Korelasi Derajat Degenerasi Diskus Intervertebralis Dengan Penebalan Ligamentum Flavum Pasien
Low

Back Pain Pada Pemeriksaan Magnetic Resonance Imaging Lumbosacral

Clay Moche Bisay, Dr.dr.Bambang Supriyadi, Sp.Rad (K) MSK, MM; dr.Evi Artsini, Sp.Rad (K) TR

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abbas, J., Hamoud, K., Masharawi, Y. M., May, H., Hay, O., Medlej, B., ...
Hershkovitz, 1. (2010). Ligamentum flavum thickness in normal and stenotic
lumbar spines. Spine, 35(12). https://doi.org/10.1097/BRS.0b013e3181bfcal5

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

Bates, K. (2014). Buku Ajar Pemeriksaan Fisik edisi 21. Jakarta: EGC.

Benditz, A., Sprenger, S., Rauch, L., Weber, M., Grifka, J., & Straub, R. H. (2019).
Increased pain and sensory hyperinnervation of the ligamentum flavum in
patients with lumbar spinal stenosis. Journal of Orthopaedic Research, 37(3).
https://doi.org/10.1002/jor.24251

Bozzio, A. E., Johnson, C. R, Fattor, J. A., Kleck, C. J., Patel, V. V., Burger, E. L.,
Cain, C. M. J. (2018). Stand-alone anterior lumbar interbody,
transforaminal lumbar interbody, and anterior/posterior fusion: Analysis of
fusion outcomes and Costs. Orthopedics, 41(5).
https://doi.org/10.3928/01477447-20180711-06

Buckwalter, J. A. (1995). Aging and degeneration of the human intervertebral disc.
Spine, 20(11), 1307-1314. https://doi.org/10.1097/00007632-199506000-
00022

Chelladurai, A., Balasubramaniam, S., Anbazhagan, S. P., Gnanasihamani, S., &
Ramaswami, S. (2018). Dorsal spinal ligamentum flavum thickening: A
magnetic resonance imaging study. Asian Spine Journal, 12(1).
https://doi.org/10.4184/asj.2018.12.1.47

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

Chepurin, D., Chamoli, U., Sheldrick, K., Lapkin, S., Scott, D., Kuan, J., & Diwan,
A. D. (2019). Bony stress in the lumbar spine is associated with intervertebral
disc degeneration and low back pain: a retrospective case—control MRI study
of patients under 25years of age. European Spine Journal, 28(11).
https://doi.org/10.1007/s00586-019-06148-1

Chowdhury, D., Sarkar, S., Rashid, M. H., Rahaman, A., Sarkar, S. K., & Roy, R.
(2014). Influence of body mass index on low back pain. Mymensingh medical
journal : MMJ, 23(1), 125-129.

Cramer, G. D. (2013). The Cervical Region. In Clinical Anatomy of the Spine,
Spinal Cord, and ANS. https://doi.org/10.1016/B978-0-323-07954-9.00005-0

52



Korelasi Derajat Degenerasi Diskus Intervertebralis Dengan Penebalan Ligamentum Flavum Pasien
Low

Back Pain Pada Pemeriksaan Magnetic Resonance Imaging Lumbosacral

UNIVERSITAS Clay Moche Bisay, Dr.dr.Bambang Supriyadi, Sp.Rad (K) MSK, MM; dr.Evi Artsini, Sp.Rad (K) TR

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

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

Ergun, T., Lakadamyali, H., Sahin, M.S., 2010. The relation between sagittal
morphology of the lumbosacral spine and the degree of lumbar intervertebral
disc degeneration. Acta Orthop. Traumatol. Turc. 44, 293-299.
https://doi.org/10.3944/A0TT.2010.2375

Ferreira, G. E., Lin, C. W. C., Stevens, M. L., Hancock, M. J., Latimer, J., Kelly,
P., ... Maher, C. G. (2021). Exercise is medicine, but perhaps not for
preventing low back pain: A randomized trial of exercise and education to
prevent low back pain recurrence. Journal of Orthopaedic and Sports Physical
Therapy, 51(4). https://doi.org/10.2519/JOSPT.2021.10187

