PERUBAHAN MULTIFOCAL ELECTRORETINOGRAM (mfERG) PADA ABLASIO RETINA

RHEGMATOGEN DENGAN KETERLIBATAN

MAKULA SEBELUM DAN SETELAH OPERASI VITREKTOMI DENGAN REATTACHMENT LENGKAP
UNIVERSITAS SETIAWAN ARIF WIBOWO, dr. Tri Wahyu Widayanti, SpM(K), M.Kes. ; dr. Muh. Bayu Sasongko, SpM. M.Epi., Ph.C

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Awan, A. 2018. Primary Rhegmatogenous Retinal Detachment Surgery in Modern Era.
Pak J Ophthalmol, 34.

Azad, R., Ghatak, U., Sharma, Y. R. & Chandra, P. 2012. Multifocal electroretinogram in
normal emmetropic subjects: correlation with optical coherence tomography.
Indian J Ophthalmol, 60, 49.

Azarmina, M., Soheilian, M., Azarmina, H. & Hosseini, B. 2011. Electroretinogram
changes following silicone oil removal. J Ophthalmic Vis Res, 6, 109.

Barrett, K. E., Barman, S. M., Boitano, S. & Brooks, H. 2019. Vision. Ganong’s review of
medical physiology. 26 ed. New York: McGraw-Hill Medical.

Bellmann, C., Neveu, M., Kousoulides, L., Sloper, J., Bird, A. & Holder, G. 2004. Potential
diagnostic dilemmas using the multifocal electroretinogram in intermittent
exotropia. Br J Ophthalmol, 88, 1223-1224.

Bock, M., Andrassi, M., Belitsky, L. & Lorenz, B. 1998. A comparison of two multifocal
ERG systems. Doc Ophthalmol, 97, 157-178.

Bock, M., Gerth, C. & Lorenz, B. 2000. Impact of notch filter use on waveforms of First-
and Second-Order-Kernel responses from multifocal ERGs. Doc Ophthalmol, 101,
195-210.

Boulton, M. E., Mitter, S. K., Rao, H. V. & Dunn, W. A. 2012. Cell Death, Apoptosis, and
autophagy in retinal injury. Retina Fifth Edition. Elsevier Inc.

Bowling, B. 2016. Retinal Detachment. Kanski's clinical ophthalmology: a systematic
approach. 8 ed. Philadelphia: Saunders Ltd.

Brinton, D. A. & Chiang, A. 2018. Pneumatic Retinopexy. In: Schachat, A. P., Wilkinson,
C. P., Hinton, D. R., Sadda, S. R. & Wiedemann, P. (eds.) Ryan's retina. Sixth
edition. ed. Edinburgh ; New York: Elsevier.

Connors, B. W. 2017. Sensory Transduction. In: Boron, W. F. & Boulpaep, E. L. (eds.)
Medical physiology. 3 ed. Philadelphia, PA: Elsevier.

Corbett, M., Shilling, J. & Holder, G. 1995. The assessment of clinical investigations: the
Greenwich Grading System and its application to electrodiagnostic testing in
ophthalmology. Eye, 9, 59-64.

Engelbert, M. & Chang, S. 2019. Vitrectomy. In: Yanoff, M. & Duker, J. S. (eds.)
Ophthalmology. 5th ed. New York: Elsivier.

Farahvash, M.-S. & Mohammadzadeh, S. 2006. Multifocal electroretinogram in clinically
significant diabetic macular edema. Arch Iran Med, 9, 261-265.

Fishman, G. A,, Birch, D. G., Holder, G. E. & Brigell, M. G. 2001. Electrophysiologic
testing in disorders of the retina, optic nerve, and visual pathway, Singapore,
Foundation of the American Academy of Ophthalmology.

Frishman, L. J. 2017. Electroretinography. Neurosci Behav Physiol, 1, 883-887.

Gao, M., Wang, Y., Liu, W., Liu, L., Yan, W., Liu, J.,, Liu, K, Liu, X. & Hu, Y. 2017.
Assessment of macular function in patients with idiopathic Epiretinal membrane
by multifocal Electroretinography: correlation with visual acuity and optical
coherence tomography. BMC Ophthalmol, 17, 221.

