5527 4555 3 ) FEHSEHRARSMNRIRE Vol.27 No.3
2021 426 H Chin J Otorhinolaryngol Skull Base Surg Jun. 2021
DOI.10. 11798/j. issn. 1007 — 1520. 202103174 - ZEIAR -

SMAER MR RERN R AR

e,
(PR FRIEER FHR%KH54,3E K 410008)

W E: IMETERAR A (TON ) Sk Fl sk i s /MG B P2 BT R AE 2 — , A 2 N 1R, S — P R R
ANTEE AT S 0™ A 7 B A UG AM 5 FE A PR , T AR U PR R Mt i R AR R B RN B, Hk
I AL i A B A I PR L 2 SR 012, B2 S —miRIT 38 5 2, 459607 FRIGRIGITRUR & 5o A SCGHE AR
BRI Sk, X TON ASs R R & s LT 2 W AT S5 07 1 o o8 E e - T 4538

X 8 R SNETARIMATE R IR  IRIT s A R AR s P2 S AR

FES S R745.1

Research progress of traumatic optic neuropathy

YUAN Xuan, JIANG Weihong
( Department of Otolaryngology Head and Neck Surgery,Xiangya Hospital ,Central South University ,Changsha 410008 , China )

Abstract: Traumatic optic neuropathy (TON) is one of the serious complications of head or craniofacial trauma. The
patients with traumatic optic neuropathy are mostly young adults. It is a complication of craniocerebral injury with low
incidence but severe vision loss. It can produce cruel adverse effects on patients’ mental health and social adaptation. The
pathogenesis of traumatic optic neuropathy has not been clearly defined. It is easy to delay diagnosis clinically. And there
is a lack of unified treatment guidelines of TON. Therefore, the clinical benefits of various treatment methods are different.
This paper reviewed the progress in etiology, pathogenesis, diagnosis and treatment of traumatic optic neuropathy by

referring to the latest relevant literatures.

Keywords : Endoscopic sinus surgery; Traumatic optic neuropathy ; Treatment; Optic nerve decompression; Neuropro-

tection and regeneration

MG 22995 2% (traumatic optic neuropathy,
TON ) JZ4# A T4 B 43 1k B TR 4 M 5 SO p 2243
5 SO0 7 0 aR B 1 2k g o 1% Al LT
0.5% ~5% [ A HE Sk FR R0 2, J2 P Ak i 452 07
B ABAR T 1 9 &, 22 & T Al SR Y
AR, HAr4 s B2 AT TON MRy Jr
2, M FEZ 20 L RS, H A o ik 7
G —IBI T IT %

1 B R &R

TON i [N 22 Ry 1) FLe sl ) 324 FH T LA 42
SR ZE 320 I FEA BT R] 73 B
BRI 05 BB 103 2 S P B 5050 30 S
T3 ELAR S 2 A W7 2R S5, L Hean 45 S 20

FBUH E K 8RR EGE EIUH (81770985)
S —VEE A R, I AR B A B B
WAE1EH 3% P40, Email : jlangwh@ 126. com

JH YA AT R R , L R ek, HARYT ROV
WG T AN ; 1 TON =2 %2 fly [B] B 495 5 | /e, ) 2
5000 D) by P P B PAT 5 P T PR A A ) RE
1Rk BAMEZE, (A 5 RS B M e 2245 P B
|15 e aR R R HEZY D@ I i L I A WA s - I
1 AR B PR 25 1T 48 M ( retinal ganglion cells,
RGCs ) 14 1fiL A8 3k b F0 A 2878 TR AR 45, LA | & Ho U
TREFF 5 1 RGCs I 15 | B 4 J5Uk M Ak e M 408 1
JIT-S S5 55 i e 5 L A B L A 2 e 1 55
L SRR 2B . H T TON SR 3 A FAL
il S 2%, & R 3 T S LR A AT — DR

2 &2 ER

TON [)32 Wy == 2 T i AT IR B AH 56 A B A

- 361 -



o [ - G A TR AR A 3

52 %

., TON £y il o5 5 & IF s , Follf R 2 30
AT AT 8 5 A SR AR e L AR A
PEREAT A H bR B LA A B B R o 22
P . 25 240 i JEC ) I P — 1) 2 WL DR AR AE , B —
HR AT LA A BRERS1 ) — HR E s R AL A% A
RERGAR B A XS R

