PENGARUH LETAK DAN DERAJAT PROTRUSI DISKUS TERHADAP NYERI RADIKULER PADA
PASIEN HERNIA NUKLEUS
PULPOSUS LUMBALIS: Kajian Aspek Klinis, Kadar TNF alfa dan IL-1 beta dalam serum sebagai

° prediktor
UNIVERSITAS nveri

GADJAH MADA AGUS YUNIANTO, Prof. Dr.dr. Teguh Aryandono, SpB(K)Onk.; Dr.dr. P Soediharto, SpBS (K).
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Abram, S. E. 1988. Pain Mechanism in Lumbar Radiculophaty. Journal of
Anesthesia and Analgesia. 67: 1135-1137.

Ackerman, W. E., Achmad, M. 2007. The Efficacy of Lumbar Epidural Steroid
Injectionin  Patients with Lumbar Disc Herniation. Journal of
Anesthesia and Analgesia. 164(5):1217-1222.

Andrade, P., Hoogland, G., Teerstra, O.P. 2015. Elevated level of TNF a and
TNFR 1 in recurrent herniated lumbar disc correlate with chronicity of
post operative sciatic pain. The Spine Journal, In Press, Accepted
Manuscript, Available online.

Arshlan, M., Comert, A. 2011. Neurovascular Structure Adjacent to the Lumbar
Intervertebral Discs : Anatomical Study of the Morphometry and
relationship Laboratory Investigation. Journal of Neurosurgery; Spine (on
line)

Beloeil, H., Gentili, M. 2009. The Effect of Periphera Block on Inflammation —
Induced Prostaglandin E2 and Cyclooxygenase Expression in Rats.
Journal Anesthesia and Analgesia; vol 109 ( 3) : 943 — 950.

Bianchi, J. K. 2007. Increased Tumor Necrotizing Factor Alpha ( TNF-a ) and
Prostaglandin E-2 ( PGE-2 ) concentrations in the Cerebro Spinal Fluid of
Rats with Inflammatory Hyperadgesa : The Effect of Analgesic
Drugs. Journal Anesthesia and Analgesia, 103: 1021-1028.

Bolesta, M.J. 2003. Lumbar Microscopic Discectomy in Alexander Vaccaro (ed).
Soine Surgery Tricks of the Trade. Thieme New Y ork-Stuttgart, page :
136-137.

Boxberger, J. 1., Averbach, J. D., Sen, S, and Elliot, D. M. 2008. An In Vivo
Model of Reduced Nucleus Pulposus Glycosaminoglycan content in
the Rat Lumbar Intervertebral Disc. Spine; 33 (2): 146-154.

85



PENGARUH LETAK DAN DERAJAT PROTRUSI DISKUS TERHADAP NYERI RADIKULER PADA

PASIEN HERNIA NUKLEUS

)\ PUIaPkOSUS LUMBALIS: Kajian Aspek Klinis, Kadar TNF alfa dan IL-1 beta dalam serum sebagai
rediktor

UNIVERSITAS ﬁ eri

GADJAH MADA AGUS YUNIANTO, Prof. Dr.dr. Teguh Aryandono, SpB(K)Onk.; Dr.dr. P Soediharto, SpBS (K).

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Brennan, F., Carr, D. B., Cousins, M. 2007. Pain Management: A Fundamental
Human Right Anesthesia and Analgesia, The Gold Standart in
Anesthesiology. Journal of Anesthesia and Analgesia, vol 105: 205-221.

Brinjikji, W., Luetmer, P.H., Comstock.B., Bresnaha, B.W., Chen, L.E., Deyo,
R.A., Haabi, S, Turner, JA., Alvins, A.L., James, K.,Wald, J.T., Kalimes,
D.F. 2015. Systematic Literature Review of Imaging Features of Spinal
Degeneration in Asymptomatic Population. American Journal Neuro
Radiology. 36 : 811-816.

Brisby, H., Oldmarker, K., Larsson, K. 2002. Proinflammatory Cytokines in
Serebrospinal Fluida and serum in Patients with Dics Herniation and
Sciatica. Euro Spinal Journal; 11 (1) : 62-66.

Burke, J. G., Watson, R. W. 2003. Human nucleus pulposus can respons to a
proinflammatory stimulus. Spine ; 28: 2685-2693.

Choi, G., Sang-Ho Lee. 2011. Principles and Essentias of Percutaneus
Endoscopic Spine Surgery in Daniel H. Kim (ed), Endoscopic Spine
Procedures. Thieme New York —  Stuttgart.1-29.

