-articular US-guided injection.

This study was approved by the local Ethical Committee of
our institution on January 21, 2021, and it conforms with
the declaration of Helsinki for human experimentations.
All patients were subjected to general examination, spine,
neurological, sacroiliac joint examination provocative tests,
laboratory investigation (included complete blood count
(CBC), rheumatoid factor (RF), erythrocyte sedimentation
rate (ESR: mm/hr) and C reactive protein (CRP: mg/dl)) and
imaging (included Plain X ray on sacroiliac joint and lumbo-
sacral spine).

Interventional procedure

Under aseptic conditions, sacroiliac joint injection was
performed with ultrasound guidance (TOSHIBA xario
200, Tokyo, Japan). The transducer was placed in a trans-
verse orientation at the region of the sacral hiatus while the
subject was prone, and the sacral cornuate were detected.
Then, by sliding the transducer laterally, the lateral border
of the sacrum was recognized, and a second bony contour,
the ileum, was found by following this bony margin in a
cephalic manner. As previously stated, the SIJ was seen as a
hypoechoic cleft region between the two echogenic lines of
the sacrum and iliac bone (11).

Tilting the transducer in a caudal position indicated the
posterior caudate SIJ, the region of the joint into which
the injection was conducted. Following the injection of
lidocaine local anaesthetic, a 22-gauge cutting-edge spinal
needle was inserted into the joint. When the needle tip was
inserted into the joint area, a combination of lidocaine and
betamethasone dipropionate or hyaluronic acid and lido-
caine was injected as shown in figure 1.

sacral bone

Figure 1. Ultrasonogrpahic guided local injection into the
sacroiliac joint in a male patient with inflammatory sacroiliitis
on top of radiographic axial spondyloarthritis.

Arrow heads refer to the needle.
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The severity of pain was assessed using a Visual Analogue
Scale (VAS) at 0 (before injection), 1, 2, and 4 weeks follow-
ing the injection (Score range = 0 to 10; 4 for mild, 4-6 for
moderate, and more than 6 for severe pain).

Statistical analysis

The collected data organized, tabulated and statistically
analyzed using statistical package for social sciences (SPSS)
version 22 (SPSS Inc, Chicago, USA). For qualitative data,
frequency and percent distributions were calculated. For
quantitative data, mean, standard Error (SE), minimum
and maximum were calculated. Statistical significance was
defined as P-value < 0.05. The following tests were used:
chi-square test, Student t-test, ANOVA and Man-Whitney
test whenever appropriate.

RESULTS

A total of forty patients with sacroiliitis who divided into
two groups and two subgroups were enrolled in this study.
Mean of age in group I was 45.3 + 7.72 and ranged from
32 to 57 years and in group II was 56.5 + 8.25 and ranged
from 43 to 68 years. The majority of patients were males
in both groups 80% and 85%, respectively. Non-signifi-
cant difference was observed between the studied groups as
regard demographic data. Regarding history in group 1 and
2, mean duration of the disease was 5.45 + 3.41 and 7.95
+ 3.85 years without significant difference. However, there
was a significant difference between the studied groups as
regard the current treatment (p < 0.001) (table I).
Considering VAS score, there was no significant difference
between main groups I and II regarding VAS score before
injection, 1-, 2- and 4-weeks post injection while a signif-
icant difference between subgroups A and B in group 1
was recorded regarding VAS score at 2 and 4 weeks after
injection. Also, there was a significant difference between
subgroups A and B in group II regarding VAS score at 1,
2 and 4 weeks after injection. There was a high significant
difference before and after injection in the main groups and
all subgroups. However, there was no significant difference
between subgroups I (A) and II (A) and I (B) and II (B)
(table II).

DISCUSSION

Whatever the cause of SIJ dysfunction, the resulting sacro-
iliitis is mostly treated conservatively with nonsteroidal
anti-inflammatory medications and physiotherapy as manip-
ulation techniques (14, 15). However, in severe cases local
injection of various substances into the joints leads to rapid
relieve of pain and dysfunction (16).
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As many other regional pain syndromes, local therapy of the
SI joints with intra-articular corticosteroid injection, offers
significant therapeutic benefit. Various studies have been
conducted to explore the indications, therapeutic response,
and outcomes of intraarticular and soft tissue injection
(9, 17-19).

