
DAFTAR PUSTAKA 

Akkiraju, H., & Nohe, A. (2015). Role of Chondrocytes in Cartilage Formation, 
Progression of Osteoarthritis and Cartilage Regeneration. Journal of 
developmental biology, 3(4), 177. https://doi.org/10.3390/JDB3040177 

Almeer, G., Azzopardi, C., Kho, J., Gupta, H., James, S. L., & Botchu, R. (2020). 
Anatomy and pathology of facet joint. Journal of Orthopaedics, 22, 109. 
https://doi.org/10.1016/J.JOR.2020.03.058 

Boszczyk, B. M., Boszczyk, A. A., Korge, A., Grillhösl, A., Boos, W. D., Putz, R., 
… Benjamin, M. (2003). Immunohistochemical analysis of the extracellular 
matrix in the posterior capsule of the zygapophysial joints in patients with 
degenerative L4-5 motion segment instability. Journal of neurosurgery, 99(1 
Suppl), 27–33. https://doi.org/10.3171/SPI.2003.99.1.0027 

Chadha, M., Sharma, G., Arora, S. S., & Kochar, V. (2013). Association of facet 
tropism with lumbar disc herniation. European Spine Journal, 22(5), 1045. 
https://doi.org/10.1007/S00586-012-2612-5 

Chen, S., Fu, P., Wu, H., & Pei, M. (2017). Meniscus, articular cartilage, and 
nucleus pulposus: a comparative review of cartilage-like tissues in anatomy, 
development, and function. Cell and tissue research, 370(1), 53. 
https://doi.org/10.1007/S00441-017-2613-0 

Chen, X., Cheng, Y., & Wu, H. (2023). Intradural lumbar disc herniation of L2–
L3: A case report and literature review. Frontiers in Surgery, 9. 
https://doi.org/10.3389/fsurg.2022.1047974 

Cicco, F. L. De, & Willhuber, G. O. C. (2023). Nucleus Pulposus Herniation. 
StatPearls. Diambil dari https://www.ncbi.nlm.nih.gov/books/NBK542307/ 

Dahlan, M. S. (2014). Statistik Untuk Kedokteran dan Kesehatan (6 ed.). Jakarta: 
Epidemiologi Indonesia. 

Dai, L. Y. (2001). Orientation and tropism of lumbar facet joints in degenerative 
spondylolisthesis. International Orthopaedics, 25(1), 40. 
https://doi.org/10.1007/S002640000201 

Eroglu, A., & Eroglu, A. (2022). Evaluation the association of facettropism in 
multi-sports athletes with cervical disc hernia. BMC Musculoskeletal 
Disorders, 23(1). https://doi.org/10.1186/s12891-022-05552-x 

Fjeld, O. R., Grøvle, L., Helgeland, J., Småstuen, M. C., Solberg, T. K., Zwart, J. 
A., & Grotle, M. (2019). Complications, reoperations, readmissions, and 
length of hospital stay in 34 639 surgical cases of lumbar disc herniation. The 
bone & joint journal, 101-B(4), 470–477. https://doi.org/10.1302/0301-
620X.101B4.BJJ-2018-1184.R1 

Frost, B. A., Camarero-Espinosa, S., & Johan Foster, E. (2019). Materials for the 
Spine: Anatomy, Problems, and Solutions. Materials, 12(2), 253. 
https://doi.org/10.3390/MA12020253 

Gellhorn, A. C., Katz, J. N., & Suri, P. (2013). Osteoarthritis of the spine: the facet 
joints. Nature reviews. Rheumatology, 9(4), 216. 
https://doi.org/10.1038/NRRHEUM.2012.199 

Guerin, H. L., & Elliott, D. M. (2007). Quantifying the contributions of structure to 
annulus fibrosus mechanical function using a nonlinear, anisotropic, 
hyperelastic model. Journal of orthopaedic research : official publication of 

