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Dear Editor

read the study conducted by Alizade et al. [1]

which was interesting. I need to indicate some

points about the use of Optical Coherence To-

mography (OCT) in ophthalmology and optic

nerve diseases. As Alizadeh et al. [1] stated,
OCT has become popular for the diagnosis and follow-up
of retinal and optic nerve diseases due to its high repro-
ducibility. In this letter, I discuss the role of OCT in optic
nerve ischemia and share my experiences in this field.
Then, I review the role of OCT angiography (OCT-A)
and recent developments in this field, as well as the role
of artificial intelligence in ophthalmology.

Optic nerve ischemia is one of the common causes of
acute vision loss, but the pathophysiology and cause of
this disease have not yet been fully determined. Previ-
ously, the thickness of retinal nerve fiber layer (RNFL)
had been measured at the beginning of imaging with OCT
in this disease. The thickness of this layer is about 100
microns in people with normal vision, but in people with
optic nerve ischemia, it decreases after about 6-8 weeks.
In the early stages of this disease, the measurement of
RNFL thickness is not accurate enough due to swelling
of the optic nerve [2]. With the progress of OCT, as men-
tioned in Alizadeh et al.’s article [1] , the measurement of
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macular ganglion cell layer (mGCL) thickness is done.
We measured the thickness of the mGCL in patients with
optic nerve ischemia at intervals of one month and three
months after vision loss and found that the mGCL dam-
age occurs faster than the RNFL damage. Therefore, this
layer can be used to check the prognosis of the disease in
the early stages [3]. With the further development of OCT,
it became possible to take pictures of the deep optic nerve
layers such that it is now possible to image the lamina
cribrosa layer and measure the thickness of the prelaminar
layer [4]. Interestingly, in patients with optic nerve isch-
emia, the prelaminar layer of the optic nerve is thicker
than in people with normal vision. Our subsequent studies
showed that this is due to the existence of thick peripapil-
lary choroid. In other words, the main cause of optic nerve
ischemia is the high choroidal thickness (pachychoroid),
which causes the prelaminar layer to move forward and
compress the ciliary arteries around the nerve. This is sim-
ilar to compartment syndrome, causing decreased blood
supply and nerve ischemia. We showed the high choroi-
dal thickness in optic nerve ischemia for the first time in
2015, and numerous studies confirmed it [5, 6].

With the invention of OCT-A, it became possible to take
images of the peripapillary vessels without injecting con-
trast material. At first, it seemed that OCT-A shows the
vessels responsible for optic nerve ischemia, but it was
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found that it is not possible to image the deep peripapil-
lary vessels that are responsible for optic nerve ischemia,
and the OCT-A shows only superficial vessels that are in
the RNFL [8]. In our studies, we showed that the drop-
out of peripapillary blood vessels may be secondary to
RNFL damage, and this reduction cannot differentiate
optic nerve ischemia and optic neuritis [9]. For example,
the density of peripapillary blood vessels in glaucoma
are reduced similar to optic nerve ischemia. Interestingly,
damage to the nerve and vascular layer match the visual
field defects [10]. The OCT-A also provides the possibil-
ity of imaging the small vessels of peripapillary choroid.
In several studies, we compared the density of the small
vessels of peripapillary choroid in patients with optic
nerve ischemia and glaucoma. Although the attenuation
of surface layer vessels was the same in both diseases due
to damage to the nerve layer, attenuation in small vessels
of choroid was observed only in patients with glaucoma,
indicating the primary role of small choroidal vessel den-
sity attenuation in the pathophysiology of glaucoma. This
attenuation was not observed in patients with optic nerve
ischemia [11]. It should be noted that the attenuation of
small choroidal vessels in glaucoma is specific to open-
angle glaucoma; in closed-angle glaucoma, vessel density
attenuation is not seen [12].