However, long-acting steroid is contraindicated in many
medical comorbid conditions and in such instances, low
molecular weight HA resembles a good alternative that has
been stated to exert pain relieving effects through its anti-in-
flammatory properties in many soft tissue and degenerative
conditions (20-24).

To the best of our knowledge, this is the first study to
compare the effect of HA and long-acting steroid in both
inflammatory and degenerative sacroiliitis.

In our results, a non-significant difference was observed
between the main groups I and II as regards VAS score.
However, a high significant difference between VAS score
before and after injection was recorded.

Also, we found a significant difference between subgroups
A and B in group I regarding VAS score at 2- and 4-weeks
post injection. Also, there was significant difference between
subgroups A and B in group II regarding VAS score at 1-,
2- and 4-weeks post injection. High significant difference
before and after injection in all subgroups was record-
ed. However, there was no significant difference between
subgroups I (A) and IT (A) and I (B) and II (B).

In consistence with our results, Srejic ez al. (22) reported
that pain was found to be 40-67 % better at twelve to sixteen
weeks following the injections as evaluated on a visu-
al analogue scale. The longevity of HA positive impact on
arthralgia and joint function was not identified. However,
their study was a pilot one included only four cases.

Scale et al. (20) in their study on the knee osteoarthri-
tis, demonstrated that when HA injection groups were
compared to control groups, the two-injection and three-in-
jection HA treated group both showed statistically signif-
icant better results for pain outcome as well as overall
treatment assessment at the twelve-weeks assessment. At
the twelve-weeks assessment, the three-injection group
improved statistically considerably more than the two-in-
jection group on all outcomes. At the six-month follow-up,
both HA therapy groups outperformed the control group in
terms of lowering weight-bearing discomfort and nocturnal
pain and recovering joint function.

Many other studies compared the effect of other inter-
ventional treatments with local steroid for treatment of
sacroiliitis. Dutta ez al. (25) reported that percutaneous
radio-frequency ablation is more effective than intraartic-
ular methylprednisolone injection for SIJ Pain in selected
patients with similar demographics.
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Table I. Comparison between the studied groups regarding the demographic, laboratory data and medical treatment.

Group I (n = 20) Group II (n = 20) Test p
Age (years)
Range 32-57 43-68 t=4.433 <0.001*
Mean + SD 453 £7.72 56.5 +8.25
Sex
Male 16 (80.0%) 17 (85.0%) x> =0.173 0.677
Female 4 (20.0%) 3 (15.0%)
Duration of disease (years)
Range 1-14 3-15 t=0.712 0.481
Mean + SD 5.45 +3.41 7.95£3.85
ESR before injection
Range 31-55 5-22 15.245 <0.001*
Mean + SD 45.85 +7.55 14.05 +5.48
ESR 4 weeks after
Range 27-55 2-20 13.845 <0.001*
Mean + SD 419 + 835 11.05 £5.43
tl (p1) 6.440 (< 0.001%) 16.882 (< 0.001%)
CRP before injection
Range 0-23 0-9 163.5 0.327
Median (IQR) 4(0.75-17.25) 3.5(0.5-6)
CRP 4 weeks after
Range 0-23 0-7 167.0 0.383
Median (IQR) 3 (0-16.25) 3 (0.5-4.75)
z (p1) 2.807 (0.005) 1.334 (0.182)
Current treatment o. % o. %
NSAIDs 6 30.0 20 100.0 x> =21.538 <0.001*
DMARDs 0 50.0 0 0.0
Combinations 4 20.0 0 0.0

t: Student t-test; % chi square test; U: Mann-Whitney test; z: Wilcoxon-test; NSAIDs: Non-Steroidal Anti-Inflammatory Drugs; DMARD:s: Disease Modi-
fying Anti-Rheumatic Drugs; p: P-value for comparing between different categories; p,: P-value for comparing between different periods; *statistically

significant at p < 0.05.

Table Il. Comparison between main groups and subgroups as regard VAS score at baseline and follow up points.