Gerth, C., Garcia, S. M., Ma, L., Keltner, J. L. & Werner, J. S. 2002. Multifocal
electroretinogram: age-related changes for different luminance levels. Graefe's
archive for clinical and experimental ophthalmology, 240, 202-208.

Gonzalez, P., Parks, S., Dolan, F. & Keating, D. 2004. The effects of pupil size on the
multifocal electroretinogram. Doc Ophthalmol, 109, 67-72.

Gregg, R. G., Singer, J., Kamermans, M., Mccall, M. A. & Massey, S. C. 2018. Function
and Anatomy of the Mammalian Retina. Ryan’s RETINA. Elsevier.

62



PERUBAHAN MULTIFOCAL ELECTRORETINOGRAM (mfERG) PADA ABLASIO RETINA

RHEGMATOGEN DENGAN KETERLIBATAN

MAKULA SEBELUM DAN SETELAH OPERASI VITREKTOMI DENGAN REATTACHMENT LENGKAP
UNIVERSITAS SETIAWAN ARIF WIBOWO, dr. Tri Wahyu Widayanti, SpM(K), M.Kes. ; dr. Muh. Bayu Sasongko, SpM. M.Epi., Ph.C

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

Hall, J. E. 2016. The Eye: Il. Receptor and Neural Function of the Retina. In: Hall, J. E.
(ed.) Guyton and Hall textbook of medical physiology. 13th edition. ed.
Philadelphia, PA: Elsevier.

Hassan, T. S., Sarrafizadeh, R., Ruby, A. J., Garretson, B. R., Kuczynski, B. & Williams,
G. A. 2002. The effect of duration of macular detachment on results after the scleral
buckle repair of primary, macula-off retinal detachments. Ophthalmology, 109,
146-152.

Holder, G. E. 2001. Pattern electroretinography (PERG) and an integrated approach to
visual pathway diagnosis. Prog Retin Eye Res, 20, 531-561.

Holder, G. E. 2010. Clinical Visual Electrophysiology: A Practical Overview. on Clinical
Neurophysiology of Vision, 87.

Hood, D., Frishman, L., Viswanathan, S., Robson, J. & Ahmed, J. 1999. Evidence for a
ganglion cell contribution to the primate electroretinogram (ERG): effects of TTX
on the multifocal ERG in macaque. Vis Neurosci, 16, 411-416.

Hood, D. C. 2000. Assessing retinal function with the multifocal technique. Prog Retin Eye
Res, 19, 607-646.

Jackson, G. R., Ortega, J. D. L., Girkin, C., Rosenstiel, C. E. & Owsley, C. 2002. Aging-
related changes in the multifocal electroretinogram. JOSA A, 19, 185-189.
Kumawat, D., Sahay, P., Mahalingam, K., Vikas, S., Sen, S., Banerjee, M. & Venkatesh,
P. 2019. Multifocal electroretinogram in eyes with intravitreal silicone oil and

changes following silicone oil removal. Doc Ophthalmol, 1-9.

Lai, T. Y., Chan, W.-M,, Lai, R. Y., Ngai, J. W., Li, H. & Lam, D. S. 2007. The clinical
applications of multifocal electroretinography: a systematic review. Surv
Ophthalmol, 52, 61-96.

Lam, B. L. 2005. Electrophysiology of vision: clinical testing and applications, CRC Press.

Levine, L. M., Brar, V. S., Goldstein, M. H., Kahana, A., Katowitz, W. R., Law, S. K. &
Mackey, D. A. 2016. Fundamentals and principles of ophthalmology, 2016-2017,
San Francisco, CA, American Academy of Ophthalmology.

Marmor, M. F. 2019. Retinal Pigment Epithelium. In: Yanoff, M. & Duker, J. S. (eds.)
Ophthalmology. 5 ed.: Elsevier.

Marmor, M. F., Hood, D. C., Keating, D., Kondo, M., Seeliger, M. W. & Miyake, Y. 2003.
Guidelines for basic multifocal electroretinography (mfERG). Doc Ophthalmol,
106, 105-115.

Mccannel, C. A., Atebara, N. H., Kim, S. J., Leonard, B. C., Rosen, R. B., Sarraf, D.,
Cunningham, E. & Holder, G. E. 2016. Retina and Vitreous, San Francisco, CA,
American Academy of Ophthalmology.