Danielle, AWM., Simons, E., Riphagen, I.I., Ammendolia, C., Verhagen, A.P.
2011. Physical examination for lumbar radiculopathy due to disc
herniation in patients with low-back pain. Cochrane Back and Neck. The
Cochrane Collaboration. Published by Jauh Wiley & Sons, Ltd.

Desai, A., Bal, P. A. 2012. Surgery for Lumbar Disc Degenerative
Spondylolisthesis in Spine Patient outcomes Research Trial, Does
Insidental Durotomy Affect Outcomes ? Spine, 37 (5): 406-413.

Dickenson, A. H. 2002. Editorial I-Gate Control Theory of pain stands the test of
time. British Journal of Anaesthesia; 88 (6): 755-757.

Donnell, J.L. 1996. Prostaglandin E2 Content in Herniated Lumbar Disc Disease.
Soine; 21: 1653-1655.

86



PENGARUH LETAK DAN DERAJAT PROTRUSI DISKUS TERHADAP NYERI RADIKULER PADA
PASIEN HERNIA NUKLEUS
PULPOSUS LUMBALIS: Kajian Aspek Klinis, Kadar TNF alfa dan IL-1 beta dalam serum sebagai

° prediktor
UNIVERSITAS nveri

GADJAH MADA AGUS YUNIANTO, Prof. Dr.dr. Teguh Aryandono, SpB(K)Onk.; Dr.dr. P Soediharto, SpBS (K).
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Dinavello, C.A. 1997. Interleukin 1, Cytokine Growth Factor Review. Medline ; 8
1 253-65.

Eyre, D.R., Muir, H. 1976. Type | and Il Collagen in Intervertebral Disc
Interchaging Radial Distributions in Annulus Fibrosus. Biochemical
Journal ; 157 : 267-270.

Faurschou, M., Borregaard N. 2003. Neutrophyl granulates and secretory vesicle
in inflammation. Microbes Infect; 5: 1317-1327.

Gaffney, C.J., Spiker, W.R. 2015. Painless weakness from lumbar disc herniation

: Recommended management and outcomes. Spine Surgery on line. 2015.

Gillen, C., Jander, S. 1998. Sequentia expresson of m-RNA for pro
Inflammatory Cytokines and Interleukin 10 in the Peripheral Nervus
System : Comparison between mediated dehydration and Wallerian
degeneration. J Neurosci Res; 51 : 489-496.

Gruber, H.E., Hoelscher, G.L., Ingram, JA. 2014. Growth and differentiation
factor-5 (GDF-5) in the human intervertebra annulus cells and its
modulation bu IL-1f and TNF-a in vitro. Experimental and Molecular
Pathology, 96 : 225-229.

Grundman, U., Wornle, C., Briedler, A., Kreuer, S., Wrobel, M., Wihelm, W.
2006. The Efficacy of the Non-Opioid Analgesics Parecoxib,
Paracetamol and Metamizol for Post Operative Pain Relief After
Lumbar Microdiscectomy. Journal of Anesthessa and  Analgesia;
103: 217-222.

Guha, A. R., Debuath, U. K., Suni, D. S. 2006. Chemonucleolysis Revisited: A
Prospective  outcome Study in Symptomatic Lumbar Disc Prolapse.
Journal of Spinal Disorder and Tecniques; 19: 167-170.

Haschtmann, D., Fergusson, S. J., Stonayov, J. V. 2008. Apoptosis and gene
expression of collagenases but not gelatinases in rabbit disc fragmen
cultureslaboratory  investigation. Journal of Neurosurgery : Spine; 8

number 6.

87



PENGARUH LETAK DAN DERAJAT PROTRUSI DISKUS TERHADAP NYERI RADIKULER PADA
PASIEN HERNIA NUKLEUS
PULPOSUS LUMBALIS: Kajian Aspek Klinis, Kadar TNF alfa dan IL-1 beta dalam serum sebagai

° prediktor
UNIVERSITAS nveri

GADJAH MADA AGUS YUNIANTO, Prof. Dr.dr. Teguh Aryandono, SpB(K)Onk.; Dr.dr. P Soediharto, SpBS (K).
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Helmling, J. L., Sanchez, H. A. 2004. Microdiscectomy Improves Health Related
Quality of live for Working Patients with Lumbar Disc Herniation.
Journal of Boneand Joint ~ Surgery, British; 86-B: 137-144.

Igarashi, T., Kikuchi, S., Subayev, V., Myers, R. R. 2004. Inflammatory
CytokinesRelease  from the Facet Joint Tissue in Degenerative Lumbar
Spinal Disorder. Spine; 29 (19): 2091-2105.