VAS Group I p Group IT p, p, P, p,
SCOrE Group A Group B Group A Group B
(n=10) (n=10) (n=10) (n=10)
Before injection
Range 3-10 6-10 0.088 3-10 3-9 0.804 0.114 0.624 0.038
Mean + 7.3 +2.16 87 +1.16 6.7 +3.13 7+211
SD
1 week after
Range 2-9 5-10 0.054 2-10 5-9 0.044" 0.553 0.533 0.862
Mean + 64 +227 8.1+1.29 5.6+3.27 8+1.25
SD
618 Muscles, Ligaments and Tendons Journal 2022;12 (4)
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»
’

VAS

Group I P Group 11 p, p, P, p,
SCOTE Group A Group B Group A Group B
(n=10) (n=10) (n=10) (n=10)
2 weeks after
Range 0-9 5-10 0.012 0-8 5-9 0.006 0.428 0.481 0.478
Mean + 53 +2.63 7.9+1.29 44 +295 7.5 +1.18
SD
4 weeks after
Range 0-7 3-8 0.008" 0-6 3-8 0.005" 0.233 0.317 0.286
Mean + 4.4 +2.07 6.8 +1.48 34 +227 6.1 +1.37
SD
(p) 15.968 12.572 15.347 29477
(< 0.0017) (< 0.0017) (< 0.0017) (< 0.0017)

F: repeated measures ANOVA; VAS: visual analogue scale; p: P-value for comparing between subgroups A and B; p,: P-value for comparing between
different periods; p,: P-value for comparing between main group 1 and 2; p3: P-value for comparing between subgroup A and A; p4: P-value for compar-

ing between subgroup B and B; *statistically significant at p < 0.05.

Soliman ef a/. (26) compared the effect of steroid and plate-
let rich plasma (PRP) and found that both were effective in
relieving pain and improving function and disability in treat-
ment of sacroiliitis by ultrasound guided injection, but PRP
was more efficacious than the steroid with longer lasting
effect. On the other hand, Kim e# a/. (27) compared intra-ar-
ticular concentrated dextrose prolotherapy to intra-articu-
lar corticosteroid for sacroiliac joint dysfunction and found
that dextrose injections led to prominent analgesic effect
compared to corticosteroid.

Although this study provided preliminary evidence on the
effectiveness of HA for treatment of both inflammatory
and degenerative sacroiliitis, it has some limitations; first
the small sample size especially with subgrouping of our
patients leads to decreasing the power and raise the possibil-
ity of the type II error. Given the rarity of the sacroiliac joint
dysfunction and inflammation, this limitation could be over-
come through a multicentric approach. Second, the gender
difference couldn’t be evaluated due to the small proportion
of female patients in both groups. Third, the quality of life
(QoL) improvement was not evaluated. Although there is
no specific questionnaire for evaluation of QoL in patients
with sacroiliitis, the brief pain inventory (BPI) and “the
Euro QoL 5-D” have been previously applicated (28, 29).
Forth, in some instances the low back pain caused by sacro-
iliac joint dysfunction can be caused by spinal radiculopathy
resulting from lumbo-sacral spondylosis which may bias our
selection of patients especially in the group with degenera-
tive sacroiliitis. Lastly, the short term follow up is another
limitation and more large-scale studies with longer follow
up periods are needed to support our results.

Muscles, Ligaments and Tendons Journal 2022;12 (4)

CONCLUSIONS

Low molecular weight hyaluronic acid is a good alternative
for steroid for treatment of inflammatory and degenerative
sacroiliitis. Hyaluronic acid was more efficacious in degen-
erative than inflammatory sacroiliitis while steroid is equal
in efficacy in both conditions.

FUNDINGS

None.

DATA AVAILABILITY

Data are available under reasonable request to the corre-
sponding author.

CONTRIBUTIONS

MA, AM: conceptualization, methodology. KH: data cura-
tion, visualization, investigation, draft writing. All authors:
revision and validation.

ACKNOWLEDGEMENTS

The authors would like to thank all participants of this study

CONFLICT OF INTERESTS

The authors declare that they have no conflict of interests.

619



Ultrasound-Guided Hyaluronic Acid for Sacroiliitis

REFERENCES

1.

2.

10.

11.

12.

13.

14.

15.

16.