T S I A A PR TP AL R A A
O, W10 BRI ARAS A LA B T HEBR Se i A7 76 i
Pl AR R 0 s 78 45, I ] e B AT A 2 3L
SKe P U AR A P I S o B . TE R R OL T
AN B u 55 & HL AV (visual evoked potential, VEP)
K2 (A& i) VEP 1] PR Bi2 B, VEP J2& 3 K
A2 D RE R 2 WA 5 , I AT AR Ry K B 1 Tt
FEAR , FLH MR FAAR RN o8 R S0 085 n -5 0 ) e A A 285 1
R, BeAh, CT FIH 2 s WA 245 B 4 Rify s
WRIT I ARG T [ B2 W Py
M I, Horp I 245 )2 CT S v] R
P BB EITAOL L F B, BT 7
R EATRKEE D . W ILIR UG A ) DR K &
1% , Bodanapally %' Ak - 1) 9k B R B S 4
2 1) VR B BRI TON B8 25 10t 22 ik 5 45 4%
W LEYIbRAS , A AR AT RS A T HE 5 o

li=tid

BL TON [ WAR YT AR AR~TIR YT R AL
ST ARG o T EZ AT ARIE, TON
TR BEA L IR Tl PR 1 A P 1) 1 e S 1A
2, MAZR B AT RE 8 A o
3.1 fR<HATT

TRSFIBTT RIR B RS J7 1, AR 28 R sl T
ARBINH , DU D80 A5 S BRI 7 By A i v e
feH o PRARIE, PRSFIRTT I E] 3 TON fg il it 71 A 48
WILHR I 40% ~60% , X FE  FARUMEL &
AR AR R AR HEER S 2P AR
VSIS FOARSTIATT P45 B AT 1 R ) s AR
EFRAT I R AL PRS2 A 5 s U AN R XU,
B8, 5 0T 32 3 Ja 0 e B SO S8, S B
7 U A AT REXS HAUR A U AR
3.2 HE

PR T TON 9 BEA s #UE Hal y /0 81 7 )
IR 55 TR FE L5 2 A s U D 2
S L 2R Bk DA YU BT P ) A R K i, DAL T ik /> 24k
K B ERA , Ia ad RE A ) 2 S A S

AR AR AR L I R I TON fiy K 51
OB R TR wh i B S R A B ST
500 ~1 000 mg/d (K5 5 H & J& T o8 Y 3L o i) A
g T T2 A 0. 9% A BRER K 8%, 5% %45
¥ 500 ml # ki, 1 W/d, ¢4 3 ~5 d, TON [
RIS T — I b A M s I s g e
Pifhifa 8 h P R, & BT B s Sk
o BEE G B E R 2T RE . (il FASE M
[ L2 22 55, WG TP LB B R AR 22 5+
HIEEAF R,

KT TON SEIRIT I, A R B 4B A A [
(I ILIR . A 2 KA PR A s
SE PR SRR IR R8s e 22 ) Y e
A N A5 MR 5080 22 B B R HU AR STIR T T AR T AT 2 41
FIRLBE 26 A o — I B AL XU 22 8 300 X R e A it
BN R bk T S RN R R S R RLRR T X TON
BEM N E LR o BT R ™
HMB ML 2 k79006 BEAFF 5 Sk s 18 FH R0 e i 2% )
iR &MY G BET IR (B 5 R . 7E TON st
RIS -t S 7R 3 S TR L p 28 il 28 25 2, LB
VR R il 58 A I 0 ) o AR
TR

B2 B 0B el X TON (g 1
W BIRTT AT LA R LT DA AT e Aty JRURS: Al
s s FEAFAT U4 475 AL Ath 2% S UE ) TON g rp i
FHRHR R R v iRy i B IR I
3.3 UM TFARWIE

PR 28 T A Ul 1 B 2 3 o 2 B s s 22
P14 BB R LAY L e i 2 B3k 50 4 ) 1 285 o 48 P R
P AU T DA 33 5 i AR50 55 . FHF TON 4
MW EIRIT 2 FARA B A A, Hh & 5
PIBE T AR 22080 AR A5 70N AR Sk A s [ 2
A R ) T AR S 00 05, BLE B A 28 T AR
FEAR e e F AR TR,

H HT LR 0 FE AR 7 SO S DA . A
AR 557, 2% FH A A 28 0 AR T o3 100, 5 0 R 1
L Dhaliwal 257 1A R FAREST LT He
MR IRIT A BT R B S e 2
FARWEFFARELS B ok R AF i I PR 25, 1 5L
FARA G N —Fh I, 0 T AR SR , H A
AT AR o AT T 22080 T AR 3%
S HAR KRR I B 32 AH DG TS B 28 A2 ), andgs
J F A BRI B3 B T AR s I ] 2

