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Abstract

Lower back pain (LBP) is a global health concern with increasing prevalence, projected to reach 843 million cases by
2050. Lumbar facet joint (LF]) syndrome contributes significantly to LBP, impacting patient quality of life. Despite its
prevalence, a gold standard for accurate and noninvasive diagnosis of LBP has not yet been established, leading to
underdiagnosis and inadequate treatment. This case report presents a 57-year-old woman diagnosed with LF]
syndrome and mild sacroiliitis through single-photon emission computed tomography- computed tomography (SPECT-
CT) and quantitative sacroiliac scintigraphy (QSS). The patient presented with persistent LBP and hip pain without
history of trauma or surgery. Clinical examination revealed lumbar tenderness, limited mobility, and positive Fortin and
STORK tests. Whole body bone scan (WBBS) revealed tracer uptake at the sacroiliac (SI) joints and multiple spinal levels,
particularly L3-L4. Hybrid SPECT-CT imaging showed heightened bone activity on lumbar spine, confirming
degenerative arthropathy of the L3-L4 facet joints, in contrast with minimal evidence obtained from plain radiography
and CT images. Furthermore, combining results from SPECT-CT and borderline sacroiliac indices from QSS indicate the
presence of chronic degenerative sacroiliitis. Identifying the source of LBP remains challenging. SPECT-CT emerges as
a valuable tool for comprehensive evaluation of LBP by combining anatomical and functional imaging of target tissues,
allowing increased foci localization and accuracy of diagnosis. QSS can also be utilized as a complement in identifying
the presence of chronic lesions of the SI joints. These promising results open opportunities for more research on the
efficacy of combined morphological and functional imaging, as well as sacroiliac indices as a complementary diagnostic
tool.
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1 Introduction

The World Health Organization (WHO) predicts a significant rise in cases of lower back pain (LBP) from 619 million in
2020 to an estimated 843 million by 20501 In Taiwan, approximately 84% of adults have reported experiencing LBP at
least once in their lifetime2. Lumbar facet joint (LF]) syndrome, accounting for 15% to 41% of LBP cases globally,
significantly decreasing patients' quality of life3. This condition arises when facet joints become a source of pain, often
due to spine degeneration or spondylolysis3. Despite its wide prevalence and significant impact on quality of life, precise
diagnostic tools and accurate data remain lacking. LF] syndrome is frequently either undiagnosed, misdiagnosed, or
inadequately treated.
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Currently, the gold standard for evaluating facet joint pain involves administering diagnostic blocks, a procedure
associated with invasiveness and a notable false positive ratet The hybrid single-photon emission computed
tomography- computed tomography (SPECT-CT) has demonstrated superior diagnostic and treatment outcomes for LF]
syndrome patients, as it integrates both spinal anatomy and function®. We present the case of a 57-year-old woman who
suffered from lower back and hip pain for more than five months. After a series of clinical and instrumental assessments,
she was confirmed to have LF] syndrome with mild sacroiliitis ultimately through quantitative sacroiliac scintigraphy
(QSS) and hybrid SPECT-CT.

2 Case Presentation

2.1 Patient history

The patient, a 57-year-old female, presented with LBP and hip pain persisting for the last five months. She described
substantial difficulties in various movements, particularly when transitioning from a seated to standing position. She
reported previous consults from general physicians who prescribed muscle relaxants but provided minimal relief. Due
to persistent discomfort, the patient sought further evaluation at our outpatient department. The patient is currently in
a pre-menopausal stage and has a medical history of functional thoracolumbar scoliosis.

2.2  Physical examination

Local tenderness in the lumbar spine and bilateral sacroiliac (SI) region, limited range of motion were observed during
physical examination. A positive Fortin finger test was noted, during which the patient identified the point(s) of pain
upon command around the sacroiliac region (<1 cm away) on three occasions. Moreover, a positive bilateral STORK test
was observed, with the patient experiencing pain during both the stance and swing phases.