Thawrani DP, Agabegi SS, Asghar F. Diagnosing Sacroiliac
Joint Pain. ] Am Acad Orthop Surg 2019;27(3):85-93.
Mahmoodi R, Olyaei GR, Talebian S, Shadmehr A, Ghot-
bi N, Hadian MR. Postural Stability in Individuals with and
without Sacroiliac Joint Dysfunction Before and After Pelvic
Belt Application. Arch Neurosci 2021;8(1):e106242.
Zlomislic V, Garfin SR. Sacroiliac Joint Dysfunction. In: Phil-
lips F, Lieberman I, Polly Jr, D, Wang M (eds). Minimally
Invasive Spine Surgery. Springer, Cham, 2019.

Ebraheim NA, Elgafy H, Semaan HB. Computed tomo-
graphic findings in patients with persistent sacroiliac pain
after posterior iliac graft harvesting. Spine (Phila Pa 1976)
2000;25(16):2047-51.

Chou LH, Slipman CW, Bhagia SM, et al. Inciting events
initiating injection-proven sacroiliac joint syndrome. Pain
Med 2004;5(1):26-32.

Ghosh N, Ruderman EM. Nonradiographic axial spondy-
loarthritis: clinical and therapeutic relevance. Arthritis Res
Ther 2017;19(3):286-71.

Moshrif A, Mosallam A, Ryan M, et al. Characterization of
ankylosing spondylitis in Upper Egypt. Int. J. Clin. Rheuma-
tol 2018;13(1):52-9.

Szadek KM, van der Wurff P, van Tulder MW, Zuurmond
WW, Perez RS. Diagnostic validity of criteria for sacroiliac
joint pain: a systematic review. ] Pain 2009;10(4):354-68.
Liska D, Zelnik R, HegediiSovda N. Clinical examina-
tion of the sacroiliac joint. J Orthop Trauma Rehabil
2021;28:22104917211000755.

Simopoulos TT, Manchikanti L, Gupta S, et al. Systematic
Review of the Diagnostic Accuracy and Therapeutic Effec-
tiveness of Sacroiliac Joint Interventions. Pain Physician
2015;18(5):E713-56.

Fouad AZ, Ayad AE, Tawfik KAW, Mohamed EA, Mansour
MA. The Success Rate of Ultrasound-Guided Sacroiliac Joint
Steroid Injections in Sacroiliitis: Are We Getting Better? Pain
Pract 2021;21(4):404-10.

Jee H, Lee JH, Park KD, Ahn J, Park Y. Ultrasound-guid-
ed versus fluoroscopy-guided sacroiliac joint intra-articular
injections in the noninflammatory sacroiliac joint dysfunc-
tion: a prospective, randomized, single-blinded study. Arch
Phys Med Rehabil 2014;95(2):330-7. 1

van der Linden S, Valkenburg HA, Cats A. Evaluation of
diagnostic criteria for ankylosing spondylitis. A proposal
for modification of the New York criteria. Arthritis Rheum
1984;27(4):361-8.

Ritchlin C, Adamopoulos IE. Axial spondyloarthri-
tis: new advances in diagnosis and management. BM]J
2021;372:m4447.

Vaseghnia A, Shadmehr A, Moghadam B, Olyaei G, Hadian
MR, Khazaeipour Z. The therapeutic effects of manipulation
technique on sacroiliac joint dysfunction in young women.
Muscles Ligaments Tendons ] 2018;8(4):526-33.

Simopoulos TT, Manchikanti L, Singh V, Gupta S, Hameed
H, Diwan S, Cohen SP. A systematic evaluation of prevalence

620

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

and diagnostic accuracy of sacroiliac joint interventions. Pain
Physician 2012;15(3):E305-44.

Moshrif A, Elwan M. The Effect of Addition of Buffered Dextrose
5% Solution on Pain Occurring During Local Steroid Injection
for Treatment of Plantar Fasciitis: A Randomized Controlled
Trial. Muscles Ligaments Tendons J 2019;9(4):525-30.

Jones TA, Togashi R, Wilson ML, Heckmann N, Vangsness CT
Jr. Intra-articular treatment options for knee osteoarthritis. Nat
Rev Rheumatol 2019;15(2):77-90.

Hansen H, Manchikanti L, Simopoulos TT, Christo PJ, Gupta
S, Smith HS, Hameed H, Cohen SP. A systematic evaluation
of the therapeutic effectiveness of sacroiliac joint interventions.
Pain Physician 2012;15(3):E247-78.