X T 38 00 0 T R I AL A 8 10 R

- 362 -



e, 55  SMIPERIL 203 78 BRI 5 0k

53 19

Dhaliwal 2" A g RAF I [E] ZE3R 2 7 d LAl A7
WTART I, I 52 AT PG A 4%
H R0 REE AR T R T B (B )5 7 d
23 d W) ESL, I R T R W R AT
BURHZE 22 0 Gupta 28 A )5 3 d K&
A7 R 28 R A A R 15 B 1A 65 1 i
ST BN 2 Peng M YA T d 51T T AR
RSB LBUS W B 7 d s L2, 123
WIS v 2k B, /) BB A 45 £ 4 - 1) 4
TON FEQIG G 7 d N, P4 A A0 pif 8 8 & A i 43 il
GEALNE Je 28 8 JiE S AR

H R 258U 3 Rz 454y . O b
YIRS RE R 1/2; @ 2 FL0E BN Tl 258
AR VERZ5.5 ~ 11,5 mm; G A R B TR0
U olr 26 8 B R EE Ak S BRI ET) TP BEE 11 4 A B R
It b FATR S O — 2 T A, R X W e 75
VIFF WA i A 22 B KRR RE B T O REA A%
S I TR, U T DU A 5 0 e 20 3 5ol 20 T Y
TN I BT BE 5 FL TON TS 51 PR 25 43 #7 s
R 2T A TRl

PO Wk .y A3 e WA« ST 7/ M big
TFesiE ] R e T AR AL, M0 2 TR [k ]
TEREE KRR R FARAE BAlE ., 4556 30k, ¥
PR EARA LLR 38 W HE « Sk 3 4G s 3475 5 A1
Sy AT ERGE Sl R A, 45 A R
HIE Sk P CT i bt 22 D) Bl 0 14 250 7 B K i 1 s 00
P2 0, R R 0 ) DR 2R HOE A 45 R
VEP £ 5 52 78 W AR 1 ZE 4 5l PR R T Bae DL & W PE fr
WA IRET s 18 42 B 260 1L TR BOR AR T -
ORI IRTT ICRON ARAS B B AR 1IE A0 ) mT Y 1
FIEATAN IR AR 22 QP 2 1 I s
il SR S SRl 428 0 4 % L e 3 R 22, T
R A TR 208 R AR 7 P 2 R AR Y
AEIE P A D 5E A U 28 T 2L @58 Ak
A2 2545 ; B F s ki 2 52 % s D4 BRI B2 7
KA
3.4 SR K AR

T 22 AR B T A7 1 T3 o A A 2 451
)5 RGCs 7715 i FL I8 A 1975 42 A 1 45 J7 i ok
fEHEA A S L, — 7T, BLEE ] 2 R 25
WY AT A HOUE T B A A I T 2 A R AR
P2 1 T BB LS A L 27 1 Vala-
pala 255 Sy it bR 19000 T 4 1 00 b 28 T e
JORC 0 L ) 355 L I B I A R S R S T B . 5

AN PRLTANM A B X RGCs A 2 P T K A2
SZ AN ST A A L RTE HIR 20M  T  ok
2k S AR A5 o 2 Al LA i SR AR T R
PRI FERR KL E] 12 TON ALY rh n] 2 Ak A0 5 £ RE ik
R AR VEE Y e Ah, h 2 A 2 AR A BT
RGCs PR T4t A AR 2 B 5 A A A 22 Wi m] 18 2 400 il
G5 i LA 2 R S AL AR , i e AL i
TR PR B T T, AT AR 97 RGCs ™ 0 53 — T
T, Z2 R NS TR 2 ARt R B A AR AR .
Kurimoto 45 A Sk R 28 453 147 23 G S8 98 SR,
HR PR AR I T 3 IR R R R e A
XUZBE AN B 28 A A TR Oy — el 22 R
7 el et R G E A IB A

4 RE

TON Pt R A0 7 48 2 M FE M iR 20 1, H i
AROMERS ¥ 3tk P s 3 A6 R P AR SR IR T B
RERA S TS BOULIE , TR, TON BTG T7 HEA T TS 1L
ZHOHP AR B o, B2, RATA
XA A 2T AR A5 R T A AR TE A0
B R F RGO T, HEBR AR SC 28 Sk XA ik
Fr e A, & BT o

S 3k

(1]

Yu-Wai-Man P. Traumatic optic neuropathy-Clinical features and

management issues[ J]. Taiwan J Ophthalmol, 2015,5(1):3 -
8.