2.3 Diagnostic assessment

Plain radiography showed no apparent lesions in the spinal column but with observable degenerative changes at the SI
joints (see Figure 1). WBBS using technetium 99m-methyl diphosphonate (Tc-99m MDP) revealed increased focal tracer
uptake at multiple spinal levels and in the SI joints, with particularly pronounced uptake bilaterally at the L3-L4 level
(see Figure 2 and 3C), suggesting potential lesion in this region. The QSS examination yielded sacroiliac joint/sacrum
(SI/S) ratios of 1.14, 1.00, and 1.13 for the left side, and corresponding values of 1.16, 1.06, and 1.20 for the right side
(see Figure 2). With a cutoff value of 1.30 at our facility®, the left side indicated typical values, while the right was
borderline, indicating possible benign lesion. The hybrid SPECT-CT findings confirmed the bilateral LF] of the L3 and L4
as the source of LBP, as supported by the intense radiotracer uptake in this specific area (see Figure 2A). Furthermore,
increased metabolic activity is also observed in the right SI joints, concurrent with mild sacroiliac inflammation.

Figure 1 X-ray of the thoracolumbar spine and the sacroiliac region.
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Figure 2 Quantitative sacroiliac scan results showed borderline sacroiliac index on the left (1.14, 1.00, 1.13) and
slightly higher on the right (1.16, 1.06, 1.20)

Figure 3 (A) SPECT-CT showing increased tracer activity in the bilateral L3-L4 region; moderate tracer uptake at the
SIjoint. (B) Subtle lesions revealed by CT compared to the SPECT-CT. (C) WBBS results indicated increased tracer
uptake at the L3-L4 level
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3 Discussion

We reported a case of a 57-year-old woman whose LBP and hip pain were identified to originate from the facet joints at
the lumbar spine (i.e., LF] syndrome) and SI joints (i.e., mild sacroiliitis) through hybrid SPECT-CT and QSS.

Despite the widespread prevalence of chronic back pain globally, a gold standard for noninvasive examination (i.e.,
imaging techniques) has not yet been established*’. F] syndrome poses diagnostic challenges due to the non-specificity
of clinical examinations, leading to irrelevant instrumental assessments’. While morphological imaging (e.g., CT) allows
visualization of joint degeneration, detection of FJ inflammation may possess more clinical relevance for appropriate
intervention3. Diagnostic blocks are generally regarded as the most reliable method for detecting pain that originated
from the facet joints8. It involves the precise injection of a numbing medication into or around the joint suspected of
causing pain®. However, numerous issues concerning the accuracy of diagnostic blocks were raised, particularly the
high rate of false positives ranging from 20% to 45%310.

SPECT-CT is a hybrid imaging technique that incorporates molecular and anatomical imaging from SPECT and CT to
provide more detailed information on the anatomical and functional characteristics of the target tissues. SPECT-CT has
been found to have superior diagnostic value in several aspects such as precise foci localization and identification of
serendipitous lesions, which may not be evident in plain radiographs alone367. In our case, although manifestations of
degenerative change in the SI region were observable through x-ray and CT, lesions on the facet joints were not evident.
Spinal radiographs were described to be of limited use in investigating chronic LBP due to poor specificity and
sensitivity, only demonstrating degenerative changes at a later stage, and containing little value in predicting treatment
response to FJ] pathologies!l. Meanwhile, SPECT-CT was reported to be effective in identifying the source of back pain
in 92% of cervical spine scans and 86% of lumbar spine scans and in predicting treatment response in chronic LBP512,
Several cases have also reported either the early detection of other spinal lesions or identification of chronic, subtle
pathologies through SPECT-CT131415 Qur case findings are consistent with a previous Canadian case reported by
Carstensen and colleagues, in which lumbar facet arthropathy was evident on plain radiographs but was confirmed only
through SPECT-CT?¢. Conflicting data on the diagnostic value of QSS exists, with multiple studies reporting low
sensitivity for identifying SI joint pathologies, thus precluding its use as a standalone diagnostic tool for sacroiliitis7.18,
Despite this limitation, it is recognized as a valuable complementary instrument for confirming sacroiliitis due to high
specificity920. However, as these values can be influenced by various factors, each institution should establish its own
standard index values. Simultaneously, it is essential to account for the impact of age and gender on these values17.19.21,

4  Conclusion

LF] syndrome constitutes a significant portion of chronic LBP cases. Nonetheless, there remains a lack of consensus
regarding diagnostic standards. Our case supports the use of SPECT-CT as a valuable diagnostic tool for precise
localization of the primary pain source and potential contributing factors. Combining the quantitative measures from
QSS and qualitative findings from SPECT-CT also contribute to a more accurate diagnosis of sacroiliitis.