Scale D, Wobig M, Wolpert W. Viscosupplementation of osteo-
arthritic knees with hylan: a treatment schedule study. Current
Therapeutic Research 1994;55(3):220-32.

Frizziero A, Vittadini F, Bigliardi D, Costantino C. The Role of
Hyaluronic Acid Injection for the Treatment of Tendinopathy.
Muscles Ligaments Tendons J 2020;10(4):548-52.

Srejic U, Calvillo O, Kabakibou K. Viscosupplementation:
a new concept in the treatment of sacroiliac joint syndrome:
a preliminary report of four cases. Reg Anesth Pain Med
1999;24(1):84-8.

Pozo MA, Balazs EA, Belmonte C. Reduction of senso-
ry responses to passive movements of inflamed knee
joints by hylan, a hyaluronan derivative. Exp Brain Res
1997;116(1):3-9.

Elwan Sayed M, Mohammed Hussein E, Moslaem Ebra-
him A, Moshrif A. Ultrasonographic Guided Intra Articu-
lar Steroid versus Hyaluronic Acid in Adhesive Capsulitis
with and without Suprascapular Nerve Block: a Random-
ized Controlled Trial. Muscles Ligaments Tendons J
2022;12(2):216-23.

Dutta K, Dey S, Bhattacharyya P, Agarwal S, Dev P. Comparison
of Efficacy of Lateral Branch Pulsed Radiofrequency Denerva-
tion and Intraarticular Depot Methylprednisolone Injection for
Sacroiliac Joint Pain. Pain Physician 2018;21(5):489-96.
Soliman SG, Labeeb AA, Abd Allah EA, Abd El Mageed
MK, Galbat EA. Evaluation of platelet-rich plasma vs steroid
in the treatment of sacroiliitis by ultrasound-guided injection
in patients with seronegative axial spondyloarthropathies.
Menoufia Med J 2021;34(2):661-65.

Kim WM, Lee HG, Jeong CW, Kim CM, Yoon MH. A random-
ized controlled trial of intra-articular prolotherapy versus
steroid injection for sacroiliac joint pain. ] Altern Complement
Med 2010;16(12):1285-90.

Safakish R and Babazadeh S. Evaluation of Quality of Life
Improvement in Patient with Sacroiliac Joint Pain After Modi-
fied Radiofrequency Technique: A Four-year Retrospective
Study. Pain Med 2020;21(6):106.

Cher D, Reckling WC. Quality of life in preoperative patients
with sacroiliac joint dysfunction is at least as depressed as
in other lumbar spinal conditions. Med Devices (Auckl)
2015;8:395-403.

Muscles, Ligaments and Tendons Journal 2022;12 (4)


