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Foreword

In 1982, my colleagues and [ accepied & young residency ap-
plicant oy the name of Peter 5 Hersh o our Harvard Liniver-
sity/Massachusetts Eye and Ear Infirmary program. OF course
we expected amd contioue o expect the most of our resi-
dents cluring i three years with us, but Dr, Hershowas ex-
ceprional, particulary in suroical skills coupled with mature
judgment, Years later his reparation as a surgical teacher has
became truly international. 1t [s therefore not surprising. and
indecd fortunate, that Do, Hersh has been willing to share his
surgical experience in 2 most clear and easily comprehen-
sible way. In 1988 hix boak Ophithalric Suegical Procedires
was published, a concise and richly illustrated gulde For resi-
dents and beginning surgeons. This umeseal book was very
popular, and it is easy to wnderstand why a fully updated amd
expanded second edition is peeded, Jened mow By two co-
duthars, Broce M., Zagelbaum and Sandra Lora Cremers, this
new secend edition has a simitlar emphasis on illestrations,
with many excelbtent line drawings of the basic procedures,

in a step-by-snep lormal, The addition of several highly ex-
perenced section editors has added even more to the book’s
corerall guialivy. all in all, this surgical texr promises to be a
national and internanional bestseller.

Twio decades have passed since the st edition was pub-
lisheed. [t has been ot of print for years and, in our libsacy, our
copy is kept ina locked cabinet to provent loss, This new second
edition of Ophefadmic Surgrond Procedicees 15 coanly neecled,
nal the least because of 15 many new surgical advancemeants
that have been made in (he past 20years. This book is bound 1o
bie & very popilar Sude for surgeons the world aver,

CTaes H. Doditmaen, MY, Pl
Prafesser of Ophthalmaology

Harsard Medical Schoal

Chief Emeritus

fassachusectts Eye and Ear Infiroary
Boston, Massachusets
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Preface to the Second Edition

Both beginning ophthalmic surgesns and experienced prac-
titiorers, leaming fesy ar releaming old technigues, can tavel
P avenass, Ficar, and mosr impoant, they can warch ac-
complished surgeons oparate, amalgamating key concepts and
diverse techinigues into a procedure that is clearly understond
arud can be conlidenthy acoomplishad. Second, they can messarch
surgical references, subspecialty texes, and journal srticles, splic-
ing technical wariatkzns and procedural innavanons info their
persenal surgical progocal. Unfortunately, it is often difficult and
time consuming to combing information leamed while active
in the operating room with material culled T reading, Ooh-
thiadmic Siegival Precedures, Secamd Bditian, has been designed
1o bridze this gap berwean surgical ohservation, active practice,
and library study.

Faremast. this book is envisionied as.a spewdy reference cover-
ing a brosd cange of eye surgical procedures in a clear, eas-o-
follow fartniat. Its soope encoimpasses the commuonly performed
amd basic ophthalmic surgical procedures, Each chapter walks
the reader through a procedurevia step-hy-step insimxismns amd
The rost important aApectsare dlusratsd By clear line drnsings.
Whereas the goal of each chapter rermains a succinct, how-to-do-
it presentation of @ speafic propedure, each chapter alse includes
brief sections on [ 1) indications; [2] preoperative preparation for
surgery: [3] instruientation regiired; [4] postoperalive cang
and (5 consplications, Moseguer, intfodustony chapiers revisa-
ing surgical Bsrumentamoen, sutures, aphthalmic ansestheshs,
and precperative and postsurgical care should make the begin-
ning eye surgeon mare combomable in the operating room and in
dealing with surgical patients.

I aufeltiom G0 serving &5 a concise and usalle reference, Oph-
thobiric Surgical Frocedures, Second Edition, has been specfically
diesigned o be used as a learning and teaching tool. Although the
fovus af each chapter remaing a chear and comase presentation
of a surgical procedure, we also envision this text doubling as
a swrgical workbook. As such, i is meant for frequent refenenoe
arel active use and, consequently. should be a uselul adjunct to
the reader's day-to-day leaming. The suthors hope that students

of aphthalimic surgery will cantineally reshape this Doek, add-
i B i o reflect Cheir indnvidual needs, varations in rechniguee,
and learndig aver time, In this way, ophthalmologiss-in-training
shiould be able to turn to Ophthalmric Surgioal Procedures, Sscond
Edition, as a ready meference, guickly read the appropriate chap-
rer, walk imin the aperating moam with 2 clear overvies of the
procedure, and make nofes tn the marging as they leam the nu-
ances of spectfic techniques or modify individual stops,

OF course, many of the surgical procedures descoribed here
can be performed vsing several vanations with @gual sue
cess, The surgean must choose from these pracedural masdi-
fleatbons based an personal preference and indwidoal train-
ing. Althowgh each chapuer is sufficiently detailed o take
the beginning surgeon from preaperative preparation to the
final suture, itis mot the intention of this book o recommend
spedilic procedures and rechmigues, Bather, @ach chapter s
fntended to form a basic foundation on which to introduce
the surgeon to a procedune in general, and with time, study,
aml practice, o help ekl a personal |!||:||If|:'||i|.| of the My
defferent eye surgical technigues.

Mearly 20 years have passed since the frst edition of Oph-
efwafmnic Surgicel Procedhmes was published. During this tme, the
procedures cowered in the book have evalved dramatically an
Prarn ase Desn Bore anew, And with Uiz passing of time, the
Bireachth af kowoededae of a single author dirminishes as imdiidual
ety cortinmes 1o foous, Thes, for this new revised edition, we
have added secticn editors and selected contribuwtars who have
reviewed, revised, and rewritten the onginal material, and who
alisn hawe alced new chaprers on prodsdunss polincluded or no
developed at the time of the original beole &1l are respected sur-
aeons who bring specific expertise in their subspedalty fickds, as
wiell as teachers wha unclerstand the process of explaining and
learning neee surgical echniues.

Peter 5 Hersty, MD
Bruce M. Sngethaum, MiD
Earelra Lorg Cremers, D

xill
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Instrumentation

Several instruments have been designed spectfically o facili-
tate ophthalmic surgical procedures. The following are a few

of thoss mos typicalby used:

Scissors (Fig. 1.1)

Flgure 1.1

Wiestoott

Yannas

SEEVETLS

Comenscleral

Comeal {right and left]
Barragquer iris

Long Gills Vannas

=1 O B e R =i

—
=
= right
l..;__;.__\_l-'-'._\_ - __ -
baft ey,
e
§
]
.-'-\.. .
B
-\.--\.l—u_'F— ¥ :



4 lintroduction to Ophthalmic Surgery

Forceps (Fig. 1.2)

%.‘.";Tﬂ'..‘ .':_'__'_-____,--;il

Figura 1.2

Bard-Farker #15

Bard-Parker #11

Sharg micrasurgieal knife
fe.g., Beaver #75, Superblade)
Beaver #64

Keratome (e.g., Beaver #5335

[ s

LN Y -

Wheeler knile

E’Z
-HE:—T_—:—:_?_'_'..__??

N

E—\_ '_'—=|_,_u._.,._ —_ —a =

—_—

Needle Holders (Fig. 1.4}

3

>

1 Castraviejo {012 mum)
2 Calibri (12 mm}
3 Plerse
4 s hop-Harman
5 Elschnig Axation
& Lester fixation
? Graefe fxation
8 MePherson rying: straighe
and angled
9 Jeweeler's
0 Sl (e g, Chandler,
Baacken)
11 Intraccular lens
12 Capeelorhexis forceps
[z, Utrata)

1 Kale
2 Microsurgical needle holder

Scarifier (e, Beaver £57 Grieshaber #631.01)
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1 Instrumentation 5

Spatulas [Fig. 1.5 Hooks and Retractors (Fig. 1.7)

_.,r' "o { fi
PR 1411 . s S e
= 10 1] ——
Figure 1.5 = <l

i "]
1 Cyclodialysis 5
2 Irix
. a1 .
¥ -

Muscle Hooks [Fig. 1.6)

PR T =
C S 1 11 — -
S O, v b mp— : g T
i_\.I
R I, -
R — a — 3
_ Figure 1.7
& M e =B
Figuee 1.6
1 Cysiotome
2 Sinskey ok
1 Grwete 3 Kuglen hook
2 Jamesan 4 Craether collar Button
3 Green 5 Y hook
d SIevVens & Douvble fixation hook
¥ Blaire retractor
g Desmarres retractor



6 Iintroduction to Ophthalmic Surgery

Choppers (Fig. 1.8)

e P
N o m———

Figure 1.8

1 Magahara nuclews chopper
2 Mackool phaca chapper
3 Minardi phaco chopger

Lid Speculums [Fig. 1.9)

Other Instruments (Fig. 1.10}

Figure 1,70

1
2
3
4
5
&
7

Castroviejo calipers

Stahl caliper

Chalazien forceps

Lens loop

Capsule polishers

Serrefine

Dreysdale nucleus manipulator
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Ophthalmic Sutures and Needles

Several sumures have been developed for use In ophthalmic
surgery. Many have unigque fearures particularly suited 1o a
specific surgical interwention, while others are essentially
interchangeable, Properties such as absorbalality, ensile
strepgrh, elasticiey, hamndling and tying characterisiics, and
propensity ta incite an inflammatory tissue reaction are all
featwres that determing the surgeon's selection of sutume
matetial, Maoresver, several surgical neadls desgns are avail-
able, varyimg in both tp shape and shaft configuration.

This chapter will review the characteristics of the most
common types of sutures and necdles available to the oph-
thalmic surgeon.

Suture Material

Mot The tensile strength and duration al a suture depasd on
the suture material as well as the dameter of the suture and the
tissue environment inte which it is placed, The absarption char-
acteristics discussed here ane approgimate and reflect the dera-
tion of effective tersile strength, not the length of tirms residual
sutune matedial remains in the tissue,

Nonahsorbolle Sutures

1. Mylom [ pelyanuice]

A, Dusration: Losses 10=-15% of tensile strength per year,
b. Tissue reactivicy: Minimal
. (ther charactenstics:

i. BMonoflament materal,

fi. High rensile strangth.

i Relatively elastic,

i ST sumure ends.

2. Silk
a. Mareriaks
i, Wirgin silk: Matural silk filaments [Absin coated by
sericin], beasted rogether to farm a fine diameter
sture.
il. Braided silk; Degummmed sillks (Sericin removed ],
brasded to farm a multifilameant suture.
b, Duracion: 3-& monrhs.
. Tissue reactivity: Moderate,
d. Other characteristics
i Easy tving and handiing characteristics
i1, Solt suture ends are well tolerated by patients.
fit, Inalastic,
iv, Braided sutures hawe a tendency to fray when
handled.
v, Braided sutures produce mdere tissue drag than
mgmddilament marerials,
i, Multfilament stoacture may act a5 a nidus of
infiection.
3. Polypropylene (o.g. Prolene, Ethicon, Inc. ]
a, Duration; Essentially permanent, retalning rensile
atrengtly for over 2 years.
b. Tissue reactivity: Minimal.
. Other characteristics
1. Momodilaméent material.
ii, High tensile strength,
tii, Wosr elastic sufwre.
iv. Yery stiff suture ends,
v, Since polypromdene is nonabsarbable, i i wsefl
{7 suturing nonhealing structueres (8,2, iris sufwre,
intraacular lenses to ins or scleral,

o]
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4, Palyester [Mersilens, Ethican, Inc; Dacran, W5 Surgcalf
Dhavas 8 Gk |
a. Durarion: Essentially permanent.
b. Tissue reactivity: Minimal
£, Dther charactierisics
1, Available in braided and monofilament materials,
if, Wery high rensile strength.
fii, Less elastic than other monofilament sucures.
iv. Used in orbital and plastic surpery procedures,

Absorbable Sutures

I, Palvplactin S0 (e.x, Vieryd, Ethigoan, [ng)
a, Marertal

i. Folyzlactin 910 is a copelymer of glycolic acid and
lactic acid.

i, Corateg] Vicrdl; Palvglacio 210 coared with podyglac-
tin 330 and calciuim stearate (coaning makes suttre
surface smoather, thus decreasing tissue dragl.

b. Duration: 2-3 weeks (tensile strength decreases

before suture mass is absarbesd .

£, Tisswe reaciiwiny: &l
., Drher Charde arisrnes
1. Available in braided and monohlament materials.
i. High tensile strengih.
fit, Undlargoes hedrolyrie degradation,

. Used in conpuncrival cleswre, small incision
cataract wound closure.

2. Palyghyeahic acid fe.g., Dexan, LLS, SurgicaliDavis & Geck,

e,
a. Marerial
i. Dewon 5: Braided polyglyoslic acsd suture wathoot
codating,

i, Dexon Mus: Pobyglveollc acld suture reated with a
surface lubricant, Foloxamer 188,
b, Duration: 2-3 weeks,
£, Tissee reactiving: Milel,
d. Other characteristics
i. Brakded material.
ii. High tensile strength,
i, Undargpes hydrolyiic desradarion,
3. Plain gut
a Material prepared from mucosal or submucosal Layers
of sheep or beef intestines.
b Durarion: one wisek,
¢ Tissuie reactiviny: marked.
d. Other characteristics
L My evialos allergss reaction,
i Undergpes enzymaric degradation,
4. Chromic gut
A Mavesial: Flann gal gamned in Cliromic 52185,
b Dration: 2-3 weeks,
. Tissue reactivity: moderate.
d. Cther characteristics
i Ml chromic gut abiorks Gster than chromic
Fu,
i, Undergoes enzymatic deganeration,

Suture Needles
= - h T
-.l-. .\\\'.
i H i .|
i CHORD LENGTH_ _pyamETER
RADIUS r
-II-' ;
\ /
R ____.e*’/{:-LENGTH
Figure 2.1

1. Meedle dimensions [Fig 2.1)
4, Wire diameter.
b. Wire length.
. Chord length.

i, Radios af curvaturne
@, Curvature: Segrment of total circle that needle en-

compaseas {eg, half-circle, guarter-circle. 160-degre
needle].

Note: Compound-curve needles bave avariable corvature al-
lowing for deep sutura placement.

TS semmuia L7
AEVERSE CUTTING ‘éﬁ?
CUTTING

s 2

N/

O HOUND TAPER POINT A

Figure 2.2

2. Tip designs [Fig. 2.2)

2. Spatula
1. Configuiratian
I Fais- or six-skded seich cutting edges on the
sides.

il Cuts at tip and sides parallel w dssue plane.
ii. Charactenistics
I, Dasplaces trstue abave and bebow nesdle, avoid-
ing insdvertent penerarion of tssue a3 needle
is passed.
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IL Maintains needle in tissue plane. c. Cutting
L Most frequently used microsargical needle i. Configuration
siyle, I Triangular with culling edge al op ol nesdle.
I Reverse culling [, Cuts at tip and three edgas ol neadle,
i, Configuration ii, Charactenstics
[ Triangukar with cutting edsge at bottom of I Suture canal extends superficial to path of
needle needie tip.
Il Cuts at tip and three edges of needie. [1. May pull out of tissue as needie i5 passed.
ii. Charactenistics d. Round taper-point neaedle
. Surure canal exiends deep 1o path of needie i, i. Configuration
I, advantageous for fubl-thickness suturing of I Bound shaft tapered o a point.
tough tissue (Facilitates tissue penetration) [l Cugs at its tip only.
1. May inadvertently perforate issue during i, Characterstics
partial-thickness suturing [eg. sclera during l. ALrAumane
stralsisimiug surgesy) I, Leaves smallest hole of any needle siyle

Il Usein easily penetrable tissue where tissue
trauma must be minimized (e.g. iris sutures)



Preoperative Preparation and Orders

The specific preoperative preparation of the patient who
is about to undergo ophthalmee surgery waries widely with
the imdivicual surgean’s preferences. The following onders,
therefore, are suggestions for ooular surgery in general and
should be tailored to the specific procedure planned, The pas

ticular needs of the patient, and the specific requirements of
the ambulatory sairgery cenier or hosparal,

Niste: Precperative administration of toplcal antibdotics has
been shown ta decrease lld and canjunctival bacterial colory
cownts and Jikeky minimizes the sk of postoperative infection.
Az wot, howewer, no ".r.l-EI:iﬁI: regjirmen lras egn rigoroushy shiowm
to be superion. Following are suggestions of preaperative anti
biotics that provide broad prophwlactic coverage,

Ambulatory Surgery
Preparation

® Document imdicalions !'l:ll'jurgE'Ij.'.

= Explain risks, benafits and alvernatives of procedure,
carefully addressing the patient’s expectations, Docu-
meent this in the chart.

= Dbiain infarmed consent

8 Discuss suggested method of anesthesia and possibie
alternatives.

B G paliend 1he Gpperiumly o sk quesions about the
SUNgery,

# Obtain medical clearance from primarny care phiysician,

8 Review preparatory and operating room procedures that
patient should expect,

® Obtain lnboratory evaluation as inelicatad,

MNote: Workup shbould be tailored to patient's age and medscal
history. Different surgery centers have different requirements,
For example:

1 Complete bload count.
4 Chemistry pamel.

10

Electrocardiagram.
Chiest ¥-ray (if required for preoperative clearance ),
Consider pregnancy test for menstruating female,
® Obtain preoperative photos where required (eg. plastics
pracedunes],

Patient nstructions

B Apply tapical angibiarie deoaps (e.g., maexiBoxacin 055
[Wigamox, Alcen Labararories, Inc., Fert Worth, TX, US]),
ganfloxacin 03% [Eymar Allergan, Inc. Irvine, £, US]) 4
gimes per day starting 2 days before surgerny,

= Consider a rapical nonstergddal anti-inflammatory agent
(&g, kerorolac tromethamine 0.5%, Acular, Allergan, Inc.)
4 times per day for 4 to 7 days befone surgery if hastery
af diabetes, uweitis, or cystoid macular edema,

B Consigher Td scruls or deayeychne, or bah, 100 mg r:-r.1||3.'
2 thrmes per day, 2 weeks before surgery if significant lid
disease {e.g., blepharitis, meibomian gland dysfunction .

® Do not cat food after midnight on the night before sur-
gery. You may drink clear liguids wp to & hours before
SLIFFETY.

Mote! check with surgical facllity about specific reguirements.

¥ Take regular sysientic |'|.'|F|!i-:’J[|.-|‘:-|'I|5.'||.'|.'I:||'dII'|g o prim.]ry
care physicians advice on the morming of surgery with
smiall sips of water.

Preaperative Orders

& Antibiotc drops preoperatively (eg., moxifloxacin 0.5%
[Wigami Aeon Labarataries, Inc.|. gatiflecacin 0.3%
[Zymar, Allergan, Inc.| L

u Mathing by mouth

s Yoaul on call e aperating room.
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& Additional orders as necessary for planned surgery [see
specilic surgical procedunes],
2 Mark the carrect eys before giving anesthesia,

In-Hospltal Admission for Ocular Surgery
Preparation

B Dpcumsnt indications fos surgsey,

8 Explain risks and benefits of procedure, carefully
addressing patient’s expectations. Document this in the
chart.

# Obiain informed consent,

B [hscuss suggested method af anesrhesa and possible
alternatives.

® Give patient the oppormunity fo ask questions about the
SUTECTY.

# Keview Lhe preparatory aod operating mom procedures
paleen shaaic expect,

¢ Cbtaim meedical clearance [history and physical) as
indicated.

Hespital Admission Orders

5 Diagnasis,

# Diet: Nothing by moeuth after midnight on the night
before surpery. Patient may drink ¢lear liguids up w8
hurs before surgery,

B Laboratory tests (a8 indicated ],

CoCamplere Blood count,
o Chernlatry panel,
Electrocardiogram.
Chiest X-ray [if reguired )
Consider pregnancy test for menstreating female,

= Sysremic medications: Include patiend™s eswal daly
medicatbomns.

® Ocular medications.

Antibiotic drops every & hours (e moxifloxacin 0.5%
[Vigamome Abcon Labaratories, Inc.|, gatiflosacin 0.3

[ Zimar, Allergan. Inc. L

Additiona] medications a3 necessany far plannad
suirgery | see spactfic suegeeal procedure),

8 ‘aoid on call to operating roosm.



Ophthalmic Anesthesia

Many ophthalmic procedures today ane salfely pedommed under
topical or kcal anesthesia i avmid the patentially adverse sys-
remic conseguences of general anesthetics. Topical amesthesia
15 rapidly grossang in populanty for cataract surgery and minor
amlerior segment procedures; local anesthesia, including Eacial
nerye blocks, peribualbar, subtenons, and retrobubiar blocks
have become Lhe routine Tar atlher weneral ophithalmic surgery.
With the revalution of ambulitery surgeny, many choices in
ophthalmes anesthesia permit surgeons to devielop their own
wersions of the keal anesthetic technigues,

Local Anesthetic Agents
Mote: Several agents may be wsed For local and regianal

anesthesia, The follovwing anesthetic agents and addithves
comgiise a misture that is amaag the most freguently wsed in
ophthalmic surgery.

& Lidocaine 2%,

CDnser of seriea Approximarely 5-10 minwles,
Duration of actien: Approximately 1-2 howrs,
Approximmately 2-4 howrs wath epimephrine agldsd,

B Bupivacaime 0,755

o Onsar of action: Approximately 15-30 minutes.

Duration of action; Approsimately 5- 10 hours,

» Eplncphrmc 1100000
Blintimizes systemie absorption of anesthetic aganes,

Prolongs duratlon of action of anestheatic,
Minintizes bleeding {especially important in ocube-
plastic procedures].

1 Bystemic sympathetic effects may be harmiul.
Epaneplimne 13 100,000 35 available premised im eilher
thee lidocaine or bupivacaine seluticn

12

“ Hyaluronidase,
Enhanges diffusion of anesthetic mixture through
Cissues.
Use 75 units per 10 ml of anesthetic salution. To pre-
pare 10 ml of anesthetic solution, mix;
®  Lidacaine 2% with or without epinephring 1 10000
(5 mi]
m Bupisacaine 875505 mil L
® Hyalurgnidase {75 units].

Therefore, the final cencentrations in the anesthetic
mixture are lidocaine 1%, Bupivacaine 03755, epinephring
1:200,000, and hyaluronidase 7.5 winits per ml,

Faclal Merve (Orblcularis/Lid) Block

Ceneral Technigue

Ulse 2506, 1.5 inch disposable needle,
¥ Raise a smvall intesdermal wheal ol anesthesia af the en-
try site to make subseqguent needle manipulations less
painful.
 [rection ol needle may be changed without removing if
from skin,
Withdraw needle until just the tip penetrates the skin,
Fotate needle aboual its Lip
Advanee naedle imoihe e darecr i,
m Always aspirare syringe before injecting anesthetic moe
prevent inadvertant intravascular adminkstration,
B U2 3 total of 3-5 ml of solucon
B |nject anesthesia slowky.
= Apply pressure over the injected area to facilitate effect
ol anesthetie on the madar nerves and o ominmmaze hem-

arrhage.
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Classic Von Lint Technique [Fig. 4.1)

Figure 4.1

E [ntroduce the needle 1 cm behind the lateral margin of
the orbit at the level of the inferior orbital rim.

® Raise a small wheal of anesthetic at the entry site.

B Advance the needle as lar as bone and inject ~0.5 mlof
anesthetic.

B Advance needle horizentally and inject 1-2 mi subcw-
tancously along inferotemporal orbital rim while with-
drawing neecdle,

B Similarly, advance needle superonasally and inject along
the superatemporal orbital rirm.

Modified Van Lint Technique (Fig. 4.2)

Figure 4.2

Avolds excessive lid swelling,

Introduce needle -1 cm fram lateral canthus.

Raise a small wheal of anesthetic at the entry site.

Advance needle in the subcutaneous space superiorly

and slightly anteriordy and inject 1-2 ml while with-

drawing needle. Do not remave needle from skin,

® Similarly, advance needle inferiory and slightly anteri-
orly and inject anesthetic.

= Remove needle from skin,

= Optieral; Supplement anesthesia with honzontal inpec-

thons along the orbital rims.

4 Enter skin -1 cm inferonasal to orginal entey saie, ad-
vance needle along inferior arbital rim, and inject the
I-2 mi subcutaneously while withdrawing needle.
[Bending needie o 4 30 degree angle may facilitate
placement.]

b Similarly, enter skin -1 cm superotemporal to original
entry site, advance needle along superor orbital rim,
and inject anesthetic.

'Brien Technigue [Fig. 4.3)

Figure 4.1

= dentify condyloid process of mandible.
Locates] =1 cm anterior to the tragus of the car and in-
Fereer o the posterior aspect of the sygomatic process,
= May Facilitate identification of condyloid process by
feeling its movement at the temparomandibular joint
as patient opens mouth and moves jaw from side o
side.
& Insert needle untl the perfostewm af the cancdylowd pro-
cess ks reached.
B Inject <2 ml of anesthetic salution.
o Do imjesct into periosteum,
< Dot imject into temporomandibular joint space.
B Wirthdraw needle o ivs vp and then advanee it superi-
orly and anteriorly over zygomatic arch
¥ Inject anesthetic solution as needle is withd rawn
® Advance needle inferiorly along the posterior edge of
ramus of mandible and imject 1-2 ml as neadle 5 with-
drawem.
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Atkinson Technigue (Fig. 4.4) suprasrbital rim

Figure 4.4

e Insert needle sabeutaneously atinferia edee of sgo.
matic bone directly below Lireral orbital rim,
1 fdvance necdle aoress zygomatic arch, aiming =30

degrees upward toward top of car. Figure 4.5
B Inject =34 mil of anestheris selurion a5 neesdle 15 warh
dirawin,

® PFace needle perpendiculary through skin (Fig 4.5A).
Eocate needle one third of distamce from laveral 1o
maslial canthus,

Peribulbar Anesthesia Place just superias o derior arlizal vhm,

m Advantages Bevel of needle should be directed roward globe,
Anesthetic agents are deposited outside the musche
DO,

Meedle b5 Nierrher away lom the globe, apic nere,
and dural sheaths.
Less pain an injection,
Less intrapperative posTenon pressune creales a soller
eye during surgery.
B Place patient's head flat on a siretcher.
A Apply topical anesthotic [eg. 005% proparacaine).
® Use 276, 005 inch disposable needle. A small skin wheal is
raiked af the junction of the lateral oo third and medial
i thinds of the lowes |Beh, juist abowe T acbital fim,
2 Direct meedle straight back toies full lengrh, avolding the
globe, and inject 1.5 ml of anesthetic agent.
o Remove nsecdie,
& Use 250, 1,5 inch disposable blunt-tip peribulbar needle
[e.g. Atkinson needlel
B Have patient look straght ahead
Stretchies periorbital fascial tissues to facilitate needla
eTiry.
Decreases the risk of optic nerve penctration.
= Palpate inferior orbital dim.




4 Ophthalmic Anesthesia 15

B Advande needle sivaight back {parallel to orbital floor),
perforating orbital septum [ Fig. 4.8A ). {Do not redirect
nieclbe

" Hulr ol need]e should aot go besond the inferior orhital
rirm,

B Aspirate synnge toensure that a blood vessel has nol
been entered.

= Slwly mgect 3 mil ol ancesthetic salution.

" Remove needle,

= Apply pressune o prevent hemorrhage and facilitate &if-
figsion ol anesthetic, (Release pressure approximately
every 30 seconds w0 avaid redinal vascular campromise;
may e Honan halloan for 10 minuies.)

® Evaluate ocular moatility after 10 minutes.

8 Optlanzl: Supplament anestbesia wilh supertior injection
bw the suprasrhital notch | Flgs. 4.58 and 4.68),
= Locate needle by the supraorbital notch.

- Place needle just inferior to the superior arbital rim,
2 Bewel of needle should be directed toward globe.
Aubvanoe needle straipht back.
ALECADe S0INEe 1o ensere that a blood wessel has nok
heen entered.
SHlowly inject 5 mi of anesthetic soluien,

L] L'n:lrnpl ications.

Perfaration of eye with peribulbar needle.
Intratcular anesthetic injection,

Optic nerve impalement with intrathecal injection or
optle nerve sheath hematoma,

Respiratory and cardiovascular depression,

Subtenons Anesthesia

B fdvantages

Uses cannula as oppased o nesdle; thesefore less
change of penetrating glabe or dural sheath

s Compression of eve is not requited as guanticy of
anesthetic is small
Effect of anesthesia is very rapid.
Recduces panient anxiely, a5 anesthesia is administered
after patient is draped,

< Gives deeper level of anesthesia compared with topical.

5 Apply topical anesthetic (e.g., 0.5% proparacaine .

Prepare and drape patient in ussal sterile manner,

B Llge biund Wesrcort scrdsors sl (L12 mm lorceps Lo cut
divwn to bhare sclera i inferotemporal quadrant bapeseen
the inferior and medial rectus muescles (Fig. 4.77.

B Dissect down through Tenon capsule to bare sclera

B Cauterize as necessary o stop bleeding,

& Use 15 mm, 256 blunt tipped cannula; make sure it is
thraugh all lagers of Tenan capsulea,

B Position cannula straight so that it is essentially parallel
Lo Lhe apgic neree [ensures that the anesthetic will encir-
cle the gholse |,

u Slowly inject 2-3 ml of anesthetic subrenons in the peri-
eguatarial region.

Mote: If chemosis is noted, reposition the cannula under 3l lay-
ers af Tenon capsule.

Figure 4.7

B Remove cannuld.

m May close conjunctival apening with caurery il needed.

8 Complicatien: subcenjunctival bemorrhage may ocour at
thie site of infection.

Retrobulbar Anesthesia

L5

Mace patient’s head flat on stretcher.

Apply topical anesthetic (e.g. 0.5% proparacaine .

B Use 250G, 1.5 inch disposable Bunt-tip refrobulbar needle
[e.g, Atkinson needle) o mitimize possibility of perfo-
rating globe,

B Hawve patient ook straight ahead to minimize risk of op-
nie neree penetration,

= [alpate inferior orbital rim.

B PMlace needle perpendicularly through skin (Fig. 4.81
Lawcate negglle ane thirgl of distance from Lateral to
reelial cant hus,

Place just superior to infemor orbital rim.
Bevel of needle should be directed toward globe.