KORELASI ANTARA DERAJAT FACET JOINT TROPISM DENGAN DERAJAT HERNIA NUCLEUS
PULPOSUS VERTEBRA CERVICAL
PADA PEMERIKSAAN MRI
Firi Ardana Arifin, Dr. dr. Bagaswoto Poedjomartono, Sp.Rad(K)-RI, Sp.KN, M.Kes, FICA   ; dr. Evi Artsini, Sp.Rad(K)-TR
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



the Orthopaedic Research Society, 25(4), 508–516. 
https://doi.org/10.1002/JOR.20324 

Hadjipavlou, A. G., Tzermiadianos, M. N., Bogduk, N., & Zindrick, M. R. (2008). 
The pathophysiology of disc degeneration: a critical review. The Journal of 
bone and joint surgery. British volume, 90(10), 1261–1270. 
https://doi.org/10.1302/0301-620X.90B10.20910 

Hasvik, E., Iordanova Schistad, E., Grøvle, L., Julsrud Haugen, A., Røe, C., & 
Gjerstad, J. (2014). Subjective health complaints in patients with lumbar 
radicular pain and disc herniation are associated with a sex - OPRM1 A118G 
polymorphism interaction: A prospective 1-year observational study. BMC 
Musculoskeletal Disorders, 15(1). https://doi.org/10.1186/1471-2474-15-161 

Huang, X., Ye, L., Liu, X., Weng, R., Tan, J., Xie, P., … Jiang, X. (2020). The 
relationship between facettropism and cervical disc herniation. Journal of 
Anatomy, 236(5). https://doi.org/10.1111/joa.13151 

Huang, Z., Zhang, Y., Rong, X., Zhang, X., Liu, H., & Jin, Z. (2022). Investigation 
on the biomechanical behaviour of the lower cervical spine induced by 
facettropism with respect to the sagittal plane. Medical Engineering and 
Physics, 102. https://doi.org/10.1016/j.medengphy.2022.103779 

Inaki Arrotegui.(2019). Extraforaminal Lumbar Disc Herniation-How to Approach. 
Journal of Spine Research and Surgery 1 : 033-036. 

Jaumard, N. V., Welch, W. C., & Winkelstein, B. A. (2011). Spinal facet joint 
biomechanics and mechanotransduction in normal, injury and degenerative 
conditions. Journal of Biomechanical Engineering, 133(7). 
https://doi.org/10.1115/1.4004493 

Johnson, S. M., & Shah, L. M. (2019). Imaging of Acute Low Back Pain. 
Radiologic clinics of North America, 57(2), 397–413. 
https://doi.org/10.1016/J.RCL.2018.10.001 

Jordan, J., Konstantinou, K., & O’Dowd, J. (2009). Herniated lumbar disc. BMJ 
Clinical Evidence, 2009. https://doi.org/10.3171/jns.1994.81.5.0806b 

Kalichman, L., Suri, P., Guermazi, A., Li, L., & Hunter, D. J. (2009). Facet 
orientation and tropism: associations with facet joint osteoarthritis and 
degenerative spondylolisthesis. Spine, 34(16), E579. 
https://doi.org/10.1097/BRS.0B013E3181AA2ACB 

Kementerian Kesehatan RI. (2018). Riset Kesehatan Dasar Tahun 2018. Diambil 
dari http://labdata.litbang.depkes.go.id/riset-badan-litbangkes/menu-
riskesnas/menu-riskesdas 

Kim, Y. K., Kang, D., Lee, I., & Kim, S. Y. (2018). Differences in the incidence of 
symptomatic cervical and lumbar disc herniation according to age, sex and 
national health insurance eligibility: A pilot study on the disease’s association 
with work. International Journal of Environmental Research and Public 
Health, 15(10). https://doi.org/10.3390/ijerph15102094 

 

Ko, S., Chae, S., Choi, W., Kim, J. Y., Kwon, J., & Doh, J. (2019). The Prevalence 
of Facet Tropism and Its Correlation with Low Back Pain in Selected 
Community-Based Populations. Clinics in Orthopedic Surgery, 11(2), 176. 
https://doi.org/10.4055/CIOS.2019.11.2.176 