Finally, I mention some points about the use of artificial
intelligence (AI) in ophthalmology and the segmentation
of layers in OCT. The most common use of Al is to di-
agnose diseases from the fundus photos. In a study, we
showed that Al can differentiate papilledema from optic
nerve ischemia and optic nerve drusen [13]. If Al be used
in emergency rooms, it can determine the cause of optic
neuritis even without the presence of an ophthalmologist.
So far, after performing OCT, the RNFLs are separated
and their thicknesses are measured by the software of the
OCT device, but due to decrease or increase in their thick-
ness caused by the disease, this type of measurement may
not be accurate. Therefore, AI was used to determine the
thickness of these layers [14]. In this regard, in a study,
we showed that the determination of RNFL thickness and
layer segmentation by OCT machine in optic nerve isch-
emia may not be accurate and manual segmentation or Al
should be used [15].

Overall, peripapillary and macular OCT and OCT-A al-
low better evaluating the optic neuropathies in ophthalmol-
ogy and Al has potential to provide clear differentiation of
diseases, allowing for better use of resources and time.

Journal of
Guilan University of Medical Sciences

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Contflicts of interest

The authors declared no conflict of interest.

Aghsaei Fard M. Clinical Applications of Optical Coherence Tomography in Ophthalmology. J Guil Uni Med Sci. 2023; 32(1):2-7



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1

This Page Intentionally Left Blank



Y oyled FY 0598 AF-Y Lo

° / / .'./'
Wby

e300 &g 4ol

(S iy 93 (OCT) (1,5 9095 (g oS SIS (Sl (5L )15

'\J).‘QdLasl dgruns

Ol el 5l (oSl apale olKass ¢ ) i Lo o ST 3 08T S ez 09,5 .

Use your device to scan
and read the article online

[®[ETELTT Aghsaei Fard M. [Clinical Applications of Optical Coherence Tomography in Ophthalmology (Persian)].. Journal of Guilan
University of Medical Sciences. 2023; 32(1):2-7. https://doi.org/10.32598/JGUMS.32.1.2024.2

https://doi.org/10.32598/IGUMS.32.1.2024.2

Eord Jowe (lpicas YoSTe 10 (5SS 4 5 VoSl Culies
) 055 Y cuales Lo ol (5,505l mas 4Y ol
a0 hals lasmole ¥ gole V Jolgd 1o cuas oSl jo
420 0 Joo 19alSI5 sl ools (LS 9 020,57 (555030l
o 5 Otlpl Wad o £y uas 493 Y I 5og; YeSle

I¢] 09, 5 4 silgs g 4yl Jye 5 (s ler 39532

sios sloaY 5l g o pgas (ISl OCT ytey o8y
BoreasS Lae¥ Y tndlys Lo g o iy oSl (ol cuae
aY Culsd g gl ppgal |y o)l s92g cuas Fos o a5
oSl o A jbots [¥] oS (g pSoslail 1, Jaoy
Jlo g ol 3l Saesed abos cuas JLoaVor aY plis cuas
3l Culbus Yol a4yl olo lis Lo (susy ilalllas 45" Col
oSl Slol clde Koo O jledy sl cuas 195 wagyeS
Conl (42985 (SL) mas )93 dgye8 Ol Caalded cuae
(Sl 9 S 5 iV 4 gl 4 il 45
Ml Sl Cal e g s A (ol 9 098 00 s 593
VN0 Jlo o bordsl Lo g oo cuas (coSunl 5 (Sloyiro>
o)l cuas (oSl 8 cuas j93 dngyeSoly Culs 4
15 Bl 0o, 0l 1) £aoge el sazo cYlie g 40,5

IR0 1 g

andllae pslo)leds 31, V] o Ko g 0olsule Cl allis ye
JE) ol 05" 4y a2y (SIS il i 1o g 0,8
Slag)lon oy g (Sdppds 0 (GBS g5 uipngS
Ol (hlSe g oolile a5 aigS o 035 ()l (ol cas
uas 9 4 slags ) low (5505 9 auFeitd )0 OCT Wio S
03,5 gy (gote ol 5l 45" (Vb (6 34,,S5 Aazgily
s soSum] iy y 30 OCT a5 4y oye allie oyl 5o ol
s 9 310 0 Al ol 15 p093 SVl 5 o)l g ol
9 a0l 0 3l slacd iy 9 (S5l OCT L1k