https://doi.org/10.5435/JAAOS-D-17-00132
https://doi.org/10.5435/JAAOS-D-17-00132
http://dx.doi.org/%2010.5812/ans.106242
http://dx.doi.org/%2010.5812/ans.106242
http://dx.doi.org/%2010.5812/ans.106242
http://dx.doi.org/%2010.5812/ans.106242
https://doi.org/10.1007/978-3-030-19007-1_44
https://doi.org/10.1007/978-3-030-19007-1_44
https://doi.org/10.1007/978-3-030-19007-1_44
https://doi.org/10.1097/00007632-200008150-00008
https://doi.org/10.1097/00007632-200008150-00008
https://doi.org/10.1097/00007632-200008150-00008
https://doi.org/10.1097/00007632-200008150-00008
https://doi.org/10.1111/j.1526-4637.2004.04009.x
https://doi.org/10.1111/j.1526-4637.2004.04009.x
https://doi.org/10.1111/j.1526-4637.2004.04009.x
https://doi.org/10.1186/s13075-017-1493-8
https://doi.org/10.1186/s13075-017-1493-8
https://doi.org/10.1186/s13075-017-1493-8
https://www.openaccessjournals.com/articles/characterization-of-ankylosing-spondylitis-in-upper-egypt-12405.html
https://www.openaccessjournals.com/articles/characterization-of-ankylosing-spondylitis-in-upper-egypt-12405.html
https://www.openaccessjournals.com/articles/characterization-of-ankylosing-spondylitis-in-upper-egypt-12405.html
https://doi.org/10.1016/j.jpain.2008.09.014
https://doi.org/10.1016/j.jpain.2008.09.014
https://doi.org/10.1016/j.jpain.2008.09.014
https://doi.org/10.1177/22104917211000755
https://doi.org/10.1177/22104917211000755
https://doi.org/10.1177/22104917211000755
https://pubmed.ncbi.nlm.nih.gov/26431129/
https://pubmed.ncbi.nlm.nih.gov/26431129/
https://pubmed.ncbi.nlm.nih.gov/26431129/
https://pubmed.ncbi.nlm.nih.gov/26431129/
https://doi.org/10.1111/papr.12967
https://doi.org/10.1111/papr.12967
https://doi.org/10.1111/papr.12967
https://doi.org/10.1111/papr.12967
https://doi.org/10.1016/j.apmr.2013.09.021
https://doi.org/10.1016/j.apmr.2013.09.021
https://doi.org/10.1016/j.apmr.2013.09.021
https://doi.org/10.1016/j.apmr.2013.09.021
https://doi.org/10.1016/j.apmr.2013.09.021
https://doi.org/10.1002/art.1780270401
https://doi.org/10.1002/art.1780270401
https://doi.org/10.1002/art.1780270401
https://doi.org/10.1002/art.1780270401
https://doi.org/10.1136/bmj.m4447
https://doi.org/10.1136/bmj.m4447
https://doi.org/10.1136/bmj.m4447
https://doi.org/10.32098/mltj.04.2018.11
https://doi.org/10.32098/mltj.04.2018.11
https://doi.org/10.32098/mltj.04.2018.11
https://doi.org/10.32098/mltj.04.2018.11
https://pubmed.ncbi.nlm.nih.gov/22622915/
https://pubmed.ncbi.nlm.nih.gov/22622915/
https://pubmed.ncbi.nlm.nih.gov/22622915/
https://pubmed.ncbi.nlm.nih.gov/22622915/
https://doi.org/10.32098/mltj.04.2019.06
https://doi.org/10.32098/mltj.04.2019.06
https://doi.org/10.32098/mltj.04.2019.06
https://doi.org/10.32098/mltj.04.2019.06
https://doi.org/10.1038/s41584-018-0123-4
https://doi.org/10.1038/s41584-018-0123-4
https://doi.org/10.1038/s41584-018-0123-4
https://pubmed.ncbi.nlm.nih.gov/22622913/
https://pubmed.ncbi.nlm.nih.gov/22622913/
https://pubmed.ncbi.nlm.nih.gov/22622913/
https://pubmed.ncbi.nlm.nih.gov/22622913/
https://doi.org/10.1016/S0011-393X(05)80166-3
https://doi.org/10.1016/S0011-393X(05)80166-3
https://doi.org/10.1016/S0011-393X(05)80166-3
https://doi.org/10.32098/mltj.04.2020.01
https://doi.org/10.32098/mltj.04.2020.01
https://doi.org/10.32098/mltj.04.2020.01
https://doi.org/10.1016/s1098-7339(99)90170-0
https://doi.org/10.1016/s1098-7339(99)90170-0
https://doi.org/10.1016/s1098-7339(99)90170-0
https://doi.org/10.1016/s1098-7339(99)90170-0
https://doi.org/10.1007/pl00005742
https://doi.org/10.1007/pl00005742
https://doi.org/10.1007/pl00005742
https://doi.org/10.1007/pl00005742
http://www.mltj.online/ultrasonographic-guided-intra-articular-steroid-versus-hyaluronic-acid-in-adhesive-capsulitis-with-and-without-suprascapular-nerve-block-a-randomized-controlled-trial/
http://www.painphysicianjournal.com/linkout?issn=&vol=21&page=489
https://www.mmj.eg.net/article.asp?issn=1110-2098;year=2021;volume=34;issue=2;spage=661;epage=667;aulast=Soliman;type=3
https://www.liebertpub.com/doi/10.1089/acm.2010.0031?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.allevioclinic.com/evaluation-of-quality-of-life-improvement-in-patient-with-sacroiliac-joint-pain-after-modified-radiofrequency-technique-a-four-year-retrospective-study/
https://dx.doi.org/10.2147/MDER.S92070