KORELASI ANTARA DERAJAT FACET JOINT TROPISM DENGAN DERAJAT HERNIA NUCLEUS
PULPOSUS VERTEBRA CERVICAL
PADA PEMERIKSAAN MRI
Firi Ardana Arifin, Dr. dr. Bagaswoto Poedjomartono, Sp.Rad(K)-RI, Sp.KN, M.Kes, FICA   ; dr. Evi Artsini, Sp.Rad(K)-TR
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



Lennard, T. A., Vivian, D., & Singla, A. (2011). Pain Procedures in Clinical 
Practice. Pain Procedures in Clinical Practice. 
https://doi.org/10.1016/C2009-0-54973-2 

Li, Jiaqi, Cui, H., Liu, Z., Sun, Y., Zhang, F., Sun, Y., & Zhang, W. (2019). Utility 
of diffusion tensor imaging for guiding the treatment of lumbar disc herniation 
by percutaneous transforaminal endoscopic discectomy. Scientific Reports, 
9(1). https://doi.org/10.1038/s41598-019-55064-3 

Li, Jun, Muehleman, C., Abe, Y., & Masuda, K. (2011). Prevalence of Facet Joint 
Degeneration in Association with Intervertebral Joint Degeneration in a 
Sample of Organ Donors. Journal of orthopaedic research : official 
publication of the Orthopaedic Research Society, 29(8), 1267. 
https://doi.org/10.1002/JOR.21387 

Lindsay, K. W., Bone, I., & Fuller, G. (2015). Neurology and Neurosurgery 
Illustrated: Fifth Edition. Neurology and Neurosurgery Illustrated: Fifth 
Edition. 

Longo, U. G., Loppini, M., Denaro, L., Maffulli, N., & Denaro, V. (2010). Rating 
scales for low back pain. British Medical Bulletin, 94(1). 
https://doi.org/10.1093/bmb/ldp052 

Lotz, J. C., Fields, A. J., & Liebenberg, E. C. (2013). The Role of the Vertebral End 
Plate in Low Back Pain. Global Spine Journal, 3(3), 153. 
https://doi.org/10.1055/S-0033-1347298 

Manchikanti L, Singh V, Falco FJ, et al. An update of the systematic assessment of 
the diagnostic accuracy of lumbar facet joint nerve blocks. Pain Physician. 
2012;15(6):E869-E907. 

Nagashima, H., Dokai, T., Hashiguchi, H., Ishii, H., Kameyama, Y., Katae, Y., … 
Teshima, R. (2011). Clinical features and surgical outcomes of cervical 
spondylotic myelopathy in patients aged 80 years or older: A multi-center 
retrospective study. European Spine Journal, 20(2). 
https://doi.org/10.1007/s00586-010-1672-7 

Nakashima, H., Yukawa, Y., Suda, K., Yamagata, M., Ueta, T., & Kato, F. (2015). 
Abnormal findings on magnetic resonance images of the cervical spines in 
1211 asymptomatic subjects. Spine, 40(6). 
https://doi.org/10.1097/BRS.0000000000000775 

Nedresky, D., Reddy, V., & Singh, G. (2021). Anatomy, Back, Nucleus Pulposus. 
StatPearls. Diambil dari https://www.ncbi.nlm.nih.gov/books/NBK535373/ 

Newell, N., Little, J. P., Christou, A., Adams, M. A., Adam, C. J., & Masouros, S. 
D. (2017). Biomechanics of the human intervertebral disc: A review of testing 
techniques and results. Journal of the mechanical behavior of biomedical 
materials, 69, 420–434. https://doi.org/10.1016/J.JMBBM.2017.01.037 

Nguyen, C., Sanchez, K., Roren, A., Palazzo, C., Falcou, L., Drapé, J. L., Rannou, 
F., Poiraudeau, S., & Lefèvre-Colau, M. M. (2016). Anatomical specificities 
of the degenerated cervical spine: a narrative review of clinical implications, 
with special focus on targeted spinal injections. Annals of Physical and 
Rehabilitation Medicine, 59(4), 276–281. 
https://doi.org/10.1016/J.REHAB.2015.12.006 

Park, C. H., Park, E. S., Lee, S. H., Lee, K. K., Kwon, Y. K., Kang, M. S., … Shin, 
Y. H. (2019). Risk factors for early recurrence after transforaminal endoscopic 