Igarashi T, Kikuchi S, Shubayev V, Myers R. R. 2000. Volvo Award winner in
basic science studies : Exogenous tumor necrosis factor alpha mimics
nucleus pulposus - induced  neuropathology. Moleculer, Histologi and
behavioral comparisonsin rats. Spine; 25:  2975-2980.

Jastrzab, G., Kerr, S., Fairbrother, G. 2009. Misinterpretation of the Face Pain
Sale - Revised in adult clinical practice. Acute Pain; 11 (2) : 51-55.

Jekel, J. F., 2003. Sampel Size, Randomization and Probability Theory.
Epidemiology, Biostatistics and Preventive Medicine . Saunders Elsevier,
3ed: 197-210.

Kang, J. D., Stevanovic-Racic M., Mcintyre, L. A., Georgescu, H. 1., Evans, C.
H.1997. Toward a biochemical understanding human intervertebral disc
degeneration and herniation contribution of nitric axide, interleukins,
prostaglandin E2 and matrix metalloproteinases. Spine; 22 (10): 1065-
1073.

Kapit, W., Marcey, R.l., Meisami, E. 1987. The Coloring Book of Neuroanatomy.
Harper Collins Publishers. Philadelphia, USA. Page : 78-106.

Karo, T., Tafaza, S., Longworth, S., and Shell, P. 2010. Tumor Necrosis Alpha-
Blocking Agen (Etanercept): A Tria Blind Randomized Controlled
Trid of itsusein Treatment of Sciatic. Journal of Bone and Joint
Surgery, British. voll 92-B:235-244.

Kim, K. S, Yoon, T. 2003. Inhibition of proteoglycan and tipe Il collagen
synthesis of disc nucleus cell by nicotine. Journal of Neurosurgery:
Soine: 99: 3.

88



PENGARUH LETAK DAN DERAJAT PROTRUSI DISKUS TERHADAP NYERI RADIKULER PADA
PASIEN HERNIA NUKLEUS
PULPOSUS LUMBALIS: Kajian Aspek Klinis, Kadar TNF alfa dan IL-1 beta dalam serum sebagai

° prediktor
UNIVERSITAS nveri

GADJAH MADA AGUS YUNIANTO, Prof. Dr.dr. Teguh Aryandono, SpB(K)Onk.; Dr.dr. P Soediharto, SpBS (K).
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Kuczkowski, K. W. 2004. Does an Epidural Cathether Impede or Stimulate Durd
Inflammmatory Response and Normal Dural Closure after Dural Puncture
? Journal of Anesthesia and Analgesia. Vol 99 (4): 126-130.

Li-Xu, Howard, A. S., Frank, P., Eugene, T. J.,, Danidl, P. K., Ranjith, U. K., Jong,
I. H. 2008. Action of Fibroblast Growt Factor 2 on the Intervertebral Disc.
Journal of Anesthesia and Analgesia : 105 (6): 1838-1844.

Macnab, 1., McCulloh, J. 2003. Back Ache, 2nd ed., William and Wilkins,
Baltimore. Page : 221-232.

Mathews, H. H. Endoscopic Discectomy in Vaccaro, A. (eds), Soine Syrgery
Tricksof the Trade. Thieme New Y ork-Stuttgart. 134-135.

Masuda, K., Oegema, T. R. 2004. Growth Factors and treatment of intervertebral
disc degeneration. Spine; 29: 2757-2769.

McCal, I. W., Menage, J., Jones, P., Einstein, S., Videman, T., Kerr, A. and
Robert, S. 2008. Magnetic Resonance Imaging (MRI) Observations
in Population in Disc Herniation Patients. Journal of Bone and Joint
Surgery, British Volume ; 90-B : 222-229.

Melzack, R. 1993. Pain : Past, Present and Future. Can J Exp Psychol; 47(4): 615-
629.

Munter, F. M., Wasserman, B. A., Wu, H. M., and Yousen, D. M. 2002. Serid
MR Imaging of Annular Tears in Lumbal Intervertebral Discs. American
Journal of Neuroradiology; 23 : 1105-1109.

Nagashima, H., Mario, Y. 2009. Tumor Necrosis Factor a, Interleukin 1 8 and
Interleukin 6 in the cerebro spina fluida of patients with cervica
myel ophaty and lumbar radiculophaty. European Spine Journal. 18
(12): 1946-1950.

Netter, F. H. 1995. The Ciba Collection of Medica Illustration, Volume |
Nervous System, Part | Anatomy and Physiology, Ciba Geigy-
Corporation USA.

