ANV R e G 2 S




%ﬂ*h&&%i&&m
T ﬁ:mﬂ A:’E’d-m%nl%ndﬁl s?ﬂiﬁ:
4 Pk F W B A E B

MR RENIZIAE

FILEL

Bte] A § A4



Hx

CONTENT

BATARER HEY)
Btk # B4 4k @ EAEEDE AN

RS



AN 1AL 22 97 45 (traumatic optic
neuropathy, TON)& Il A WH—2&
IRMY, FZEIRIRAESS B8, BUH

FEORIE S S 714 H A i B 40
LR A

R sontasnno

PRI IR R 4 2 PR IR L IR E SO P A A T M B AR 5UNR (20165) (PRI R 4.2016,52(12):889-893

Btk # BE M

BAFARER (HAEH
' ) gAY AR
. b I e S



AAYARERARER)

Btk ] B ek Q@sm&mm

ELARMAAANES



s

ot B h0(50%-65%), HIRAENE

2000 FAb R FMZE R A 364 BB, R E

AR (13%-28% ) H R i3 ZE44
AL W T = AR AR ,
. . i | 287 78. 84%

HE Y RS . e

A% Bk 3 41 11. 26%
et R e e
344—346. DOT: 10. 3760 / cma. 1155;1 209’5—1477', 2008. 05. Hofth 36 9. 89%
003.

ﬁﬁiﬂ,,_ Feif, WA, SRR RS2 AT M
St [T, HRARGHR L RS 42 &, 2006, 28(4). 252—253. DOI:
10. 3760lcma. j. issn. 2095—1477. 2006. 04. 004.

287 FIZE F B i
HhEE BI% [l
E 45 15. 68%
FEFEE (P fe) 238 82. 93%
BITE 4 1. 39%

SR PR AR T W T R SRAEYE ORI, 2007 - 200748 4 [ AP HEELSE G A S SRR T HE RE R 22

> ; BASARER RAER)
Bite] # BAH ) srzssssn
B4 2158 @ LS LAY



BR P BRI B
11.9%

HEE Py B
16.7%

Kumaran AM, Sundar G, Chye LT. Traumatic optic neuropathy: a review[J]. Craniomaxillofacial trauma & reconstruction, 2015,
8(1): 31-41

BhATARER (KRR
Btk H LA @ RN

AA S A G R




Traumatic Optic Neuropathy: A Review

Arjunan Muthu Kumaran® Gangadhara Sundar, DO, FRCSEd, FaMS?

Thiam Chye Lim, MD, FRCS, AM, FAMS?

"Yong Loa Uin Sthoo! of Medicine, hationel University of Singapare,
Singapore

2 Demartmert of Dphehalmalogy, Nations! Uriversity Hespits),
hatiorzl University Heslth Systerm, Singzpare

IDivision of Plastic. Recanstructive and Aesthetic Surgery, Mationd
University Hespital, National University Heelth System, Singapore

Craniamaxilofac Treuma Recoastruction 2015:8:31-41

Abstract

Address for comrespondence Cangadhaera Sundér, DO, FRCSED, FAMS,
Depariment of Oghthalmolegy, National Uriversity Hospitzl, Matioral
University Hieslth System, 1EKent Fidge Raad, KUHS Tower Hlack Lavel
7.5ngapoe 119228 (e-mait gancadhars_sudnar@nuhs.edu.sg).

The aim of thix articleis to evaluate current literature on Investigation and management

of traumatic optic neuropathy (TON), propese recommendations for diagnosis and
managemert, and explore novel future treatments. TON, though uneommon, causes
substantial visuial loss. Without clear quidelines, there is much amblguity regarding its

In astudy of 42 patients with TON* the frequency of site of
injury was: intracanalicular (71.4%) >
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The opticnerve { ON] comprises axons of retinal ganglion cells
{RCCs) and support cells. At 50 mem in length, it consists the
following four segments: intrancular {1 mm), intracrhital (24
mm), intracanalicular (9 mm), and intracranial {16 mm). The
OM may beinjured in trauma, resulting invisual Inss and this
is known as traumatic optic neuropathy (TON}, This occurs
from either direct or indirect trauma and both primary and
secondary mechanisms of damage have been proposed.™
In direct trauma, stress is applied directly tothe ONand is
oftenwhen orkital fracture fragments lacerate the it or when

and I 2leo relevant, includead, A total of 2, 686 articles were retrieved and 43 examined
for relevance. OFf these, 23 articles were included. TON it & dlinical diagnosis. Visual-
evoked parential is useful In diagnosis and progrods. Computed tomagraphy demon-
stretes canal fractures and concomitant injuries. Magaetic resonance images should be
reserved for select and stable patients. Conservative treatment is appropriate in mild
TON. Steroids zre of questionable benefit and may be harmful. Surgery should be
reserved for patients with radiclogical evidence of compression and individuzlized.