KORELASI ANTARA DERAJAT FACET JOINT TROPISM DENGAN DERAJAT HERNIA NUCLEUS
PULPOSUS VERTEBRA CERVICAL
PADA PEMERIKSAAN MRI
Firi Ardana Arifin, Dr. dr. Bagaswoto Poedjomartono, Sp.Rad(K)-RI, Sp.KN, M.Kes, FICA   ; dr. Evi Artsini, Sp.Rad(K)-TR
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



lumbar disc decompression. Pain Physician, 22(2). 
https://doi.org/10.36076/ppj/2019.22.e133 

Perie, D. S., MacLean, J. J., Owen, J. P., & Iatridis, J. C. (2006). Correlating 
Material Properties with Tissue Composition inEnzymatically Digested 
Bovine Annulus Fibrosus and Nucleus PulposusTissue. Annals of biomedical 
engineering, 34(5), 769. https://doi.org/10.1007/S10439-006-9091-Y 

Raj, P. P. (2008). Intervertebral disc: anatomy-physiology-pathophysiology-
treatment. Pain practice : the official journal of World Institute of Pain, 8(1), 
18–44. https://doi.org/10.1111/J.1533-2500.2007.00171.X 

Rao, D., Scuderi, G., Scuderi, C., Grewal, R., & Sandhu, S. J. (2018). The Use of 
Imaging in Management of Patients with Low Back Pain. Journal of Clinical 
Imaging Science, 8. https://doi.org/10.4103/jcis.jcis_16_18 

Ridha Dharmajaya, dr. (2017). Spondylosis Cervical.ISBN 978-602-465-004-
9.USU Press. 

Rodriguez, A. G., Rodriguez-Soto, A. E., Burghardt, A. J., Berven, S., Majumdar, 
S., & Lotz, J. C. (2012). Morphology of the human vertebral endplate. Journal 
of orthopaedic research : official publication of the Orthopaedic Research 
Society, 30(2), 280. https://doi.org/10.1002/JOR.21513 

Rong, X., Liu, Z., Wang, B., Pan, X., & Liu, H. (2017). Relationship between facet 
tropism and facet joint degeneration in the sub-axial cervical spine. BMC 
Musculoskeletal Disorders, 18(1). https://doi.org/10.1186/S12891-017-1448-
X 

Sharma, S. B., & Kim, J. S. (2019). A Review of Minimally Invasive Surgical 
Techniques for the Management of Thoracic Disc Herniations. Neurospine, 
16(1), 24. https://doi.org/10.14245/NS.1938014.007 

Shin, M. H., Ryu, K. S., Hur, J. W., Kim, J. S., & Park, C. K. (2013). Association 
of facet tropism and progressive facet arthrosis after lumbar total disc 
replacement using ProDisc-L®. European Spine Journal, 22(8), 1717. 
https://doi.org/10.1007/S00586-012-2606-3 

Simon, P., Orías, A. A. E., Andersson, G. B. J., An, H. S., & Inoue, N. (2012). In 
vivo topographic analysis of lumbar facet joint space width distribution in 
healthy and symptomatic subjects. Spine, 37(12), 1058. 
https://doi.org/10.1097/BRS.0B013E3182552EC9 

Smith, L. J., & Fazzalari, N. L. (2009). The elastic fibre network of the human 
lumbar anulus fibrosus: architecture, mechanical function and potential role in 
the progression of intervertebral disc degeneration. European Spine Journal, 
18(4), 439. https://doi.org/10.1007/S00586-009-0918-8 

Su, D. C. J., & Chang, K.-V. (2022). Facet Arthritis. StatPearls. Diambil dari 
https://www.ncbi.nlm.nih.gov/books/NBK493233/ 

Suri, P., Miyakoshi, A., Hunter, D. J., Jarvik, J. G., Rainville, J., Guermazi, A., … 
Katz, J. N. (2011). Does lumbar spinal degeneration begin with the anterior 
structures? A study of the observed epidemiology in a community-based 
population. BMC Musculoskeletal Disorders, 12, 202. 
https://doi.org/10.1186/1471-2474-12-202 