5 Inject =005 mil of solution subcutaneously to reduce pain

wihen orkaral sepium s pieroed,

» Advance needle strarght ack {parallel o orbical fleor),
perforating orbdal septum.

A After septum s perforated and the eguator of the globe lsas
been passed (=1 ¢m af needle penetration], direct needle
superopasally at -30 degree angle (Fig. 4.9], Advance nee-
dlie. phercing intermuscular septum and enter muscle cone.

= Gently move needle from side to side, looking for amy
mverment of B A% a clue that the ghode has been
penerated.

® Agpirate syringe to ensure @ blood wessel has not been

enbered,
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Figure 4.5

B Shawdy inject 3-4 ml of anesthatle selution,
Hamove needle,
= Apply pressure 1o prevent hemorrhage and facilivare dif-
fuston of anesthetic. (Release pressure approximatedy
eviery 30 seonnds to avoid retinal vascular compramise;
may use Honan balloon for 10 minutes.)
B Complications
- Betrobulbar hemorrhage.
- Central retinal artery occlusion.
< Intravascular anesthetic injection.
Perfaration af eye with retrabulbar needle.
¢ Intraocular anesthetic inpection.
- Optic nerve impalement with intrathecal injection or
optic neree sheath hematoma,
o Respiratory and cardicvascular deprassion,

Retrobulbar Alcohol Injection

= I a blind, painful eye, retrobulbar aloehaol may be
injected for long-lasting anesthesia (usually several
mionths ] Do nat wse inan eye with good visual acuily,

= Inject 1-2 ml of routine retrgbalbar anestheric salutlon
as described in Retrobulhor Anesthesie.

5 Leave retrobulbar nreedle in place until akinesia is
apparent, indicating proper needle placement within the
muscle cone.

= Slowly inject 1-2 ml of abselute or 95% alcehal through
saime peedle, A smaller valume af alcohal {eg., 0.5 ml)
may be wsed to avpid complications, depending on de-
gree of pain relicl necessary.

= Complications of retrobulbar aloohal,

Initial discarmbert,
o Lid swealling.
= Conjunctival swelling and proptosis.
< Ptosis.
Extraocular muscle paresis,
2 Perorbital anesthesia,
Decreased visual acuity.

Topical Anesthesia

® Proparacaine bydrochlonde 0U5%
o Omser of action: Appraximately 30 seconds.
o Puration of action: Appraximately 15-30 minutes,
B Tetracaine hydrochloride 0.5%
Ozt ol action: Approximately 30 secomds,
o Duration of action: Appraximately 30+ minutes,
- May be desper penetrating agent than proparacaine.

Cenerol Technigue

L ﬁd'.'an[a_ges
i Least invasive procedure with no chance of penetrat-
ing globe or dural sheath.
o Compression of eye is not required.
o Effect of anesthesia is immediate,
o Bapidd visual recovery afler surgerny.
Useful for manacular patients.
L .-"upp]].r topical anesthetic (e.g., proparacaine]; 1 drop in
lonweer Fornis, 5 minutes before procedure.
= Optional: Apply 2% Xylocaine gel into infenor fomix,
w Apply anesthenic to the eyelid marging using a soaked
surgical spear.
& Prepare and drape patient in wswal sterile manner.
= Optional: 1% nenpreserved intracameral lidocaine 0.5 mil
may b injected into anterior chamber afber paracentesis
is made.
& Complications.
Corneal epithelial toxicity (e.x., diffuse puncrate kera-
Litis),
Duratian of anesthesia is shorl; supplérnentation may
b required,
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Ophthalmic Surgical Preparation and

Draping Techniques

Preoperative Preparation of Surgical Field

A wide variety of techniques are wsed by ophthalmic sur-
geons o prepare the surgical field. Inoall cases, the surgical
oye should be marked before entering the operating roam,
The fellowing regimen has been shown, along with prophy-
lactic tepical antibiotics, fosipnificanthy ey The preopers-
rive Bacterial colomy coan.,

1. Place 1-2 drops of povidene-iodine 5% solution (e.g.,
half-strength ) directly into the conjunctval fomices.

Mote: Cmit in pations with knawn aliergy to iadine,

L, Chean skin with corton Balls saturated with povidone-
podine 108 salution.

&, Start at medial canthus and wipe laterally over lids.

b. Proceed outward, using progressively wader circular
magions to paint skin superiorhy ower brow and inferi-
orly down cheek.

. Donot retum to previcusly prepared site with the
sam cotton ball,

A, Repeat steps 2a, by dod © three Himes

e, With a fresh, povidone-lodine soaked catman ball, wipse
the lids from the medial canthos laterally in one sweep,

1. Do not irrigate the povidone-iodine from the prepared

Ai@ fa avoic redeating meilomian gland secretions,

4, Bhat, do not waipe, the pregared area with o sterfle bovel,

Divapaing
Mote: A wide variety of surgical drapes are availalle. Thesein-

clude prepackaged, disposable, and one-plece barrler drapes,
aswell as traditional cloth drapes,

Fodlgening s one of many methods of aghthalmic surgical
draping.

1 If pperating under topical or becal anesthesia, piace a
nasal cannula connected (o an oxygen or air source be-
neath patient’s chin to bring fresh air wnder the drape

2. Place an instrument stamsd over patient's chest b (ift
the drape o minimize |'|.|I|..|5.I||||,!||"||.'||:|i.'| aml affore easer
acoess to patient: alternatively. wse a bridge on che
patient's chin to keep the drape lifted.

3. Use a wirist rest for arm support during suegery.

4. Instill lubricating aintenent and tape the unoperared eye
sht lor protection il general anesthesia 1s used.

5. Cover patient™s halr with a surgical cap.

Figure 5.1

& For eculoplastics procedires: Mace a double-layered
clptly drape under patient’s head, wrap the upper mast
over the forehead, and secure with a towel clip [Fig.
S1L

17



18 | Introduction to Ophthalmic Surgery

Figure 5.4

v, Tuck rags around and under lid margin with a
. ) lid speculum to completely cover lashes and lid
7. For intragcular procedures, place a disposable or margin (Fig. 5.4,
nondisposable drape over patient’s bead, leaving eve
exposed. Mext, place an adhesive plastic drape over the
ey, covering the Lshes (Fig. 5.2)
A Fleld must be dry for drape to stick properly.
b, May use a drape with a precut hole for the eye.
. Ower first drape, may use an incise drape,

i. Place directly over open eye to cover lashes and
meibomian glands, May use end of sterle cotton
tip applicatar of back end of a cellulase sponge
on inferior and superier lids to keep eve open as
drape is placed.

AT Figure 5.5

W May tuck the plastic drape into the trough
formed by the wrist rest and place a towel in the
trowgh o cateh Nuids {Fig. 5.5),

Figure 5.3 B, May use "brow tapes” to secure the uppermast drape if
NECES5ArY.
9 IF the lashes are exposed, Steri-Strips may be used to
it Incise the drape from canthus (o canthus o ex- cover and hold them aut of the surgical field.
pose eye (Fig. 5.3)

iii. Optional: Cut relaxing incisions in drape and
trirm drape aver surgical field.
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Figure 5.5

10 Mlay use a cellubose strip (wick) ac the Lareral canthus o
allow exeess Auid to drain (Fig, 5.6]



Patient Instructions for Postoperative Care

Following is an examgple of a postoperativie instriction sheet
that may be given to the patient who bas undergons intran-
ular surgery:

Postoperative Instructions

The suceess of your eye aperation depends an a careful post-
aperative mutine, The following sugpestions will help o
simplify your pastaperative course and snsure the s suc
ceschul result for your eye.

FPrevautions

1. Ahways protect your recenthy operated cve by swearing
the glasses or the eve shiehd provided, Yow need 1o wear
the shield 1o bed for at least 1 week after small incision
CALAMACT SUPSETY Or preryeium surgeng 1 weaks afTe
planned extracapsular cataract surgery, glaucoma, reti-
nal, or corneal transplant surgery; or for 3 days after laser
refractive i gy such as Liser in-siu keraromileiiis
[ LASIK ) ar phaotarefractive kerarectomy |PRE],

2. Do not drve for at least 24 hours after surgery. Discuss

this with your surgeon.

Avnid Dending at the waist,

. fwold heavy Liting,

. Mwvoid viporous exercise for 2 weeks after intraocular sur-

aery.

. Do mot strain at stoel,

e the operated eve diy, IF you need o weash your Bair,
Sit with wour head back roward the sink amd have some-
orie elee shamypoa carefully,

&, Do not rub the eye.

LR 2wt

- &

20

Cleaning the Eve

1. Wash your hands befre staring,

2. Remove the eye shield.

1. Gently wipe vour eyeleds and lashes with a cotton ball
miistened with warm tap water.

4. Be very genthe, amd be careful not to apply pressure ta
your eyehall and not to get water into the eye.

Applying Medications

1. Gangly puall your lowveer lid down o apply medications,
Ll clrapss Brrst, nimtmeents L, Wail a lew aunuies be-
pween deogps,

2. Use the following medications:

4. Topical annbiotic (e.g., maxiflowacin 0,55 | Vigamos,
Alcon Laboratories, Inc_ Fort Worth, TX, U], gati-
Nosacin 0.3% | Zymar, Allergan. Inc_ Invane. CA, LS|)

4 times each day for one week,

Topical steroid (e, prednisolone acetate 1554 times

eaxch day unnil taper is begun.

. Optional: Topical nonsteroidal {e.g., ketaralac
tromethansinge 055, Acalar, Allergan, Inc.} drops 4
times per day for 2 few weeeks to months i you ane al
risk for postoperative cystodd macular edema.

d. Optional: Short-rerm pressure-lowering drops as
i,

-

Signs and Symptoms of Danger

Many patients experience minor discomfort after surgeny.
Howewer, if yow have intense pain in the operated eye, vam-
iting, or a sudden change in vsion, call your surpgeon im-
mediately.
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Anterior Chamber Paracentesis

Indications

= Deagnostic tap of anterior chamber fuid,

® Central retinal artery ooclusion to rapidly decrease in-
rraocular pressure,

& Lseful as an adjunct to many intraocular surgical proce-
duires,

Freoperative Procedure

See Chapter 3.

Instrumentation

Lid speculum

Fine tissue farceps (e.g., 0. 12 mm Castroviejo or Colibri)
Wheeler or similar microsurgical knife

Tuberculin syringe with 300 needie

Operative Procedure

1. Prep and drape eye.

2. Dptional: Perform lid block (2% lidocaine plus epine-
phrinel,

% Place he speculum.

4, Anesthefize eve,
A, Apply sterile proparacaine or terracaine drops,
b Apply anesthetic-seaked pledget or cellulose spange

porarea ol eve Ut will be gradped with foreeps

5, Grasp eye -2=3 mm belingd limbus near planned entry
gale wills lissue farceps,

6, Perform paracentesis throwgh clear cormea adjzcent to
limbus (Wheeler knife, #15 blade, or 30G needle) | Fig.
FA N

Figure .1

a. Keep blade or needle over iris to avoid lens (aim
toward & o'clack]. Alternatively, aim blade tip toward
pupil, perpendicular to entry point, but avodd fouch-
ing lens (see Fig, 83, p. 28}

b Angle Blade or needle slightly toward iris to avoicd
stripping Descemet membrane (Fig. 7221

23
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Figure 7.2

¢, Dol tonech lens!

7. Remove blade,

8 Use tuberculin syringe with 306 needle or cannula and
follow proviously made tract into anterior chamber
[Fig. 7.3,

Fiqure 7.3

4. Slowly withdraw desired amount of agueous. Alter-
natively, depress posterior lip of entry site to evacoate
fluid,

10, When performed prapery, the paracentesis should self-
seal, If nor, it may be chosed with a 10-0 nylon or Yicryl
imterrupted suture.

1. Apply antibiotic cintment.

Postoperative Procedure

Apply antibiotic drops ar edntment 4 times per day for ap-
proximately 5 days.

Complications

1. Cataract formation secandary to bens rradm..

2. Bleeding secondary to nicking iris with blade or needle.
3. Detachment of Descemet membrane.

4. Corneal endathelial trauma,

S, Persistent aqueous leak through paracentesis site,



Phacoemulsification/Posterior Chamber
Intraocular Lens Implantation

Indications

B Small incision phacoemulsiication i3 the standard 1ech-
e For cataract surgery roday.
B Advantages of phacoemulsification over extracapsular
Cataract cxEracthom:
¢ Smaller wound minimizes astigmatism and wound-
related postoperative complications.
Surgery accomplished within a relativiely closed sys-
pem, albewes for greater control over intragcular strug-
tures dunng surgery.
May be done under topical anesthesia.
Less postoperative discomfort and inflammation.
Sharter revovery period,
® i ians o the methods ol |:||1.||:'-:r|:'|1||:|=\.||:||_'.'|1i|||1 o
ciwe (@2, ultrasound, torsional, Laser ). Review literature
foor latest utcomes reports.
® Phacoemulsification generates heat by transforming
electrical energy to mechanical energy with the subse-
guent generation of emulifying shock waves.

Presperative Procedure

See Chapter 3.
Before surgery, the surgeos Shaslel question the patient

abaoun the following:

1. Use of oral medications that are o-1 blockers (eg.,
Flomax | tamsulosin; Cardura [doxazasinf; Hylrin
|terazosin|; Uroxatral [alfuznsin]; Stinipress |prazosin
Clopixol jzuclepenthiol]] increase the risk of intraspera-
tive Mappy ins syndrome (FS) [intranperative minsis,
flapy bris, and iris pralapse through wound

2. Assess dose, duration, and interval since last dose. I pa-
tient has used these medications, plan accordingly {see
3d}

3. If patient has an automatic implantable cardiac defibril-
lator [AICD] or pacemaker, the operating room staff will
likely reguire device information. In general, the ALCT
sheiclel b deactivated as it can imapprepriately discharge
during surgery, Discussion with parient's cardinlogist or
anesthesiclogist about the generation of ALCD [ first, sec-
omd, third, fourth] and the need for deacrivation with a
“danut”™ magnet.

4. Mote if patient is taking coumadin, aspirin, or plavix
Celogidogrel bisulfare |Bristel-Myers SquibbiSancdi Phas-
maceuticals, Inc.] . Patients usvally do not have to stop
thiese medications. Most studies show no increased risk
of retrobulbar hemormrhaze with perbultar injections.
Topical anesthaesia is an optica iFthere i a concem; this
essentiolly rules oul hemorhage.

. O slit lamp examination, carefully assess for the follow-
ing: aize aof maxemally dilated pupil; preudoexfoliation:
phacodonesis; narmraw angle | goniosoopy is recom-
mvended |; gurtae [Fuchs dystroghy], lens subluxation,
zonular dialysis,

6. Check eye dominance if planning refractive cataract
surgery. Choioe of power depends on antraocular lens
{10 owpe (e, masxlacal verses refractive |00L). Same
surgeons consider targeting the nondominant eye for
reading vision when using monofocal lenses.

o

Preaperative Surgical Considerations
1. Calculate 10L poweer:

Murmensws formulas For caloulating 100 poaver e bean
derived based on theoretcal optics amd empincal daga,
Check the literature for contineed advances in 100 calcila-
tons (&2, 0L master, Holladay 1l formula). The Sanders-
HRerzlaff-Kraff (SEK} formula is one of the most basic and
widiely used.

SBRE Formula: Power of [0L = & — 25041 — 09K, whene:

25
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A = constant is determinged by the manufacturer of 4 spe-
cific lens. A typical walue is A = 118.4 for a posterior chamber
L Check with 101 manufacturer Tor apprapriate &:con-
srants lor I0L: A-canabanl Ty wary W e rabar A-Scan oF
10L Master biormetry 15 used.

K = average keratometry measurement in diopters.

AL = amial length of eye in millimeters measured with
Aescam ultrasonograply,

Certain formulis are generally recarmmended for certatn
axdal lengths and 10Ls:

a. For short eyes. AL 2 22.0 mm, the Hoffer 0 or Holladay
I formatla is recommencled,

For average eyes, AL 22,1-24.4 mom. Holfer 0 Holladay
[ or Il is recormmended,

c. For medium o leng eyes, AL 24.5 to 259 mm AL the
Holladay Lar Il is recommended.

For long eyes, AL 2 26.0 mrm, SEET ar Helladay 1] is
recommended,

e, Ifusing the Crystalens Flwe-4, the Holladay 11 s rec-
ommended for AL < 22.0; the SREK/T is recommended
for AL = 220, The Holladay 11 is recommended for
COTLPArison in sleep comeaas [Table 8.1

2, Determine turger pastoperative refraction and select
preper 100, Targer pastoperative refraction may be in parn
determined by the status of the other eye (e.g., phakic,
psewdophakic) and the type of 0L chosen (e.g., refractive
benses Momegrams for many refractive lenses are avail -
able from the [OL manufacturer,

3, Dilate pupil and prepperative drops;

a. Tropicamide 1'%, pherylephrine 2.5%, and Cyclogyl 1%
every 15 minutes starting 1 howr befare surgery is a
typical reglmen, Ocher regimen examples: Phen/Toep
1 gt g 5 minutes = 3. Codl 3838 W 1 gt g 5 minutes
w3,

b Preaperative deog of antibiothe (e, moxiNoxacin 5%
{Wigamax, Alcan, Inc,, Fort Waerth, T, U] gatiflaxacin
0.3% | Zymar, Allergan, Inc, Irvime, CA, US] 1T drop be-
fore surgery.

. Optianal: Topical nonsteroidal anti-inflammatory
agent ane drag every 15 manures = 3 srarting 1 hour
before surgery (1o minimize intraoperative mio-
sis) (o8, flurbiprofen 03% 1 26t q 5 minutes = 2}

b

=

Table B.1 Fosmadas Recormnmended for Certain Axial Lengths
and intragcular Lenses

Length

Shart eyes {= 220 mm)

feerage oyes [22,1=24.4 mimi|
Medium-long eyes [24.5-F5.5 mimi}
Loy epes iz 2640 mim)

Recomimended Formalas

Haffer Q) or Hlladay 0
Haffer  or Helladay Far il
Halladay 1 ar il

SRET ar Hallsday 11

COther tepical nonstersical anti-inflammatory drogs
[MWEAIDs | (e nepafenac (UE [Mevanac, Aloon, Inc|
e times per day, ketoralac tromethamine [Acular,
Allergan, ] 4 times daily, or bromfenac ophthalmic
solution 0.009% [Xikrom, 15TA, Ine, Alpharetta, GA,
LS] & times per day], can be used for 5-7 days before
sUrgery in patients with a history of diabetes, uveitis,
previons Cystoid macular edema, epiretinal mem-
brang, or vein acclusion, and then for approxinmately 3
months after surgery to help present cysioid macula
edema. Some surgeans use preaperative and post-
operative M5AIDs on all patients. Check literature for
updated efficacy studies among topical NSAIDS and
current practices as indicated

d, W pupil dilvies poorly or the pacient bas a history of
Using o 14 adrenargic ancagonists (e, tamaubain
fydrochloride |Flomax | L be prepared to use ins hooks
4= polypropylene hooks or G0 myden] or altemative
mechod for addressing small pupll for petencial 1F15
[e.g, Healon 5, infracameral presenvative-free epine-
phrine. preservative-free phemyephrine . Silicone
Pupillary Expansion Ring {Gracther Pupil Expander
|F.'||¢__Ir Wasion, Mempdus, TR L Perlect Popl lnject=
able (PP Milvella, Lo, Sydeey, Australial, Lowe-ow
parameters and lowering the balanced salr solstjon
(B5%] bottle alse helps inopatients with Flomay. In ad-
dition, presperative atrapine 15 drops hid foar 4-10
days before surgery may be used, if patient can toler-
At potential anticholinergic efMects, & preoperative
gonigscopy should be considered in potential cases
for angle closure [Le., from anticholinergic effects of
Alrapine]

A, Optional far complicated cases;

For stable uveitis patients with no inflammation for 3
manihs balpre suegerny, use tagueal NSAID 4 times daily Tor
7 days hefore surgery, then T maenths after surgery to help
prevent cystord macular edema. In case of active uveitis,
consider admitting patient the day before surgery for intra-
vembus corticasteroid management.

Many surgeans recommaend the ase af nonsilicone lEnses
reg, pelymethal meathacrylare [FMMAL aF acrvlic) for pas
tients with uveitis to minimize postoperative inflammation
and pasterior capsalar opacilication.

I chere is a povar el reflex or concern alsan hring able 1o
make a continuous capsulorhexis, consider usbing a capsulal
dhy 1o alloeer easier visualization of the anterior capsule (see
Capsular Stains sectvon later in this chaptes),

4. Preaperative and intraoperative antibiptic use.

Preoperative and intraoperative antibiotic wse diluted in
BE5 hotthe ) is controverseal, and there are broad varnations in
their wse, Check the literature o updated infermation,
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Instrumentation

Hanan ballaan [agptional)

Lid { phaon) speculum

Castroviepe calipers

Fine-toothed forceps (eg., O 12 mm straight Castroviejo
andor Colibri]

Westoott scissors

Cellulose sponges

Cautery (underwater eraser or disposable)

Scleral incision blade (e, Braver #64. #69)
Crescent/tunnel incision blade (.., Beaver #38, #48)
Microsurgical knile (e, Beaver #75, MVE, MicroSharp,
Superblace]

Wiscoelastie substance (e.g., Healen, Amvise, Wiscoar)

Vannas scissors
Sutwres: 10-0 nylon, 10-0 Vicryl 8-0 Vieryl
Acetyicholine solution (e.g,, Miachol)

= Fine-Thorton 13-mm fixation ring

B Keratome (e.g., Beaver #55, diamond or steel, 2.5 mm to
32 mm)

B Cystatome

B Utrata forceps

B Cyclodialysis spatula or vitreous sweep

" Kuglen hook

B Iris hooks (&g, Grieshaber)

= Drysdale Mucleus Manipulator (10 rotace lems)

B Pre-chopper

8 Chopper

B Straight and angled MePherson tying lorceps

B Neadle holder

® Phacoemulsificatson unit

B Capsule palisher

8 |mplant blade (e.g. Beaver £47)

B |3 felder or injector system

B (K. forceps

B Sinskey hook

]

]

|

Operative Procedure

1, Anesthesia: Topical, peribulbar, or retrobulbar plus hid
bock, or general. {See Chapter 4.)

Topical: Apphy o drop of 5% tetracaine 15 minwtes be-
fore surgery and 1 drop belore the start of surgery, Op-
tinnal: 2% Xylecaine gel ininferior farnix 5 minutes belore
SUTRETY.

I, Opgional: Apply Honan ballaon for - 10=15 minuies i
decompress eve and arbdr, minimizing positive vitreaus
pressure,

Note: Homan ballaons are not usad for topical anesthetic cases,

3. Prep amd drape. Use Steri-5Strips or a brow tape cut in half
o fully cover eyelashes,

4, Place lid {phaco) speculum,

5. Ensure adeguate pupillary dilation {prefer pupil diameter
of 7 mm or mare.

G Opticnal; Measure “white-to-white” {limbus-to-limbas)
with calipers in case an anterior chamber 10L is needed,

incision Techniques
Scleral Tunnel Technique

1. Prepare a fomix-based conjunctival peritomy ag the lim-
bus wsing Westoott srissors, tissue forceps; <9 mm for
one-piece lens: <5 mm if a foldable lens is being used,
The peritamy is usually centered around 1100 or 1:00
a'clock an the side of the surgeon’s dominant hamd.

. Seoure hemostasis with wet-feld cautery.

. Create self-sealing scleral tunnel:

a. Use a rounded blade (e.g., #6564 or #G9 Beaver blade]
and 012 mm foroeps to make a partial (50%] thick-
ness, linear incision vertical and perpendicular (o
selera. 2 o 3 mam from limbus (Fig. 8.1,

el g

Figure 8.1

b, Exrend partial thickness groove incision 2,7 mm
1.5 mm if a foldable lens is planned and GO mm if a
PRAMA lens ks plannied.

«. Use crescent or munnel incision blade (e, Beaver
#34, #48) to construct a scleral tunnel of same depth
inta clear cornea, Maintain i surgical plane parailel o
the glote by holding the blade flat against the sclera
(2.2, keep blade heel down) (Fig. 8.2

T T
Rt .':'TI}'-:' ilr:’""
iy L
T:

Figure 8,2
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d. Continee tennel construction just past anterior limbal
vessels,

4. Perform a paracentesis through clear cornea adjacent to
limbus [see Fig. T1. po 230 Plage at 10 or 2 o'clock on side
of nondominant hand, wsing a microsurgical knife (g,
Beaver #73, MVE) (Fig. 831

Figure 8.3

5. Optienal: Inject 1 mi of 12 nonpreserved intracameral
lidocaine {may also nse 15 TG00 unpreserved epine-
phrine o add in pupd dilagdon],

6. Inject viscoelastic into anterior chamber through para-
cenbesis port,

T Use keratome (27 mm to 5.F o) 1o slowly enter ante-
riar chamber at the anterior edge of the scleral tunnel,
0.5 i anterior v the anterier edge of the vasoular ar-
cade, an the side af the damirant hand (Fig. B4

e

"i_-"\}
A

=

Clear Cornea Technigue

1. Stabilize and fixare the globe using 0,2 forceps, Fine-
Tharten | 3-mm fxatioen nng, or cut #nd of Wexcel,

A, Perform a paracentesis through clear cornea adjacent
1 limbus using a microsurgical knife (e.g., Beaver #75,
MWR) (see Fig. 21, p. 23, and Fig. 831
A, Place at 10ar F o'elock on side of nondominant hand

if a superiorn wound 15 used.

Ir. Wote: Fworking from temporal side, place paracentesis
site at T ar 11 o'clock for right eye, or 1 ar 5 o' chock for
left eve, on side of nondeminant hand,

3, Optional: Inject 1 ml ol 15 nongeeserqed intracameral
lidocaine for fapacal cases

4, Inject viscpelastic into anterior chamber through para-
Centesis port.

. Using a keratome, create a clear cormea ingision at thae
desired location [superior or temporal L A triplanar or
Baplanar incisiom can b made,

B, Techmigues may vary depending on the blade manufac-

turer's specifications,

4, For a trighanar incision [Fig, 8.5}

[ ¥7]

el
L R
5 i [
H TN 1A A
k

Figuire 8.5

i, Make first ingision in clear cornea and perpen-
dicular to the cornea plane, Place incision in front
af the limbal wessels at a depth of ~<250 wm wsing
a4 keratome, Optional: A imitial 0 mm groowee
may be placed an the anterior edge of the vasoular
arcade, If an Initial groove is made, rmake the next
incision by depressing on the posterior edge of the
groove with the diamond or steel blade of choice.

il. Flatten the blade against the surfece of the ey
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b. For a biplanar incsion: Use a straight ar angled bi-
beveled clear carnea blade.

i. Place tip of blade just in front of the anteior lim-
bl wagiels,

il Gently press down spainst the globe, along the
fiee] of the blade 50 28 0 engage chear comeaa 1o
approgimately aone Bkl deptls with the tip,

lii. Push lorward, as the eye 5 stabilized woich a can-
nula salely placed in the paracentesis (or by hold-
i e comjundctivalselers with o 2] A wigalsa
oL 15 usually aol necessary.

7. Conatrict the second plane of the incision in the cor-

neal stroma parallel to the corneal plane (Fig. B.5A).

Dirive the point of the blade through the stroma until
it is 2 mm central to the external incision. Some blaces
have line marks on the surface to indicate the 2 mm
landmark.,

B Poing tige of the bade down shightly o nick Descemet's

membranc.

4. Reestablish a plane parallel to the stromal plane of the

incishon and paralle] o che iris (Fig. 8.58)

10, Direct the blade toward the anterior apex of the lens

and center oF the pupil, being careful to avoes the lens
anel iris,

11, Orive the bhlade ingo the anterior chamber o ite hub and

then carme cut at the same plane (Fig. 8.54).

Kote: Advantages of temnporal incslon:

13,

a. Mo obstruction from brow [especially in deep-sed o0-
bits ],

b. Irrigation luids drain ol easier [prevents paaling].

£ Imglues less astigmatiam than superiar incsions,

d. Less central endotbedial oafl hoss,

Al juist illumination on microscape o improve viswaliza-

thinn of the anterior capsule. If there is a poor red reflex,

consider using a capsular dye

For small pupils:

A Perform synechiae bysis if needed,

b, Paosition twae Kuglen hooks or ¥ hook at pupil maegin
180 degrees or 90 degrees apant (at different loca-
tinns} for a feww seconds. T small pupil is secondary
o an n-1-antagonist, do wot Strefch pupil witk hoaks
A% it can worsen signs of IFIS (see Preaperalive Sergi-
cal Consiclerations, 3d,

c. May wse Behler pupl dilaig,

d. May use iris hooks.
i. Create 4 paracentesis aites at 2,4, B, and 10

o'cinck positions,

fi. FMace paracentesis incisions pasteriorly in the
limbas and parallal to s to avoid tenring of the
iris when hooks in place.

il Grasp irs hook with fne forceps or needle
krolder and insert inte anterior chamber with
hpenk parallel to the iris plane {Fig 8.6].

Figure 5.6

iv. Haotare hook 90 degrees o engage edge of iris.
v slide silicone sleeve down to limbus to secune
haaok,

e Sphincterotamies may be perfosmed in multiple guad-

rants.

14, Perlonm a continuoud Surdilinear capsulorexs with a

cystotame or Litrara capsulorhexis forceps, <50-55 mm
in diarmeter. IF no red reflex 15 present (¢, a white or
brunescent cataract), or if visealization of the antenor
Ca |_;|'_-.1|.||:|r'||:':-: i% i [nlpr, U%E 2 Capsular :1].!9 L eee Capsudar
Srains section later in this chaprer),
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AT T
Z -":.'_..':-"' :l?__}h.
o s

a. PMace tip of flat or round cannula attached ta bal-
anced salt solution flled syringe, under distal ante-
rior edge of capsulorhesis [Fig. B8],

b, Position canmula toward equatar of lens and gently
inject balanced salr salution, watching for flukd wave.