[2]  Steinsapir KD, Goldberg RA. Traumatic optic neuropathy[J].

Surv Ophthalmol, 1994, 38(6) : 487 -518.

[3] Dhaliwal SS, Sowerby LJ, Rotenberg BW. Timing of endoscopic

surgical decompression in traumatic optic neuropathy: a systematic

review of the literature [ J]. Int Forum Allergy Rhinol, 2016, 6

(6) :661 —667.

[4] Yu-Wai-Man P, Griffiths PG. Steroids for traumatic optic neuropa-

thy[ J]. Cochrane Database Syst Rev, 2013 (6) : CD006032.

[5] Li HY, Chan HH, Chu PH, et al. Secondary degeneration after

partial optic nerve injury and possible neuroprotective effects of Ly-

cium barbarum ( wolfberry ) [ J]. Lycium Barbarum and Human
Health,2015,6(4) :135 - 151.

[6] Giacci MK, Wheeler L, Lovett S, et al. Differential effects of 670

and 830 nm red near infrared irradiation therapy: a comparative

study of optic nerve injury, retinal degeneration, traumatic brain

and spinal cord injury[ J]. PLoS One,2014,9(8) :e104565.

Tabatabaei SA, Soleimani M, Alizadeh M, et al. Predictive value

(7]

of visual evoked potentials, relative afferent pupillary defect, and

- 363 -



o [ - G A TR AR A 3

52 %

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[20]

[21]

[22]

[23]

orbital fractures in patients with traumatic optic neuropathy [ J].
Clin Ophthalmol, 2011, 5(1) . 1021 -1026.

Bodanapally UK, Kathirkamanathan S, Geraymovych E, et al.
Diagnosis of traumatic optic neuropathy: application of diffusion
tensor magnetic resonance imaging[ J]. J Neuroophthalmol, 2013,
33(2): 128 - 133.

Yu-Wai-Man P, Griffiths PG. Steroids for traumatic optic neuropa-
thy[ J]. Cochrane Database Syst Rev, 2011, 6(1) : D6032.

Yip CC, Chng NW, Au Eong KG, et al. Low-dose intravenous
methylprednisolone or conservative treatment in the management of
traumatic optic neuropathy[ J]. Eur J Ophthalmol, 2002, 12(4) .
309 -314.

Saxena R, Singh D, Menon V. Controversies in neuro-ophthalmol-
ogy: Steroid therapy for traumatic optic neuropathy [ J]. Ind J
Ophthalmol 2014 ,62(10) :1028 - 1030.

Bracken MB, Shepard MJ, Collins WF, et al. A randomized con-
trolled trial of methylprednisolone or naloxone in the treatment of a-
cute spinal-cord injury: results of the second acute spinal cord in-
jury study[ J]. N Engl ] Med, 1990,322(20) :1405 - 1411.

Lai 1L, Liao HT, Chen CT. Risk factors analysis for the outcome
of indirect traumatic optic neuropathy with steroid pulse therapy
[J]. Ann Plast Surg,2016,76(1) :S60 — S67.

Sosin M, De La Cruz C, Mundinger GS, et al. Treatment out-
comes following traumatic optic neuropathy [ J ]. Plast Reconstr
Surg, 2016, 137(1) ; 231 -238.

Entezari M, Rajavi Z, Sedighi N, et al. High-dose intravenous
methylprednisolone in recent traumatic optic neuropathy; a ran-
domized double-masked placebo-controlled clinical trial[ J]. Grae-
fes Arch Clin Exp Ophthalmol ,2007,245(9) :1267 - 1271.
Edwards P, Arango M, Balica L, et al. Final results of MRC
CRASH, a randomised placebo-controlled trial of intravenous cor-
ticosteroid in adults with head injury-outcomes at 6 months[ J].
Lancet, 2005, 365(9475) ; 1957 - 1959.

Steinsapir KD, Goldberg RA, Sinha S, et al. Methylprednisolone
exacerbates axonal loss following optic nerve trauma in rats[ J].
Restor Neurol Neurosci, 2000, 17(4) . 157 - 163.

Peng A, Li Y, Hu P, et al. Endoscopic optic nerve decompression
for traumatic optic neuropathy in children[ J]. Int J Pediatr Oto-
rthinolaryngol ,2011,75(8) :992 —998.

He ZH, Lan ZB, Xiong A, et al. Endoscopic decompression of
the optic canal for traumatic optic neuropathy[ J]. Chin J Trauma-
tol, 2016, 19(6) : 330 —332.