Tan, S. H., Teo, E. C., & Chua, H. C. (2004). Quantitative three-dimensional 
anatomy of cervical, thoracic and lumbar vertebrae of Chinese Singaporeans. 
European Spine Journal, 13(2), 137. https://doi.org/10.1007/S00586-003-
0586-Z 

KORELASI ANTARA DERAJAT FACET JOINT TROPISM DENGAN DERAJAT HERNIA NUCLEUS
PULPOSUS VERTEBRA CERVICAL
PADA PEMERIKSAAN MRI
Firi Ardana Arifin, Dr. dr. Bagaswoto Poedjomartono, Sp.Rad(K)-RI, Sp.KN, M.Kes, FICA   ; dr. Evi Artsini, Sp.Rad(K)-TR
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



Tischer, T., Aktas, T., Milz, S., & Putz, R. V. (2006). Detailed pathological changes 
of human lumbar facet joints L1–L5 in elderly individuals. European Spine 
Journal, 15(3), 308. https://doi.org/10.1007/S00586-005-0958-7 

Urits, I., Burshtein, A., Sharma, M., Testa, L., Gold, P. A., Orhurhu, V., … Kaye, 
A. D. (2019). Low Back Pain, a Comprehensive Review: Pathophysiology, 
Diagnosis, and Treatment. Current Pain and Headache Reports. 
https://doi.org/10.1007/s11916-019-0757-1 

Vyas, K. H., Banerji, D., Behari, S., Jain, S., Jain, V. K., & Chhabra, D. K. (2004). 
C3-4 level cervical spondylotic myelopathy. Neurology India, 52(2). 

Wang, Y., Chen, G., Lin, J., Huang, W., Wang, J., & Teng, H. (2021). The 
Correlation Between FacetTropism and Intervertebral Disc Herniation in the 
Subaxial Cervical Spine. Spine, 46(5). 
https://doi.org/10.1097/BRS.0000000000003788 

Weng, R., Huang, X. C., Ye, L. Q., Yang, C. K., Cai, Z. Y., Xu, Y. R., … Yao, Z. 
S. (2022). Investigating the mechanical effect of the sagittal angle of the 
cervical facetjoint on the cervical intervertebral disc. Digital Health, 8. 
https://doi.org/10.1177/20552076221134456 

Weishaupt, D., Zanetti, M., Boos, N., & Hodler, J. (1999). MR imaging and CT in 
osteoarthritis of the lumbar facet joints. Skeletal Radiology, 28(4). 
https://doi.org/10.1007/s002560050503 

World Health Organization. (2016). Low Back Pain. Diambil 15 Juli 2020, dari 
https://www.who.int/medicines/areas/priority_medicines/Ch6_24LBP.pdf?ua
=1 

Yi, J. S., Cha, J. G., Han, J. K., & Kim, H. J. (2015). Imaging of Herniated Discs of 
the Cervical Spine: Inter-Modality Differences between 64-Slice Multidetector 
CT and 1.5-T MRI. Korean Journal of Radiology, 16(4), 881–888. 
https://doi.org/10.3348/KJR.2015.16.4.881 

Yoon, W. W., & Koch, J. (2021). Herniated discs: when is surgery necessary? 
EFORT Open Reviews, 6(6). https://doi.org/10.1302/2058-5241.6.210020 

Yu, P., Mao, F., Chen, J., Ma, X., Dai, Y., Liu, G., … Liu, J. (2022). Characteristics 
and mechanisms of resorption in lumbar disc herniation. Arthritis Research 
and Therapy. https://doi.org/10.1186/s13075-022-02894-8 

 

KORELASI ANTARA DERAJAT FACET JOINT TROPISM DENGAN DERAJAT HERNIA NUCLEUS
PULPOSUS VERTEBRA CERVICAL
PADA PEMERIKSAAN MRI
Firi Ardana Arifin, Dr. dr. Bagaswoto Poedjomartono, Sp.Rad(K)-RI, Sp.KN, M.Kes, FICA   ; dr. Evi Artsini, Sp.Rad(K)-TR
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