¢, Oprional: Hedrodelineation ( Figs. 8.94 and 8.98].

. Puncture capsule near center of lens with cystotome
and direct wwand periphery (Fg. 8.7
Alrernatively, uie a “pinch-technigue.” Use Uirata for-
ceps centerad over central capsule. Open forceps and
then pinch central capsule ta create a tear. Gently pull
dinwn an initial tear to propagate tear in circular direc-
tion o push avay for & counterclockwise capsularhexis,
h, Fold aver edge of flap (Fig. B.7B)L
r, Irrigate cornea frequenthy with halanced salt solution
o aid visvalization
d. Use Utrata forceps in circular mation [0 complere
rhexis regrasping capsule ag ar intervals (Figs. B.7C
amd 8.7
e. Ifedmpe of capsulorhexis becomes difficult to view,
of if the chamber shallows, or if thexis edge starts o

head toward equator of lens, inject viscoelastic into i. Insert cannula tip in center of lens beween en-

anteriar chamber to laten capsule and make rhexis donucleus and epinuclens and between epins-

#ASIET. cleus and cortex, then minimally retract cannuala
f. Remove anterior capsule with Utraga forceps, tip ta create a space far Auid to track

ii. Gently inject Balanced salt salution along track

MNaote: 1 ke | tend [ar inta the perighery, ' .
bire capude bour extancs bnc far ol - to delineate epinucleus and endonucless {may

caumplete tha capsalatonmy using the “can-opener” technlgue,

s clouble golden mngl
e ) d. Optional: Gently ratate nuclews or push nuclews to-
1%, Perlorm hydrodissection and hyd rodelineation with ward 6 o'cleck 1o partially separate superior cguator
balanced sale solution: of nuclews from cortex [may wse cystotome, Buglen

hook, cyclodialysis spatula, or nucleus retatory
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16, PFrepare phacoemulsification unit,
a, Add 03-0.5 ml 1:1000 epinephrine 1 each 500 mi
ol irrigating solution o help maintain pupdl dilation,
b, Fool pedal functions,
1. Position 1= irvigation only.
ii. Position 2 = irfigation/aspiration
iil. Position 3 = irrigation/aspiration/phacoemulsifi-
cation.
. Set initial power: Depending on density of nucleus
and machine used. may set 50% for moderate densi-
ties ancl wp vo B0 for hard cataracts,

Mote: Power setting s will vary depending an machine, nuclear
density, phaco tip wsed, and experience of the surgean, Sur-
poeon should learm specific settings for particelar machine ancd
instnumentation.

d. Set initial wacuum setring.

Maote: Settings will vary depending on machine wed and sur-
geon preference. Vacuum power will be affected by port size
and tuhing,

e Set initial aspiragion to 20 (range 10-40).
1F. Perform phacoemulsification:

FPhocoemilsification Techmigues
Standard Chdde and Conguer Technique

1. Set phace power high enough te emulsify nucleus with-
puf stressing zonules, IF the nucleus moves excessively
during phacoernulsification, increase the power setting.

2. Create initial linear groove [Fig. 8.10).

{ U

i
] |

Figure B.10

L Sculpt nucleus starting near superior pole from 12

welock o6 o'clock under capsulorhexis,

Always be cognizant of capsule edge, A 30 or 45 de-

gree phacoemulsilication tip is helplul,

¢ e ultrasound {posivion 3] while slowly advancing
ulrraseund gip tn superios-te-inferior direction and
by skimming off layers.

d. Go back to position 1 or 2 when repasitioning for
next pass, keeping uitrasound port in view,

e s imitial groove of 14 times the width of the phaco
tige: wse simaller wadth Tor softer mecleus o aid in ro-
Laring.

f. Continwe sculpting until two thirds of the nucleus
depth has been reached, watching for red reflex,

1. Position second instrument (eg, Drysdale nuclews ma-
nipulator, cyclodialysis spatula. vitreous sweep, chop-
per| through the paracentesis ta stabilize the nucleus.

4. Rotate nuckeus: Use phaco tip and second instrument
[eg., cvclodiabysis spatula, Doysdale nuclews manipula-
tor) through the paracentesis to gently rotate meclews
180 degress (Fig. 8.11).

]

Figure B.11

5, Comtimue to sculpt toward B o'clock periphery,
G, Kotate lens S degrees,
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Figure 8.12

1 Fracture nuchews (Fig. 812]:
d. Plaoe phaco tip and the second instrument deep and
against opposite wialls of the iniial groove or rencl,
b. Using a second instrement (e.2-, nucleus ratator,
chopper} through the paracentesis port will crack the
nuclens in half. A cross-action motion is optional,

Kote: Donat push down an the niscleus as this may damage
ronules.

Mote: Keep foot pedal peaition 1 {irmigation) at all times to
avoid collapse of anterior cham ber,

8. Phaco toweard inferior periphery (Fig, 8.3

i )
Figiere §,13 5‘-\“""h-—h'-l'h

9, Rotate lens 130 degrees and phaco toward inferor
periphary,

16 Crack bath halves in half to make four quadrants {Fla.
B4

Figure B34 Q\

Alternanively, all rrenches can be grooved before crack-
ing any quadrans. When dividing quadrants, gently push
laterally to see red reflex between pieces. fvoid pushing
dowen,

11 Increase vacuum seiling on phacosmulsification ma-
chine,

Mote: Vaouurm settings will vary depending an machine used.

12, Complete nucleus removal by emulsifying pie-shaped
SCEMEnEs
4, Empape one quarter of nuclews with phace probe
using aspivation mode [Fostswiteh posicion 21 [ Fig.
E15A4 )

Figure 6.1%
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b, Brong nuclews piece to the center of the pupil near

[

the iris plane,
Use short bursts of ultrasouamd 1o emulsily,

. Second instrument threugh paracentesis part will

stabilize and help mancuver nucleus pieces (Fig
8.15R).

Rotate the nuclews using nuclews rotator or chopper,
bringing successive picces of nucleus to the center of
capsularhexis, and emulsily.

T3, Precautions

al,

Avoid turmbling of the nucleus, which may cause
rrauma to the cormeal endothelium and posterior

capsile,

b Muclews rotatar of second nsrrument mmay be used to

manipulate lens material into the port.

Figuire 8.17

<. Viscoelastic may be used to atraumatically push nu- d.F . . .
; L . . . For a wertical chop: use a sharp-tipped chopper and
clear frapments into proximity of the phaco tGp. [This place it adjacent to thr:impalll:jd pl:llagm tip [pFFllg. 8171
dlsn helps to further protect the cormeal endotheliom TR e e e )
during somcateom,] ’ - T i
) , P denwn and pull toewsar stab incision for a
d. Aweid contact of lens fragments with the cornea, ;
2. Do not chase fragments throwgh the anterior cham- horizantal chop. and push down, and then out when

ber while the ultrasound is engaged.

divided, for a vertical chop [Fig. 817 L
i.. Pull chapper toward phaco tip, then direct chop-

f. Decrease power to prevent “chattering” of small
nuclear remnants within the anterior chamber.
2. Additional viscoelastic may coat and protect the

per ta the left and phaco tip to the nght o fracture
nucleus as the two instruments are separated.
ii. Rotate nucleus 90 degrees, burying phaco tip into

R infierior half of nucleus and chop (Fig. 818).
Chopping Technique
1. Phaco Chop e ok

4, Use 0 ar 15 degree phacoemulsification tip ta im-
pake e naclens, Use the least amount of ultrassund
neededd t fully impale metal phaco tip inta nuclees
Then allow vacuum o bulld (Fig, B.E],

Figure 8.18

f, Retate nucheus 180 degrees and chop the remaining
nucleus im half, resulving in four quarcers,

g. Phacoemulsify each quarter separately,

b Creatimg multiple pieces by manwal chopping
decreases overall phaco time,

b, Use second instrument [Magahara chopper or varant
through side port.

. For horzontal chog: place blunt tip chapper into
peripheral nucteus at the 6 o'clock periphery under
the capsule for a horizontal chop (Figs. 816 and 8.17].
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2. Varianes af Phaco Chop

Mote: KMany variants of phaco chop involve fracturing [chop-
ping) the nudsus into smallar segments before emulsifidng.

Bowel and Crack Technbgue

This technigque may be helphal i you conme divade e nu
clews (g, poorly constructed trench ) or if there Is a concern
with the imtegrity of the capsulorhexis and wow want to avaid
lareral force on the capsule,

1. Set phaco power high enough to emulsify nuclews with-
out pushing the lens and stressing zonules.

2. Sculpt nucleus starting near superior pole from 12
aclock to B o'clock oul b the meclear rim [Fig. B.19),

Figure 8,19 T

4, Engage ultrasound [fonot pedal position 3] while
slovaily advancing wltrasound tip in superior-ro-infe-
rior direction.

b. In this fashion. continue removing nuckeus 1 form a
bioawl-shaped nuclews.

c. May use chopper or Drysdale throwgh paracentesis
Lo Stabilize the nucleus,

1. Use phaco tip and second instrument (e.g., Drysdale,
chapper) to fracture the peripheral nuclear rim [ Fig.

8,20

4, RBodate nucheus and make a second Iracture,
5, Emulsify each section individually [Fig 8211

Figure 8.21

i, Remove respdoal cortical material weith the 0.3 mm ir-
rigation/aspiration tp on the phacoemulsication umir,

Figure 8.22 T,

a. Purchase cortex in periphery and strip it toward the
center of pupil (Fig. 8220

Mote: IF “spider webs® fwrinkling of capsule} appear in posterior
capauile, take foal aff foot pedal and side kick pedal to reflux. Do
nat pull on Engation) aspiration tip, as this will tear capsule.

b, May use 45 or 90 degree (angled ) irngation/aspira-
vian tp for 12 o'clock cortes.

¢, I subincisional is difficult to remove, consider using
spli irrigation and aspiration insrrurments | Bimanal
“rhopsticks"). The paracentesis port may need to be
shightly enlarged to fit the rrrigation piece. Alterna-
tevely, & secand paracentasis can be mace to avaad
anteriar chamber shallewing, which can ocour if the
clear carnea site is used with splivirrigation and as-
piration [ 1&A)
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7. Optional: Polish posterior capsule centrally using a
capsule palisher. Some machines have a capsular polish
setting for decreased flow,

8. Inject viscoelastic, such as a cohesive viscoelastic which
will be easy o remdawe, into capsular hag,

9. The wound may need to be enlarged (e.2., Beaver #47)
depending on the type of 101 used.

a. If planning cne piece FOL insertion with the scleral
tunnel incision, extend the wound at the same depth
as the tunnel ta 0.5 mm larger than the sptic size ws-
ing the keratome or crescent blade,

b. Check with IOL manufacturer if using an injector as
most wounds do nat need to be enlarged.

10, Place posterior chamber intraocular lens into the bag,
[See Intraocular Lenses and Lens Insertion Technigues
section Later in this chapter.)

11, Remave residual viscaelastic with irrigation/aspiration
IESTTUMEnt USing minimum suction,

12, Optional; Irmigate Miochol into anterior chamber to con-

strct pagpil,
1%, Hydrate elear corneal wound site, if constructed, with
residual Miochol or B55.

Optipnal: lydrace paracentesis.

14, Check wound for leaks by applying gentle pressure at
the wiound [ cellulose sponges) or behind the wound,
Check pressure with palpation using cannula pently
pressing against the glabe, Inject BSS or release pres-
sure by burping the pardcentesis with cannula tp as
needed.

Optional: Close wound if needed with interrupted 10-0
nylon sutures or 10-0Vicryl sutures

d. Interrupled sulures
b, Mattress | double X suture

15, If needed, reposition conjunctiva and secure with su-
tures (e 10-0Vicoyl or nylon), or cautery.

16. Administer subconjunctival or sublenons injections of
antikiotic (e.g., cephalexing and steroid (e, Decadmnon
ar Solubedral],

17, Rermove lid speculum and lid drape.

18, Optional: Apply topical combination antibiotic/steroid
aintment.

Mote: Cintments are not generally used for clear comea, Uae
topical antibiotic or combination steraid drog antibiotic.

19, Apply patch if not done under topical anesthesia, Place
clear Fox shisld,

intraccular Lenses and Lens Insertion Technigues

Polymethalmethacrylate
Ser Chapter 9,

Faoldable Lenses

5 Silicone
B AcTylic

1. Folding rechnigue: Many lenses can now be loaded into
an inpecrar {see 1L manufacturer's specifications 1. Alter-
matmvely, these lenses can be folded manually.

First-genaration acrylic lenses and some firse-generation
refractivie, acrylic lenses may be easier to fold after being
alighthy wearmed (e.g., placed on top of the auteclave ar com-
puter manitor, or by irrigating warmed 855 before folding L

a. Use smooth forceps (eg, angled MoPharaon ) i
remove lens from case by haptic. Be careful not to
scratch optic, especially if a refractive 101,

Mate: Irrigate sorylic lens with balanced salt sofution. Do not
irrigate silicomne lenwes (they become slippery).

b Grasp the lens using halding forceps across the apric
weith lapracs in reverse 58" position [Fig. 8.23).

Figure 8.23

. Fold bena slassly ina contralled manner with implant
foreeps: using downeeard pressure on the optic will
allow the lens to fold (Fig. 8.23].

d. Helease the holding forceps while closing the implant
forceps [Fig. 8241

{

Figure 8,24



36 Il Cataract

2. Alternate folding technique;
a, Use smoath forceps {eg, angled MoPherson] m
remove lens From case by haptic, Be careful ol to
serateh optic, especially if a refractive 101

Mote: Irrigate acrylic lens with balanced salt solution. Do not
irrigate silkoone bans.

b. Place lens on a flat surface (may use lens case an sur-
wical tahle],

¢, Place falding forceps paddles on opposite sides of ap-
tic, parallel with the reverse =5 haptic direction (Fig.
B.25).

Figure 8.25

d. Maintain pressure against optic edges and Tl lens
From surface,

Figure 8,26

2. Sgueeze lens gently, closing folding forceps [Fig. 8261,
f. Place implant forceps on each side of the folded opric,
puashing the superior hapiic to the ragh [Fig BZT).

Flgure &.27

g Place implant forceps Blades on top and parallel to
implant forceps.
h. Remove folding foroeps,

i, Check alignment of folded opric in forceps. A symmet-
rically folded 1OL will fit through 2 smaller incision
than an asymimernic folded one (Flg. 828

Figure 8,28

3, Opricnal: Coaf leading edge aof lens wirth viscoelastic, The
leading haptic may be mucked Intoe the apoic's folded gap,

4, Insert inferior haptic and aptic through the incision {scle-
ral tunnel ar clear comeal, placing the inferior haptic into
the capsular bag (Fig. 8.29].

Figure .29 hR

5. Rotate the implant forceps 90 degrees so that optic is
perpendicular to posterior cagsule (Fig. 8.30)

Mote: Superiar haptic remains outside of wound.

Figure B30
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G, Open Tarceps slawhy and remove lrom ewe, allowing lens
T wnfodd [Fig. 8310

7. Grasp supensor haptlo with anglad #Mclfherson forceps,

3. Push haptic into anterior chamber and pronate hand to
flex knee of haptic behind iris, releasing haptic into de-
sired position.

9. Center lens using Sinskey hook.

Sulcus Fixed Lens

Mote: A sulcos fwed 0L i inserted For cases with unstable pos-
terior capsular suppart, When placing 2 sulous lens, decreasa
0L ponseer by 0.5-1.0 D depending on desired target refraction.

1. Open wound to 0.5 mm larger than eptic i needed,

2, Emdure that vilréous is not present in anternas chambser,

3, Imgect viscoelaste just under inferior ins, over the ante-
rer beallers of capsule,

4, Grasp superior portion of FOMBMA 1OL with smooth For-
ceps. If using a foldable lens, refer to Fips. 8.23—8.29,
noting placement will be in sulcus and not in capsular
bag.

5. Place inferior haptic into ciliary sulous, just below e
inferior itis

G Secure superior haptic with MePherson forceps before

releasing WL o present uncontralled movements,

L Advance opiic inmo papil by gently pushing it inferiorly.

. Place superior haptic.

a. Grasp with angled McPherson forceps,

b. Push haptic into anterior chamber,

¢, Pronate hand o flex knee of haptee behind iris.
d. Release hapric into desired location.

9, Center 10L; 5]1|r| cautioushy if decentered.

10 With the injector system, the mailing haptic can be di-
alad in with the metal tongee of the injector placed into
the anterior chamber durng insertaon or with a Kuglen
a7 ¥ haalk, Many injectar systems do not reguite the en-
largerment of the wound,

B2~

Anterior Chamber Intraocular Lens

Abbreviated discussion follows. For full discussion, see Chap-
ter 11, Anterior Chamber Intraccular Lens Implantation sec-
tion.

Mote: The sertion of am anteror chamber 0L ks wsed for com-
plicated cases that result in the absence of any posterior cham-
ber support,

1. Emsure that there 15 no witreaus in anteriar chamber,
inclucing stramds to the paracentesis or cataract incision
isee Chapter 12

. lrrigate anterior chamber with Miochol to constrict pupil.

. Reform anterior chamber with viscoelastic,

. Optional: Flace a Sheets glide across the chamber,

a. The plide guides lens placement and presvents iris
tuck by the inferior haptic of 101, The glice width may
need to be cut depending on the incision width.

b Hending the glide to give it a slight wpward curvature
facilitates its accurate placement over the pupil and
ins.

5. Place anterior chamber intraocular lens,

. Grasp superion haptic with McPherson forceps.

b Slide lems across anteriar chamber into inferior angle.

¢ Stabblkze 100 with forceps in the left hand before re-

leasing MO forceps to avoid displacement of lens from
angle.

d. Hemowve Sheets glide. [ Stabilize superier haptic with
forceps to prevent dislocation of the 10L from the in-
fe=rior angle while removing glide,)

. Ensure that the pupdl (5 rownd withour fris tuck.

- Metract posterior lip of wound with tissue forceps
and place superior haptic of 10L into superior angle.
A Koeppe lens can be used to check haptic position in
angle

£ Perform iridectomy using Colibri forceps and Van-

s seissors [see Chaprer 311071008 too difficul? to
perform a peripheral irldactarmy (P} at the time of
surgery or the s ot open an post-op day one, a
peripheral Laser Irldatomy may be performed [see

Chapter 33, Laser Iridatomy section L

6. Remove residual viecoelastic with &4 instrument wsing

minimum suction,

L Close wound with interrupted 10-0 nylon sutures (eg.

Aleon CU-5 nesdie ).

A Sutures should be -90% wound deprh.

b. Ensure good wound apposition.

. Bury knots on scleral side of waund.

8. Chesck weoumd For leaks by applying gentle point pressune

A e wepunad [cellulose sponges L

b L bl

== T

Cutured in Intraccular Lens

See Chapter 11, Sutured Posterior Chamber Intrapcular Lens
Implantation section.
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Postoperative Procedure

1. Keep patch (il placed] and shield in place unmil pacient i
examined an pestoperative day 1.

2. Steroid drops (e.g., Pred Forte 1%) 4 times per day, ta-
pered owver ~4-6 weeks as inflammatien warrants,

3, Topical antibioties (eg,, mlloxacin 05T | Vigamo, Al-
co e |, garifles acin 0.3% [Fymar Allergan, Inc])

4 times per day for 1 week.

4, Topical NAAIDs: Check literature Tor updated efficacy
studies of topical NSAIDs agents and current practices
as indicated. Current options include nepafenac 01%
|Mevanac, Alcon, Inc. ] 3 times per day; ketorslac trometh-
amine |[Acular, Albergan, e, ] 4 s per days bromfeaac
aphiisalmic soburion UO0DSE [Xiboem, 15TA, Ine,] 2 timeas
per day) to help prevent cysioid maculbar edera for 1
wieeh to 3 months, depending on surgical time and pire-
disposing Factors (diabetes, glaucoma, history of useitis,
el ],

%, Control intraocular pressure rises as needed with -
cal drops {brimonidine tarceate 0% tdmolol maleats
0.25%ar 0.5%) ar oral medications (i.e- acetazolamide
S00 mg by micwth = 1) kefore burping the wound [whers
Bietadine and a fourth-generation Auoroguinedone antibi-
atic ane given before ang after],

& A parient with active uveitis should continee on aral ster-
oid taper for several months after surgery, depending an
inflammation

7. Explain postoperalive management ta patient [see Chap-
fer Gl

Follow-up Schedule

[. Postoperative day 1.

2 Postoperative dav 4 or 5 (highest incidence of endaph-
thalmitis anser at thes time).

1. Twoand 4 weeks postoperatively, and then as necessary,
Many eye docbors see their patients at 3-6 maonths, and
thien at § year

4, Fenal réefraction is usualiy given alter the patient is off
sterodd doops Caroand 1 minnth pastopesatively ],

Complications

1. Postenor capsule rupture before completion aof muclews
remaval.

2, I all cases of witreous boss, consider using Burke's
mverhad for vitreous staining:

Vitreows Stoining, Kenalog 40 meiml (for stsinimng copswler
rhexis during surgery)

hlarerals:

4. Kenalog 40 mg/ml injection, 0.2 mi
by 022 GV filter [yellow round one
. TH syringes = &

d. 3 ml syringe

e. B5S srerile 15 ml botile

hdethods:

i

12,
13

a. Drawr up 0.2 ml Benalog 40 mgiml intg TB symnge,

. Repsowve necdle fmom TR syringe. replace with 022
i filber, push Kemnalog through filier 1o L parti-
cles.

c. Open 3 ml syringe, put needbe an end of micron fil-

ter, amd replace TB syringe with 3 mb syringe.

Open BSS botihe; this is a washing process o remoyve

preservalives in e Kenalog, Pull back theough the fil-

ter BSS o fill i 3 ol symingge, Then gaish back BSS and
ciscard to recaptare enysrals of Kenabog i the filler,

Hepeat 3—4 times, keeping enough B5S far fnal dilu-

tion of 0.8 mil.

. Om final wash. draw back through the fileer B55 g5,
o approy. (08 mi

I Cap with sterile yellow cap, libel, woe imanediately,

i

. I Wit renus remang postesior o capsule:

a. Use viscoelastic to keep vitreous pasteriorn.

b. Consider using a sheets glide to prevent boss of nu-
chear frapments.

£ May carefully contimue remosal of nuclear matenal
by phacoemulsifeagion, Lower botrle beight 1o avoid
furthes posterior pressure,

d. Consider enlarging wound and converting to an ex-
tracapsular technique if bag is unstable.

I wirreas 1% achmised with nuclear material

A, Do not canmmye |:|I'|.'||:'|:|E|'|I||,:|I~\.|I:ll.'.llir|r|.

b Enlarge wound and remove remaining meclear Tiag:
ments with lens loop. (IF vitreous 1= adherent, re-
miove some to redwce risk o the retina. |

. Remowe witreous in anterior Chamber either with an
anterior appraech or via the pars plana if indicated
1see Chapter 12 amnd Chapter 63,

. Loas of nuclear fragmeengs into vigreous casity,

4. [oonot chase afier a FI.I!.:TI'II,'III that bas fallen inge gl
vitreous cavity.

b. Bemove vitreous in anterior chamber, either with an
anterior approach or via the pars plana if indicated
GpE I'.'|'|.'|[!|I-.°'r 12 amdd Chapler 631

I thiere is capsular support. 4 sulows lens may ba
placed after witreous is remaoved from anterior cham-
ber. Otherwise, place an ACIOL with M and close the
wound [see Chaptes 11, Ancerbar Chamber Intmocu
lar Lens Implantation section ).

d. Enligt the help of a retina colleague ar time of in-
cident af possible, belore placing 1L and closing
wiund, or atherwise the followang day.

. Trdsdien] inereass in intraecular pressune,

. Hypherma.

Corneal endothelial damage and consequent bullous
kegaropatln.
Suprachacoidal ellsion or hemomrhage.

. Mosterior capsule opactfication,
. Endophthalmitis: any increased pain or increased light

sensitivity alter surgery warrants an immediate evalwa-
L0

Retinal detachmen,

Cystokd macular ederma.
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B Capsular Stains
Indications

Used in cases where the red reflex on redroillumination is
abgent (e, cases with a dense white cataract. heavily pig-
mented fundi, or both], Capsular stains allese for batter dis-
crimination of the anterior capsule fram the underlying lens
rissue. Helps decrease risk of incomplete capsulorhexis or
radial capsule tears and rheir associaed complicarions

Capsular Stain Options

1. Trypan blwe 0.1% {Gurr, London, UK BDH Laboratory Sup-
plies, Possdie, 1K)

2, Indocyanime green (105 ] 0L5E {Akorn [ne.)

3, Fluoraseein sodium 2%

4, Gential violel 0,1% and methylene blue 1% have had re-
ports of comeal endothelal rowicity,

5. Hemocolaration of the capsule with auelogous hleod

Preoperative Procedure

Dilation of pupil with standard preoperative preparation for
CALATICT EXTRACTEG,

. Trvpan blue:

Mace 0.1ml of trypan blue 0.1% in phosphate-buffered so-
dium chloride in sterzle T ml syringe. Place on surgical table.
2. G

Prepare ICG: Mix 3% mg 100G vial with 10 ml of aqueous
diluent oogive 2 0°25% soluckon. Then mix 05 ml ol this salu-
tion with 4.5 mb of B85 Shake well, Draw Intoa 5 ml syrings,
Paes solution thraugh milipore filter. Flace 30 g cannula on
STiNge.

Instrumentation

® Capsular dye: trypan blue (0% in phosphate-baffered
sodium chloride or BCG 25 mg vial (Akorn Inc_)

1 mlor 5 mi syringe

Ml pore file

15 Blagle

27-30g cannula

Viscoelastic (eg., Healon, Viscoar)

Cystodame

Uerata capsular foroeps

Operative Procedure

L. Anesthesiaz as wsual (e.2., retrobulbar with lid biock,

peribulbar, subtenon’s, ar topical anesthesia)

. Prepare and drape eye

. Mace lid speculum

4, Create a small anterior chamber paracentesis through

clear cornea at 10 o'cleck ar 2 o'clock with #15 blade

(see Chapter 73 A smallor paracentesis will present air

from escaping.

Wia filter, inject a single large air bubble into the ante-

rad chamber, IS not recessary [o aaparale wpeeaus

first, as the air bubble will displace agueous out the pa-
racentesis. The capsule will stain adeguately without an
air bublbile, though many surgeons note a better, more
uniform result with an air bubide,

B, Insert syringe and cannula centaining the dyve, Apply
|:|:n|:-|:l': -:'n!l'n:lyr |||'|i'|'|:'|r||'||_l,r awer capsae. [Dptional, {hough
nat necessary in mast cases: use side of cannula to
spread dye ever capsule,)

T Wait 1-2 minutes for I0G; wadt a few secomds for trypan
bliwe.

B Inmject viscoelastic to displace rhe air bubble owr of the
anterior chamber. Inject under and beyond the bubble
while burping the paracentesis so the bubble will come
oul miare quickly,

9. Alrermatively, make the larger corneal incision 1o baurp
out remaining air if needed. With trypan blue, some
surgeons first thoroughlby irrigate with balanced salt
solution to wash out the eocess dye before injecting vis-
coelastic, though this is not necessarily needed,

10, Llse cystotame and then capsular loeceps as needed to
imitiate and complere cantinuaus capsulorhexis,

11. Optienal; if capsule still poorly defined in cartakn areas
with ICG, inject more 106G under anterior capsular flap
once initial lap has been created.

12, Optigmal: Side ilumination can still be of benefit in
pocHy stained argas,

13, Conttmee capsularhexis and rest of procedure a3 noted
in step 1hin beginning sectaomn,

il Pl

=n

Complications

Corneal edema has been repormed wath gentian violer 0%
and methylens blue V% used o combination. This i5 thought
ey b doeE 1o encdathalial mxicity, Endothelial toxicity has not
been reparted with 106 or trypan blue,

Posterior capsular staining causing a temporary boss of the
rel reflex wath obstruction of the posterior fundus view in
posl vitrectomized eyes has been reparted,



Extracapsular Cataract Extraction

indications

0 Visually significant cataract impairing patient's lifestvle.
® Dense cataract ohatructing view of fundus.
8 Ppssible advantages of extracapsular over phacoemulsifi-
cation cataract surgery:
Redweed incidence of corpeal decampensation in pa-
tienes with comeal compromize,
Ease of remaval of hard nucleus.

Preoperative Procedure
See Chapter 3.

1. Calculate intraocular lens [HOL) power,

2. Mumeraus formulas for the caloulation of 150 power have
been derived based on theoretical optics and empirical
clata. The Sandari-Rerzlall-Kafl |5RE] Fesrrmuila v s of
the mast widely used.

3. 5RK Formula: Poweer of 10L = A — (2.5 = AL) — (0.0 = K]
wlieme
A A= oonstant is deerminsd by the manubacturer af g

';.|,:||:'|:_'i|"i|:_' lens, A rypacal walise 1= A= 1154

b, K= average kerdlometry measurement in diopress.

c. AL = axial length of eye in millimeters measured with
A-scan ulirmsonography

4, Determine targer postoperative refraction:

a. Target postoperative refraction decisions depend on
numersws factors, including patients’ desire for good
wision for near o dlistance, eye dominaiee, relfracive
and lens status of the other eye, and the type of 14,
planned { msltifocal. new-generation refractive lenses).

b, Communicaticn with the patient regarding refractive
aptions assiss i cloosing appropriale targets.

5. Ehlace pupil aed preaperatve drops:

&, Tropicamide 1%, phemdephripe 255 and Cycloayl 15
every 15 minwtes starting 1 hour before surgery is a
Bypical regimen, Other regimen examples: PhenTrop

40

[

1 gt o 3 miputes < theee, Coll 3838 W 1 go g 5 min-

Lifes = 1,

. Presperative drop of antibisic (e moxifloxacin

0.5% [Vigamax, Alcon, Inc., Fort YWarth, TX, LS], gati-
fleeacin 0L3E [ Zymar, Allergan. Inc, Irvine, Ch, US]) 1
drog before surgery.