Fischer, S. C., Calley, D. Q., & Hollman, J. H. (2021). Effect of an exercise program
that includes deadlifts on low back pain. Journal of Sport Rehabilitation,
30(4). https://doi.org/10.1123/JSR.2020-0324

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

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

Hartvigsen, J., Hancock, M. J., Kongsted, A., Louw, Q., Ferreira, M. L., Genevay,
S., ... Woolf, A. (2018). What low back pain is and why we need to pay
attention. The Lancet. https://doi.org/10.1016/S0140-6736(18)30480-X

Hayden, J. A., Dunn, K. M., van der Windt, D. A., & Shaw, W. S. (2015). What is
the prognosis of back pain? Best Practice and Research: Clinical
Rheumatology. https://doi.org/10.1016/j.berh.2009.12.005

Hulmani, D., Garg, B., Mehta, N., Mridha, A. R., Nag, T. C., & Farooque, K.
(2020). Morphological Changes in the Ligamentum Flavum in Degenerative
Lumbar Canal Stenosis: A Prospective, Comparative Study. Asian Spine
Journal, 14(6), 773. https://doi.org/10.31616/ASJ.2020.0041

Hong, S., & Lee, G. (2021). Effects of a low back exercise program on low back
pain patients’ lumbar lordotic angle, abdominal muscle power, and pain.
Journal of Human Sport and Exercise, 16(2).
https://doi.org/10.14198/jhse.2021.162.19

Inoue, N., & Espinoza Orias, A. A. (2011). Biomechanics of Intervertebral Disc
Degeneration. The Orthopedic clinics of North America, 42(4), 487.
https://doi.org/10.1016/J.0CL.2011.07.001



Korelasi Derajat Degenerasi Diskus Intervertebralis Dengan Penebalan Ligamentum Flavum Pasien
Low

Back Pain Pada Pemeriksaan Magnetic Resonance Imaging Lumbosacral

Clay Moche Bisay, Dr.dr.Bambang Supriyadi, Sp.Rad (K) MSK, MM; dr.Evi Artsini, Sp.Rad (K) TR

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Jain, M., Sable, M., Tirpude, A. P, Sahu, R. N., Samanta, S. K., & Das, G. (2022).
Histological difference in ligament flavum between degenerative lumbar canal
stenosis and non-stenotic group: A prospective, comparative study. World
Journal of Orthopedics, 13(9), 791. https://doi.org/10.5312/WJ0.V13.19.791

Kolte, V. S., Khambatta, S., & Ambiye, M. V. (2015). Thickness of the ligamentum
flavum: Correlation with age and its asymmetry-an magnetic resonance
imaging study. Asian Spine Journal, 9(2).
https://doi.org/10.4184/asj.2015.9.2.245

Kos, N., Gradisnik, L., & Velnar, T. (2019). A Brief Review of the Degenerative
Intervertebral Disc Disease. Medical archives (Sarajevo, Bosnia and
Herzegovina). https://doi.org/10.5455/medarh.2019.73.421-424

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

Meucci, R. D., Fassa, A. G., & Xavier Faria, N. M. (2015). Prevalence of chronic
low back pain: Systematic review. Revista de Saude Publica.
https://doi.org/10.1590/S0034-8910.2015049005874

Moon, H. J., Park, Y. K., Ryu, Y., Kim, J. H., Kwon, T. H., Chung, H. S., & Kim,
J. H. (2012). The angiogenic capacity from ligamentum flavum subsequent to
inflammation: a critical component of the pathomechanism of hypertrophy.
Spine, 37(3). https://doi.org/10.1097/BRS.0B013E3182269B19

Munns, J. J., Lee, J. Y. B., EspinozaOrias, A. A., Takatori, R., Andersson, G. B. J.,
An, H. S., & Inoue, N. (2015). Ligamentum Flavum Hypertrophy in
Asymptomatic and Chronic Low Back Pain Subjects. PLoS ONE, 10(5).
https://doi.org/10.1371/JOURNAL.PONE.0128321