S5 50 5950 ) (Sh b 10 (Loan Sigh (A plonil

oAl e JulS jobot (5 ot e 5 (33l i
omae &Y Caalses OCT b 58595 g5 bl 58 Canel
58 Jloyi oLl jo 4y pl ol so (s mSeslil (g ylows ol yo
S am plin cuae (oSl j3 g Conl (49,500 Ve 390>
£39 Jdods g lem Julgl po Lel el oo alS i AL P g0
OCT e LL¥] 8 s 815" s (6 a8l o ool cuae
sl 0 o)Ll [V] o Ko g 00lsule allioe 1o oS b ylon

1. Optical coherence tomography (OCT)

o)s‘leaél Sgrus

Ol el el (S papale olSitils o Kby 0SLails ¢ ol ) s o o Kb jy etz 09,5 1 LS

+AA (1Y) YAYFPAQ copali
masood219@gmail.com :aebb,



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa
https://orcid.org/0000-0003-4005-2967
mailto:masood219@gmail.com
https://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://journal.gums.ac.ir/index.php?slc_lang=en&sid=1

° / V &)
Wby

cdeay olion cuas oSl o muols lid aslllae S 4o
ssaméiyosbm.ﬁ)”w%liwswﬂwﬁi
DV0] 5,5 coliz egiae bgn 5L uwd CoeSas i b g
oastdd g (638 j0 OCT (gl yypai ads sboay
bl g ans o plonil (50b; SaS (Sbjpir o lon
255 b edlzale alio 9.5 jsbclas of SV 5
ol Sz ple

S Ol e
o o>

(Hys sl jl Jo S8 dgSgn Jagh o
Sl QQJSJ c,‘sb“)o ‘scmab:.éj ‘5.054.4}

&lo o)\

5 ilie o o5 e e il iy

Y o lous Y'Y 0,90 NF+Y Lo

295 3952 3 S lopgal Il 3505l OCT gl b
sl 0 IV] a wal 3 el ool (33,35 (y90s VoS Te 5 cuaae
350 iy ool s 3535 5 325 s s
JM,-» ies (89, 6)0,3,:9*43 OKA‘ Al yasede Ll
laias ‘;‘;ﬁ}‘i OoCT 9 é)‘d.? 0929 «hilowd Gaim.‘t" Jsﬁ...wo
TAL ams so o)l s coae a0Y (0 a5 |, oxbaw (39,0
24 a9l cuac ;90 39,0 meold Lid ledgs Slalllas o Le
(B9, BalS ol 9 95 g0 gy LalS grae Y ol g5
Sy L] s coae Sl 5 cuae (Sanl oaisS Lot
GRS (oSl dliie cuas 150 (39)e o2 poSelS 0 Sl
20 e b (Bgpe 9 (srae Y ol Ll by il o
Sl ppgas oSl 31,55:5T OCT [V ] 5 s Sinlon oo
sl 08,5 0l 8 wa |y cuas )95 dgysS S G390

was soSul 53 d9)sS S Bgpe lie (paiz

Y oo hals aSh) o9y b a0 S duslis |) peSlS
OSs (mae Y cowl ety Gilow ¥ j2 0 (daw
Ol |y ol poSlS 10 Ladb ayg)sS SzsS G9ye w0
Se9)s5 SeS g Rl adyl ik SiLis a5 wisly o
oSl 3 (Bge (2alS ol pgS oIS (S5elgn by
Sl (s o o LAINLS oS joboylen 5 bl 992 s
o] add [N] 5fs 092y coSunl 18 4yl Coleds
3k gl poSolS 4 pammio peSolS 10 dugyeS S 39,e
D] 39 ps 0015 39,8 (2018 i syl 0559l 15 9 Con

9 Shpeder 3 (Lohae i Op)lS 4 a2, plonil s
ottt S oo 51, s OCT 3 oY (3,5 o
U9 Se (59 3l s Lo asSlS Lgian Sugn )l
Ly agigh oS (g8l s a3 z) 45 455 ol
e 935 00 b T 69, 51 9 da o |y polae ansets
oW yl8ley aSel & 1) atiul (wodigd pgal (8
BB o el (6 )38le 5 Al 995 LU ol im0