Opromal; Tapical noosteroidal anti-inllammatary
drmg [NSAID) 1 drop every 15 manures = 3§ slanting 1
hiour efore surgery (o minimize infraoperative mes-
sishlep. Murbiprofen 0.03% 1 gtt g 5 minotes = 20
Orher topical NSAID [e.g. nepafenac 0% [Mevanac,
Alcon, Inc.| 3 times per day, ketoralac tramethamine

| Acwlar, Allargan, Ine. | 4 times pee day, of bromlenac
ophthalmbc selumnn OO09E [Xibrom, 15TA, Inc., Al-
pharetia, GA, US] 2 times peroday) can be used for
5-T days before surgery in patients with a history of
diabetes, uveitis, previous cystoid macular edema,
epiretinal membrane, or wein soclusion. and then for
approximately 3 manths after surgery to help prevent
cystoid macubar ederma. Some sUrgeons use prespera-
tive and postoperative NSAIDS on all patients. Check
literatuwre for updated efficacy studies among topical
MSAID: and current practices as indicated.

o Th use ol proogecetive (days Belbsoe sargery | amd

intraogerative antibdotic wse {diluted in balanced salo
salution | BSS) bottle: wancomycin 1 mgidiiml bal-
anced salt solution; intracameral celuroxime: 1 mg
cefuraxine i L ml saline OS5 imtracarmeral i
Aosacin 100 pgidd ml {1:5 dilution of maxiflexacin
with B55]} is controwersial in termes of its proven ben-
AL Their use varies wedely, Check the literature for
updated informariom,

. A commonly used regimen is the use of presperative

“pulse™ antibiatics: fourth-generation fluoroquinalone
used every 10 minutes times 4 doses 1 haur before
surgery. A fourth-generation fluoraguinobene is then
il irmmedatedy alter surgery arsd then contimeed
during postoperative week | (o2, moxillosacin 0.5%



[Wizarmox, Abcon, Inc. ), gatifloxacin 0.3% [Symag, Alber-
gan, Inc.|
6. Recomimended:

L PRIMA or acrglic lenses for patients with diabetes,
wweitis, oF glaucoma

Instrumentation

Homan balloon {optional )

Lid speculum

Castroviejo calipers

Fine-foothed mésue forceps (eg, 012 mm straight Cas-
troviego andfor Colib)

Sutures: -0 gilk, T-0 eyl 100 Wicod, 10=0 aylan
Elschnig forceps

Kalt nesdle helder

Fine neadla hobdey

‘Wlesrooll scissors

Cellulose sponges

Cautery (underwater eraser or disposable]

Scleral incision blade (e.g., Beaver #64 ar #6497
Microsurgical kmife (e.g. Beaver #75M, Superblade)
Viscoelastic substance {eg., Healon, Amvisc, Viscoat ]
Cystatame of bent-tipged 1 inch 22 G nesdles
Srraight and angled MoPherson tying forceps

Left- and right-handed corneoscleral scissors
Cyclodialysis spatula

Lens loop

Iuscle hiook

19 G needle on sysinge

Irrigation aspiration unit {automated or manoal)
Kuglen or collar button hook

Sinshey hook

Jeweder's foroeps

Vannas scissors

Capsule palisher

K, forceps

Aceryleholine solurion Ce.g,, Migclol]

Dperative Procedure

1. Anesthesia Generdl of retrabulbar plus lid Wock or per-
ibulbar blgck, [(See Chapter 4,)

2. Optisnal: Apply Honan ballaon for -10-15 minues
decompress eye and orbit, minimizing positive vitremus
PrEessUre.

. Prepand drape,

. Place liel speculum,

. Mace 4-0 silk bridle sutures through insertions of su-
periar and inferier rectus musche {Elschnig forceps, Kalt
needle holder, 4-0 501k, ep, #7934 Ethicon cutfing nee-
dle, muscle hookd (Fig. 9.0

[T ¥ ]

Figure 0.1

&, Facilitate visvalization by having assistant ratate eye
inferiorhy with muscle hook placed in conjunctival
Frmiy

b Elevate musclhe insertion with Elschnig forceps while
slinging the suture beneath the muoscle tendon,

£, Prepare a fomix-based conjuncenval peritomy at the
supenior limbus with blunt Westomt scissors aml tissue

forceps | Fla. 9.2 1.

Figuse 9.2

7, Secure hemastasis with wet-field cautany
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Figure 9.3 LR

8. Perform a partial-thickness groove incision at the lim-
Bus (e, 012 mm forceps, #64 or #60 Beaver Blade)
(Fig. 9.3A4)

a, Place ar pesterior limbas,

b. Chord length of groove should be - 11 to 12 mm.

<. Make incision perpendicular fo tissee, approzimately

pwed thirds scleral thickness deep
i. Fora small inclsion, sutureless extracapsular

cataract extraction | ECCE]: use a rounded or
crescent blade (eg., #64 or #69 Beaver blade)
and 0,12 mim Forceps 1o make a partial {505)
thickness, & mm linear ar frowvned incision par-
allel to limbal plane and perpendicular to sclera
1.5 mm to 2 mm from limbus at desired location
(&g superior]. Cauterize as needed (Fig. 5.38).

i, Construct a scleral tunnel af same depth onto
clear cofnea. Maintain an even surgical plane
by holding the blade heel flat against the sclera,
Aadvancing with a circular motion to left and to
rlght may be helpdul {Fig 9,30,

fii. Continue tunnel comstraction just past anterssr
limbal wessels 0 the intermal opening will be
Larger than the extemal incision, This will help
wiith the delivery of the nucleas

. For alarge brunescent cataract, a larger exter-
nal (e.g. T mm) and internal epening may be
needed. Altermatively, the nucleus can be di-
vided i half before delivery.

W Use a keratomms [o enlel anlerios chamber alter
viscoelastic is injected through a paracentesis
create a self-sealing corneal valve {see Fig. 8.4, p
281

vi. Mo further enlargement of the wound with scis-
sars or keratome is usually needed in small inci-
sion ECCE,

9. Encer anteriar chamber with micradurgical knile: vl
capsule | Fla. 941

Figure 0.4

10, Instill wiscoelastic into anterior chamber.

1. Perform a 360 degree, “can opener™ siyle anlerior cap-
sulotomw with a cystatome of bent-tipped 1 inch 22 G
needle, measunng -5 ta 6 mm in diameter | Flg. 9.5),

Figure 9.5

Mote: A continuous curvilinear capsulorhexis can be wsed,
However, arelaxing Inclsbon should be performed to easily ex-
press the nucleus from capsular bag.

12, Rermove anlenar capsular tlap weith angled MoPherson
forceps | Flg. 906
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13. Irrigate anterior chamber with BS5.
19, Tie preplaced sutures.
20. Mace an additional 10-0 nylon sutwere at 12 o'clock.

13, Extend wound with cormesscleral scissors, angling Figure 9.9
Islades ar -45 degrees 1o the tissee [ create 2 biplanar
incisian for tradicional ECCE (Flg. 9.7 1

14. Pre-place 7-0Vicryl ar 10-0 mylon sutures at 10.and 2
oclock, separated by 7 mm and left untied.

15. Loop sutures out of wound using a cyclodialysis spatula : ; .

16. Optional: Perform hydrodissection with BSS and a 30 G 2 ;‘;f 03-0,5 ml 1:1000 epinephrine n zach 500 m]
cannula oo Ioosen nudmes : tl_-:' I:-_Flrngatlng solution te aid in maintaining puo-

17, Express nucleus [Figs. 9.8A and 9=88) pil dilation.

P S
a, Apply careful pressure at the limbus at 6 oclock with Ir. Pluce ||r|3.'|l||:||'||.'|:-'.;'||l.1r||:.||:'| llI[:IIII'I[I:I capsalar fornix,
a muscle heok and 2 rmm posterior o the 12 oclock ¢ Engage cortex with suctlon: alm tip toward under-

. cide of anterior capsule (=
with a lens loap. for capsule edg

b. When the nucleus presents at the wound, the assist- d. Gently strip cortex from posterior capsule toward the
ant may: center of the pupil.

i Elevate the comnea &, May wse Keglen hook ar collar ltton hook to rétrac

i, Usea 190G needle or ather instrument o spin Iris and berter visualize cortex.
the nucleus aut of eye (Flg. 988

Z1. Remove residual cortical material with automated ir-
rigation/aspiration (Fig. 9.9,
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Figure 510 g

i,

23
24.
25,

Optional: Falish postertor capswle centrally wich cap-
sule polisher (Fle. 9100

Rermove 12 o'clock suture.

Irrigate viscoelastic inta capsular bag

Mace posterior chamber 10L; The standard implang

placermnent of J-lopp soyle haprics is described, Lenses of

ather styles may require altermative implantacion tech-
niuies | Fig. 9117,

Grasp superior portion of opiic with 1OL forceps

. Place inferior napoe mig capsular bag ar abiarg sul-

cus depending upon type of IOL fisatken desired. [Se-
cure superior haptic with McPherson forceps before
releasing [0 forceps o prevent uncantrolled 1OL
mioverments) (Fig 9.11AL

Advance aptic into pupil by gently pushing icinferi-
orly { McPherson forceps )

. Place superior haptic,

i, Grasp wath angled MePherson forceps (Fig,
8.118).
i, Push haptic inta anterior chamber.
i, Pronate hand (o flex knee of haptic behind iris
Release kaptic into desired locatkon [ Fig 2010

26, Center 0L and spin to horizontal position [Sinskey
hook . Haptics at 3 and 9 o'deck (Figs. 9124 and 9,128

Mote: In cases where the posterior capsalie §s significanthy rup-
tured or with sonular diahesin, lens many be positioned into the
ciliary sulcus,

d

Ensure that vitrenus is nad present in anterior cham-
[ET

Inject wiscoelastic behind the irls and over the ante-
rior keaflets of capsule,

Grasp superior portion of PMAMA 10L with smpooth
forceps,

Flace inferior laghac mbo cilliry sulcus, just Bl
The infersor irs




Figure 9.12

. Secure superior haptic with Mclherson forceps
before releasing HOL to prevent uncontralled move-
ments.

[ Advance optic into pupil by gently pushing it inferi-
arly.

£ Mace superiar hapric.

i. Grasp with angled McPherson forceps.

ii. Push haptic inte anterior chambser.,
it Promate haned e (lex knee of haptic behind iris.
i Release haptic into desired position,

b, Center I0L; spin cawtiously iF decentered.

27, Remove wiscoelasiee witl Tiganion aspration nstre-

PR ESINE mindmuim sucien,

28, Irrigate Miochol inta anterior chamber g cansieict pi-

pil.

Figure 9,13

29 Close wound with interrupted 10-0 nylon sumires [Fig.
8131

15
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4. Sutures should be -90% wound depth.
b Ensure good wound apposition.
. Bury knots on scleral side of wound,
d. Remove previously placed 7-0Wicryl sutures,
. Check For wound leak by applying gentle point pressure
al the wound with cellulose sponges,

. Remowe bridle sutures {if present?,

. Reposition conjunctiva and secure with sutures [eg.
10-0 Wicryl or nylon], or cautery,

3. Perform EIJhI.'I:II'Ij unciial or sulenons imjeciions of an-

ribiogic (e, cephalexing amd steroad (e, Decadran or
solubedal ),

. Rernove lid speculum,

. Apply opleal combination ancibioric steroad ointments.

6. Apply patch and place eye shield.

Postoperative Procedure

B
)

3

4.

Give paticnis written instructions for medication use,
Eeep patch and shield placed until patient is examined
on posteperative day 1.

Steroid drops [eg., Pred Forte 15 4 times per day, ta-
pered over -6 weeks as inflammation warrants,

Topical antibiotics [eg., moxifloxacin 0.5% [Vigamo,
Alcon, Inc.), gatifloxacin 0.3% [ Zymar, Allergan, Inc.]] four
times per day for 1 week

. Topical M5AIDs: Check literature for updated efficacy

sludies among topical NSAIDs and current practices

as indicated, Corrent options inchede nepafenac U

| Mevanac, Alcon, Inc,| 3 times per day; ketorolac trame -
amine [Acular, Allergan, Inc.] 4 times per day: bromlenas
ophthalmic soluken L009% [Xibrom, I5TA, Inc.] 2 times
per day). Use recommended to help prevent cystoicd
macular edema for 1 week—3 months, depending on sur-
gical time and predisposing factors [diabetes, glaucoma,
history af uveitis e,

, Contral intrascular pressure nses as needed with topical

drops (e, brimonidine rartrace 0% tmolol maleate
0255 or 0.5%) or oral medications (i.e., acetazolamide
500 mg by mouth = 1) before burping the wound (where
Betadine and a fourth-generation fluoroquinelone antibi-
ofic is piven before and after),

L For patient with active uveitis, continue on oral stermid

taper for several months alter surgery, depending on in-
flammartian.

. Explain postoperative management to patient [ see Chap-

ter 6.

Follow-up Schedule

1.
2.

3

Postoparative day 1,

Fosteperative day 4 or 5 (highest incidence of endoph-
Thalmitis onser at this time],

PFostoperative week 2. 1 month, 3 months, 6 months, 1
year; then yearly.
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Suture Remowel

Say selectively cur sumures for astgmatism contral

beginning -6 weeks postoperatively. depending on the

stability of the wound. the wse of stersid drops. and other

risks such as diaberes, Boware of overzealous sumire e

mmioval, as this may compromise the wound and produce

wound gape.

Remanie loose, exposed, or infltrated sutures as they ap-

[Ear,

welall-lrarked, quied sutures may be kept in place indefi-

ntely,

Technigue

a Give drop of sterile tetracaine or proparacaine. Rec-
ommended: pive one drop of Betadine 105 and for one
chrop of antibiotic before suture remasal

b Ot Surune swith scalpel e, #1101 Bard-Farker blade ar
edge of 25 G needle],

C. Bemove suture with jeseelars forceps, may leave in
place if ends are buried.

d. Geve drop of antibiotic after suture removal and con-
tinue 4 tirmes per day for 3 days=

Complications

Poscerior capsile riprune,

2. Witreous loss {see Chapter 12]. Also see Chapter B, Com-

plicagions section discussing Burke’s method for vitre-
e arsining with Eepalog, p. 18

. Suprachorabdal effusion or hemosthage,
. Hyphema.

Transient increase in intrancular pressune,
Endapithalmitis.

L Wiound leak,

. Fostefior capsule |1|_1.1-:_"iﬁ{'.!|[|1.:-|1.

. Baelbzies keratagathy,

. etinal detachisear.

. Cystid macular edema

. Frolonged corneal edema especially in Fuchs dystrophy.
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Intracapsular Cataract Extraction/Anterior
Chamber Intraocular Lens

Indications

welecred cases of lens subluxation.

selected cases of lens-induced glaucoma.
Phacoanaphylactic uveitis,

Selected cases of taumatic cataract with zonular delis-
CEE,

Preoperative Procedure

See Chaprar 3,

1. Examine anterior chamber angle with a ganioscope 0
inspect for peripheral anterior synechiae (PAS] or odler
abnormalities that may interlere with or preclucde im-
plantation af anterion chamber iInraocular lens (00L].

2. Calculare 100, power,

Mumerous formulas for the caloulation of DL power have
been derived based on both theoretical optics and empirical
data. The Sanders-Retzlaff-KralT (SRE) formula is one of the
maost widely used.

SRE Formula: Pasveer of I0L = A = 25 AL] = OLB{E ) where

a. A = constant is determined by the manufacturer of a
specific lens. A typical valwe is & = 116,70
b K =average keratometry measuremant in dinpters.
. AL =axial length of eye an millimerers measured weith
A-scan ultrasomograahy.
3. Determine target postaperative refraction.
4. Dilate pupil: Tropicamide 15 phenylephrine 2.5%, and Cy-
clogyl 15 every 15 minutes starting 1 howr before surgeny.
5. Preaperative drop of antibiotic [e.g, moxiflezacin 0.5%
[Vigamoe, Aloon, Inc., Fort Worth, T, U5], gatilloxacin
0.3% [EBymar, Allergan, Inc., Iovine, CALUIS]) 1 drop before
CUTEArL,
&, Optional: Topical nonsterabdal anti-inflammatory agent
every 15 minutes starting 1 howr Before surgerny [fo mini-
mize intraoperative miosis},

7, Opianal: Tapical nonsteroidal anti-inflammatory agemnt
[ MSAID) (o2, nepafenac 0.1 |Mevanac, Alcon, Inc.) 3
rimes per day, ketoralac tromethamine [Acular, Allergan,
Inc.] 4 times per day, or bromfenac ophthalmic solution
0.009% | MKibrom, B5TA. Inc. Alpharetta, Ga, L5] 2 times
per day), for 5=7 days belove surgery suggested for dia
betics and then for -3 months after surgery 1o help pre-
went oyarnid macular ederma. This |5 also suggested for
stable wveltic patbants s have shown no inflarmimation
for 3 months before surgery, Cansider admitting patient
1 elay before surgery for intrasenaus stersid iF active
uveitis is present. Check literature for wpdated efficacy
studies amoeng topical MSAIDs as indicated.

8. Optional: Treak patient with a hyperosmaotic agent o
dehydrate witreows and minimize positive vitreous pres-
sure, The fallowaing may be wsad:

a, Mannitol 208, 1-2 gikg ¥ given over 1 hour, 90 min-
uLes predperative.
b. Mannital 25%, 50 ml IV push given just before sur-

BTy

Instrumentation

Honan balloan

Lid speculum

Castrovieje calipers

Fine=togthed [orceps (e, (U2 mim straight Casiroviejo
angljor Colibri]

Curturess {4-0galk, 3-0 and 10-0 'l.-'ii.'r:,'|. 10-0 n].rll:-n'l
Elschnig forceps

Kalt needle holder

Fine needle holder

Wiestoott scissors

Cellulose spanges

Cautery (underwater eraser or disposable)

Scleral incision blade (Beaver #64 or #5697
Microsurgical knife (e.g. Beaver #75M, Superblade )

a7
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Lefi- and right-handed cornenscleral scissors
Jeweler's foroops

Vannas Leissors

Aceiylcholine solution {eg., Mischol |
Alpha-chymotnypsin 1; 100000

Clive-tipped or 30 G cannula

Iris retractor

CrggesiTacior

iris spatuly

Straight and angled MoPherson fying forceps
Wiscoelastic substance (o.g., Healon, Amvisc, Viscoat)
Shsers glede

0L forceps

iOperative Procedure

1, Apesthesia: Regrobulbar plus [id block, or general.
Sep Chapter 4,
2. Apply Honan ballaon for <20 minutes (o decompress
aye and orbit, minimizing positive vitreosus pressure.
. Prep and drape,

o Imdert Ind speculum.

dim R

Figusre 10,1

5. Measure “white-to-whete” [limbus-to-limbus | with
calipers. Select size of anterior chamber HOL to approxi-
mately egual the white-to-white measurement plus
it (Fig. 100

. Face 4-0 =ilk bridle sutures through insertions of supe-
riar and inferior rectus muscles (see Fig. 94, p. 411

T Prepare a formix-based conjunctival peritemy at the
superior limbus [Westoott scissors, tissue Torceps) (soe
Fig. 9.2, p. 41

8. Secure hemipstasis with cautery.

Figure 10,2

% Perform a partiai-thickness groove incision at the lim-

Bus {002 mm forceps, #64 Beaver Blades) (Fig. 10021

a. Mace at mid-limbus o form an aclequate posierior
weound |ip under which o place anterior chambe
L.

b, Chord length of grosve should be <12 mim.

¢, Make incision perpendicular te tissue, appraximately
o Thinds sclegal thickness deep,

10. Enter anterior chamber with micresurgical knife (Fig.
10.3).
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Figure 10.6

Figure 10.4
15, Irrigate a-chymotrypsin (1: 10,000 into posterior cham-
1. Exrend wound with comenscleral scissors, angling ber [olive-tipped or 30 G cannula) {Fig. 10.8).
blades at -45 degrees to the tissue to create a biplanar a8, Use 0.5 mi of solution,
incision [ Fig. 10.4). b, Irrigate supenorly through irldectomies and inferi-
12, Pre-place 7-0 Vicry] sutures at 10 and 2 o'clock, sepa- aely just under s
rated by 7 ren ane Tl untied, c. Allow enzyme o work for 2 minuwtes.

13, Loop sutures out of wound (cyclodialysis spatla ),

Figure 10,7

Figure 10,5

16, Irrigate anterior and posterior chambers with balanced
salt solution to remove a-chymaotrypsin and 2onular
fragmenis.

17. Cryoextract lens (Figs. 10.7A and 10.78).

4. I pupil is not sufficiently large, perform sphincter-

otemy or sector/keyhole iridectony,
b. Hawve assistant retract cornea

<. Dy lens with cellulose sponge.

14. Perform small peripheral indectomy (jeweler's lorceps,
Vannas scissors) (Fig. 10.5],

Mace iridectorey so as nat ta interfere sirh 1L hagoics,
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18

2L
22

23.

24.

d, Retract superior ins [ins rétractor or cellubose
SpOngelL

e, Mace cryoprabe midway berween center of lens and
superior equatar.

f. Activate cryoprobe and allow ice hall ta form.

. Genthy rock lens while Slowly elevating superor poke
from ey,

h. If cryoprobe inadvertently freezes to iris ar comea,
irrigate with kalanced salt solution [B55) to thaw ad-
hizsions.

Repasition iris with B55,

. Tie preplaced Yicryl sutures,
0.

Irrigate anterior chamber with Miochol w constrict po-

pil.

Reform anterior chamber with viscoelastic,

Optional: Place Sheets glide over iris into inferior angle.

A, The glicle guides lens placement and presents iris
tuck by the inferior haptic al 101,

k. Bending the glide to give it a slight wpward curvature
Facilitates its accurate placement over the pupil and
iris.

Mace anterior chamber 10L (Figs. TLBA-T0L8C].

a, Grasp superior haptic with smaath (e.g,, McPherson]
forceps.

b. Slide lens across anterior chamber into inferior an-
£le

. Stabilize 10L with forceps in left hand before releas-
ing 10L forceps to avaid displacing lens from angle,

d. Remave Sheats glide. (Stabilize superior haptic with
ferceps to prevent dislocation of the FOL from the in-
ferior angle while remmang glide.)

&, Enswre the puapil i round swithaout iris tuck,

Retract posterior lip of wound with tissue forceps

and place superior haptic of IOL inte superior angle.

Avoid indectomy sites.)

£ A 3=point or 4-peint fxation anterior chamber in-
traocular bens [ACIOL) may be used (Fig. 10LBC),

Irrigate/aspirate residual wiscoelastic from anterios

chambeer.

™

25

26,

27
28,

29,
3.

1
a2,

Figure 10.9

Close wound with interrupied 10-0 nylon sutures [eg.
Alcon CU-5] (Fig. 1029).

A Sutures should e -D0% swauwmld depdl,

b, Ensure good wound apposition,

. Bury knots on scleral side of wound.

d. Remove previously placed 7-0Vicryl sutures.

Chieck Tor wound leak by applyving gentle point pressure
ar the weund [cellulose sponges )

Remave bridle sutures.

Reposition conjunctiva and secure with sutures (e.g.,
10-0Vicry] or nylon ], or cautery,

Perfarm subconjunctival injections of antibiotic (e.g.,
cephalexing and sterold (e,2., Decadron or Splubedrol L
Remove lid speculum.

Apply topical combination antibiotic/steroid cintment.
Apply patch and place Fox shield.
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—

Postoperative Procedure

2,

Keep patch and shield placed until patient is examined
on posEaperative day 1.

Steroid drops (e.z., Pred Forte 1%) 4 times per day, ta-
pered over G weeks as inflammation warrants,

. Topical antibiotics (e.g., moxifloxacin 0.5% [Alcon, Inc.],

gatifloxacin 0.3% [Allergan, Inc.]} 4 times per day for 1§
week.

. Topical nonsteroidal anti-inflammatory agent (e.g., nepa-

fenac V% [ Nevanac, Alcon, Inc|. keterolac tromethamine
[ Acular, Allergan, Inc.]} recommended 4 Gmes daily to
help prevent oystoid macular edema (CME) for 1 wieek o
3 months, depending on surgical time and predispasing
factors (e, diabeles, glavcoma, history of uveitis, CME,
priof intrascular surgery L.

. Control intraocular pressure rises as needed; recommend

maximal medical reatment (Brimonidine tartrate 01%;
cumlal maleate 0,25% ar 0.5%; acetazolamide 500 mg by
miouth = 1) before burping the wound (whene Betadine
and a fourth-generation fluoroguinelone angbiotic is
given before and after).

6. Explain postoperative management to patient {see Chap-

ter G

Faltow-up Schedule

1.
2

Postaperative day 1.
Postoperative day 4 or 5 highest incidence of endoph-
thalmitis onset at this imel

3. 2 to 4 weeeks, 3 months, G months, 1 year, and then

yearly,

Serture Removal

. PMay selectively cut sutures for astigmatism control be-

ginning -6 weeks pastoperatively. (Do this judiciously
hecase overzealous sulure removal may compromissa
wioind and produce avercarrectian. )

2. Remove loose, expesed, or infiltrated sutures as they ap-

pEar.

3, Well-buried, quiet sutures may be kept in place indefi-

nitaly.

4. Technigue

4. Give drop of sterile terracaine or proparacaine; then
give drop of Betadine 10,

bo Cut suture with scalpel (e, #11 Bard-Parker blade
or edge of 25 G needle ]

€. Remove suture with jeweler's forceps or leave in
place if ends are bared.

. Give drop of sterile antibiotic {e.g., maxifloxacin 0.5%
[Alcom, Ine. |, gatiflegacin 0.3% |Allergan, Inc. ) and
continue & times per day for 3=7 days,

Complications

L Capsule rupture during kens extraction,
2 Vitreous loss (see Chapter 12]
1. Suprachoroidal cffusion or hemorrhage,

4, Hyplsema.

5, Tramslent increase In inmraocular pressure (secandary (o
a-chymatrypsin andfor viscoelastic substance.
. Iris tuck by the lens.

G
7. Pupillary block,
g

. Wound leak,

9. Endophthalnritis,

B0, Bulbous keratopathy,

11, Retinal detachment,
12. Cysteid macular edema.
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Secondary Intraocular Lens Placement

B Anterior Chamber Intraocular Lens

Implantation

Indications

Monocular aphakia in centact lens inielemant patent in
absence of posterior capsuls suppart,

Selected cases of binocular aphakia in which patient is
unakbde to wrear either contact lenses oF aphakic spectaches,
Pattents with macular degenerarion may, In particular,
bensafit from the optical consequences of Entraccular
lenses [no ring sootama, less magnification of central
septoama) compared with aphakic spectacle comection,

Contraindications

Liw corneal endathelial cell coung

Cystoid macular edema

Uhyesigis

Peripheral antéror synechiae

Rubeasis

Meed for antenior vitrectomy when placing implant
Marrow angle glaucama

Preoperative Procedure

e Chapler 3,

L

.

3.

52

Examine antericr chamber angle with gonlescope to in-
spect for peripheral anterior synechiae. angle depth, and
location ol any peripheral iridectomies,

Assess corneal endathellal incegrity with careful 218 lamp
examination, pachymetey, and'or specular micrascopy,
Examine matula under the slit lamp with a fundus con-
tact lens awdjor leerescein angiography for signs of cyst-
oid macular edemsa,

4. Determine the need for anterior vitrectomy before lens

iz implanted, For instance, an eye with an intact hyaloid
Face and vitreous behind the ens plane may nod regquine
witrectormy, In conirast, an ey seith a cisrupged hyaloif
face and vitremas i the anteror chamber will reguire an
anterior vitrectomy. This will prevent anconteedled wigre-
ous lass as well as vitreous incarceration by the implant
or in the surgical woundd. In select cases, a small amownt
ol |iceme Vil remies may e held back by a viscoelastic Sih
stance frrigated into the antenior chamber or by a lens
olide, obviating witrectomy.

Calculate intraocular lens [10L) power: Mumerous formu-
las ler caleulaging [3L power haee been derived based on
thepretical aprrcs and empirical data, The Sanders-Eeg-
AEAFT-KralT (SRE ] foemula 15 one of the mast widely used,

SRE Formula: Power of 100 = & — E5AL] — L9

where

a. A = constant is determined by the manufacturer of a
spetific lens, A typical valae is A= 1151,

b. ¥ = average keratpmetry measurement in diopters,

. AL = axeal length of eye in millimeters measured with
A-gscan ultrasonography.

Mobe: et ubbrasound unit Eor aphakic, not cataractouws, eee.

G. Opticnal; Topical nonsterasdal anti-inflamomatory agent

(MSAIDT every 15 minutes * 3 staming 1 hour before sur-

gery [to minimize intraoperative miosis),

Optisnal: IF & vitrectomy is not planned, a hyperosmaotic

agent may be adminkstered fo delyerage virreaus inan

effort to keep it posterior to the iris plane during surgery.

The following may be used:

A, Masitol 205, 12 gikg IV green over 1 howr, 50 min-
LES Pregperative,

b. Mannitol 25%, 50 ml 1% puesh given just before surgeny
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Instrumentation 1. Opional: Perfarm surgery using a remperal incision
o aviid the original incision, peripheral anverior syn-

B Honan halloon echize, and peripheral iridectomies.

= Lid speculum 4. Prepand drape.

B Castraviejo calipers 5. Place lid speculum.