Mcculloch, D. L., Marmor, M. F., Brigell, M. G., Hamilton, R., Holder, G. E., Tzekov, R.
& Bach, M. 2015. ISCEV Standard for full-field clinical electroretinography (2015
update). Doc Ophthalmol, 130, 1-12.

Mikhail, M. A., Mangioris, G., Casalino, G., Mcgimpsey, S., Sharkey, J., Best, R. & Chan,
W. C. 2017. Outcome of primary rhegmatogenous retinal detachment surgery in a
tertiary referral centre in Northern Ireland—-A regional study. Ulster Med J, 86, 15.

Mohidin, N., Yap, M. & Jacobs, R. 1997. The repeatability and variability of the multifocal
electroretinogram for four different electrodes. Ophthalmic Physiol Opt, 17, 530-
535.

Montrone, L., Ziccardi, L., Stifano, G., Piccardi, M., Molle, F., Focosi, F., Fadda, A. &
Falsini, B. 2005. Regional assessment of cone system function following
uncomplicated retinal detachment surgery. Doc Ophthalmol, 110, 103-110.

63



PERUBAHAN MULTIFOCAL ELECTRORETINOGRAM (mfERG) PADA ABLASIO RETINA

RHEGMATOGEN DENGAN KETERLIBATAN

MAKULA SEBELUM DAN SETELAH OPERASI VITREKTOMI DENGAN REATTACHMENT LENGKAP
SETIAWAN ARIF WIBOWO, dr. Tri Wahyu Widayanti, SpM(K), M.Kes. ; dr. Muh. Bayu Sasongko, SpM. M.Epi., Ph.C

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Moschos, M., Apostolopoulos, M., Ladas, J., Theodossiadis, P., Malias, J., Moschou, M.,
Papaspirou, A. & Theodossiadis, G. 2001. Multifocal ERG changes before and
after macular hole surgery. Doc Ophthalmol, 102, 31-40.

Mowatt, L., Shun-Shin, G., Arora, S. & Price, N. 2005. Macula off retinal detachments.
How long can they wait before it is too late. Eur J Ophthalmol, 15, 109-117.

Mukai, N., Lee, P., Oguri, M. & Schepens, C. 1975. A long-term evaluation of silicone
retinopathy in monkeys. Canadian journal of ophthalmology. Journal canadien
d'ophtalmologie, 10, 391-402.

Murtagh, P. J., Stephenson, K. A., Rhatigan, M., Mcelnea, E. M., Connell, P. P. & Keegan,
D. J. 2020. Rhegmatogenous retinal detachments: primary reattachment rates and
visual outcomes over a 4-year period. Irish Journal of Medical Science (1971-),
189, 355-363.

Palmowski, A. M., Berninger, T., Allgayer, R., Andrielis, H., Heinemann-Vernaleken, B.
& Rudolph, G. 1999. Effects of refractive blur on the multifocal electroretinogram.
Doc Ophthalmol, 99, 41.

Parikh, V. S., Rao, R. C. & Shah, G. K. 2019. Rhegmatogenous Retinal Detachment. In:
Yanoff, M. & Duker, J. S. (eds.) Ophthalmology. 5th ed. New York: Elsivier.

Peachey, N. S., Alexander, K. R., Derlacki, D. J. & Fishma, G. A. 1992. Light adaptation,
rods, and the human cone flicker ERG. Vis Neurosci, 8, 145-150.

Perlman, 1. 1983. Relationship between the amplitudes of the b wave and the a wave as a
useful index for evaluating the electroretinogram. Br J Ophthalmol, 67, 443-448.

Poulsen, C. D., Green, A., Grauslund, J. & Peto, T. 2020. Long-term outcome of patients
operated with pars plana vitrectomy for primary rhegmatogenous retinal
detachment. Ophthalmic Res, 63, 25-33.

Reichel, E. & Klein, K. 2019. Retinal Electrophysiology. In: Yanoff, M. & Duker, J. S.
(eds.) Ophthalmology. 5 ed.: Elsevier.

Rhoades, W., Kump, L. & Margalit, E. 2017. Anterior Chamber and Retina (Structure,
Function and Immunology). Neuroimmune Pharmacology. Springer.