mechanical contusion/concussion” The ON commonly sus-
tains indirect trauma, where stressis transmitted through the
oculofacial soft tissues and skeleton. The resultant coup=
contrecoup forces damage the nerve at transitions between
mabile and fixed tezments. Commonly, this acours 2t the
junction of the intraorbital and intracanalicular segments.
This results in compression and disruption of pialﬁu;essels
Lt AL L - I R—— - n - = R

In a study of 42 patients with TON,® the frequency of site of

injury was: intracanalicular (71.4%) > orkital apex {1673} >

both{11.9%). Thisis supported by staticloading studieswhich
demanstrate that force applied to the superior orbital rim is
transferred and concentrated on the orbital roof and optic
canal? The next most common site is within the anterior
cranial fossa where the intracranial ON lies close to the
falciform dural fold.®

Primary damage occurs when there is an immediate
distuption (direct trauma) or shearing (indirect trauma) of
RGC axons. The inflammation and vascular dysfunction that
follows gives rise to secondary damage. Though the patho-
physiologies of both mechanisms differ greatly, patients often
have elements of both.

A S-year Hritish study of TON in the general population
reporied 121 rases. !0 Of those, 79% were male with a median
age of 31 years and significantly, 21% were younger than
18 years. Common etiologies were falls {26%), motor vehicle
accidents (21%), and assaults (21%). In the trauma setting. a
20-year study at the largest level 1 trauma center in Canada
reported 0.4% of all trauma (injury severity score [1S5] > 12}
patients had TOM." Of those, 76% were male with a median
age of 33.5 years, Significantly, all patients with TON had head

orbital apex (16.7%]) >

similar results to adult studies.’? Overall, 60% were males,
common eticlogies included motor vehicle accidents {62%)
and sparts injuries [ 22%% About 78% of cases were because of
blunt trauma.

latrogenic TOM is an understudied cause of postoperative
blindness. It can oceur during orbital surgery,”? Le Fort |
ostectomies, maxillofacial fracture fixation,’>'® and ende-
scopic sinus 5urg151'1.r_"""19 In patients with chronic sinusitis,
the ON may protrude and complicate sphencidal sinus sur-
gery. Among 260 patients with chronic inflammatory sinus
disease, ON protrusion occurred in 28% of cases. Overall, 12%
of ONindented the sinus wall and 8% of them coursed through
it.m

Risk factars for TON include loss of consciousness and
injury to the superclateral orbital reginn.z-: Spontaneous
improvement in visicn can occur and time from injury to
the presentation should be decumented. Concomitant head
injury can leave the patient obtunded, making assessment
difficult and delaying the diagnosis.n Decreased visual acuity
[VA) ks obsarvad with 40 to 80X of patients presenting with
light perception or worse2¥ This is associated with a
relative afferent pupillary defect (RAPD), except in cases of
symmetrical bilateral TON2* There may be impaired color

and RAPD. However, in cases of posterior injuries (more
common}, a normal fundus is seen. In a study of 27 patients,
89% had a narmal fundus.?> ON avulsions may be visualized
on funduscopy as well Optic atrophy may develop but = only
evident after 4 to 6 weeks.

At present. no clear indications or contraindications for
choice of imaging or treatment of TON have been proposed. In
addition, treatment corticosteroids and surgery) largely
minimizes damage but in the future. neuroprotection and
neuroregeneration may be possible.

Materials and Methods

A search of PubMed, MEDLINE (Medical Literature Analysis
and Retrieval System Online], PROSPERO {International pro-
spective register of systematic reviews), CENTRAL (the Co-
chrane library}, and EMBASE (Elsevier} electronic databases
far publications with content matching the term “traymatic
aptic neuropathy™ was performed. Articles with abstracts and
full text available, published in the past 10 years, written in
English, and limited to human adults {older than 18 years),
:lected. All study designs were acceptable except case
and series with fewer than 10 patients. All abstracts
valuated for relevance References of these studies
valuated as well and ifrelevant, included. Artides on
=stigation, management {conservative, medical, surgi-
1 combined), and future treatment {neuroprotection
uroregeneration] of TON were included.

Results

The electronic database search yielded 2,689 articles (PROS-
PERO, 0; CENTRALT; PubMed/MEDLNE, 2,682; and Em-
base 0). OF these, 43 articles had available abstract and full
text, were written in English, not older than 10 years, and
were limited to human adults. OF these articles, nine were
found to be relevant. The references of these articles were
evaluated, and further 14 articles were added. Hence, a total
of 23 articles were raviewed in this study. This has been
summarized in = Fig. 1.

The details of these studies have been summarized
in =Table 1. There were zero randomized controlled clinical
trials, one meta-analysis, seven prospective studies, six ret-
rospective studies, five reviews, three case series, and one
expert opinion which resulted in a mean level of evidence of
2.8. The level of evidence was determined according to the
definitions stated in ~Table 2,

Of these 23 articles, 8 articles investigated the choice of
imaging. 14 articles investigated choice of treatment, and 1
explored future treatments of TON. To supplemznt the review
of these articles and substantiate or refute their claims,
wherever appropriate. the authors have cited relevant studies
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