B Sugures [ 10-0 myben, 10-0 Vieryl ) 6. Measure horizontal “white-to-white® (limbus-to-lim-

# Elschnig forceps bus] with calipers. Select size of anterior chamber 10L

B Kalt needle holder Lo approximately equal the white-to-white measure-

® Fine needle halder ment plus 1 mm (Fig. 114),

8 Fine toothed tissue forceps (g, 012 mim stralght Cas-

troviejo and jor Colibri]

WeSICOLT SCi55005

Cellulose sponges

Cautery (underwater eraser or disposable)

Scarifier (e.g., Beaver #64, #60)

Microsurgical knife (e.g. Beaver #75M. MVE. Micro-
Sharp, Superblade)

Microvitrectomy suction/cutting instrumentation
Acetylcholine solution [e.g. Miochol)

Viscoelastic substance (eg., Healon, Amvisc, Viscoat)
Left- and right-handed corneoscleral scissors
straight and angled MePherson tying forceps

Lens (e.g., Sheets) glide

0L forceps Flgure 11.2

Operative Procedure 7. Prepare a fornix-based conjunctival peritamy at rhe
limbus [WWestcott scissars, tissue forceps) (Fig. 1122).
1. Anesthesia: Topical, peribulbar, or retrobulbar plus lid §. Secure hemostasis with cautery,
Block; ar general it indicared,
(See Chapter 4.]

2. Apply Honan balloon for -10-15 minwtes o decompress
ey and orbit. This minimizes positive vitreous pressure,

Figure 11.3 [

9, Perform a parieal-thickness grosve incision at the lim-
Iss (002 mm forceps, #64 or #69 Beaver bade] (Fig.
113
a, Chord length of grogve should be =7 mm.,

b Place at mid-limbus to form an adeguate posterion
wannd lip under wehich e place the anterior cham-
hier HL,
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€. Vitrectomy is camplete when:
i. the wiound is free of vitreous
ii. the anterior chamber is free of vitreous
il the pupl is not peaked
iv. positive vitreous pressure |5 relieved with the
ins fallen back posteriorly,
d. Altermatively, vitrectomy may be performed using an
open-sky technigue after wound is extended in step
14.
1L Irrigate Miochol into the anterior chamber to constrict
il
14 Irrigate wiscoelastic into the anterior charmber (o main-
tain chamber depth and, in some cases. to keep vitreows
Figure 11.4 back.

10, Enter anterior chamber with microsurgical knife [Fig.
1.4),

Figure 11.6

14, Extend wownd with carneoscleral scissors (Fig, 11.6],
15. Optional: Place Sheets glide aver irls into opposite angle
[Fig. 11.7L
d. The glude guides lens placemaent and prevents ins
fuck By the leading baptic af 101
b, Inselect cases, the glide may help keep anteriar vit -
reaus fram interfering with lens placement,
. Bending the glide to give it a slight upward curvamure
facilitates its accurate placement over the pupil and
ris,

Figure 11.5

11, 1€ necessary, perform anterior vitrectomy [see Chapter
12} [ Figs. 11.54 and 11.58),
a. May use microwltrectomy section/culling instrsment
and separated infusion skeeve through paracenresis,
b, Vitrectomy instrument parameters:
1. Curting rafe: 800 ops.
il. Suction: start ar -S0-75 mm HE and increase a5
NeCessary.



Figure 11.7

Figure 11,8

16. Place anterior chamber J0L (Fig. 11.8; see also Figs.

10.8C, p. 500,

a. Grasp haptic with 100 or Mcitherson forceps.

b. Slide lens across anterior chamber into opposite an-
gle.

. Stabilize 10L with forceps in beft hand before releas-
ing 101 forceps to avoid displacement of bens from
anghe.

d. Remaove lens glide. (Stabilize superior haptic with
forceps to prevent dislocation of the 0L from the in-
ferior angle while removing glide, ]

. Engure that the popil o8 rouned witlsoet iris tuck

f. Retract posterior lip of wound with tissue lorceps
and place mrasling haptic af 100 anto angle.

17. Remove residual viscoelastic with irrigation/aspiration
usingE minimum suction.
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18, Ferform a peripheral iridectomy if one is not already
present [jeweler's forceps, Yannas scissors ) (see Chapter
31

19, Close wiound with interrupted 10-0 nylon sutures (e.g.,
Alcan CU-5 needle).

a. Sutwres should be -90% wound depth.
b. Ensure good wound apposition,
. Bury knats on scleral side of wound,

20. Check for wound leak by applying gentle point pressure
at the wound (cellulose sponges].

21. Reposition conjunctiva and secure with sutures (g
100 Vecryl or nylon), or cautery.

X2, Perform subconjunceival injections of gentamicin and
Soludedral

23, Rermove lid speculum.

24. Apply topical combination antibiotic/steroid ointment,

25, Apply patch if not done under topical anesthesia.

26, Place eye shivhd,

Postoperative Procedure

1. Eeep patch (if placed) and shield placed until patient is
cxamined on postoperative day 1,

2. Sterosd drops [eg. Pred Forte 1) 4 times per day, ta-
pered over —4 weeks as inflammation warranis,

1. Topacal antibéotic 4 times per day for 1 week,

4, Control intraocular pressure rises as needed,

5. Explain postoperative management to patient [see Chap-
ter 6.

Follow-up Schedule

I. Postoperative day 1.

2. Postoperative day 4 or 5 [(highest incidence of endoph-
thalmitis anset at this fime],

3. Two and 4 weeks postoperatively and then as necessary.

Lufure Removal

I May selectively cut sutures for astigmatism control be-
ginning -6 weeks postoperatively. { Do chis judicously, as
overzealous suture remaval may compromise wound and
produce overcarrection, )
2. Bemove loose, exposed, or Infiltrated sumures as they ap-
pear.
1 Well-buried, quiet sutures may be kept in place indehi-
nirely,
4. Technigque
A Give drop of sterile tetracaing or proparacaine and 5%
beradine,

B Cut suture with scalpel (e.g., #11 Bard-Farker blade o
edge ol 25 gauge needle],

¢ Remove suture with jewelers forceps or leave in place
if ends are buried,

d. Give drop of antibiotic and continwe 4 rimes per day
for 5 days.
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Complications

Vilreous incarceration in the wound.
Iris tuck by the intreocular lens,
Paplllary biock by lens or vitregus.
Suprachoroidal effusion or hemorrhage,
Hyphema.

Wiound leak.

Endophthalmitis.

Corneal encathelial clamage and consequent bullons
keratopathy.

l.
2,
3
i,
&,
6. Transient increase in intragoular pressure.
1
B.
o,

i0. Betinal detachment.,

1.

Cystoid matular edema.

Posterior Chamber Intraocular Lens
Implantation

Indications

Bonacular aphakid i confact [Ens misléerant patient in
rhe presence of postennr capsule support or IRCACT ante-
rior capsulorhexis.

Selected cases of binocular aphakia in which patient is

il o woear either contact lenses or aphaket spectacles,

Pabients with macular deganeration may in particularn
benefit from the optical consequences of intraccular
lenses (no ring scotama, less magnification of central
SCOUNa | compared with aphakic pectacle cormechon,
Ssconcary posterior chamber IOL implanration can e
performed via a scleral tunnel or clear cormea apgreach.
Additionally it may be placed in the capsular bag if
encugh capsular support is available or in the sulous if
the capsule is compromised. Fora full discussion of each
teCchnique, please see Chapler B

Contraindications

i inadeguate capsular suppart present, a scleral or iris su-
tured (O 5 imclacaney (see Sutured Posterior Chamber [n-

traccular Lens implanration secraod Later o this chapter),

Cystokd macular edema.

ACtive uveitis,

Preoperative Procedure

See Chapter 3,

L

Carefully assess capsular integrity, prasence of vitreaws
im anterior chamber, and zonular dialysis through a well-
dilated pupil,

. hake a prelimimary determination ol possible in-the-bag

or subcus implantarion and chopse the 101 powers ac-

cordingly. For sulows implantatien, the fellewing genecal

rule is used:

al I the planned in-thie-bag 10L power is +28.5 D throwgh
#3000 I, subiract 1500 poverer For sulcus implantation.

=

o, 1F che planoned in-the-bag W31 power is +17.5 D through
+28.0 0, subtract LOD O power lor sulcus imeplantates

o, 06 the planned in-the-bag WL poaver 15 <95 T o
+10 D, subtract 0.50 D power Tor sulous implantation,

d. If the planned in-the-bag [OL power is +5.0 O through
+9,0 [y, nor change in WOL power for sulcus implanta-
tion is needed

. Examiné anterior chamber anple with ponioscope to

et dor peripheral anterior synechiae, angle depth,
amd location of e perdpheral iridectomies iFan anterior
chamber 10L will be needed instead of a pasterior cham-
ber FDL[PCIOLY

- Assess cornedl endothelial integrity with careful slit lamp

examinmatian, pachyimeiny, and!or specular micrascapy,

. Examine macula under the slit lamp with a fundus con-

tact lens and Jor Auorescein angiceraphy fior signs of cyst-
mid macular edema,

Determine the need fof anterior vitrectomy befors bens is
implemented. For instance, an eye with an mtact hyaloid
face and wirreous behind the iris plane may not require
vitrectomy. In contrast, an eye with a disrupred hyabsid
face and vitreous in the anterior chamiber will reguire an
anterior vitrectamy. This will prevent unconrrolled vitre-
aars Dok s well as vitneous incarceratiom by the implant
O i the swrgical weound. [n select cases, a small amoung
of loose vitreous may be Tebd back by a viscoelastic sul-
stance irrigated into the anterior chamber or by a lens
glide, plwiating vitrectomy,

. Caloulate 0L pawer: Mumerous ferrmulas for calculating

10L peever have been dertved based on thearerical optics
and empirical data. The SEK formula is ane of the mosi
widely used.

SEEK Farmula; Power of BOL = A - 2.5[AL}

where!

4. A= constant is determined by the manufacturer of 4
specilic lens, A typical value is A = 1184,

b. K = average keratomerey measurement in diopters,

o AL = axial length of eye in millimeaters measuared with
A-sdan ultrasonography.

LN

Note: Setultraseandd unit for aphakic, not cataractows, eve,

8

Optional: Topical N5AID every 15 minures = fhree starming
I howr before surgery to minimize intraoperative miosis.

Instrumentation

Honan balloon (optional

Lad {phaco] speculum

Castronvieps calipers B using a sclerl tunmel incision
Fine toathed forceps (g, 0. 12 mm sitalght Castrovieo
andjor Colibri)

Waslenll seissors if using a scleral tunmel incision
Cellielose spanges

Cautery if using & scleral tumsed incision {underwater
eraser or disposable)

Scleral incision bade (e, Reawver #6d, #6830 i using a
seliEral tunmel incision

Crescent/iunned incision blade [e.p. Beaver #38, 248 il
using a scleral tunnel incision
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Viscoelastic substanoe [eg. Healon, Amwise, Viscoat, Pro-
VISC)

Fine-Thorton 13-mm fixation ring {opticnal |

Keratome [ep, Beaver #55 diamond or steel. 2.3 mm to
3.2 mm}

Cystodome

Litrata lorceps

Cyelachiabysis spatula or vilreous sweep

Kughen Dok

Straight andd angled MePherson tying forceps

Meedle holder

HIL folder or injector system

FOL forceps

Sinskey hook

Vannas scissors

Sutures: 10-0 mylon, 10=0"Vicrgl, 3=0Vicry
Aeetylchaline salution {e.g. Miochal)

Operative Procedure

1. Anesthesia: Topical, perboliar, or retrebalbar plos lid
block, or general, (5ee Chapler 4,
a, Topical: Apply 1 drop of 05% tetracaine 15 minuges
before surgery and 1 drop before surgery starts,
b. Oprional: 2% Xylocaine gel in inferior fornix 5 min-
utes before surgery.

2. Optional: Apply Honan balloon For =10-15 minotes bo

|

drecompress eyt and orbit, minimicing positive vitreous
prEsnne

ate; Homan Balkaan are not wsed for topical anesthetic cases,

3. Prep and drape, A biow tape cut In kall o fully oover

ayalashes and glands may be preferable ng Steri-Sirips
in certain cases.

4. Place lid { phaco) speculum.
5. Emgure adequate pupillary dilation (prefer pupil diam-

efer of 7 mm or mare .

6, Incision technigues

a. Scleral renned technigue
i. Prepare a fomix-based conjunctival peritomy

Al the limbus using WesLooth scissors, Lissue
forcaps; =% mm for 2 onepiece [ens: 5 mm for a
faldahle lens, The peritory is usually centeped
araund 11 o | o'clock on the side of the s
gean's daminant hand,

b, Secure hamostasis with wer-field CAfery,

i, Create self-sealing sclaral tunnel:

A Use a rounded Blade {e.g., 864 or #59 Heawer
blade) and 012 mm forceps to make a partial
[50%) thickness, linear incision vertical and
perpendicelar to sclera, 2 to 3 mm from Hm-
bus {see Flg. 81, p. 271

E. Extend partial thickness groove incision 3.5
erarm i a Foldatle lens i plansed and 60 mm
if a polymethyl mechacrylate {PMBMA} lens is
planmed.

. Use crescent or tunnel incision blade {e.g.,
Beaver #38, #48] w construct a =cleral tun-
nel of same depth on to clear cormea. Main-
tain & surgical plane paralle] v the globe by

haolding the Bade Mat against the scleca (e
keep blade heel down) {see Fig 8.2, p. 271

D. Continue tunnel construction just past ante-
rior limbal vessels.

iw. Perform a paracentesis throwgh ¢lear comea
Acjacent o limibus (see Chapter 71 Place ag 10.or
2 o'clock on side of nondominant kans, using a
microsurgical knile (&g, RBeaver #75, MVER] [see
Fig. 8.3, p. 28],

. Dptipnal: Ingect 1 ml of 15 nonpreserved intra-
cameral lidacaine

Wi, Inject wiscoelastic into anterior chamber through
paracemiesis port.

vil. Use keratome (2,65 mm to 320 mm ) to slowly
enter anterior chamber at the antericr cdge of
the scleral tunnel, 0LF mim aniecior o the ange
i edge of the vascular arcade, an the skde of
the dominant hand {see Fig. 8.4, p. 28]

b, Clear cormea rechniguee

L Stabilize and Axate the globe wsing 0.12 forceps
orf Fine-Thorton 13 mm fixation ring.

i, Perform a paracentesis throwgh clear comea ad-
jacent to limbous using o microsurgical koile [eg.
Beaver #75, MVR] [see Fig. 21, p. 23, and Fig.
B3 p 28
A, Mace ar 10 or 2 e'clock on side of nondomi-

nant hand if a superior wound is wsed.

B. Mote: [fworking from temporal side, place pa-
racentesis site &t 7 or 11 o'clock for ight epe, or

1 or 5 o'clock bor lett eye, on de of nondormi-

rang hand.

il Dptional: Ingect 1ol of T8 nonpreserved intra-
cameral lidacaine for topical cases.

v, Inject viscoelasoic into antenior chamber throwgh
paracentesis port.

W, Using a keratome, create a clear cornea incision
at the desived location [supenor or temparal . A
triplanar ar iplanar incision can be made.

vi, Technlgues may vary depending an the blade
manufacturer's specifications.

A. For a triplanar incision {see Fig. 8.5, p. 281

I Make firstincision in clear cornea and
perpendicular o e cornea plane, Place
irscisaon i front af the Bmbal vessels at
adeprh of -250 prm using & keraiome,
Opehinal: An indeial 20 rim groove may
be placed ar thve antesion edge of the vas.
cular arcade, I an inbtal groove 5 made,
rmake the mext inciskon by depressing on
the posterior edge of the groove with the
diamond or stee] blade of choice.

I Flanten the Made against the surface of
the eye.

B, Fora biplanar incision: Lse a straight g an-
gled hi-beveled clear cormea blade,

I Place tip of blade just in front of the ante-
rior limbal vessels.

Il Gently press down against the globe,
dlong the heel of the blade =0 as to engage
chear cornea to approximately one half
depth with the tp,
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10, Push forveard, as the eye i stabllized with
a cannula safely placed in the paracente-
gig {or by holding the canjunctivalsclera
with a 012 A wiggle motion is usually
not NECessary.
wil, Construct the seconcd glane of g incision in the
corneal stroma parallel w the corneal plane. Orive
the point of the blade through the stroma wotil it is
2 mm central to the external incision. Some blades
have line marks on the blade's surface to indicate
the 2 mm landmark (e Fig. 8.5A, p. 28]
wiil, Poin tip of the blade down shightly (o nick De-
sfermel’s mermbrang,

i, Beestablish a plane parallel to the stromal plane of
the incision and paralled to the inis (see Fig. 8.58 p.
281
Direct the blade toward the anterior apex of (e
lens and center of the pupil being careful o avoid
the lens and iris,

%L Drive the blade inta the anterior chamber to its
hub and then come out at the same plane {see Fig.
B.5A p. 28]

wil. Inpect more wiscoelisig into the hag or suloes dea-
pending where (e PCIOL placement i5 planned, Do
i gwerinflate; wie enough viscoelastic (o inflabe
the bag of to separate the posteriar iris from the
anterior capsular swrface for sulous implantation.

T Intrancular Lens Implantation; Ses Chapter 8,

L.

Polymethylmethacrylote [PRIMA)

See Chapters 8 and 9 for implantation technigue,

Foldable Lenses
B Silicmne
= Acrylic
1. Fedding Technbguee: Many lenses can mow be loaded
into an injector {see 100 manufacturer's specifications ).
Alvernarively, these lenses can be folded mmanualiy,

Firar-generation aceylic lenses and some first-generation
refractive, acrylic lenses may be easier to fold after being
slightly warmed (2. placed on top of the autoclasve or com-
paster mpnitorn, oF by iemgating warmed balanced salt solu-
rion |BA5) prior vo folding )

a. Use smoaoth forceps (e angled McPherson) o
remove lens from case by hapdic. Be careful not o
scratch optic, especiably iF a refractive 10L

Mate: Irrigate acrylic lens with BSS. Do misl irvigate silicons lens,

b Grasp the lens wsing hidding forceps acmoss the
optic wilh haptics in reverse “57 pasition (see Fig,
B.23, p. 35),

c. Fold lens slowdy in a controlled manner with im-
plant forceps; using dowmward pressure on the
optic will allow the lens to Todd [see Fig. 8.23. p.
15,

d. Releass the holding forceps while closing the im-
plant forceps (see Fig £.24, p. 351

2, Alternare Folding Technigue;
4. e smoath farceps [eg_ angled McPherson ) no
remove lens from case by haptic. Be careful not to
scTatch aptic, espectally if a refractive 1004

note: Irrigate acrylic lens with BS5. Do not Erigate silicone lens,

b. Flace lens on a far surface {may use lens case on
surgical table].

€. Pace folding forceps paddles on opposite sides of

aptic, parallel with the reverse *57 haptic direction

(see Fig, B.25, p, 36).

Maintain pressure against opric edges and [3fT Lens

from surface.

e, Squeeze lons gently, closing folding forceps {see
Fig. 8.26. p. 3G

[, Piace implang forceps an each side o the Tabded
apric, pushing the superior hagiic ta the vight [ see
Fig. 827, p. 36].

g, Place implant forceps blades on top and parallel wo
implant forceps.

h. Bemove folding forceps,

i. Check alignment ol felded optic in forceps, 4 sym-
mietrically Faleded DO waill it iheeasgh 4 sosalle
incision than an asymmetric folded ane [see Flg.
B.28, p 6L

3. Optional: caat leading edae of lens with viscoelastic,
The leading haptic may be tucked into the optic's
fobded gagp

4. Insert inferiar haptic and optic throwgh the incision
{=cleral tunnel or chear cornea), placing the inferier
haptic into the capsular bag {see Fig. 82329, p. 36].

T Redate the implant forceps 90 degrees so that aptic s
perpendicular to pesterion capsule [see Fig B30, p,
[y

i

Maote: Superios haptic remaing sitside of sound.

B, Gpen forceps slowky and remove from epe, allinving
lens vo unfiold [5ee Fig B30, p. 370

T Grasp superior haptic with angled McPherson forceps.

& Push haptic inte anterier chamiber and pronate hand
1o flex knee of haptic behind (75, releasing haptic into
desired pasition.

4. Conter kens using Sinskey hook.

Swlewrs Fied Lérs

Mote! & subous fieed 10U |5 inserted for cases with unstable pos-
teriorcapsular suppaort,

i Open wound to 0.5 mm larger than optic,

2. Emswre thar vitreous is not present in anterior chamber,

3. Inject viscoelastie just under inferiar iris, over the ante-
renr Beallens of capsule,

4, Grasp supenor portion of PREA 0L with smoath Tag-
ceps. IF using a feldable lens, refer to Figs. B.23—8.29,
pp. 3536, noting placement will be in sulcus and not in
capsular bag

5, Plage infecior apric into ciliary subous, just below the
inferior |ris.
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6. Secure supenior haptic with McPherson forceps before

releasing 120 to prevent uncontrolled movements,

1. Advance opfic into pupil by gently pushing it inferiorly.
8 Place superior hapric.

11.

12.

15.

16,
17
18.
19

a. Grasp with angled MdPherson foroeps.

b. Push haptic into anterior chamber.

¢ Promate hand to fex knee of haptic behind ires
d. Release haptic into desired lecation,

. Center BOL: spin cautiously il decentered.

. With the injector system, the trailing haptic can be di-

aled in with the metal tongue of the injecter placed into

the anterior chamber during insertion or with a Kuglen

or ¥ hook. hMany injector systems do mod reguine the en-

targement of the wiound

Remave residual wiscoslastic with rrigaton/aspiration

usimg minkmum section.

Chose wound with interrupted 10-0 nglon sutures (eg.

Alcon CU-5 needle],

. Sutures should be ~90% wound depth.

b, Emsare good wound apposition,

€. Bury knots on scleral side of wound,

. Check Tor wound leak by applving gentle point pressuse
at the wound [cellubode spanges].

. Reposition conjunctiva and secure with sutures (e.z.,

10-0%icryl ar myton], or cavtery (if a scleral runnel inci-

sion performed.

Perform suboonjunctival injections of gentamicn and

Sodubdedial,

Bemase ligl speculum.

Apply topical combination antihiotic/sterobd pintment,

Apply patch if not done under topical anesthesia,

Place eye shield. Apply clear shield if done vnder topical

amesthesi.

Postoperative Procedure

1.

L B el

Keep patch (if placed) and shield placed until patient is
examined on postoperative day 1.

. Seerid drops (e, Pred Forte 1594 times per day, ta-

pered gver -4 weeks as indlammation warrants,

. Tapical antibiogic 4 fmes per day for 1 week,
. Controd intraocular pressure rises as needed,
. Explain postoperative management io patient (s2e Chap-

ter &},

Follow-up Schedule

1.
2

3

Postoperative day 1.

Pastoperative day 4 or 5 highest incidence of endoph-
thalmitis onset at this tirme L

Twe and 4 weeks postoperatively and then as necessany,

Suture Removnl

1.

May selectively cut sutwres for astigmatism contral be-
ginning ~6 weeks postoperatively. (Do this judiciously, as
averzealous suture removal may compromise wound and
produce (vercornection, )

2,

Remove loose, exposed. ar infiltrated sutures as they ap-
pezar.

3. Well-buried, guict sutures may be kept in place indefi-

mitely.

4. Technigue

a. Give drop of sterile tetracaine or proparatdine and 5%
betadine,

by Cut suture with scalpel (g, #11 Bard-Packer Blade ar
edge of 25 gavge needle),

¢, Remove suture with jeweler's forceps or [eave in place
if encls are buried.

d. Give drop of antibiotic and continue 4 times per day
fiar 5 elays,

Complications

1,
P
i
i
o
f,
ES
B
a

Vitreoms incarce ration in gle wound.

. Ieis ouck by the Intrancular lens,
. Pugillary black by lens or vitreous,
. Suprachorobdal effusion or hemarrhage,
Hyphema,
Translent increase o introcular prassure,
Wound keal
. Endophthalmiris.
. Comeal endathelial damapge and consequent butlous
keratapathiy,
. Retinal detachment,

Cystold macular edema,

Sutured Posterior Chamber Intraocular
Lens Implantation

Indications

Selected cases as part of the primary or secondary cata-

ract surgery iF not encugh capsular support for a poste-
riar chamber 100 {within capsular bag or sulcus fixated )

. Select cases of intrancular lens eschange for a dislocated

ar suliluxed 10L

. Select cases of eyes with extensive periphesal anterior

synechiae or insufficient iris tissue to support an ACIL

. Sutured FCI0LS may be preferable to ACIOLs in certain

situations, In either procedure, exercise caution for pa-
rients with a history of glaucoma, low cormeal end othe-
lial cell counts, chronic wweitis, or chronic cystobd macu-
lar edema,

Preoperative Procedure

See Chapter 3.

L.

Before surpery, carefully examine patient’s sclera for pre-
wious ar currend filtering bleb, scleral ectasia, or conjunc-
tnwal scarring.
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See also Chaprer & for full discussion an preaperative i3
sues and 10L calculatsons and power recommendagions,

2. Calculate 130 power.

8. Advances in 0L power calculations continue, Mumer-
nus formidlas for the calealation of 100 powser haes
bean derived based an bath thearatical optics and
empirical dara The SEE formula is one of the most
widely used.

b. SEX Formacla: Poweer of 10L = A — 25{AL) — 0.5 K] where

i. A =constant is determined by the manufactwrer of
a specific lens, A typical value is A = 118.4.
i, K= average keratometry measurement in diopters,
dli. AL = axial lemgth of eve in millimeters measured
with A-scan ulirasonography.

3. Dilate pupil: Tropicamide 1%, phenylephrine 2.5% and
cyclopentolate 1E, every 15 minutes starting 1 hour be-
fore surgery,

A, Optional; Topical KSAID (&g, nepafenac 0.5 [Nevanac,
Aloon, Inc., Fort Worth, T, US). keterolac tromethamine
[Acular, Allergan, Inc., Irvine, CA, US]) 1 drop every 15
minutes # 3 sarting 1 hour before surgery {to minimize
Entraoperative miosis L.

Instrumentation

Honan balloon [optional]

Exelid speculum

Castroviejo calipers

8-line or 12-line radial keratetomy marker
Fine-toothed forceps (e, 00 12 mm straight Castroviejo
ar Colibri)

Elschnig force ps {or other nonlocking forceps)
WesLoall scissors

Cellulose sponges

Cautery [underwater erazer of disposable)
scarifler { Befyver # 64, FG59]

Corneascleral scissors {right and left)

Microsurgical knife {e.g., Beaver #75, MVER, MicroSharp,
Superhlade)

Viscoelastic substince [@.¢., Healon, Amvise, Viscoar)
Keratome [e.g., Beaver 455, diamord or steel, 2.9 mm to
1.2 mm)

Wirrectony et

Srraght and angled MePherson tying lorceps

LKL Frceps

Vanmnas scissors

Fine needle holder

Hook (Sinsky, Euglen)

Sumeres: 10=40 pyboay, B=0 and 10-0 Viceyl, B-0 chramic
10-0 polypropylene suture on Ethicon CEF-1, Ethicon
STC-6. Ethicon TG 160-8. ar Ethicon TG-160-6 needle.
Ethicon BW-100-4 can be wsed for inis-sutured PC 0L
Alcon padr pack Axation suture

Acendicholine solution (eg., Miochiol)

8 Choose appropriate PCHOL with eyelats on haptics 1o
didl in suture Axation and large (7 mim) optic to pre-
wend decentration [Pharmacia U525 Alcon CZTOED,

oF CHICL Some surgeons use 3 6.5 mm optic (2.8,
PRIV, Bausch ¥ Lomb Inc.)

Technigques

Murmeraus technigues are availalle to suture an 10L intoe a
stable position, The fllosing techndgues are classic. Multi-
ple wariations or gambinatdons of techiigues are described
here. Check the literatuire for long-term stedies. Techniguees
include:

1. Abdnderno Techmigue
a, Classic ab interna [rwn=peint fixation)
b, Classic ab intermna [ode-paing Rxarmn)
€. Lang technique (o avoid scleral laps)

2. Ab Exteno Techmigue

&, Classic ab exterma (one=point fixation)
b Small incision &b externi
c. Modified ab externa tachnigue for suivrec LS

1, Ins-sudured Indraccular Lens Technigue

General Considlerations

1. The twiir key issues with amy technigoe ane:

4. Froper positionimg and the stabilicy of the lens o avosd
lens rotatken and therefore induced refractive eorar,

b. Suture placement and durability to.avoid long-term
suture breakage. which can lead o a dislocated H0OL,
andd to avaid postoperative pain from too tight an iris
sutured knot.

2, Techmgue for suturing PCILL

a, Lens ased 150 Bavsch & Lomb Model G1908 one-piece,
PRIMA weith optic size B500 mm, eorves, lisngth
1275 mm, displaying haptics with fws midloog eye
lets.

la, Either 505 thickness limbal-based trianpular scleral
Maps ar circumierential GO thickness scleral incisions
are created, centered at the 3 and 9 o'cleck pasitians,

. For small pupil: Flexible iris retractors are placed at 2,
4., . and 10 o'clock via limbal incisions created with
asharp blade, and the popil is dilated wadely (Fig.
1.18A ],

. If the aye has mot previcasly undeigons sitreciomy,

& comventienal 3-port vitrectomy is done. Peripheral
wiltress is dissected meticelously.

Operative Procedure

1. Aasesthesia: Pertbulbar or netrabulbar plus lid Block, or
peneral {see Chapier 4],

2. Opticnal: Apply Honan ballapn for - 10-15 minutes to
decompress oye and orbit, minimizing pasitive vitresus
Pressure,
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3. Prep and drape,

4, Place eyelid speculum,

5, Ensure adequate pupillary dilation {prefer pupil diam-
eter of T mim of more).

B, Oprional: Lse a 8- or 12-line radial keratotomy marker
painted with permanent marker or methylens blue
mark the cornea, as this will ensure the transscleral su-
pures are 180 degrees apart.