Compliance with ethical standards

Disclosure of conflict of interest

There is no conflict of interest.

Statement of informed Consent

Written consent from the patient, available upon request.

References
[1] World Health Organization. (2023). Low back pain. World Health Organization. https://www.who.int/news-
room/fact-sheets/detail/low-back-pain#:~:text=Key%?20facts,expansion%20and%20ageing%20(1)

[2]  Curtis L, Shah N, Padalia D. Facet Joint Disease. [Updated 2023 Jan 9]. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2023 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK541049/

[3] Lin PH, Tsai YA, Chen WC, Huang SF. Prevalence, characteristics, and work-related risk factors of low back pain
among hospital nurses in Taiwan: a cross-sectional survey. Int ] Occup Med Environ Health. 2012;25(1):41-50.
doi:10.2478/s13382-012-0008-8

22


https://www.ncbi.nlm.nih.gov/books/NBK541049/

International Journal of Frontiers in Biology and Pharmacy Research, 2024, 05(01), 019-023

Perolat R, Kastler A, Nicot B, Pellat JM, Tahon F, Attye A, Heck O, Boubagra K, Grand S, Krainik A. Facet joint
syndrome: from diagnosis to interventional management. Insights Imaging. 2018 Oct;9(5):773-789. doi:
10.1007/s13244-018-0638-x.

Matar HE, Navalkissoor S, Berovic M, Shetty R, Garlick N, Casey AT, Quigley AM. Is hybrid imaging (SPECT/CT) a
useful adjunct in the management of suspected facet joints arthropathy? Int Orthop. 2013 May;37(5):865-70. doi:
10.1007/s00264-013-1811-y. Epub 2013 Feb 15. PMID: 23412368; PMCID: PMC3631481.

Lim ZW, Tsai SH, Lin YC, Cheng YY, * Chang ST. A worthwhile measurement of early vigilance and therapeutic
monitor in axial apondyloarthritis: A literature review of quantitative sacroiliac scintigraphy.EM] Rheumatol.
2021;8[1]:129-139. https://doi.org/10.33590/emjrheumatol /21-00014.

Manchikanti L, Hirsch JA, Falco F], Boswell MV. Management of lumbar zygapophysial (facet) joint pain. World ]
Orthop. 2016 May 18;7(5):315-37. doi: 10.5312/wjo.v7.i5.315. PMID: 27190760; PMCID: PMC4865722.

Boswell MV, Shah RV, Everett CR, Sehgal N, McKenzie Brown AM, Abdi S, Bowman RC 2nd, Deer TR, Datta S,
Colson ]D, Spillane WF, Smith HS, Lucas LF, Burton AW, Chopra P, Staats PS, Wasserman RA, Manchikanti L.
Interventional techniques in the management of chronic spinal pain: evidence-based practice guidelines. Pain
Physician. 2005 Jan;8(1):1-47. PMID: 16850041.

Le DT, Alem N. Facet Joint Injection. [Updated 2023 Jun 20]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2023 Jan. Doi: https://www.ncbi.nlm.nih.gov/books/NBK572125/

Cohen SP, Raja SN. Pathogenesis, diagnosis, and treatment of lumbar zygapophysial (facet) joint pain.
Anesthesiology. 2007 Mar;106(3):591-614. doi: 10.1097/00000542-200703000-00024. PMID: 17325518.