Riordan-Eva, P. 2011. Anatomy & embryology of the eye. In: Riordan-Eva, P.,
Cunningham, E. T. & Vaughan, D., & Asbury, T (eds.) Vaughan & Asbury's
general ophthalmology. 18 ed. New York: McGraw-Hill Professional.

Sakai, T., Calderone, J. B., Lewis, G. P., Linberg, K. A., Fisher, S. K. & Jacobs, G. H.
2003. Cone photoreceptor recovery after experimental detachment and
reattachment: an immunocytochemical, morphological, and electrophysiological
study. Invest Ophthalmol Vis Sci, 44, 416-425.

Sasoh, M., Yoshida, S., Kuze, M. & Uji, Y. 1997. The multifocal electroretinogram in
retinal detachment. Doc Ophthalmol, 94, 239-252.

Satoh, Y. 1989. Retinal circulation in rhegmatogenous retinal detachment demonstrated by
videofluorescence angiography and image analysis. I. The condition of retinal
circulation before retinal detachment surgery. Nippon Ganka Gakkai Zasshi, 93,
1002-1008.

Schmidt, 1., Plange, N., RoRler, G., Schellhase, H., Koutsonas, A., Walter, P. & Mazinani,
B. 2019. Long-term Clinical Results of Vitrectomy and Scleral Buckling in
Treatment of Rhegmatogenous Retinal Detachment. The Scientific World Journal,
2019.

Schubert, H. D. 2019. Structure of the Neural Retina. In: Yanoff, M. & Duker, J. S. (eds.)
Ophthalmology. 5 ed.: Elsevier.

Schwartz, S. G., Kuhl, D. P., Mcpherson, A. R., Holz, E. R. & Mieler, W. F. 2002. Twenty-
year follow-up for scleral buckling. Arch Ophthalmol, 120, 325-329.

64



PERUBAHAN MULTIFOCAL ELECTRORETINOGRAM (mfERG) PADA ABLASIO RETINA

RHEGMATOGEN DENGAN KETERLIBATAN

MAKULA SEBELUM DAN SETELAH OPERASI VITREKTOMI DENGAN REATTACHMENT LENGKAP
SETIAWAN ARIF WIBOWO, dr. Tri Wahyu Widayanti, SpM(K), M.Kes. ; dr. Muh. Bayu Sasongko, SpM. M.Epi., Ph.C

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Seiple, W., Vajaranant, T. S., Szlyk, J. P., Clemens, C., Holopigian, K., Paliga, J., Badawi,
D. & Carr, R. E. 2003. Multifocal electroretinography as a function of age: the
importance of normative values for older adults. Invest Ophthalmol Vis Sci, 44,
1783-1792.

Steinberg, R. H. 1986. Research update: report from a workshop on cell biology of retinal
detachment. Exp Eye Res, 43, 695-706.

Sutter, E. E. & Tran, D. 1992. The field topography of ERG components in man—I. The
photopic luminance response. Vision Res, 32, 433-446.

Tagawa, H., Feke, G., Goger, D., Mcmeel, J. & Furukawa, H. 1992. Retinal blood flow
changes in eyes with rhegmatogenous retinal detachment and scleral buckling
procedures. Nippon Ganka Gakkai Zasshi, 96, 259-264.

Tanikawa, A., Horiguchi, M., Kondo, M., Suzuki, S., Terasaki, H. & Miyake, Y. 1999.
Abnormal focal macular electroretinograms in eyes with idiopathic epimacular
membrane. Am J Ophthalmol, 127, 559-564.

Terauchi, G., Shinoda, K., Matsumoto, C. S., Watanabe, E., Matsumoto, H. & Mizota, A.
2015. Recovery of photoreceptor inner and outer segment layer thickness after
reattachment of rhegmatogenous retinal detachment. Br J Ophthalmol, 99, 1323-
1327.

Theodossiadis, G., Theodossiadis, P., Malias, J., Moschos, M. & Moschos, M. 2002.
Preoperative and postoperative assessment by multifocal electroretinography in the
management of optic disc pits with serous macular detachment. Ophthalmology,
109, 2295-2302.

Vrabec, T. R., Affel, E. L., Gaughan, J. P., Foroozan, R., Tennant, M. T., Klancnik Jr, J.
M., Jordan, C. S. & Savino, P. J. 2004. Voluntary suppression of the multifocal
electroretinogram. Ophthalmology, 111, 169-176.