7. Prepare fornix-based conjunciival peritomies using
Westeott scissors and tissue forceps:

a. Create a < cleck hour peritemy from 11 te 3 o'clock.
h, Create a small peritormy at 8 o'clock,
. Optional; may create 3 separate peritomies; one for
the 12 o'clack lens incision site, and ane each for the
2 and 8 a'clock scleral flap sites.
8. Secure hemostasis with cautery,
4 Create scleral flaps:

s | Boclock

2 o'clock

Figure 1.5

4. Perform partial-thickness scleral [triangular or rec-
tanpgular] flaps at the 8 o'cleck and 2 o'clock position
(K12 forceps, #64 or #6% Beaver blade) (Fig 11.9).

i, Scleral flaps should be ~2 mm by 2 mm in size
il rectangular or have a 2 mm base at limbuos i
triangular,

1. Mote: Awvaid the ciliary wessels at 3 and 9 0°clook
positions,

b Alternative: Create scheral grooves instead of flaps:

s

Figisre 11.10

Make a single vertical grooee 3 mm wide and 1 mm
posterior o the limbus of 50% thickness at the 8 o'clock
and 2 a'cleck positions [Fig. 1110,
10 Create incision:
a. Perform a partial-thickness groove incision at the
12 o'clock limbus (0012 forceps, #64 or #69 Beaver
blade) (=ee Fig. 10.2, p. 48],
i, Place at posterior l[imbuos
ii. Chord length of grooee shoukd be -7.0-7.5 mm,
ili. Make incision perpendicular 1o rissue, approxi-
mately twio thirds scleral thickness deep,
b, Enter anterior chamber with a micresurgical knife;
awoid capsule (see Fig. 1003, p. 48]
. Extend weound with comenscleral scissors, angling
blades at ~45 degrees w the tissue b create a bipla-
nar indciseen (see Fig, 10, p, 49),
10, IF necessary, perform bimanual anterior vitrectamy [ s2e
Chapter 12,
12, Instill viscoelastic inta the anterior chamber.
13. Mace intraocular lens.

. Ab inberno Techmigue

#. Classic ab imterno {(twa paint fixation)
1. Prepare seture and 1040
a. Using a double-armed polyprogylene suture with
the appropriate needle for the ab interno pass
[Ethicon CIF-4, Ethicon STC-G, Ethicon TG-160-G),
preats each endd through esch haptic eyeler.
b, Tie the suture around the haptic or
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Figure 11.11 i =

b

-

7,
d.
B. Cl

€. Use a girth hitch to attach the polypropylemse su-
ture ko the haptic (Fig. 1110
Pass the needlbe tied to the inferior haptic through the
surglt:al incsion, wnder the tns and sim for the infe-
riar ciliary sulcws at the § o'clock position. providing
counter pressure on the sclera with 0,12 forceps and
exiting 0.75 mm posterior to the limbus {Fle. 11111

. Pass the fellow needle of the double-armed suture on

A similar path exiting the cye 075 mm posterior to
the limbus and lateral to the first sutwre so that the
sutures are -L0-1,5 rom apart (Fig. 11111

Pass the second set of sutures with shom needles (e,
Ethicon TG 160-8) under the superior irs at 2 o'clock
pasition using counter pressurne; each suture showld
exir -0.75 mim posterior 1o the limbus and -1,0=15
Mim Apart.

. Carefully secure the HOL into position in the ciliary

sulcus wath the appropriate amount af sutute tension
1o avoid lens decentrarion,

. Tighten and tie the inferior and then the superior

sutures with a small 2-1-1 surgean’s knot [see Fig.
11.18H).
Carefully cut the ends short,
Rotate the knots internally i possible,
assic ab internae (one-point fixation)
l. Prepare suture and 101
A Chodse The appropriate needle for the ab interno

pass [Ethicon TG-160-6, Ethicon CIF-4, Ethicon
5TC-6],

b, Cut a G-inch double-armed 10-0 polypropylens
sufure fnbo two equal segments [hall,

Figure 11.12

3

£, Tieeath Mree end o the evelet of each haptic using
sewaral square knots [ Fig. 11120,
Pass the needle tied to the inferior haptic through
the surgical incision, under the iris and aim for the
inferior ciliary sulcus at the 8 o'clock position, pro-
viding counter pressure on Lhe sclera with 0012 for-
ceps, and exit -0035 mm posterior 1o the Hmbus
(Fig. 11.12).
Pass the second needle for the superior haptic under
the superioriris at 2 o'clock position using counter
pressure and exit -0075 mm pasterion to the limibuas
[ Fig. 11.12).
Llse the lens forceps to introduce the 10L into the
anterior chambser; the inferior haptic is introduced
firsr.

. Position the inferior haptic in the inferior ciliary

sulcus at the 8 o'clock position while the assistant
atfjusts the tension of the sutures externally.
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Figure 11,13

6. Place superior haptic:
a. Graspwith angled McPherson forceps and push
haptic into anterior chamber (Fig. 11.13).
b. Pronate hand to Mex koes of haptic behind iris
[Fig. 1,13,
¢, Release haptic into desired position a1t 2 o'clack
periphery (Fig. 11130

Figisre 11,14

T. Tie the suture to itself by passing each needle in the
srleral bed to create a loog b be tied o itself (Fig.,
.34

B, Optional: Use a second 10-0 palypropylens suture
with a half-circle needle to take a short bite in the 8

10.

It

4.

15,

16,
I7,

18,

o'clack scleral bed just anterior fo the exit of the first

suture,

a. Tie the short end of the second suture to the first
suture to form the bybrid suture.

b. Tie the long end of the second suture to the hybrd
suture ina 2-1-1 square knot.

. Bemaove wiscoelastic with irrigation/aspiration instru-

Ment using minimum suction,

Irrigate Miochol into anterior chamber to constrict
pupil.

Cloge superior wound seith interrupied 10=0 nylon
SULLIFes,

a. Surures should be -90% wound depth

b. Ensure good wound apposition

€. Bury knots on scleral side of wound.

. Check for wound keak by applying gentle point pres-

suare At the weounad willy cellulose Sponges,

Close the scleral flaps an their corners using 10-0 my-
o B0 Vicryd suture on 4 spatula needle,
Repasition conjunctiva at all sites and secure with
sutures (e.g., 10-0Vicryl or mdon].

Perform subconjunctival injections of antibictic and
steroad,

Remove eyelid speculum,

Apply toplcal combination antibdotic srerold oint-
el

Apply patch and place Fox shield.

. Lane technique to avoid scleral Aaps

I

2,
I

Create a 1-2 o'cleck hour peritomy at the 2 o'clock

and 8§ o'clock positions.

Secure hemastasis with cautery,

Create indision:

a. Perform a partwal-thickness groove incislon ar the
12 o'clock limbus (012 forceps, #64 or #69 Beaver
blade] [see Fig 102, p. 48],

i- Mace at posterior limbus
ii. Choerd length of groome should be =7 mim-
7.5 mm,
i, Bake inciston perpendicular 1o tssue, approxi-
mately rwo thirds scleral thickness deep.

b, Enter antenor chamber with a microsurgical knife;
avaid capsule (see Fig. 1003, po48).

. Extend wound with comesscleral scissors, angling
blades at -45 degrees to the tissue to create a bi-
plamar ingision (= Fig, 104, p, 49],

o necessary, perform bimansal anterior vitrectomy

i see Chapter 12},

. Insnill wiscoelasoic into the antenior chamber.
. Prepare suture and 1L

a. Use a double-armed polypropylene suture with a
short needle for the ab interno pass [eg. Ethicon
CIF-4, Ethicon TG-160-6).

b Pass a double-armed polyprapylense suture
through each haptic eyelet.

. Dptional: Tie the suture around the haptic.

. Pass one end of the double-armed polypropylene

suture under e ins aiming for s inferior ciliary
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Sulcus at the 8 o'clock position, providing counter
pressure on the sclera with 002 forceps and exil
-0.75 imim postesian to the himbiis | see Fg 11,170

E. Pass the other needle of the double-armed suture an
a similar path sa thar ir exits 0.75 mim posterior to
the limbus at the 8 o'cock position, and 1.0-1.5 mm
apart from the other suture {see Fig. 11110

4. Repeat this for the Axation of the superior hapric.
Pass these under the ins, through the supenior ciliary
sulcws and out through the sclera U7 mm posteror
T the limbaes andd L0- L% mm away from each ather,

L Pass the inferior haptic behind the iris into the cili
ary suleus, while carefully drawing the siuture ends
thraugh the sclera with tying farceps,

11. Repeat this for the superior kaptic, ensuring that the
10L is centered.

Figure 11,15

12, Tighten and tie the inferior and then the superior
sutures with a small 2-1-1 surgeon's knot. Trim the
suture emds short (Fig. 11.15),

13, Rotare the knots Internally | Fig. 11.15],

14, Remove viscoelastic with irrigation/aspiration insoru-
ment using minimum suction.

1%, Irvagate Miochal inta anterar chambser Lo constrct
pupil,

16, Close superior wound wirth interrupred 10-0 nylon
sutures.

a. Sutures should be ~90% wound depth.
b Ensure oo wound apposition,
C. Bury knots on scleral side of soound,

17. Check for wound leak by applying gentle podng pres
sure at the wound with cellulose sponges.

18, Beposition conjunctiva af peritany sites and secure
weith sutures (e.g., 10-0Wicryl or nylon],

1% Perform subconjunctival injections of antibiotic and
sternid.

A0, Bermove @velid speculum,

21, Apply topscal combination annibiagc/sterasd aint
ment.

22, Apply patch amd place Fox shield,

il. Ak Extermo Technigue

A Classic ab externo [one point Rxation]
[see Figs. 11.18A=11.181]

1, Create seleral flaps (or grooves ) and posterior limbal
TR EA S T scleral munnel] as discussad abave [Sleps
1-120 (See Flg. 1.9 and Figs. 10.2—10.4, pp, 45-49,]

2. Use an appropriate needle with 10-0 polypropylens
suture fior the ab externo pass (Erhican 5TC-6 bong
straight meedle. Alcon Pair Pack Fixation Suturea].

Ty
> o -
e "'.. r"-.ﬁ_’:_l"'. .__.-'
£l

A -'.
L !

Figure 11.16

3, Pass the long straight needle through the sclera, un-
der the partial thickness scleral flap ar the 2 o'clock
posanen -0075 mim posterior 1o the limbuos entening
the eye in the superior cillary sulcus (Fig. 11,16],

Mate: The needle shauld be visualized behind the pupil,

4, Pass a2, 5 or 28 gauge hollow needle, onder the
partial thickness scleral flag ar the 8 a'clock pasition
=0.75 mm posterior 10 the limbus, entering the eye in
the inferior ciliary sulcus {Fig. 11.16].

Note: The tip of the hollow needle should be visualized behind
the pupil.
5. Dock the long straight salid needle inside the tip of
Ther fiollowr needle, and withdrawe the hollow needbe
wilh the salid needle inside of it, from its entry be-
neath the 8 oclock scleral flap (Fig. 11,161

Mote: The suture should be viswalized crossing ey heneath the
pupil.
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Figure 1117

6, Use a Snskey or Kuglen hook to pull the suture ol

through the supetior surgical wownd [Fig. 11.174),

7. Cut the loap of the suture in half (Fig. 1.178),
B Tie ane end 1o the eyeler of the superior haptic and

ane end the evelet of the inferior haptic (see Fig
1112

G, Use the lens forceps tooantroduce the 10L into ghe an-

terior chamber: the inferior haptic is intraduced first,

10, Position the inferior hapric in the inferior ciliary

11.

1.
13,

14.

sulcus at the 8 oclock position while the assistant

atjusts the tension of the sutures externally.

Mace superior hapdic (see Fig. 1913

a. Graspwith angled McPherson forceps and push
haptic into anterior chamber,

b. Pronate hand to flex knee of haptic behind iris.

¢ Belease haptac into desiresd position by 2 o'clock
peripliery,

Adjust the tension of the inferior and superior su-

tures symimaetrically,

Tie the suture to itsell by passing each needle within

rhe sclaral bad 1o create a loap 1o be thed 1o itsell [ses

Fig. 11.14).

COptional: Use a second 10-0 polypropylene suture

wiith a half-circle needie (o take a short bite in the 8

o'chock scheral bed just anterior to the exit of the firs

sutung,

a. Tie the short end of the second suture to the first
suture o form the hybrid suture,
b, Tie the long end of the second suture to the Fybrid
sufure ina 2-1-1 square knot.
15. Close the scleral tunnel with 10-0 myon.
16. Close the scleral flaps at their comers using 10-0 ny-
bom or 8-0 Yicryl suture on a spatula needbe

17, Suture the conjunctiva with 10-0 Vieryl or nylon su-

fure,
B. Small incision ab externo

1, Create scheral flaps o grooves as discussed above
[Speps 1=97 (See Fig 1.9 and Figs, 1002=10.4, pp,
48-49.)

2. If necessary, perform bimanual antenor vitrectomy
[see Chapter 121

1. Create a clear corneal incision supetiorly using a
Eefarome,

a, Make first inceislon in clear carnea and perpendicou-
lar t the corneal plane; place incision in front of
the lmbal vessels ar a depeh of -250 pm (eg_ 3
mim keratome ).

b. Flatten the blade against the surface of the eye.

. Construct the second plane of the incision in the
comeal stroma parallel o the corneal plane,

i, Drive the pomt al the blade throuagh the sirama
until igis 2 mm central 1o the external incision

e, Podne tip of Bade down slighthy to nick Descemet
membrane.

f. Reestablish a plane parallel to the stromal plane of
the incision and paralle] to the iris

£, Direct the blade toward the center of the pupdl. be-
ing careful o avoid the iris,

. Drive the blade slowly into the anterior chambes
to s hub and then come aur in the same plane,

4, Instill viscoalastic inm the anterior chamber,

5, Use an apprapriate needle with 10-0 polypropylens
suture for the ab externo pass (Ethicon STC-6 long
straight needle, Alcon Pair Pack Fixation Suture) (sce
Fig. 11.1G).

6. Pass the lang straight needle through the sclera, un-
der the partial thickness scleral flap at the 8 o'clock
position =LT5 mm posterior ta the limbus, entering
the eye in the superior ciliary sulcus (see Fig, 1116

Maote: The needle should be visualized behind the pupdl,

7. Pass a 26, 27, or 28 gauge hollow needle under the
partial thickness stleral flap at the 2 o'clock position
=075 mm posteriar o the limbus, entering the eyve in
the inferior cililary sulous (s2e Fig. 11.16).

Mate: The tip of the hollpw needle should be visualized behind
the pupil.

B. Dock thee long straight solid needle inside the tip of
the hollow needle, and withdraw the hollow needle
with the solid needle inside of it, from its entry be-
neath e 8 o'clock scleral Map,

Mate: The suture shauld be visualized Crossing eye beneath thie
pupil.
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B, e g Sinskey or Kugben heak o pall the suture
ot thrgaeah the superior surgical wound [ see Fla.
1.17A)

W, Cut the koop of the swrure in half {see Fig. 11178 L

11. Tie one end to the supericr haptic and the other end
i the inferier haptic of the foldaltde 104 (see Fig,
1142}

12, Enlarge wound if needed 1o 4 mon. Otherwise, if us-
ing@ a feddadde lens, Teld the lans i a standard 101
hlder and folder as recommended by the 108 manu-
factuirer | see Flgs, 823—828 pp. 35-36 with appro-
priate fexo).

13. FMace superior haptic {see Fig. 11.13):

a. Grasp with angled MecPherson forceps aned sl
hapree mio anienor ¢ harmiber.

b Proatane hand to flex knee of haptic Behind inis

. Release hapric into desired position at 2 o'clock
peripheny.

14 Gently pull on the twae sutures antil the 10L is prop-
erly centercd with the superior and inferior haptics
in the ciliary sulows at the 2 o'clock and 8 o'clock po-
sitions (wee Fig, 11,14,

15, Toee ther suture to itsel! by passing each peedle in the
seleral bed to create a loop to be tied to itself (see
Fig. 1114}

Optional: Use a second 10-0 pelypropylens suture with a
half-circle needle to take a short bite in the scleval bed just
anterior i the exit of the first suture, Toe the shho end of e
secand sutwre to the Aest suture 1o form the hybrid somre.
Tie the lang end of the second sutre (o the hybrid suture in
a2-1-1 sguare knot.

16. Close the clear corneal wound with 10-0 nylon or
10-0¥icryl suture,
17, Suture the conjunctiva wath 10-0 Vel or nylon su-
ture.
C, Modified ab extarng tachnigue for sururad 100s
1. A beng 27 gauge bent needle is inserted ab exteno 1
mm posterior to the limbus at 3 o'clock and exited at
9:1% oclock in a cliary sulcus location [Fig, 11084,
2. Astraight, 16 mm long needle, carrying Ethicon 10-i)
palypropyiene [Pralene | suture, is swaged blunt end
first into the barrel of the 27 gauge needle and maxi-
malky advanced (Fig. 11.188)
The eatire assambly & withel e inlo the vitremis
caviry,
4. The entire assembly is directed out of the eye
through the ciliary sulcus at 8:45 o'clock {Fig.
11.18L).
The 27 gauge neadle is withdrravn froen gha e, This
mameuver creates an intraocular loop of 10-0 Pro-
lene suture centered at the @ o'clock position with
pwer extermalized sutures uider the scleral flap
[Fig. 11180

fuiad

o

& A scleral tunnel ar partial thickness bevelad limbal
incision for POIOL implantation is fashioned ag 12
a'clock. If a limbal incisbon is made, the antericr
chamber is entered with a sharp blade at 12 o'clock
only (Fig. 11.18E).

. The loap ol 10=-0 Prolene 15 extermalized theowgh e
scberal tunnel wsang a hoak [Fig. 11.18F),

8. Aleng 27 gauge bent needle is inserred ab exterms 1
min posterion o the limbus at 9 o'clock [between the
Prodene sutures  ardd exited at 3:15 o'clock ina ciliary
sukcus lacation. The same steps are fellowed in the 3
o'clock scheral bed to create the second externalized
btz ol 100 Proléne.

9. The loop s twisted snd pasded theough the eselar
attached 1o the haptic, The Prolens suture is beoped
around the haptic without a knot. {Fiz 108G

100 The scleral tunnet is widened as needed or the limbal

incizion is agened fully with a sharp blade to accome-
rodate the 0L,

1. The PCICKL is introdweed into de ewe; the haptics are

seated in the ciliary subcus, and the lens is centered

i rhe suiows By pulling up an the externalized su-

mures [Fig. TL1SH]),

Ome can avaid intrapcular suture tangles by pulling

gently on the externalized sutures under the flaps

50 the sutures afe under mild tension. As the PCIOL

% gmade] inta the Ciliary sulcus with ane haned, the

surgean can use the other hand o pull up further on

the free suture ends associated with the haptic that
isentenng the oye.

The externalized sutores are tied and trmmmse

slightly leng so that they lie Mar against the sclera,

The knals are nrsed ander the scleral I’I.‘l]‘:-(. whieh

are sewn shul with 10=0 nylon suture {Fig. 11181,

13, The scleral tunnel is closed wivh 10-0 nylan sutare,

the sclerotormies are closed with -0 Vicryl, and the
conjunctival incisions are closed with 6-0 plain gut.

.l

12

N fris-Suterred introocwlar Lens Technigoe

L. The iris-sutured technique gencrally takes less time than

srleral flap techniguwss, The 10, can e sutured 1o the j5s
under lncal anesthesia with intracameral lidacaine and,
fisr patients on coumadin, uswally without sigrificant in-
trapcular Bleeding.

2. Athree-piece 1L miost b wsed, IF placed i the sulous,

one-piece acrylic 10U is known be cause ifis chahng at
the jumctism of the 100 haphic and opte and intrascular
inflammatian, and &5 thus not wsed For irs-sunered 1005
Check with the IGL manufacturer before planned irks su-
turing of [OL a5 nieded

1. A loddakde or nonfoldable three-piece DL can be satuared

to the igis as part of a routing Cataract surgeiy where
there is no bonger capsular suppert, in case of 2 disho-
cated [OL, or as a secondary [OL procedure.
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Figure 10,18 (Continuwedg

4, Inan atraghic iris, a CIF-4 needle may be preferable o
an 5TC-6 needle as the diameter of the needle is slighthy
smaller amd less likely o canss damage,

5, Procedare:

i.

b.

Anesthesia: Peribulbar is recommended. Topical an-
esthesia with intracameral lidecaine can be used.

IF witreouws is present, perform an anterior vitrectonmmy
[ Chapter 120 bedore placing the 104 i or Suluring
the ins

Prepare sumure and I0L: Use an Ethicon CIF-4 or
Ethicon STC-6, 10-0 double-armed polypropylens

sutung, The CIF-4 may be easier to use because of its
CLUPVLTIERE 10 T0ED Casas,

. Place two limbal paracenteses 2 1o 3 clock hours from

the planned iris suture placement in a convenient
PEsAthedy [0 e suture ends easily, Place paracentesis
on dominant hand side to allow a second instrument
(eg., ¥ ook or Kuglen hook) to prolapse 10L optic up
through pupil (Fig. 11.19].

. Instill wiscoelastic into the anteror chamber through

PaArACEIess paOrl,

et Miachal into anterar chamber 1o constict pu-

pil before placing the surure,

. Face 101 haptics into sulcus, being careful 1o keep

0L optic above pupillary plane if there is no posterior
capaular Support,

Use secand instrument through paracentesis oo HiT
0L apdic up at its haptic junction mo allow the haptic
far tent wp the iris, This allows visualization of where
the iris suture 15 0 be passed,
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3. Topical antibietics {eg, moxiflogacin 0,5% |Akon, Ing, ],
gatilloxacin 03% [Allergan, ne]] 4 timees per day for 1
wieak.

4. Contrel intraccular pressure rises with B blockers (g,
Timaptic] or carbonic anhydrase inhibiters,

S Awenid using prostaglandin analags in the immediare
posteperative period to avold medicanion-induced iritis
or cystoid macular edema.

£ Explain postoperative management to patient [see Chap-
ter Gj.

1. Follow-up schedule:

a. Postoperative day 1.
b Postoperative day 4 or 5 (highest incidesce af endo-
phithalmitis onser ar ghis ome )

; . Twia, 4, and 6 weeks postoperatively and then as nec-

7 BEEArY.

Figure 11.24 e
Complications

1. Hyphersa

2. Vitreous hemarrhage

1. Carneal endothelial damage and conseguent bullous
keratopathy

4. suprachkoroidal effusion or hemorrhage

5. Swiure exposwre and endophthalmics

& Increased risk of retinal detachment, choroidal hemor-
rhage

7 Cystedd macular edema

J Claucoma

9. Lens dislocation

10, Llvaitis

11, Induced astigmatiam from bens il

Flgure 11.2% 12, Postaperative pain

Postoperative Procedure

Also see Chapler 8 lor postoperative procedone,

1. Keep patch {if placed) and shield in place ungil patient is
cxarmined on postoperative day 1.

2, Sterodd drops (2.2, Pred Forte 1%) 4 times per day, 1a-
pered over -d-6 weeks as inflammation warrants.
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Anterior Segment Vitrectomy Procedures

Indications

This chapter will reviess several antersor Segmant Yitrectomy
procedures that use anterior and posterior segment insiru-
rvenpation, including rsanagement of { 1] vitreous loss at cata-
ract surgery, (2] late complications of vitreous in the anterior
chamber. (3] inadequate pupillary space, (4] lens surgery. (5)
typhema, and (6] epithelivm in the anterior chamber,

General Principles

B ncision site: Limbus wersus pars plana.

i Chaose limbal approach if mechanical objectives or
prablems are anterior te the pars plana; this approach
has bess risk of retinal Gamage (becase of vitreous
incarcetation in the pars plana sclesatomy site, with sec-
andary witrearetinal traction and refinal tear formation .

i A pars plana approach offers better access o retrodr-
idal space [e.g., for lysis of indevitreal adhesions), use
of intraocular illumination, and access o the posie-
rior twa thirds of the vitreous cavity.

B Tissue engagement in the vitrectomy probe, ST rissue
is best incarcerated and cut with the vitrectony machine
set to low cutting rabe (e, g., 100=300 cpm ) and high
vaduym [eg, 200-300 mm Hg), as thess sertings enable
greater molding of the tissue to the cutting port (Table
121). If vacuurm is high, infusion pressure must be in-
creased to prevent globe collapse.

Table 12.1 Twsue Engagement in the Vitrectomy Probe

Tissue Engagement Sl St
Part Siee Large Simall
Cutting Rate Sl Fast
Infusian Pressune High Livey
Wacuwm High Lo

Cutting mechanism: Guilline versus rotary cutting.
Meww patary cutters offer highly efficient vitreaus removal.
Guillotine cutters may provide more effective cutting of
stiff tissue without inducing traction on the tissue,
Techmiques for cutting stiff tisswe:

n
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Figuire 12,3

- Chapping block [Figs. 12.1 and 12.2].
= Intrapcular scissors [Fig. 12,3}
2 [Diathermy,
® Management of bleeding
2 Inerepse intraceular pressure by inceeasing the infu-
slon pressune, as vitrectomy incisions are watertighe
[a hydraulically closed system).
= Diathermy.
B Witrectomy via limbal incigsions (e,g. managemeant af vit-
renus [958 a1 Cataract surgery ).
< Excise enough vitreous to prevent vitreous prolapse
inte the anterior chamber [anterior o the plane of the
iris cliaphragm
Excise vitregus along pupillary-axs: direct probe into
center of pupillary space.
= Work in anterior one third vitreows cavity: place
probe just posterior e iris diaphragm with cutting

i i clear viess at all imses, [Operaling microscops

dives nat permit focus on probe op if it is advancad

deeper than anterior =13 of vitreous cavity unless
special lenses are used. )
= Infusion: Slegwe wersus second instrument.,

m Infusion sleewe offers simultanecus Auid infusion
and vitregws removal through a single incision.
Hinweser, the incision is somewhar large (1o a0-
commodate the sleeve], and the infusion is di-
rected at the probe tip, which may impair efficient
incarceration of vitreous into the probe,

m Second instrument offers bimanual capabilities
ez, displacernent of irls peripherally to visualize
residual peripheral lens cortex) but requires a sec-
anel entry site, Lisually thas limbal site bas already
been created during the cataract surgery.

< Nlumination: fiber optic probe versus coaxial illumi-
nation of the operating microscope,

m Fiber opric probe can be used externally (probe
placernent ar limbaus with visualization by scleral
scatter] orinternally (through a separate incision).
Fiber optic prabe prabably offers better wisualiza-
tion of vitreous strands in the anterior chamber
and betrer visualization of the anterior vitregus
cavity than coaxial illuminarion of the soope,

m Coaxial illumination of the operating microscope
avoids need for second instrument in the eye but
affers mare limited view of vitreous cavioy amd wic-
reous prifapse into the anterior chambsar,

= Instrument removal: Steps to avoid vitreous prolapse
intz anterior chamber and limbal incision.
2 Lower intraocular pressure.

Figure 12,4

ISR SUrgeans infuse e Lo prevent sitreaus incar-
ceration in wounds [ Figs. 12.44,8],

- ‘Withdraw instruments ( Figs. T24CD00

< I air has been infused, replace air with balanced salt
solution,

Preoperative Procedure

See Chapter &,

Pupll management: For procedures requiring goad visu-
alization behind the iris (e.g., excision of retained peripheral
lens cortex ) dilate the puptl preaperatively (eg, Ceclogyl 1%
plus phenylephrine 2.5% every 15 minules = 3, starting |
hour before surgery] or use flexible iris retractors intraop-
cratively. In other cases [eg., anterior vitrectomy preceding
placement of a secondary intraocular lens [IOL]), dilation
may b unNnecessary,
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Instrumentation

B Lid speculum

B Vitrectomy suction/cutting instrumentation. In this chap-
ter, the Alcon Accurss vitrectormy machine [Alcon, [nc,
Fort Worth, TH. US) is usexd for illustrative purposes, The
authors recopnize that other exoellent machines are avail-
able and have no financial interest in the Accurus system.

B Sutures (10-0 nylon, 7-0, B-0 Vieryl, G-0 plaim gut)

Fine-toothed tissue forceps (eg. 2 mm straight Cas-

traviejo ar Colibr]

MNeedle holder

Lens loop

23 pauge butterdly infusion nesdle or cannula

Acetylchaling solution [egq., Miochal)

Cyclodialysis spatula or witreous sweep

Tuberculin syringe with 30 gauge cannula

Cellulose sponges

Jeweler's forceps

Vannas scissors

Wiestoott scissors

Cautery [underwater eraser or disposable)

Microsurgical knile (e, Beaver #7758 blade]

A0-gauge microvitreoretinal [MVER) blade

Gills-Vannas ar 20 gauge vitreows sclssors

20 gauge intraocular forceps

Operative Procedure
Managing Vitreows Loss ot Cataract Surgery

Ab the time of posterior capsule or 2onular rupoire, the
extent of capsular damage and the presence or absence of
vitreous loss must be assessed. Inselect cases demaonstraring
adeguate capsular support, a posterior chamber intraocu-
lar lens [PCIOL) can be fizated in the ciliary sulcus, Remaoval
of prolapsed vitreous with automated insirements permits
complete witreous excision from the anteriar chamber while
minimizing vitreoretinal tractlon, compared with vitrepus
remaval from the anterior chamber using cellulose sponges
and scissors to directly cut the vitreous strands. Following is
a description of the management of an eye with significant
aperative capsular disruption and vitreous boss,

1. Take measures w0 limin extent of boss of vitreous,

a. I a posterior rent is noted and it is unclear if vitreous
has mmeved Forwiard, gently inject viscoelastic into
capsular bag thraugh paricentesis site befors remio.
ing phace tip or allowing anterior chamber to shal-
Tona

b, Loosen the bridle sutures and inspect for any other
exterinal source of positive vitresus pressure [eg., lid
speculum],

£. Examine for any ocular saurce of pasitive witreaus
pressure {e.g., choroidal effusion or kemorrhage, ret-
robulbar hemarrhage],

2. 1T the lens nucleus remains in situ, use viscoelastic to
rag” nuelear remnants inanterior chamber, Lse 3 lens
laop to rermove i (avoud posterior vitreous pressure and
further vitrecus loss). Low-flow phaceemulsification

miay be used o remove the remaining nuclews if there

is mo vitreous and depending on the size of the nuclear

reminant and the size of the capsular tear, & Sheeqs glide
placed under “rrapped” Tragments may e uselul,

3. IFthe wound is not a self-s2aling corneal incision, close
with interrupted sutures (e.g., 100 nylon) leaving
spaces (=2 to 3 mm) to place vitrectomy instruments,

a. A securely closed anterior chamber will minimize
infusion rate necessary to maintain anterior chamber
and facilitate control of anterior chamber depth.

b, Alternatively. anterior vitrectomy may be performed
using an apen-sky technigque through the wnsutured
limbal incision without infusion.