Eman (igh meols (LA sl B S5 aslllas Sy 40
5 ot ool 51y Ladaly Wlsicon St oy
Loyt pol 5 Lo, l38l0 5 ol 11V YT smy 31381 e 59,0
Slgi oo widizr (patile jpho (9 (S Wigd 423)F IS 4,
98 Ol K0 4l WS (s ) (b cae g e
5950l 4 5.l OCT cuae slad¥ ogux (yauss 10 £oian
OCT ol&sws Jl58le 5 daugi 4ol (sloay¥ OCT ploxl 5l oy
oidlS” cledy Lol gy oo (5,503l lacualses ¢ laz oo
95y 03l &9 C)'.’.I Sylows 3l ‘s.zls Caalses &J}é‘ L cwls
b9 5l cnlpls il 358 Codl (Sae oY (4,5 patee
DVE] ot ool LaayY (ol 08gaote (a6l Egaao

Sond ey 53 (OCT) (1) 9095 gud pogS JIKts] Galls (53 33,153 48 o1 Ladl gmumno



http://journal.gums.ac.ir/index.php?&slct_pg_id=38&sid=1&slc_lang=fa

Spring 2023. Vol 32. Num 1

References

[1] Alizadeh Y, Dourandeesh M, Behboudi H, Kianmehr S, Kazemn-
ezhad leyli E, Nimasa N. Repeatability and reproducibility of
macular thickness measurements using optical coherence
tomography (OCT) in normal eyes before and after pupil dila-
tion. Journal of Guilan University of Medical Sciences. 2022;
31(3):180-91. [DOI:10.32598/JGUMS.31.3.1911.1]

[2] Aghsaei Fard M, Ghahvehchian H, Subramanian PS. Optical co-
herence tomography in ischemic optic neuropathy. Annals of
Eye Science. 2020; 5:1-10. [DOI:10.21037/aes.2019.12.05]

[3] Akbari M, Abdi P, Fard MA, Afzali M, Ameri A, Yazdani-Aby-
aneh A, et al. Retinal ganglion cell loss precedes retinal nerve
fiber thinning in nonarteritic anterior ischemic optic neu-
ropathy. Journal of Neuro-Ophthalmology. 2016; 36(2):141-6.
[DOI:10.1097/WNO.0000000000000345] [PMID]

[4] Moghimi S, Afzali M, Akbari M, Ebrahimi KB, Khodabande A,
Yazdani-Abyaneh AR, et al. Crowded optic nerve head evalu-
ation with optical coherence tomography in anterior ischemic
optic neuropathy. Eye (London, England). 2017; 31(8):1191-8.
[DOI:10.1038/eye.2017.56] [PMID] [PMCID]

[5] Aghsaei Fard M, Abdi P, Kasaei A, Soltani Mogaddam R, Afzali
M, Moghimi S. Peripapillary choroidal thickness in nonarteritic
anterior ischemic optic neuropathy. Investigative Ophthal-
mology & Visual Science. 2015; 56(5):3027-33. [DOI:10.1167/
jovs.14-15661] [PMID]

[6] Girkin CA. Is nonarteritic ischemic optic neuropathy due to cho-
roidal compression of the prelaminar neurovascular compart-
ment of the optic nerve head? Journal of Neuro-Ophthalmol-
ogy. 2018; 38(1):1-3. [DOI:10.1097/WNO.0000000000000628]
[PMID]

[7] Gao SS, Jia Y, Zhang M, Su JP, Liu G, Hwang TS, et al. Optical
coherence tomography angiography. Investigative Ophthal-
mology & Visual Science. 2016; 57(9):0CT27-36. [D0I:10.1167/
iovs.15-19043] [PMID] [PMCID]

[8] Aghsaei Fard M, Jalili J, Sahraiyan A, Khojasteh H, Hejazi M,
Ritch R. Optical coherence tomography angiography in op-
tic disc swelling. American Journal of Ophthalmology. 2018;
191:116-23. [DOI:10.1016/j.aj0.2018.04.017] [PMID]

[9] Aghsaei Fard M, Yadegari S, Ghahvechian H, Moghimi S,
Soltani-Moghaddam R, Subramanian PS. Optical coherence
tomography angiography of a pale optic disc in demyelinat-
ing optic neuritis and ischemic optic neuropathy. Journal of
Neuro-Ophthalmology. 2019; 39(3):339-44. [DOI:10.1097/
WNO0.0000000000000775] [PMID]