89



PENGARUH LETAK DAN DERAJAT PROTRUSI DISKUS TERHADAP NYERI RADIKULER PADA
PASIEN HERNIA NUKLEUS
PULPOSUS LUMBALIS: Kajian Aspek Klinis, Kadar TNF alfa dan IL-1 beta dalam serum sebagai

° prediktor
UNIVERSITAS nveri

GADJAH MADA AGUS YUNIANTO, Prof. Dr.dr. Teguh Aryandono, SpB(K)Onk.; Dr.dr. P Soediharto, SpBS (K).
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Omoigui, S. 2007. The Biochemical Origin of Pain — Proposing a new law of

Pain. Los Angeles Pain Clinic.

Panjabi, M., Bernhardt, M. 1992. Biomechanical Consideration of Spinal Stability
in Rothman and Simeone (editor). The Spine. 3rd ed: 1167-1696.

Park, J. B., Lee, J. K., Park, E. Y., Riew, K. D. 2008. Fas/FasL interaction of
nucleus pulposus and cancer cells with the activation of caspases.
International Journal of Orthopaedics; 23 (6): 835-840.

Podichetty, V. K. 2007. The Aging Spine: The Role of Inflammatory Mediator in
Intervertebral Disc Degeneration. Cell Molecular Biology. 4-18.

Portney, L. G., Watkins, M. P. 2009. Foundations of Clinical Research,
Application to Practice. Pearson Prentice Hall. New Jersey.

Prathivi, R.P. 2008. Intervertebral Disc: Anatomy—Physiology—Pathophysiology-
Treatment Review article. Pain Practise; (1): 18-44.

Raf, F. J, Kris, C.V., 2003. The Role of Interleukin-6 in Nociception and Pain.
Journal of Anesthesia and Analgesia; 96 (4): 1096-1103.

Rannau, F., Tzong-Shyuan Lee, Rui-Hai Zhou, Chin, J., Jet, J. C., Mayoux-
Benhamou, M. A., Borbet, J. P., Checrot, L., Jauh, Y. J. 2004.
Intervertebral Disc Degeneration: The Role of the Mitochondrial
Pathway in Annulus Fibrosus Cell Apoptosis Induced bu Overload.
American Journal of Pathology; 164: 915-924.

Rasouli, M.R., Movaghar, V.R., Shokraneh, F., Lakeh, M.M., Chou, R. 2014.
Minimally invasive discectomy versus microdisectomy/open discectomy
for symptomatic lumbar disc herniation. Cochrane Back and Neck. The
Cochrane Collaboration. Published by Jauh Wiley & Sons, Ltd.

Robert, S., McCal I. W., Urban, J. P. G., Menage J., Evans E. H. 2002.
Cytokines, Inflammation and Neurology in Herniated Disc Patients.
Journal of Bone and Joint Surgery, British :84-B: 326-337.

0



PENGARUH LETAK DAN DERAJAT PROTRUSI DISKUS TERHADAP NYERI RADIKULER PADA
PASIEN HERNIA NUKLEUS
PULPOSUS LUMBALIS: Kajian Aspek Klinis, Kadar TNF alfa dan IL-1 beta dalam serum sebagai

° prediktor
UNIVERSITAS nveri

GADJAH MADA AGUS YUNIANTO, Prof. Dr.dr. Teguh Aryandono, SpB(K)Onk.; Dr.dr. P Soediharto, SpBS (K).
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Robert S, Menage J, Evans, E. H., Urban, J. P. G. 2002. Inflammatory Mediators
in Herniated and Non Herniated Intervertebral Disc. Journal of Bone
and Joint Surgery,  British Volume; 84-B: 92-101.

Roberts, B. V., Moore, R. J. 2008. The Natural History of Age-Related Disc
Degeneration, The Influence of Age and Pathology on Cell Populations in
the L4-L5 Disc. Spine, 33 2767-2773.

Robinson, D., Gelfer, Y., Mirovsky, and Neto Z. 2002. The Role of Tumor
Necrosis Factor Alpha and Nitric Oxide Synthase in Sciatic Pain
(An Experimental Human Study ). Journal of Bone and Joint Surgery;
84-B: 317-322.

Rydevik, B., Holm, S. 1992. Pathophysiology of the Intervertebral Disc and
Adjacent Neura Structure in Rothmand and Simeone (editor). The Spine.
3th ed : 181-227.