Figure 1205

4, Keep anterior chamber formed during vitrectomy with
infusion neadie, Use 23 gaage butterfly on cannula for
infusien when using a himanual technigque, Figure 12.5
shws cannula placerment to lHmit AC entry of needle)

[ Fig. 12.5].

Figure 12.6

Alternatively, an infusion skeeve may be placed directly
awer the vitrectonyy protse, This approach has the disad-
vantage of greater wiound distortion (sbeeve adds bulk)
and the tendency of fluid currents directed at probe tip
to hinder efficient incarceration of vitreous at the out-
ting port. Many surgeans preler a séparateé irmgatiodn
port for this reason (Fig. 126),
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T

lace vitrectormy probe into anterior chamber.,

a_ Start irrigation before placement to prevent loss of
anterior chamber valume.

Figwra 12.7

b Always observe position of the infusion cannula and

.

o R

witrectomy probe to avedd trauma to the cormeal en-
darhelium (Fig. 12.7],

. Beoep instrument tip near center of pupil. (Do nat
make abrupt movernents with probe.)

. Cutting rate, vacuum, and infusion pressure settings:
Alcon provides different vitrectomy probes that have
different cutting rates and different mechanisms
of action. For example, the Acourus B00 and 2500
probees have guillotine action, and the InnaWin probe
has rotatory action, The setpings outlined below are
Just suggestions. Different surgeons prefer different
settings.

i, Accurus BOD probe: cutting rate 8000 cpm, vac-
wum 150 mim Hg, infusion pressune 25-35 mim
Hg.
ii. InnoVit probe; cutting rate 1200 cpm, vacuum
T5=125 mm Hi. infusion pressure 35 mm Hg,
i, Accures 2500 probe; cotting rate 2500 cpan,
sacuum 75- 150, infusion pressure 35 mm HE

. To avoid iris damage, turn the cutting port so that
it faces posteriory and iy to avoid high vacuum, as
it il inacverrently incarcéerate iris in vitrecionmy
prabe,

The iris should fall back pasteriarly when adequate
vitrectony is complete,

ermove any residual cortical and wnneeded capsular

material.
a. Aspirate cortex and cuc as necessary. Most cormes

b.

can be removed wath aspiration alone. The cutting
machanism shoubd be activated only with the cutting
port in clear views oo redoece the nisk al creating a tear
in the posterion capsule,

Cutting rate (if necessary | Approximarely 150-300
P

£, Vacuum: 100=180 mm Hi and adjust as neoessany,

ﬂ

d

Figure 12.8

o

May feed capsular flaps into vitrectomy probe using
itfusion needbe (Fig, 12.8),

¥ Bermmove instruments from aye,

d.

b

Use the tips of the two instruments mo sweep any ad-
herent vitreous from each other before removal,
Remove vitrectomy probe before irmigation needle.

B, Irrigate anterior chamber weith acetyleholing solution to
comsrricT pupil,

Figuire 12,3

4. Examine anterior chamber for any vitreous as evi-
denced By peaking of the pupil (Fig. 12,9

Sweep wound wich a vitreaus sweep in all areas of sus-
pected vitreows incarceration.

10.

d.

I,
L.

Enter anterior chamber ~90 degrees from suspected
Vilregas strand,

Flace tp intg angle and ratate centrally wosare popil,
Obserde pupil For any movement during sweep, indi-
catimg owerriding witreous strands in this area.

. Any pupil peaking should be remedied by this

maneuver as vitreous stzands are swept from the
woained.



11,

12.

13.

e, Sometimes llumination of the antedor chamber
with a fiber optic endoilluminator and scleral scatter
will reveal vitreous strands in the anterior chamber.

Perfari additbomal vatrectony iF anterior charmbsy 15 nat

free af all vitreous or pasitive vitreous pressure remains

present.

Consider performing peripheral iridectomy (jeweler’s

forceps and Vannas scissors or just use the vitrectomy

prabe].

Check wound with dry cellulose sponge for any further

evidence of vitreous at wound,

Figure 1210

14,

15,

15,
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When the anterior vitrecomy 15 complete, the anterior
chamber should be clear of vitreous and pupil should be
rowmd [Fig. 12,104,

If witreaus prelapses through the limbal woound (Figs.
12108 and 12.10C). a scleral flap may be used to tam-
ponade site (Figs, 12.100-12.10F).

& Elevate half-thickness of scleral (ap after prolapsed
vitreous is cut {Fig. 12,100}

b Close Aap anteriorly 1o cover fistula [Figs. 12.10E and
12.10F],

Close wound completely with imerrupted 10-0 aylon

sutures, Optional: RBemove 7=0 Vieryl sutures placed

carlier in procedure,

Complere the procedure as described in Chapter 9.
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Secondory Vitrectomy for Treatment of Late Anterior
Segment Vitreous Complications

Yitreous in the anterior segment, whether postsurgical or
POSTLFAUEMALIC, may caise complications such a8 corneal en-
dothelial decompensation invelving the visual axis, aphakic
pupillary block glaucoma (unresponsive to laser indotomy ],
a persistent filtering cicatrix (vitrepus wick syndrome], and
chronie cystoid macular edema (secondary 1o vitreous in-
carceration in the wound or iridovitreal adhesions ). The fol-
lowing wall focus on anterior vitrectomy through a limbal
approach. For select cases, a pars plana approach may be
preferable.

1. Anesthesia; General or retrobulbar plus lid block,

2. Prep and drape, Adhesive-backed plastic efficiently keeps
lashes aut of surgical febd, IF there is a concern about
parient head movement under local apesthesda, consider
taping the patient’s head 1o the strercher.

3. Place lid speculum,
4

. Prepare formix-based pemtomies ab 2 and 10 oClock, each
e AsUTEnE -4 mm [Westcarn scissors, 02 mm forceps ),
5. Secure hemastasis with cauteny.
G, Enter anterior chamber at each of the two sites [ MYER
bladse}
A, Entry can e at the hirbs ar 1 mm ELE T (0 The
limbus through the pars plan.

Figure 12.11

b. A pars plana approach probably permits mare effec-
tive access to the retroiridal space and more efficient
Iysis af indovitreal adhesions, as adhesions are often
pressnt peripharal to the pupillary margin ( Flg 1201

A pars plana approach reguires placement of an infusion
cannula inferatemporally, 3 mm posterior (o the limbus or
the wse of an infusing lghe pipe. (See Chapter 63.)

T Place a 23 gauge butterfly infusion needle through one
entry site and start irrigation to maintain the anterior
chamber, Alternatively, an infusion sleeve may be placed
O Ui WiTreciomy st ment,

For pars plana approach. place pars plana infusion cannla
ar use an infusing light pipe as described in Chapaer 63,

Figure 12.12

8, Place witrectomy probe into anterior chamber (Fig, 12.12).
9. Perform anteriar vitrectomy,
a. Curting rate and vacuum:
i. Accurus 800 probe: Cutting rate 800 cpm, vacuum
75-100 mm Hg, infusion pressure 25-35% mm Hg.
i, oL probe: Cutting rate 1000 cpm. vacwem
T5=100 mm Hg, imfusion pressure 35 mm HE,
i, Accurus 2500 probe: Curting rate 2500 cpm, vace
uum 75-100, infusion pressure 35 mim Hg,

b. If a pars plana approach is used, hold the probe 2-3
mim posterior to the iris diaphragm, activate vaooum
angl cutting, and sliwly sweep the probe behind the
irhs weith the port rotaced awiay from the ieis diaphregm
toward the pupillary space (1o avoid inadvertent irid-
eotomy L If the iris leaflets move during this maneuver,
peripheral indovitreal adhesions probably ane present.
When the anterior vitrectamy is complets, this swaep-
ing motion weill not disturb the irs. The maneuver
should be completed with the probe introduced
thirauzh both the temporal and nasal inclsians,

. If membramews tssue is o be remaved with vitrec-
tomy probe, increase vaouum (= 180-300 mm Hg) and
decrease cutting rate (= 100-300 cpm) to incarcerate
firm material into vitréclor part, Keep vitrectomy port
in view at all times when warking at these satrings to
avaid creating peripheral vitreoretinal traction.

i, Remove equiprment from eve,

L Use the tips of e tae insrruments 1o sweep any
adherent vitresus from each other,

il Bemowve vitrectomy prabe first, then rermaove irriga-
tion cannula.

= Irrigate anterior chamber with Miochol to constrict

pupil
_ Examine antersor chamber lor any vitreous as sug-
gested by peaking of pupil or scleral scartar with fiber
aptic probe,
g Sweep the anterior chamber with a vitreous sweep to
free any vitresus incarcerated in T wound,
h. Perform additional vitrectomy if necessany uneil vitre-
aus i neither in the anterior chamber nor incarcer-
ated in the wound, and the ins has fallen back poste-

riorly.

T
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i, Chuse limbal wound with interrupted 103-0 nylon su-
tures [uze 70 Vicryd for scheratomies).
Inject subconjunciival cefazoling 100myg ] and Dec-
agbron {4=8 mg ), I patient 15 allergic o penicilling con-
sicer wiing vancomychn {50 mg L

k. Remoyve ld speculum,

I, Apply opical annibistic ard sterosd ointrents.
m, Apply patch and place Fox shiekd,

j

irodeguote Pupillory Spoce

Membranous cataract, eccluded or updraven pupil, and re-
tained lens material obstrocting the pupillary space can be
treated with anterior segment vitreclomy technigoes, The
abjective is o chear the visual axis, & imbal apprgach s pre-
ferred,

1. Prepare the eye and entry sites and place the vitrectomy
and irrigation probes a8 descrbed above (Sreps 1-8,
Managing WVilreons Loss af Cataract Surgery, earler in
[his chaprer],

2. 5Set the indtial vitrectomy parameters fer membrane and
lens removal and adjust as necessary,

A, Cotting rate; Approximately T00-300 cpm,

b, Vacuarm: Approximately 130-230 mim Hg,

3, Several maneuvers may facilitare removal of the albor-
mal material.

a. The irrigating needle may be used to present tissue to

the vitrectomy probe.

b. Adense membrane may firse be sectioned to form
edaes, which can be incarcerated in the vitrectomy
port and cut {irrigation needbe, Gills or Vannas scis-
sors, 20 gange intraccular scissors, or MVR blade L

4, After the membrane andjor lens material has been ex-
cisied sbeguately, perdorm an anferior vitreciany 45 de-
seribed ahove in sreps 1-17 dhaove [see Managing ViDrenus
Lass at Cataract Surgery section eagler in this chapter’,

iens Surgery with Use of Vitrectomy Instruiments in the
Anterior Chamber

Clinical sertings bn which surgeans may prefer o exclse
lens material wsing vatrectomy instrementation include
congenital or juvenile cataract, subluxed, disrupted lens,
complicated cataract (e.g,, fraumatic cataract with lens and
vitreous admized}, and microcomea or compromised oo-
neal endothelivm. Types of congenital or juvenile cataract
that can be remaeed readily via vitrectomy instrumentation
includle anterior polarn, lamellar, or saclear calardct: posie
rior lentiglobus: persistent hyperplasiic primary wiirenus
PRV and fotal cataract (rubella, trauma, metablic, etc,],
The indications for surgery include prevention of amblyo-
pia, improvement of vision, amd prevention of glaucems o
plithisia, A Wimbal appeoach is probably safer for mos casss
tpartrculardy §F the surgeon i nop highly skalled ot examin-
ing the peripheral retinal, bacavse the pars plana is small
in st of these eves, and the instruments are lkely 19 pass
close to or through the vitreous base. Visual results depend
on timing of cataract onset and intervention, postoperative
aptical correction or acclusion, and associated pathology
ez, fpveal hypoplasia in PHPV ).

[}
'

==
b

I, Congenital, juvenile cataract,

4. Surgical technique {limbal approach].

b, Prepare the eye aml entey sites and place the virree-
oy anel irregation probes a5 described alsove (ee
Sreps 1-5, Managing Virreous Loss af Cataract Sue-
gery, earlier in this chapgery

. Set the initial vitrectomy parameters for membrane

and lens remaval and adjust as necessary,

L Cuttimg rate: Approdmately 100-300 cpm. In pa-
tients of this age, much of the lens material can be
removed with aspiration alone. Activation af the
cuttimg mechamism should b done only with the
cutting part in clear view (o reduce the risk ol cre-
aling an wnglanaeeel tear im the posterior capsule,

i, Vacuum: Appeoximarely 150-300 mim Hg.

Femove cormex and mecleus. To Gcilitate semoval of

lens material, the irrigating needle may be used 19

present lend material to the vilreciamy poee,

e, Excise central anterior and posteriar capsule, If the
parient i3 able o sl ar a sl lamp cooperativaly, the
surgeon can defer the capsulatormy and anterior vis-
rectoany {see belomw) and plan to perform Nd:YAG cap-
sulotomy alter surgery al an appropriaie m,

I, Limired anterior vitrecromy {no witregus mo wound! ],

g, Mo perlipheral irfdectomy

h. Consider placernent of (0L, depending on patient’s
apge.

i. Complications:

i. Early: infection, comeal decompensation, intraoc-
ular hemorrhage.

ii. Late: amblyopia, glaucoma, secondary membrane,
macular edema, retinal detachment.

Persistent hyperplastic primary vitreous,

d. Surgical technique: Limsbal appoach, a8 pars plana
may be guite small for nog exist), and the refina may
he drawn anterigrly over the ciliary processes,

b. Follow steps 1a-1e.

. Incise retrelenticolar membrane and anterior vitre-
s,

d. Apply diatheroy o peraistent lvalold vessels,

e Fallaw steps 10-1g.

. At the time af instrument remaval, Same surgeons
prefer ro dnfuse air into the anterior chamber to
reduce the chance of vitreous incarceration in the
wounds

Traumatic cataract surgery

a. Approach

i Limbal: [F posterior capsule mtact and lens mage-
rial is sl

il. Pars plana: If posterior capsule nuprured or lens
mnaterial is hard {eg., older panient).

b Indecations

1. Lens exLracrion as a prirmary procedure: lens it
apadgue; lens fiters are Aocculent,

il. Lens extraction as & secondary praceduse: small
rupture inanterior ar posterior capsule is present;
exam is inconclusive.

. Surgical objectives

i. Chose woond.
0. Chedr wisoidl axis,

]
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e

iit. Prewent adherent leukoma, symechiae and second-
ary glavncorma, uidiawn pupll, membranaus cata-
ract, vitrenretinal traction, macular edema.

d, Surgical technigue: Limbal approach.

L. Anesthesta: General. {Retrobulbar anesthesia not
advisable with open globe but can be done if cir-
cumstances mancdate. )

ii. Prep and drape. Adhesive-backed plastic efficiently
keeps lashes out of surgical field, Care mpst e ex-
ercised = as not to apply pressure 10 open glabe,

iii, Place lid speculum, Self-retaining speculum (e.g.
Maumenae-Park) may transmit less pressure to
apen globe.

iv. Close cormeal wound weith 10-0 fylon suture, Chage
scleral wound with 8-0 black silk posterior (o the
limbus. Posterier to the muscle insertion, consader
using G-0 black silk suture,

v, Entes anterior chamber at 2 and 10 o'clock (20
gauge MVE bladel

vi. Flace a 23 gauge butterfly infusion nesdle through
ane entry site and start irrigation to maintain
formed anterior chamber,

Wil lntroduce witrectamy probe inta anterior chamber.

vili. Clear posterior comeal surface [remove adherent
vitreous, blood, necrotic tisswe],

ix. Mecrotic tissue can be manipulated off cornea and
into vitrectormy probe with infusion needle,

x, Witrectamy serings:

A, Accurus BO0 prabe: cutting rate 800 cpm, vac-
uum T5-100 mrm Hg, infusion pressure 25-35
mm Hg.

B. Innavit probe: cutting rate 1000 cpm, vacuum
F5-100 mm Hg, infusion pressure 35 mm He

C. Accurus 2500 probe: cutting ratg 2500 ¢pm,
wacuum 75 100, inlusion pressure 35 mm HE-

sl Excize lens material.

A, First remosee witreosus from anterser chamber
and, if posterior capsule 15 ruptunsd, antenor
vitrepus cavity with vitrectomy probe.

B. Somerinees lens material can be remaoved with
the vitrectomy probe, [T nucleus is hard, use
phacoemulsilication,

. Aspirate peripheral comes centrally.

Ik Leave postenor capsule i intact, IF capsule
ruptured, excise vitresus with limited anterior
vitrectomy. In some cases, anterior capsular
rupture i small enough b pesmin anferor cip-
sular support of a subcus-fisated POIOL even if
the postenor capsule is ruptured.

®ii. Infuse air bubble {optional ).

ili. Place 10L if appropriate,

i, Perladm penpheral iridecoormy with vitrectomy
prabe {wacuum 50-150 mm He cutting 800-2 500
cpm}.

4. Membranous cataract: Surgical technigue,
a, Limbal approach: see Steps 3.d.i-vi,
b, Lyse posteriar synechiae {with MVE Blade or with in-
traocular vertical and horizontal scissors),
. Lyse corneal attachments using Sinskey ook, retinal
pick, MWR blade, af intragcular forceps and scissors,

Feguire 1213

d. Incase membrane with an MYR blade or intraccular
scissors. [t may be necessary to divide the Abrous ts-
sue into wedge-shaped pieces to [acilitate incarceras
tion into the vitrectomy probe for proper cutting with
the guilline mechanism (Fig. 12131

e, Extract incised risswe with vitrectomy probe [using
relatively slow cutting rate |e.g., 300 cpm| and rela-
tively high vacuum |eg., 300 mm Hg|L

f. Perform anterior vitrectonmy, remeving anterter -1/4-
113 of vitrepus gel,

Postoperative Procedure

1. Keep patch and shield placed until patient is examined
on postoperative day 1.

2. Steraid drops (e, prednisolons acetate 17) 05 degree of
inflammation warrants.

3. Topical antibiotics (e.g. moxifloxacin 0.5% [Abcon, Ine],
gatilloacin 0.3 | Allergan, Inc., Irvine, CA, LIS]] 4 times
per day.

4, seopolamine D255 or atroping 1% drops twice per day.

5. Control intraocular pressure with a topical f-adrenergic
antagonist (e, timolol ), c-adrenergic agomist (e -
monidine tartrate 0.2%), and carbonic anhydrase inhibg-
tors (8., dorselamede | a8 nEcessany,

A, Mischarge parient when stable.

Complications

. Translent increase in intraocular pressure,

. Hyphemi.

. Persistent inflammation with synechia formation and
filbratic clhanges in the antaior segment.

. Wiireas stranes rermaining incarcerated in wound.

Cystoid macular edema,

. Retinal tear or detachment.

. Endaphthatmiris,

» Clsroiclal hermorhage,

. Witresus hemorrhage,

1. Epithelial dovwengrowwth.

bl P
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Traumatic Cataract Surgery with Capsular

Tension Ring

Indications

B Fonular weakness, zonular dialysis, or zonule loss fol-
lowing trauma

= Lens subluxation

Supparl | capaular bag drnng phaceermulsalication

8 [revention of capsular bag aspiration durimg irrigation,
aspiration of cormex

B Support of capsular bag after phacoemulsification

Imipraovernent of intraocular lens (ML} centration

8 Reduced risk of capsular fibrosis and posterior capsule
siriae,

Preoperative Procedure

L. Perform a candlul slit lamp examination of the cornea,
anterar Cluamber, ivs, ane lens,

2. Measure the intraocular pressuge,

3, Dhsarve closely for phacadanesis, zanular dehiscenss,
and vitreows in the anterior chamber.

a. Quantitate the numbes of clock hours of zonular de-
hiscence.

b. Document the exact areas of zonular compromise
[ bl plul i gicling which direction the capsular ten-
sion rimg |CTR is placed),

4, Perform dilated ophthamosoepy 1o rule oul an introc-
lar foreign body (avedd scleral depression if ruptured
ghobe suspected )

3, Bescan ultrasanography. computed omography {CT),
magneric resanance imaging (MEL{H no meallic foraign
bady suspected ), or ultrazaund Bomicaoscopy {LIBM
may e indicated to rule out an occult forelzn body,

G, Perform A-scan and keratometry measurements of both
eyes. [ Fellow eye measurements may be necessary in
caves ol sewvere cormedl trauma.] See Chapter 8.

Timing of Procedure

At the Time of Initial Cormeascleral and Iris Repair
I swrgical wisualization is adeguate, consider remaoval of a
traumatic cataract, preferably with FOL implantation,

Delayed Procedure

Severely raumatized eyes [eg, with significant fibrinous
reactions and corneal or iris injuries) may be delaved for
cataract extraction until the eye is less inflamed after rup-
tured globe repair.,

Elective Procedure

Dislocated or subluxated lenses with intact angeror cap-
sules may be removed electively, unless intraocular pressure
is elevated.

Preoperative Procedure

see fhe section an Conjunctival Lacerations In Chapters 28
for complete preaperative suppartive measures.

Pupil Ditation

I, Tropicamide 1%, phenylephrine 2.5%, and cyclopeniolats
1% every 15 minutes [for 3 rotal doses) beginning 1 hour
before surgery.

2, Qptianal: Topical nonstengidal anti-inflammatoryg agent
[, Murkdprofen 03% [Ocufen, Allergan. Inc. Irvine, CA,
LIS]1 every 30 minuies beginning 2 hours before surgery
o mimimize intraoperative miasis.
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Preaperative Antibiotic Drops

Antibiaric drops (e.z., maxifloacin 0.5% |Vigamaox, Alcon,
Inc.. Fort Warth, T, US|, gatifloxacin 0.3% [Zymar. Allergan,
Inc. )] are adrministered before surgery,

Instrumentation

® CTRs

- Morcher; distributed by FCI Ophthalmics Inc.

- Three sizes available: 14 {123 mm @ for axial lengths
= 24 mim [all compress 2-3 mm): 144 (145 mm; for
axial lengths = 28 mm; 14e (13 mm]: tor axaal lengths
2d4-1E mim

® Morcher CTRs
= Type 14, ME-1400
For normal eyes

o Expanded 12.3 mm
Compressibility 10 mm
Builbus length < 24 mim

= Type 144 ME-1410
For highly myopic eyes
Expancled 14.5 mm
Compressibilicy 12 mm
- Bulbus Length = 28 mm
B Type l4c, ME-1420
For normal or myopic eycs
Expanded 13 mm
Comprassibilicg 11 mm
Bulbus length 24-28 mim
® Smaoth forceps
[Recommended] Capsular ring injector (Geuder)
Irid retractors [dispasabde nylon or tLanium)
¢W-hook {eg., Osher Y-hook )

< M pauge cannula

o 002 ram straight Castroviejo forceps

¢ Cellulose spanges

< Barraguer or Lickerman Ld speculum

= Kalt needle halder
Placoemulsiication instrumentation

¢ Microavitrectomy sUConculling insirurmentation

= 10-0 nylon sutures
Keratome (g, 3 mm]

i Hemasats

2 Wetheld cautery
Microsurgical knife [e.pg, Superblade. 15 degree)

U Wsoeelastic substance (eg., Healon, Amvisc, Viscoat)
< Cystotome

2 Capsulorhexis forceps (e.g. Utrata)

1 Cyclodialysis spatula
Lens loop
I Kuglen hiook
< Ineraocular lens forceps
2 Sinskey hook
- Acetylchaoline solution (e.g., Miochal]
I VANNAS 50155075

o Cornpascleral scissors [right and left)
McPherson tying forceps
Alr caminula

Anterior capsule stain [eg., 1CG ar methylene Blue)
Pasterior or anterior chamber intraocular lens {PCIOL
oF ACICL)

Operative Procedure

Preferred technigue of traumatic cataract remaval in cases

where there is moderate zonular dialysis.

I Anesthesiac Peri- or retrobulbar blocks: topical anesthe-

sia may also be used in select cases,

2. Prep and drape.

4. Povidone iodide 5% on a cotton-tipped applicator to
genthy clean eyelashes and lid margin.

b Place one or two drops of povidone icdide in the
conjunctival fornix,

1, Genthy insert lid speculum,
4, Repair corned and scleral laceranions using intéerrupled

Figure 12.1

3

i

10-0 {oornea) and B-0 {sclera) nylon sutures | see sec-
tion on Conjunctnal Lacerations in Chaprer 251

3!

Create a paracentesls through clear comea using a M-
croSharp blade; place 2 to 3 clock hours from site of
future inciseon (Fig. 131 )

. Inject a highly retentive viscoelastic (e, Visooat ] into

anterior chamber and ower any areas of zonular weak-
ness or vitreows prolapse,

. REasit any viable ins fissue | See secion on Conjunci-

val Lacerations in Chapter 23

. Reinflate anterior chamber with viscoelastic placing

pEnenous amount over areas of zonular dialysis.

Llse keratom 1o create a limbal, clear comeal, or scleral

tunnel incesion [may require localized pentomy]

A, Place the incision sy from areas o comea damage,

b Place the incision away from area of greatess zonular
imstahility,

¢, Make a biplanar, self-sealing incision {see Chapter 81
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10, Correct for poor pupillary dilation and/or poar anterior 13, Hydro dissect gently with balanced =alt solution [BS5)
capsule visibility {see Chapter 8. or viscoelastic (irmigating cannula ).

Optional; Place the CTR inside the bag at this stage of

the procedure; however, the bulk of the nuclear mate-
T Ty rial makes this maneuver difficult and often raps epi-
; nuclear and cortical material in the bag, which inhibits
removal,

Note: If the nuclews is soft and the capsulorrhesis is lange
enowgh, prolagsing the nueleus inte the anteriar chamber will
markedly reduce ranular stress during phacoemuliification,

Figure 12.2

1. Perform anteror capsuloromy [Fig 13.2)

4, Use cystotome o initiate the capsulorhexis inan
area rermote from the zonular dialysis (thereby using
the stronger remaining zonules for countertraction).

b Use cystotome needle or forceps (eg., Ltrata ) o
complete the curvilimear rhexis,

¢, Capsulatomy should be large enough (eg 6o 7
mim ) g0 allow easy meclens manipulation.

d. If necessary, stabilize the capsular bag with a blunt Figure 1.3
instrument ar iris retractor to complere the rhexis.

12 If necessary, insert 1 o 4 iris retractors [disposable my-

lan ar titanium] to stabilize the capsular bag. 14. Mucleus emulsification (so-called slow-motion phaco-
a, Create limbal stab incisions in one te four quadrants emulsificarion) [Fig. 13.4) _
[Microsharp blade), A, LEe low aspiration and vacuum serings.
' b. Seta low bottle height to avoid hydrating the vitre-
LHTER

. Use chopping technigues with equal opposing forces
to diminish 2onular stress,

d, Inpect viscoelastic berween nuclear halves or quad-
rants and the peripheral capsular bag to <07 frag-
ments put of the bag o emulsify them,

e Avold vigorous cracking and bens manipalation,

Figure 13.3

b Insert retractor through wound and engage anterior
capsule border (Fig. 13.3].
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Figure 13,6

15, Insertion of the CTR [Figs. 13.5-13.6).
& Place wiscoelastic under the surface of the anterior
capsule rim to create space for the ring.
b. Use viscoelastic to dissect away resicual cortex fram
the capsule periphery, making entrapment by the
CTR less likely,
¢. Use smooth forceps to grasp ane end of the CTR [ Fig.

13.61
d. Insert the CTR through the main limbal incision and
imta the capsular bag,

Mote: Enter the bagin the srea of greatest 2onular weakness,
wihiich paits stress on the strang sanules 180 degrees away.

e Dial the CTR into the capsular hag with counterrac-
tican Troim a second instrument [ e.g., Y-hook) (Figs
13.5 and 13.6).

f. Watch for the anterior capsulorrhexis to ovalize, in-
dicating the CTR is a0 the capsular bag,

Mote: Alternatively, use the capsular ring injector (Geuder).

Maote: Inserting the CTR can traumatize the zonules Further,

16, Cortex remaoval
a. Fill the capsular bag with viscoelastic.
b. Use 24 gauge cannula to manvally remove cortical
material
e Pull cortex along the weall of the capsular bag insteacd
of directly away [reduces zonular stress ),
d. swoid automated irrigation/aspiration if possible.

17, Ifvitrepus presents due to posterior capsule rupture ar
zonular dehiscenoe:

. Cellubose sponge remoaal ol vitreous a1 wournd siee,

b, Fill anterior chamber with viscoelastic,

e, Use auitemated witrector bna “dey” technbque 1o re-
mave all vitrepus material and any remaining lens
material from the anterior chamber,

d. Use pars plana approach to retrieve lens fragments
that have dropped posterior to the capsular bag [see
Claprer GEj.

18, Intrapcular lens placement

a. Capsular bag placement—preferred technique if cap-

sule support is adequate.
i. Fill the bag with viscoelastic.

ii. Using an injector, insert foldable acrylic lens
directly into the bag, (eg. AcrySol SAGD and
Monarch Il delivery system, Alcom, Inc.) {see
Chapter 8}

b, Ciltary sufcus plrcement—make sure hapiics are
placed i areas of good capsule and 2onule support.

. Anterfor chamber lens placement—risk of leng-term
inflammation and corneal compromise (especially if
significant cormeal injury from initial trauma),

d, Trvmsscleral surured posterior chamber lens—risks af
retinal imjury and displacement.

19, Carefully remowve ary iris hooks that were placed.

a. Initially push forward to disengage capsule edge,

b, Pull ook gently through stals incisions,

20 Asparate viscoelastic from anterior chamber and capso-
lar bag.

21 Instill Meschel into the anterior chamber o constricy
the puptl,

a. If the pupil peaks in one area, sweep away vitreaus
with cyclodialysis spatula.

b, Use automated vitrectamy hand piece t herther re-

mcwee all vitress from anteror chamber,
22, Hydrage the corneal wounds with balanced salt solution.