Shur N, Corrigan A, Agrawal K, Desai A, Gnanasegaran G. Radiological and Radionuclide Imaging of Degenerative
Disease of the Facet Joints. Indian ] Nucl Med. 2015;30(3):191-198. d0i:10.4103/0972-3919.158526.

Lee [, Budiawan H, Moon JY, Cheon GJ, Kim YC, Paeng JC, Kang KW, Chung JK, Lee DS. The value of SPECT/CT in
localizing pain site and prediction of treatment response in patients with chronic low back pain. ] Korean Med
Sci. 2014 Dec;29(12):1711-6. doi: 10.3346/jkms.2014.29.12.1711. Epub 2014 Nov 21. PMID: 25469075; PMCID:
PM(C4248596.

Chang ST, Liu CC, Yang WH. Single-photon emission computed tomography/computed tomography (hybrid
imaging) in the diagnosis of unilateral facet joint arthritis after internal fixation for atlas fracture. HSOA Journal
of Medicine: Study & Research 2019; 2: 010. (non-SCI)

Tee DAG, Huang TY, Lai CY, and Chang ST* The Utilization of Single Photon Emission Computed
Tomography/Computed Tomography (Spect/Ct) for Detecting Early-Phase Diffuse Idiopathic Skeletal
Hyperostosis. JCMCR. 2023; 26(4): 005

Scheyerer, M. |, Pietsch, C., Zimmermann, S. M., Osterhoff, G., Simmen, H. P., & Werner, C. M. (2014). SPECT/CT
for imaging of the spine and pelvis in clinical routine: a physician's perspective of the adoption of SPECT/CT in a
clinical setting with a focus on trauma surgery. European journal of nuclear medicine and molecular imaging, 41
Suppl 1, S59-S66. https://doi.org/10.1007 /s00259-013-2554-0

Carstensen MH, Al-Harbi M, Urbain JL, Belhocine TZ. SPECT/CT imaging of the lumbar spine in chronic low back
pain: a case report. Chiropr Man Therap. 2011;19(1):2. Published 2011 Jan 11. do0i:10.1186/2045-709X-19-2

Tiwari, B. P., & Basu, S. (2013). Estimation of sacroiliac joint index in normal subjects of various age groups:
comparative evaluation of four different methods of quantification in skeletal scintigraphy. Nuclear medicine
review. Central & Eastern Europe, 16(1), 26-30. https://doi.org/10.5603/NMR.2013.0005

Song IH, Carrasco-Fernandez ], Rudwaleit M, Sieper J. The diagnostic value of scintigraphy in assessing sacroiliitis
in ankylosing spondylitis: a systematic literature research. Ann Rheum Dis. 2008;67(11):1535-1540.
doi:10.1136/ard.2007.083089

Kog¢ ZP, Kin Cengiz A, Aydin F, et al. Sacroiliac indicis increase the specificity of bone scintigraphy in the diagnosis
of sacroiliitis. Sakroiliak indeksler Kemik Sintigrafisinin Sakroiliit Tamisindaki Spesifitesini Arttirir. Mol Imaging
Radionucl Ther. 2015;24(1):8-14. doi:10.4274 /mirt.40427

Ornilla E, Sancho L, Beorlegui C, et al. Diagnostic value of quantitative SPECT/CT in assessing active sacroiliitis in
patients with axial spondylarthritis and/or inflammatory low back pain. An Sist Sanit Navar. 2022;45(1):e0953.
Published 2022 Apr 28. d0i:10.23938/ASSN.0953

Ibrahim MU, Hussain F, Adil M, Ibrahim MI, Dar Z "Salim, Sikandar Z. Sacroiliac Joint Index in Healthy Pakistani
Population and Patients with Sacroiliitis Using Technetium-99m Methylene Diphosphonate Bone Scintigraphy.
PAFM]J. 2023 Oct;73(5):1541-4. Doi: https://www.pafmj.org/PAFM]/article/view /974

23


https://doi.org/10.33590/emjrheumatol/21-00014
https://www.ncbi.nlm.nih.gov/books/NBK572125/
https://doi.org/10.1007/s00259-013-2554-0
https://doi.org/10.5603/NMR.2013.0005