Ma YJ, Yu B, Tu YH, et al. Prognostic factors of trans-ethmos-
phenoid optic canal decompression for indirect traumatic optic neu-
ropathy[ J]. Int J Ophthalmol, 2018, 11(7) ; 1222 -1226.
Emanuelli E, Bignami M, Digilio E, et al. Post-traumatic optic
neuropathy : our surgical and medical protocol[ J]. Eur Arch Oto-
rthinolaryngol ,2015,272(11) ;3301 —3309.

Gupta D, Gadodia M. Transnasal endoscopic optic nerve decom-
pression in post traumatic optic neuropathy[ J]. Indian J Otolaryn-
gol Head Neck Surg,2018,70(1) :49 -52.

Evanson NK, Guilhaume-Correa F, Herman JP, et al. Optic tract

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

injury after closed head traumatic brain injury in mice: A model of
indirect traumatic optic neuropathy[ J]. PLOS One,2018,13(5) :
€l97346.
Onofrey CB, Tse DT, Johnson TE, et al. Optic canal decompres-
sion: a cadaveric study of the effects of surgery[ J]. Ophthalmic
Plast Reconstr Surg,2007,23(4) :261 —266.
A2 BRSO AR 2R N BT 2 ARTE ST A
TEM AR AT [T]. PR B A7 4eK 2009, (6) 389 -392.
Otani N, Wada K, Fujii K, et al. Usefulness of extradural optic
nerve decompression via trans-superior orbital fissure approach for
treatment of traumatic optic nerve injury: important surgical proce-
dures and techniques from experience with 8 consecutive patients
[J]. World Neurosurg, 2016, 90(1) . 357 -363.
He Z, Li Q, Yuan ], et al. Evaluation of transcranial surgical de-
compression of the optic canal as a treatment option for traumatic
optic neuropathy [ J]. Clin Neurol Neurosurg, 2015, 134 (4):
130 - 135.
Chen F, Zuo K, Feng S, et al. A modified surgical procedure for
endoscopic optic nerve decompression for the treatment of traumatic
optic neuropathy[ J]. N Am J Med Sci,2014,6(6) ;270 - 273.
Johnstone, Bruce. Submental artery island flap for head and neck
reconstruction[ J]. Anz Journal of Surgery, 2003, 72(2) :121 -
124.
Valapala M, Edwards M, Hose S, et al. BA3/Al-crystallin is a
critical mediator of STAT3 signaling in optic nerve astrocytes[ J].
Sci Rep,2015,5:8755.
Entezari M, Esmaeili M, Yaseri M. A pilot study of the effect of
intravenous erythropoetin on improvement of visual function in pa-
tients with recent indirect traumatic optic neuropathy[ J]. Graefes
Arch Clin Exp Ophthalmol ,2014,252(8) :1309 - 1313.
Kashkouli MB, Yousefi S, Nojomi M, et al. Traumatic optic neu-
ropathy treatment trial ( TONTT) ; open label, phase 3, multi-
center, semi-experimental trial[ J]. Graefes Arch Clin Exp Oph-
thalmol ,2018,256 (1) :209 - 218.
Naguib S, Bernardo-Colén A, Cencer C, et al. Galantamine pro-
tects against synaptic, axonal, and vision deficits in experimental
neurotrauma| J |. Neurobiol Dis,2020,134(1) :104695.
WIEE i, K0T =, % AT WX R SR R 2845000 1 R A
ML TRERRY¥£H,2017,39(1) :30 - 33.
Kurimoto T, Yin Y, Habboub G, et al. Neutrophils Express On-
comodulin and Promote Optic Nerve Regeneration[ J]. J Neurosci,
2013,33(37) :14816 — 14824.
HNZESE. B2 A K P X S0 1 R e 22 7 S8 D R )
BTSRRI R [I]. SEHIBE #2275 ,2019,35(6) 1969 ~
972.

(ks H #7:2020 -08 -05)

AR5 PSR B, DAL SV i A8 B WP R[]
v [ B 0 I 5 S A RE 4R AR, 2021,27 (3) 1361 - 364. DOLI. 10.
11798/j. issn. 1007 —1520. 202103174

Cite this article as: YUAN Xuan, JIJANG Weihong. Research progress

of traumatic optic neuropathy[ J]. Chin J Otorhinolaryngol Skull Base
Surg, 2021,27(3) :361 - 364. DOI; 10. 11798/]. issn. 1007 — 1520.
202103174

- 364 -