Wolf, S. & Zinkernagel, M. 2018. Pathogenetic Mechanisms of Retinal Detachment. In:
Schachat, A. P., Wilkinson, C. P., Hinton, D. R., Sadda, S. R. & Wiedemann, P.
(eds.) Ryan's retina. Sixth edition. ed. Edinburgh ; New York: Elsevier.

Wong, T. Y., Tielsch, J. M. & Schein, O. D. 1999. Racial difference in the incidence of
retinal detachment in Singapore. Arch Ophthalmol, 117, 379-383.

Wu, D., Gao, R., Zhang, G. & Wu, L. 2002. Comparison of pre-and post-operational
multifocal electroretinograms of retinal detachment. Chin Med J, 115, 1560-1563.

Wykoff, C. C., Schwartz, S. G., Adelman, R. A., Brucker, A. J. & Flynn, H. W. 2015.
Primary rhegmatogenous retinal detachment repair: evidence supports an
individualised approach. BMJ Publishing Group Ltd.

Wykoff, C. C., Smiddy, W. E., Mathen, T., Schwartz, S. G., Flynn Jr, H. W. & Shi, W.
2010. Fovea-sparing retinal detachments: time to surgery and visual outcomes. Am
J Ophthalmol, 150, 205-210. e2.

Yavas, G. F., Kusbeci, T. & Inan, U. U. 2014. Multifocal electroretinography in subjects
with age-related macular degeneration. Doc Ophthalmol, 129, 167-175.

Yoshii, M., Yanashima, K., Wada, H., Sakemi, F., Enoki, T. & Okisaka, S. 2001. Analysis
of second-order kernel response components of multifocal electroretinograms
elicited from normal subjects. Jpn J Ophthalmol, 45, 247-251.

Young, B., Eggenberger, E. & Kaufman, D. 2012. Current electrophysiology in
ophthalmology: a review. Curr Opin Ophthalmol, 23, 497-505.

65



	Spesialis-2020-392539.pdf
	LEMBAR PENGESAHAN
	PERNYATAAN
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	INTISARI
	ABSTRACT
	BAB I  PENDAHULUAN
	1.1 Latar Belakang
	1.2 Permasalahan Penelitian
	1.3 Pertanyaan Penelitian
	1.4 Tujuan Penelitian
	1.5 Manfaat Penelitian
	1.6 Keaslian Penelitian

	BAB II  TINJAUAN PUSTAKA
	2.1 Retina
	2.1.1.  Anatomi
	2.1.2.  Fisiologi Retina

	2.2 Ablasi Retina Rhegmatogen
	2.2.1.  Patofisiologi Ablasi Retina Rhegmatogen
	2.2.2.  Manifestasi Klinis Ablasi Retina
	2.2.3.  Penatalaksanaan Ablasi Retina Rhegmatogen

	2.3 Elektroretinogram
	2.3.1.  Dasar ERG
	2.3.2.  Gelombang ERG
	2.3.3.  Multifocal ERG
	2.3.3.1 Cara Merekam Multifocal ERG
	2.3.3.2 Respon Pertama mfERG
	2.3.3.3 Respon kedua mfERG

	2.3.4.  Analisis Respon Multifocal ERG
	2.3.5.  Gambaran Multifocal ERG pada Ablasi retina

	2.4 Landasan Teori
	2.5 Kerangka Teori
	2.6 Kerangka Konsep
	2.7 Hipotesis

	BAB III  METODE PENELITIAN
	3.1 Rencana Penelitian
	3.2 Subyek Penelitian
	3.3 Besar Sampel
	3.4 Variabel Penelitian
	3.5 Definisi Operasional
	3.6 Alat dan Cara
	3.7 Alur Penelitian
	3.8 Kerangka Penelitian
	3.9 Analisis Statistik

	BAB IV  HASIL DAN PEMBAHASAN
	BAB V  KESIMPULAN DAN SARAN
	5.1 Kesimpulan
	5.2 Saran

	DAFTAR PUSTAKA
	Lampiran 1. Lembar Penjelasan Kepada Calon Subyek
	Lampiran 2. Surat Persetujuan
	Lampiran 3. Status Penelitian