Sang Ho-Lee, Choi, G. 2011. Percutaneus Endoscopic Lumbar Discectomy in
Daniel H. Kim (editor), Endoscopic Spine Procedures. Thieme New
Y ork-Stuttgart. 92-253.

Shaikh, S., Chung, F. 2003. Pain, Nausea, Vomiting and Ocular complications
delay discharge following ambulatory Microdiscectomy. Can J
Aenesthesia; 50: 514-518.

Sharma, A., Pilgran,T.,Wippold, F.J. 2009. Associated between Annular tears and
Disc Degeneration : A Longitudina Study. American Journal Neuro
Radiology. 30 : 500-506.

Schroeder, G., Guyre, C.A., Vaccaro, A.R. 2015. The epidemiologi and
pathophysiology of lumbar disc herniations. Spine Surgery on line, August
2015.

Singo, M., Soichi, K. 2000. Changes with Age in Proteoglycan Synthesisin Cells
Culturein vitro from the inner and outer Rabbits Annulus Fibrosus:
Responseto Interleukin 1 and Interleukin 1 Receptor Antagonis
Protein. Spine; 25: 166-173.

91



PENGARUH LETAK DAN DERAJAT PROTRUSI DISKUS TERHADAP NYERI RADIKULER PADA
PASIEN HERNIA NUKLEUS
PULPOSUS LUMBALIS: Kajian Aspek Klinis, Kadar TNF alfa dan IL-1 beta dalam serum sebagai

° prediktor
UNIVERSITAS nveri

GADJAH MADA AGUS YUNIANTO, Prof. Dr.dr. Teguh Aryandono, SpB(K)Onk.; Dr.dr. P Soediharto, SpBS (K).
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Sundararagharam, H. G., Monteiro, G. H. 2008. Gemipin-induced changes in
collagen correlation of mechanical properties to fluoresence.
Journal of Biomedical Material Reseach Part A,; 87A (2): 308-320.

.Takahasi, N., Yabuki, S. 2003. Pathomechanism of Nerve Root Injury caused by
Disc Herniation: An Experimental Study of Mechanical Compression and
Chemical [rritation. Spine. 28 (5): 435-441.

Tegeder, 1., Niederberger, E. 2004. Specific inhibition of Kappa 8 kinase reduces
hyperalgesia in inflammatory and neuropatic pain models in rats. J
Neuroscience; 24: 1637-1645.

Thacker, M. A., Clak, A. K., Marchand, F., McMahon, S. B. 2007.
Pathophysiology of Peripheral Neuropathic Pain: Immune Cells and
Molecules. Anasthesia Analgesia; 105: 838-847.

Urban J. P. G, Stanton, S., Bank, F., Jeremy, C. T. 2004. Nutrison of the
Intervertebral disc.  Spine; 29: 2700-2709.

Weller, C., Nerlich, A. G., Bachmeier, B. E., Boss, N. 2005. Expression and
distribution of tumor necrosis factor apha in  human lumbar
intervertebral discs: astudy in surgica spesimen  and  autopsy
controls. Spine; 30: 44-53.

Wisneski, R.J., Garfin, S.R., Rothman, R.H. 1992. Lumbar Disc Disease. The
Spine 3rd ed : 671-746.

Wittenberg, Ralf, H., Sabine, O., Tholer, R. Frank, A., Reinhardt, S. 2001. Five
year results  from Chemonucleolysis with Chemopapain or Collagen: A
Prospective Randomize Study. Journal of Spine; 26: 1835-1841.

Yang, W., Yu, X.H.,, Wang, C. 2014. Interleukin- 1B in intervertebral disc
degeneration. Clinica Chimica Acta; 450 : 262-272.

Yerramali, C.S. 2007. The Effect of Nucleus Pulposus Crosslinking and
Glycosaminoglycan Degeneration of Disc Mechanical Function.
Biomechanics and Modeling in Mechanobiology; 6 (1-2): 1617-1640.

92



PENGARUH LETAK DAN DERAJAT PROTRUSI DISKUS TERHADAP NYERI RADIKULER PADA
PASIEN HERNIA NUKLEUS
PULPOSUS LUMBALIS: Kajian Aspek Klinis, Kadar TNF alfa dan IL-1 beta dalam serum sebagai

° prediktor
UNIVERSITAS nveri

GADJAH MADA AGUS YUNIANTO, Prof. Dr.dr. Teguh Aryandono, SpB(K)Onk.; Dr.dr. P Soediharto, SpBS (K).
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Zuo Y, Parkins N. M. 2003. Inflammatory and hyperalgesia induced by nerve
injury in the rats akey role of mast cells. Pain; 105: 467-479.

93