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

Nowakowska, K., Gzik, M., Michnik, R., Mysliwiec, A., Jurkoj¢, J., Suchon, S.,
Burkacki, M., 2017. The loads acting on lumbar spine during sitting down and
standing up. Adv. Intell. Syst. Comput. 526, 169-176.
https://doi.org/10.1007/978-3-319-47154-9 20

Parenteau, C. S., Lau, E. C., Campbell, I. C., & Courtney, A. (2021). Prevalence of
spine degeneration diagnosis by type, age, gender, and obesity using Medicare
data. Scientific reports, 11(1), 5389. https://doi.org/10.1038/s41598-021-
84724-6



Korelasi Derajat Degenerasi Diskus Intervertebralis Dengan Penebalan Ligamentum Flavum Pasien
Low

Back Pain Pada Pemeriksaan Magnetic Resonance Imaging Lumbosacral

Clay Moche Bisay, Dr.dr.Bambang Supriyadi, Sp.Rad (K) MSK, MM; dr.Evi Artsini, Sp.Rad (K) TR

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Parfenov, V. A., & Golovacheva, V. A. (2019). Diagnosis and treatment of acute
low back pain. Terapevticheskii Arkhiv, 91(8).
https://doi.org/10.26442/00403660.2019.08.000315

Park, J. B., Chang, H., & Lee, J. K. (2001). Quantitative analysis of transforming
growth factor-beta 1 in ligamentum flavum of lumbar spinal stenosis and disc
herniation. Spine, 26(21). https://doi.org/10.1097/00007632-200111010-

00007
Patrick, N., Emanski, E., & Knaub, M. A. (2014). Acute and chronic low back pain.
Medical Clinics of North America.

https://doi.org/10.1016/j.mcna.2014.03.005

Perie, D. S., MacLean, J. J., Owen, J. P., & latridis, 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

Pfirrmann, C. W. A., Metzdorf, A., Zanetti, M., Hodler, J., & Boos, N. (2001).
Magnetic resonance classification of lumbar intervertebral disc degeneration.
Spine, 26(17), 1873-1878. https://doi.org/10.1097/00007632-200109010-
00011

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

Reina, M. A., Lirk, P., Puigdellivol-Sanchez, A., Mavar, M., & Prats-Galino, A.
(2016). Human Lumbar Ligamentum Flavum Anatomy for Epidural
Anesthesia: Reviewing a 3D MR-Based Interactive Model and Postmortem
Samples. Anesthesia and Analgesia, 122(3), 903-907.
https://doi.org/10.1213/ANE.0000000000001109

Rezapur-Shahkolai, F., Gheysvandi, E., Tapak, L., Dianat, I., Karimi-Shahanjarini,
A., & Heidarimoghadam, R. (2021). Risk factors for low back pain among
elementary school students in western Iran using penalized logistic regression.
Epidemiology and Health, 42. https://doi.org/10.4178/epih.e2020039

Roberts, S., Evans, H., Trivedi, J., & Menage, J. (2006). Histology and pathology
of the human intervertebral disc. The Journal of bone and joint surgery.
American volume, 88 Suppl 2(suppl_2), 10-14.
https://doi.org/10.2106/JBJS.F.00019



Korelasi Derajat Degenerasi Diskus Intervertebralis Dengan Penebalan Ligamentum Flavum Pasien
Low

Back Pain Pada Pemeriksaan Magnetic Resonance Imaging Lumbosacral

Clay Moche Bisay, Dr.dr.Bambang Supriyadi, Sp.Rad (K) MSK, MM; dr.Evi Artsini, Sp.Rad (K) TR

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

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

Sairyo, K., Biyani, A., Goel, V. K., Leaman, D. W., Booth, R., Thomas, J., ...
Mohan, S. E. (2007). Lumbar ligamentum flavum hypertrophy is due to
accumulation of inflammation-related scar tissue. Spine, 32(11).
https://doi.org/10.1097/01.BRS.0000263407.25009.6E

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

Sudoyo, A. (2014). Buku Ajar lImu Penyakit Dalam Edisi V. Jakarta: PPDS FKUI.