[10] Aghsaei Fard M, Ritch R. Optical coherence tomography angi-
ography in glaucoma. Annals of Translational Medicine. 2020;
8(18):1204. [DOI:10.21037/atm-20-2828] [PMID] [PMCID]

[11] Aghsaei Fard M, Salabati M, Mahmoudzadeh R, Kafieh R, Ho-
jati S, Safizadeh M, et al. Automated evaluation of parapapil-
lary choroidal microvasculature in ischemic optic neuropathy
and open angle glaucoma. Investigative Ophthalmology & Vis-
ual Science. 2020; 61(3):35. [DOI:10.1167/iovs.61.3.35] [PMID]
[PMCID]

Journal of
Guilan University of Medical Sciences

[12] Suwan Y, Aghsaei Fard M, Vilainerun N, Petpiroon P, Tan-
traworasin A, Teekhasaenee C, et al. Parapapillary choroidal
microvascular density in acute primary angle-closure and pri-
mary open-angle glaucoma: An optical coherence tomogra-
phy angiography study. The British Journal of Ophthalmology.
2022; 1-6. [DOI:10.1136/bjo-2021-321022] [PMID]

[13] Milea D, Najjar RP, Zhubo J, Ting D, Vasseneix C, Xu X, et al.
Artificial intelligence to detect papilledema from ocular fundus
photographs. The New England Journal of Medicine. 2020;
382:1687-95. [DOI:10.1056/NEJMo0a1917130] [PMID]

[14] Jammal AA, Thompson AC, Ogata NG, Mariottoni EB, Urata
CN, Costa VP, et al. Detecting retinal nerve fibre layer segmen-
tation errors on spectral domain-optical coherence tomogra-
phy with a deep learning algorithm. Scientific Reports. 2019;
9(1):9836. [DOI:10.1038/541598-019-46294-6] [PMID] [PMCID]

[15] Razaghi G, Hedayati E, Hejazi M, Kafieh R, Samadi M, Ritch
R, et al. Measurement of retinal nerve fiber layer thickness
with a deep learning algorithm in ischemic optic neuropa-
thy and optic neuritis. Scientific Reports. 2022; 12(1):17109.
[DOI:10.1038/541598-022-22135-x] [PMID] [PMCID]

Aghsaei Fard M. Clinical Applications of Optical Coherence Tomography in Ophthalmology. J Guil Uni Med Sci. 2023; 32(1):2-7



http://journal.gums.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.21037/aes.2019.12.05
https://doi.org/10.1097/WNO.0000000000000345
https://www.ncbi.nlm.nih.gov/pubmed/26835663
https://doi.org/10.1038/eye.2017.56
https://www.ncbi.nlm.nih.gov/pubmed/28387764
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5558224
https://doi.org/10.1167/iovs.14-15661
https://doi.org/10.1167/iovs.14-15661
https://www.ncbi.nlm.nih.gov/pubmed/25813991
https://doi.org/10.1097/WNO.0000000000000628
https://www.ncbi.nlm.nih.gov/pubmed/29438261
https://doi.org/10.1167/iovs.15-19043
https://doi.org/10.1167/iovs.15-19043
https://www.ncbi.nlm.nih.gov/pubmed/27409483
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4968919
https://doi.org/10.1016/j.ajo.2018.04.017
https://www.ncbi.nlm.nih.gov/pubmed/29733809
https://doi.org/10.1097/WNO.0000000000000775
https://doi.org/10.1097/WNO.0000000000000775
https://www.ncbi.nlm.nih.gov/pubmed/30893268
https://doi.org/10.21037/atm-20-2828
https://www.ncbi.nlm.nih.gov/pubmed/33241053
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7576046
https://doi.org/10.1167/iovs.61.3.35
https://www.ncbi.nlm.nih.gov/pubmed/32191289
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7401492
https://doi.org/10.1136/bjo-2021-321022
https://www.ncbi.nlm.nih.gov/pubmed/35831203
https://doi.org/10.1056/NEJMoa1917130
https://www.ncbi.nlm.nih.gov/pubmed/32286748
https://doi.org/10.1038/s41598-019-46294-6
https://www.ncbi.nlm.nih.gov/pubmed/31285505
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6614403
https://pubmed.ncbi.nlm.nih.gov/36224300/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9556618/