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

Teraguchi, M., Yoshimura, N., Hashizume, H., Muraki, S., Yamada, H., Minamide,
A., Oka, H., Ishimoto, Y., Nagata, K., Kagotani, R., Takiguchi, N., Akune, T.,
Kawaguchi, H., Nakamura, K., & Yoshida, M. (2014). Prevalence and
distribution of intervertebral disc degeneration over the entire spine in a
population-based cohort: the Wakayama Spine Study. Osteoarthritis and
cartilage, 22(1), 104-110. https://doi.org/10.1016/j.joca.2013.10.019

Urban, J. P., & Roberts, S. (2003). Degeneration of the intervertebral disc. Arthritis
Research & Therapy, 5(3), 120. https://doi.org/10.1186/AR629

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

Villarin, R. R., Marasigan, P. N. R., Cabatay, W. A., Oarga, V., & Flores, M. S. E.
(2020). Swiss ball exercises as an alternative to mckenzie exercises in treating
chronic low back pain among poultry workers. European Journal of Molecular
and Clinical Medicine, 7(2).

Wang, L., Ye, H., Li, Z. et al. Epidemiological trends of low back pain at the global,
regional, and national levels. Eur Spine J 31, 953-962 (2022).
https://doi.org/10.1007/s00586-022-07133-x

World Health Organization. (2016). Low Back Pain. Diambil 15 Juli 2020, dari
https://www.who.int/medicines/areas/priority_medicines/Ch6_24L BP.pdf?ua
=1



Korelasi Derajat Degenerasi Diskus Intervertebralis Dengan Penebalan Ligamentum Flavum Pasien
Low

Back Pain Pada Pemeriksaan Magnetic Resonance Imaging Lumbosacral

UNIVERSITAS Clay Moche Bisay, Dr.dr.Bambang Supriyadi, Sp.Rad (K) MSK, MM; dr.Evi Artsini, Sp.Rad (K) TR

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Yamada, T., Horikawa, M., Sato, T., Kahyo, T., Takanashi, Y., Ushirozako, H., ...
Setou, M. (2021). Hypertrophy of the ligamentum flavum in lumbar spinal
canal stenosis is associated with abnormal accumulation of specific lipids.
Scientific Reports 2021 11:1, 11(1), 1-12. https://doi.org/10.1038/541598-
021-02818-7

Yamato, T. P., Maher, C. G., Saragiotto, B. T., Hancock, M. J., Ostelo, R. W. J. G,
Cabral, C. M. N, ... Costa, L. O. P. (2016). Pilates for low back pain. Sao
Paulo Medical Journal. https://doi.org/10.1590/1516-3180.20161344T1

Yoshiiwa, T., Miyazaki, M., Kawano, M., Ikeda, S., & Tsumura, H. (2017).
Analysis of the Relationship between Hypertrophy of the Ligamentum Flavum
and Lumbar Segmental Motion with Aging Process. Asian Spine Journal,
10(3), 528. https://doi.org/10.4184/ASJ.2016.10.3.528

Yoshiiwa, T., Miyazaki, M., Notani, N., Ishihara, T., Kawano, M., & Tsumura, H.
(2016). Analysis of the Relationship between Ligamentum Flavum
Thickening and Lumbar Segmental Instability, Disc Degeneration, and Facet
Joint Osteoarthritis in Lumbar Spinal Stenosis. Asian Spine Journal, 10(6),
1132. https://doi.org/10.4184/ASJ.2016.10.6.1132

Zhang, S., Hu, B., Liu, W., Wang, P., Lv, X., Chen, S., & Shao, Z. (2021). The role
of structure and function changes of sensory nervous system in intervertebral
disc-related  low  back  pain.  Osteoarthritis and  Cartilage.
https://doi.org/10.1016/j.joca.2020.09.002