23 Check wounds far integrity and place interrupted 10-0
mylon sutures if necessany.

24, Perform subconjunctival injections of antibdotic (e.g.
gentamicin 20-4i mg} and stereld (g, Decadron 4-8
mg .

25, Remave lid speculum.

26, Apply topical antibiotic and steroid cintment,

27, Pateh eve anel place fox shield,

Postoperative Procedure

1. Keep patch and shield in place until the patient is exam-
ined on pastoperative day 1.

2. Topical antibiotic drops [eg. moxifloxacin 0.5% |Viga-
max, Alcon, Inc, |, gatifloxacin 0.3% [Zymar, Allergan, ne.])
4 times per day For one week,

3. Steroid drops (e.g., predniselone acetate 15] 4 o & times
per day, tapered over -2 to 4 weeks, as inflammation
subsides.

. Intraocular pressure-lowering mecdications il necessary.

- Patient may gradually increase activity level,

LA O
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Follow-up Schedule

I, Postaperative day |1
&, Postoperative day 3 or 4
1. One, 2, and 4 weeks postoperatively and then as needed,

Complications

1. Lens or lens fragment dislecation into vitreous cavity.

2. CTR chislocatiom ind the vilrésus cavity

1. Extension ol zonular diaiysis or weakiness,

4. Enrrapment of leading CTR eyelet wathin capsular fornix
COmEIng capsule mipure

. Endoghthalminis,
. Increased intrastular pressune,

Hypetony or wound leak,
Witreowes or weeal incarceration in wound.

. Retinal detachment,

. Surgical damage o cormea or bris.

. Persistent iritis.

. Cystoid macular edema.

. Uveinis-glavcoma-hyphema syndrome {after ACIOL

placement].

. PCHOL displacement.
. Ratation of PCIOL or suture breakage [fransscheral fix-

ated POIOLL
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Nd:YAG Laser Posterior Capsulotomy

Indications

Pasteriar capsular apactfication, fibrosis, or wrinkling of pos-
terior capsule causing a decrease in viswal acuity after cata-
ract extracrion,

Preoperative Procedure

Examine patient to determine degree of visual loss cawsed by

posterior capsule,
For eatamgsle:

1, Judge clariny of fundus view with direct ophthalmoscope.

2. Measure acuiny with potential acuity meter or brightness
acuity test if needed.

1. Optional: Perform flusrescein angiogra ply oo rule our
cystid macular edema.

&4, 17 pupil is small, dilate with tropicamicde 1%, Before dita-
ing @ye, examine posterior capsule carefully, identifying
and diagramming landmarks for reference when center-
ing the capsulobomy.

5. Measure baseline intraocular pressore, [ glhiucema pua-
piends, ey pretreat with a topical p-blocker {e.g., Timop-
e 0.5%) or o agonist [lopidine 1% or bimonidine tartrate
015%) to blunt any postlaser spike in intrancalar pressume
[1OP).

Instrumentation

B MYAG Liser
= Contact lens (eq., Abrabam-YAas lens)

Operative Procedure

1. Apply topical anesthetic (e.g., proparacaine L

2. Place contact lens o stabilize eye, magnify viess, amd de-
crease otal energy needead,

3, Laser paramelers:
a, Power: Start waith -1 m).
b Adjust laser to give minimum posver that will achiewve

cffective cutting

4, Focus Helipm-Meon laser aiming beam directly on pos-
terior capaule. If an intraccular lens (10L) is closely ap-
posed o the capsule, focus Helivm-Meen laser slightly
posteriory ta avoid pitting the lens),

5. Perform capsulotary,

Figure 14.1

a. Begin treatment superiorly and proceed inferiorhy,
“unzipping” capsule (Fig 1400 )
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Figure 14.2

b, If pecessary, perform cruclate incisions at 3 and 9
oclock to increase the capsulatomy diameter [Fig
14.2)

c. Ifan 10L is closely apposed to the capsule, start the
treatment where there is adequate clearance, avioid-
ing applications directly along the visual axis.

d, Final size of capsulotomy should approximate that of
undilated ppil,

Postoperative Procedure

1. Monsteroidal (e.g., nepafenac 001% [Nevanac, Alcon, Inc.
Farth Worth, TX, Us], ketoralac tromethamine | Acular,
Allergan, Inc,, Ireing, CA, US]] or corticosteroid {eg., pred-
niselone acetare 1E) 4 vimes per day for 1 week o el
inflammation.

2. Dprional: For prophylaxis against intrascular pressune
elevation, use topical g-Blocker (e.g., Timoptic (L5% bwice
daily for 1 week) or o agonist [lopidine 1% or brimaoni-
dine tartrate 0.15% vwice daily for | week )

1. Treat amy acule increass in intragcular pressure [10F)
wiith p-bilgckers, carbonic anhydrase inhibators, and
by perasmotic agents as needed. (Transtent elevations in
1OP are found in 50 to 75% of patients; peak pressures are
found -1 to 3 hours after surgery L

Fllowe-up Schedule

1. Measure I0P 1 hour postlaser.
2. Measure 10F in 3 to 4 hours in;
A, Patsents with greater than 5 mm cise in 10F at 1 hour
check.
b, Glaucoma patients,
4, Optianal; check 1OP in 24 hoars,
4, Follows up in 1 week postlaser,

Complications

1. Tramsient elevation in 0P

A Marking of 10Ls,

T, Oeular inflammacian.

. Caorneal endaothelial cell loss or damage.

. Hyphema in patients with rubeosis (e, diabetics, vein
occlusion L

. Betinal breaks and detachment.

. Cwstoid macular edema.

. Forward movement of vitreows into anterior chamber.

[N
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Penetrating Keratoplasty

Indications

5 Heplacement of optically inadequate cornea for visual re-
hakilitation (e.g., scarning, edema, dystraphy, degenera-
el )|

B Tectonic support in cases of severe corneal melting, thin-
ning and impending or frank perforation

B Remowal of infected cornea in certdin cases al recalci-
trant micrabeal keratitis

B Select rragmatic corneal injuries

B Select cases of disfiguring corneal apacity for cosmesis

Presperative Pracedure

See Chaprer 3,

Pupil Menagement

1. Phakic eye

Filocarpine 1% every 15 minutes beginning 1 howr before
surgery for a total af three drops o produce miosis, which
pratects lens during surgery. Alernatively, Infranperative
acerylcholine [Miochol ) may be used
2, Aphakic cye

a, If anterior vitrectomy is anticipated. it may be Facili-

Laded By precperanive pupil dilatation {&g. tropica-
mide 1% cyclopentalate 1% and phenylephrine 2,5%
every 15 minutes beginning 1 hour before surgery,

b. If a vitrectomy is not planned, preoperative dilation or

constriction is unnecessany.

Instrumentatiomn

Honan balloon

Mannitol 20% solution

Speculum  Lieberman or Barraguer]

Fine tisswe forceps {eg., 0.2 mm straight Castroviejo,
Q12 Colibri, Fierse)

= Bishop=-Harmoan forceps

& Teflon cutting block

8 Cellulose sponges

# Disposable rrephine {eg., Karena, Storz, Weck)

& Yacuum trephine [eg. Hessburg-Barmon]

B Sppures [ T=0Wiergl, =0 500k, 100 nylon)

8 Kalt ar other strang nesdie halder

8 Fine nonlocking needbe holder

®  RKadial keratotomy [RK) marker

5 Marking pen (e,g, methylene blue, gentian violet)

B Cautery

® Mlicrosurgical knife {eg., Superblade, 15 degree, Beaver
#7900

® isgoelastic substance {o.g., Healon, Amvisc, Viscoat)

® Corneal scissors (right and lefth

® Patan cormneal spanila

B Vannas soissors

B WESIoODT SCissars

® Intraocular lens (POL) scissors

» MoPherson tying forceps

B Cyeladialyiis spatula

B Flieringa scleral fing

5 Hemostars

& |eweler's forceps

® Microvitrectomy suctionfoutting instrumentation

® Aretylcholine solution (e.g., Miochal]

B9
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Operative Procedure

Fhakic Penetrating Kergtoplosty

L Anesthesia: Betrobulbar or penbulbar ingection plus lid
bock, May use general anesthesta iF preferred, and fos
VYOUNZer o unceaperative patients, hearing or mentally
imipaired patients, those with language obstacles, or pa-
tients with ruptured globes,

A Drecarmpress oge o av0ic] posilive vELrsmies pressune,

A, Maamited 20% solwtion, 2500ml il ravendes | Sl o
drip ower 1 hour ) given 1 hour préopesatively.

b, Patient toowaid befare entering operating room.

¢. Secure Honan balloon in position for -15 minutes
{except in cases with globe perforation].

3. Frep and drape.

a. Use povidone-iodide 5% on a cotton-tipped applica-
tor to gently clean eyelashes and lid marging,

B, Place ang or two drogs of pediclane-amdicle in the
conjunctival fornix.

Mote: There are many different trephines and commeal punches.,
The system used |s based on surgeosn preferenoe,

Flgjuire 151

4. Trephine donor button from corneascleral rim {Fig.
15.1].

Mphe: Secure a steribe work area with comlortable sui e ac-
cews and adequate lighting, aveay from the surgical instrements
amnd patient {e.g., work table with stool)

A, Holdd sornesscleral fm wath taotbied forceps (eg.,
Bishap-Harmon],

b. Remove residual fluid from epithelial side of do-
noT t0 dvoid sliding during trephination (ocllulose
APONRES ),

¢, Mace donor tissue apithellal side dmsn (endaothelial
sedle up ) and center on Teflon cuiting block.

d. Trephing appropriately sized button (dispasable tre-
phine on universal handle).

Mote: An &.0 mm donor button placed into a 7.5 mem recipient
e i 2 stamdard size differential.

i. Keep trephine perpendicular to cornea.

ii. Punch button in one fluid moetion through entire
donar thickness to avedid beveling the edge (lis-
ten for "crunch” sound}

i, May use goillatine-style trephine to better con-
rrol replunation,

e, Before removing trephine, ensure that the out i
throwgh full-thickness cormea by gently raising the
remaining scleral iim from the cufting béock with
tanothed lorceps, leaving the donor button behind.

f. Remode trephine,

#. Place a tew dmps ol storage medium on the en-
dothelial side of the buttan and caver 1he Block to
prevent drying of the donor,

h Keep corneal dencr on weark table in secure lacation
and inform all operating room stafl.

i. Send corneoscleral rim and storage media for cul-
Lure,

5. Return attention ro the palient's eye,
6, Insert lid speculurm, attempting o minimize pressure
amainst ghobe from bid speculum.

a. Optienal; Place 4-0 silk bridle sutares,

Fiqure 15,2

7. Becure Fleringa rimg (Fig. 15.2).

A Choose ring size o leave -2-5 mim bebween the ring
and limbus.

b. Secure globe with toothed forceps.

€, Secwre fing wsing four o eight equally spaced inter-
rupiisd 70 Wieryt sulures,

d. Mace sutures throwgh conjunctiva and episclera,

e Tie all sutures o equal tension to avoad distortion of
globwe,

Mate: A Flieringa ring is not necessary in phakic keratoplasty,
unless there iva possibility of lens remdeeal at the time of sue

gery.



15 Penetrating HEI-EII:-EH!I-'E_I.FIZF a

8, Optional: Mark cardinal positiens and center of trephi-
mation on the recipient with a radial keratotomy marker
and dye (gentian vioker or mechylene blue)

A, St the comeal indentations sith metldene-blue
or gentian-vielet marking pen or

b Use cautery ar limtbus to mare permanently mark the
cardinal positions.

8, Dry host cormeal surface using Weck cell sponges,

1 Meform recipient rephination,

MNoates: Trephine sysbem is based an surgean preference, Systerms
include Hessburg-Rarron, Storz, Hanna, and Krumeich,

&, Storz or Weck handheld treghine:
i Preser at -6 mm depth, depending on meas-
urement of cormeal thicknsss,
il. Stabilize globe by wsing 0012 farceps w grasp
limbal episclera without disterting the aye.

il Center rephene an corpea, press down genthy 1o
mark the commea, then remaove trephine tooverify
cenirl placement.

iv. Once centration is verified, place rrephine on
cormeal markings, and rotace back and forth
{in circular fashion) betwaeen thumb and finger
{middle Anger or pointer] to perform trephina-
bz,

I Keep trephinge perpendicular Lo aye,

1. Apply egqual, gentle, pressore to afl areas ol
the trephinaton wound to ensure even
CUEEINE.

Mote: Graft may need to be decentered or oversized based on
pathology present,

Fiigure 13.3

b. Hesshurg-Baron section trephine [Fg 15,31
i. fero rephing blade under micrascape.

ii. Center trephine on cornea, press gently to mark
carnea, then remaove trephine to verify central
placerment

1l Back up reaphine thoee quarter-urms counier:
clochweise.

i, Place firmiby on eye {center under micrascope
using crossars o align)

v, Apply sucthon, {May remeve irregular epithelivm
whill cellylbie Sponge il sapetion cannal ba nl-
tained or trephine slips.]

vi, Turn three quarter-tums clockwise back to zero
point and then additional turns depending on
host corneal thickness,

Each guarér-Turm = (L0625 mm,

Wi, Tur ¢lockwiss t-ighr CUATTEr=TLIrmS and enter
anteriar chamber in cantrellad manner with a
mibcrnsurgloal knife,

MNote: Some surgeans advance trephine until anterior chamber
is entered (auems gu'-h nnll:d]

vili. Opce anterior chamber is entered, do not ad-
vance trephime.
ix. Release suction and remowe trephing,
i1, Ifbleeding is noted from corneal neowasculatization,
apply a cellulose sponge soaked in 255 neasy nephirine,
[Mlay atrempt to cauterize vessels before rrephination to
prevent excessive hleeding. )
12. Inspect trephination groove for 360 degrees using L2
straight forceps.
3. If anterior chamber has not been entered with trephine,
enter slowhy with a mecrosurgical knife (e, 15 degrea
blade, Superblade, Beaver #75M],
Irrigate viscoelastic into anteror chamber,
15, Raise edge of coomeal Inetton usbng 0,12 mm Colibei for-

,_
eSS

LS.

by

I 'I.T_.._-.:_ T

Figure 15.4

16, Excise corneal button with corneal scissoes [right and
left ) parallel toins plane: keep tips of scissors up to
awpid cutting ins {Fig. 15.4).
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A Scigsar bladdes should cur pecpenclicular to The oo
nea i creare a verncal Incision, avobding formation
af & wide, beveled intermal lip.

b. Fine tissue forceps should be used to tangentially
“pull” the host cornea avay from the cut edge, alloy-
ing the Scissors o fall 1o e groove crealed by the
trephine.

Niote! Some surgeons prefer to bevel the posterion waund
slighithy to form a two-step incislon,

17, Remove excess posterion bevel amd any resiclual tags of
Descemar membrang or stroma with Yannas or corneal
SCi5L0TE,

18. Send host corneal Button for laboratery testing

19, Pedform peripheral iridectomy in eyes prone to inflam-
Al or aqeeaus misdirection (Vannas scissors, 12
1'|:'||:'-:'-e1'|:-::. ar il antersar chamber lens placement is antici
pated.

20, Ierigate viscoelastic aver lens and inte anterier chamber
angle to keep chamber formed and to protect lens and
donor cdothelium.

21, Use Paton corneal spatuba an epithelial surlace 1o trans-
fer donor button from the block o the recipient sire
[Irrigate viscoelastic gwer donor butten endathelium
hefare placing it on pecipient site

hote: Keep fallow unwsed hand wnder cornea during transfer.

23, Lse Calibr barceps to anchor donor seith esght inter-
rupted 10-0 mylon sutures [may vse only four cardinal
subures in 24-hite running suture technigue .

Figur 15.5

A, Sutures should be ~0,75-1 mvm long on each side
of the gralt-hogt facteon and witle a depth of 90%
thickness (Fig. 15.5).

b For the first suture [ 12 o'clock), the assistant may
stabilize the donor with 0,12 mm forceps at 6 o'clock

o fagilitate suture placement
. Place and te aennd sulire af 6 o'clack, LED degress

opposite the Arst.

Flgure 15,5

Ensure correct placeenent by grasping the & o°¢clock po-

sitian with (L2 mm forceps and noting the corneal fold

radiating from the first suture 1o the & oclock position.

This should bisect the donor (Fig. 15.6].

d. Flace and tie 3 and 9 o'clock sutures.

. For the remaiming four sutures, split the distance be-
Pweeen each surre .

Figuee 15.7

. Ensure all sutwres are radial and of simdlar length
{Fig. 15.7].

7 Check to see that each suture is secure and of equal
tension,

he Replace any loose, tight. or nonradial sutures,
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Flgure 15.8

I Swtwre tying techoigues (Fig. 15.8).

1. Surgeon's koot with 3-1-1 throws,

i, Swrgeon's knot with 2-1-1 theows [need to cinch
first throsw bo maintain tension while completing
knot],

i &lip kot with 1-1-1 throws (technically mare
difficult and may untie more easiky if not prop-
erly performed .
23, Add balanced salt solution (B55) (using an air canwla) or
wisihelastic as needed 1o relorm the antéeror chamlber.
24, Trim koot ends using rmicrosargical Blade or Wannas
SCESSOTS.
25, Coat knot ends with viscoelastic, then ircigare ( facili-
rates burying}.

Figure 15.9

26. Bury knods an recipient side with tying forceps (Fig.
15.9).
ik, Knor should be placed just Below surlace of cormea,
b, Cut ends of knot should be directad away from the
surface to facilitate subsequent sutire remmioval.
. Maintaining intraocular pressure (e.g., instlling BSS
inta anterior chamber) will facilitate suture burial,

27, Comiplete sutuning: three technigues.
a. Techmique 1: 16 intermupted sumres.
i. Add eight mora 10-0 mylon interrupted sutures
far a total of 16
May be adeantageous for vasculanzed or inflamed re-
chplent ar ether recigents for wham wound healing
miay vary in different parts of the graft-host juncrion,
i, Tl and bury sufures,
b, Technigue 3; eight interrupred and 16-bite running
SuTUres.
i. Lss double-armed 10-0 nylon suture,
i, Place twao radial throws between each pair of
interrupted sutures.
Each thraw should be one quarter th distange (rom e
neighbong inferrupted sulure o make the remning
sulune biles evenly spaced,
. When finished, tighten the seture,

Flguire 15,00

L Pull up on individual loops with tying for-
ceps starting at 6 o'clock and finishing at
12 o'clock and repeat for other side of suture
[Fig. 15.100
IL Cut off one needle.
L Secure sufure with one dowble-tooped
throw,
I Belarm antesior Chamber wath BSS,
W, Retighten the running sutere
v Toe 2-1-1 knot at recipient side of wound for
aasy burial.
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Figure 15.11

. Trim knod

vi. Bury knot: Again retighten one half the suture
as in [1}. This will give enowgh slack to bury the
kot on the recipient side (Fig. 1591,

vil. Redistribute the suture to equalize tension over
the entire grafi-host junction

wlil. Check for astigmatism by using hand-held
keratometer or circular end of safety pin. Adjust
suiture using tying forceps to achiewe cormeal
sphericity.

c. Technigue 3: 24-bite running suture [cornea should
be initially marked with 12 bladed RE marker].
i Use doubde-armed 10-0 mydon suture,
il Place radial throwes at and begween [he guicle
marks for total of 24 bdres
iti. When finished, tighten the suture and adjust as
described above,
iv. Tie 2=1-1 koot ot recipient side of wound for
asy hurial.
¥ Trim knot.
wi. Bury knot.

vii. Redistribute the suture to equalize tension over
the entine grafi-host junction,

viil, Check for astigmatism by wsing hand-held
keratometer or ciroular end of safery pin, Adjusy
sufure using rving forceps o achieve cormeaal
sphericity.

28, Reform the anterior chamber with BSS, irrigating out
residual viscoelastic from opposite side of grall,

29, Ensure that no (rls is incarcerated (n the wound [if so,
repasit iris with viscoelastic, B5S, ar cyclodialysis spat-
ulal

. Check wound Tor watertightness (cellulose sponge or
flworesceln srip].

1. Adrminister subconjunceival Enjecrions of dexametha-
sone (2 me/05 ml} and cefazolin (100 mg'0.5 milL

32, Remve lid speculum carefulby,

13, Apply topical antibiotic and steroid cintment,

14, Parch and place Fox shield,

Aphokic Penetroting Kerotoplosty

Mote: Penetrating kevatoplasty in an aphakic eye is essentially
the procedure as described for the phakic eve. Additsonal
maneinvers, howeser, facilitate surgery and improve the prog-
masls of corneal transplantation in the aphake. Frequently,
anterior lens exchange with remaowal of an ofder style anterior
chamber intrancular lens (ACHIL ) s included in the procedure,

1. Prepare the patlent and danar tissue a5 i steps 106,
abawve.
2 Optional: Place Flieringa ring to prevent scleral collapse
[see Fig 15,20
d. Chovse ng size to leave =-2-% mm bebween the ring
anel limbais,
b, Secure globs with teathed forcaps,
c, Secure ning wsing four to eight equally spaced inter-
rupted 7-0 Vicryl surures.
d. Flace sutures through conjunctiva and episclera,
. Tie all sutures to equal tensien to aveid distortion of
ahobe,
1. Remowe recipient button as in steps 10 to 18 abawe,
4. Remowal of anterior chamber 100
a. Indecations for removal
i. Old seyle closed loop or rigid ACIOL
ii. Lens malposition
ili. Incarcerated lens haptics

Figure 15.12

b. Cur optic-haptic junction with lens scissors [Fig.
1512
. Remoave opiic with MePherson forceps
i Procesd carefully
it. Cur any adherent virreous
d. Spin remaining haptics in clockwise or counterclock-
wise Fashion from angle
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1. Haptics are (reguently incarcerated in a Aibrous
coconn in the angle,
ii. [Funable to remave atrawmatically, out the hap-
tic short and leawe the adherent portion in sitw
5. Determine necessity of anterior vitrectomy.

4. Ewes with intact posterior capsule do not need wit-
rectomy.

& Eyves with an absent of disrupted postenior capsule,
but weith vitrepus behind ins plane do not always
reguire witrectomy. [ Perform vitrectomy only if it
appears that fermed vitreows will enter the anterior
chamber postoperatively.)

€. [Fwitreoas is in the anterior chamber, an anterior vit-
rectomy should always be perfonmed,

Figure 15.13

. Perlorm open sky angeror witrectomy D indicated | [Fig.
1513},
. Use microvifrectomy suction/ouliing insirument. (In-
fusion Is not necessary inopen sky procedure,
b Witrectomy instrument parameters.
i Cutting rate: -400 cps.
ii. Suctipn: start at 75100 mm Hg and increase as
MECEsSATy.
iti. I membranes (g, pupillary membranes| need
tiy B remwee] with witrectonmy probse, increase
suction (=150 mm Hg} and decrease cutting rate
[-108) cps ) { see Chapter 12,
€. Perform subtotal anterior vitreckomy.
i, Eeep vilrectomy probs near cenler of pupil weith
parl w,
1. Do not make abrupt movements seith insoro-
e
iil. Remaowe all vitreous from anterior chamber.

iv. Atconclusion of vitrectomy, anterion surfsce of
vitreous should be concave to prevent vilreomes
from entering anterigr chamber or adhering to
posterior iris surface postoperatively.

¥ Use cellulose sponges ta check for any resideal vitreous
in the anterior chamber.

8. Irnigate anterior chamber with Miochol to constrict po-
pil

8, Perform peripheral indectamy (042 forceps, Vannas
SCISSE].

10 Irmigate viscoelastic into anterior chamber and angle to
keep chamber formed and protect denar endothelivm

1. Optional: Mace anterior chamber [OL
A, A llexible, one=piece, all-pelymeaethyl methacrylate

LOL is preferned.

b Ensure pupll is round wirthowt iris captugre.

12, Place and secure donor tissue as in steps 21-300 above,

i3, Remowve Flieringa fng.

Postoperative Procedure

Mote: The sucoess of penetrating keratoplasty depends on thar-
cuwph and energetic postoperative cang, The medications used
and fallaw-up required will vary depending on the patient’s un-
derlying problems and the speed and efficacy of recovery, The
lollaaring are siggestions for a routine, encomplicated cae,

1. Topical antibiotic drops (eg., moxifloxacin 0.5% [Viga-
mox. Alvon Laboratories, Inc., Fort Worth, TX, US], gati-
flaacin 055 [ Zemar, Allergan, Dne, Trdine, T4, LIS])

4 pirmes per day for the Arst 223 weeks,

2, Sterald draps (62 prednisalons acecate 195) from 4 rimas
per day up to every hour, depending en degree of inflam-
matian.

Rote: Tapical immunomadulators such as eyelosparne may be
beneficial in eyes that are pressure-sensitive to sterolds or have
ahigh chance of graft rejection (e.g., repeat grafis, grafits of
patients with immunologic diseases],

1. Cyelaplegia as necessary lor intlammation.

Mote: Do nok wse a tongeacting cycloplegic ina keratooonic epe,
25 i may rernain tonically dilaved.

4. Contrel intrapcular pressure as necessany with @ blockers
and carbonic anhydrase inhibitors. {Elevated inrraocular
pressure is a leading cause of early graft failure.) Avoid
epinephrine, prostaglandin analogues, and pilocarpine if
possible singe these may inorease imflammation, which
' leael v cystoid macular @dema,

5. Discharge patient when stable [patient may be dis
charged home en the same day as the procedure il there
are no medical or anesthesia-related contraindications

G For pratection, patient shoubd wear Fox shield or glasses
during day and Fox shield ar night fer 6 weeks,



Sutwre Removal

1, Bemove lonse, wascularized, or infiltrated sufures as they
prresent,

2, Way selectively remowe interrupted sutures for astigma-
tism contrel in =3 months. {Do this jediciously. as over-
zealous suture removal may compromise wound, cause
irmegular astigmatism, or produce an overcorrection].

1. May remowe sutures when wouwnd is healed. Evidencs of
hiealing includes new vessels at the wound margin and a
gray, ibrotic appearance of the wownd,

Wote: Ade quate wound bealing may talee more than 1 pear,
Moreover, different areas of the wourd miay beal a1 different
rates. Therelose, becawse quisscent sutees will ot cause a
probler, leave tham in place unless necessary (o remowe,

i, Treat eve wilh stemid and antilviatic draps altér remos
ing sature {eg. 4 times datly For 1 weeek: if patient s off
sternids, may wse sterpid/antibiotic combination and ta-
per aver 1 o 2 weeks).

5 Techmigue of suture remaval.

a. Intermupted sutures,
i. Mace one drop of topical anesthetic (¢, propa-
racaime (L35 in eye,
it, Cul suture over reciphent with knife (eg., 7111
Bard-Parker Made or tip of 25 G needle),
it Tease suture end up through epithelium.
. Remiowe with jeweler's forceps.

Mote: Attempt to remove knat through the host side, if possible
{less damage to graft endotheltum and less chance of rojec-
tion}. funable to remove entire suture, suture remnant may
b leftin place, at lang as no park protrodges past the epithelial
surface,

b, Running sutun:.
i Cul sutuire at eveny ather loop,
il Bermtve @ach sapmeant sith jeaweler's I'-:'m"E']h.
grasping central segment of the suture,

When possible, may begin contact lens fitting in unoom-
plicared cases 1 month after swture removal.

Complications

Vol leak

Hyparamy

Shallow anreriar chamber
Peripheral anteriar synechiae
Choroidal detachment
Glaucoma

Epitlselial ingroweh

swture loosening or breakage
Infecremm

10, Persistent epithelial defect
11. Persistent inflammartion

12, Severe astigmatism

13, Prameary gralt Eailure

L4, Grafh nejection

1B G b g e B
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Combined Penetrating Keratoplasty|
Extracapsular Cataract Extraction/Posterior
Chamber Intraocular Lens

Indications

Fatient requiring penetrating keratoplasty for visual
rehabilitation al an eye which also has a visually signih-
CANL cataracy

Fatient with symptomatic cormeal endothelial dystrophy
(e, Fuchs} who reguires cataract surgery

Preoperative Procedure

See Chaplers 3 and 9

Calculate intrascular lens (MOL) power using Samders-

Eetzlaff-Kralf [SEK 17} formula:

Poweer of 1OL = A — L50ALY - DS K], wherse:

A-constang (AD 15 determined Ty the manufacturer for a
specific lens. & typical value for a posterior chamber lens
is 115.4.

Axial length (AL) of eype in millimeters.

Keratometry measurement (K] conndd be civectly derer-

mined prepperatively,

- The surgeon may use past postoperative keratometry
results phtained with a specific technique as an ap-
proximate K reading.

The curvature of the normal fellow cornea may be
measured and wsed in the SEK formula. When using
a 0.5 mm oversized graft, howeser, subiract 1 10 2
clioprers from the SEE resuall as the grafl is rypically
steeper than the oniginal cormea,

Dilate Pugpil

1

2.

Cyclopentolate 1%, phenylephrine 2.5%, and tropicamide
% overy 15 minutes beginning 1 hour before surgery.,

Optional: Topical nonsteroidal anti-inflammatory agent

[, Nurbiprolen 0U35 |I:||.'|.|I'H|. Allergan. Ind., Irvine, CA,

US1} eviery 30 eoimutes beginneng 2 hours before surgery
Lok i e i:|'|||'.'|l:'||:rl:"'l.1[|'|.'-E IS,

3. Oytiomal; Precperative antibionc drops (e.g. moxiflaxacin
0.5% [Vigarmoe, Adcon Laboratories, inc., Fort Worth, TX,
Us], patiflaxacin 0.3% [Zymar, Allergan, Inc.]) every 15
minutes for a total of 3 drops may be vsed as prophylases,

Instrumentation

# Honan balloon

g Mannitol 20% solution

8 {12 mm straight Castroviejo foroeps

= 012 mm Colibri forceps

& Bishop-Harmon forceps

#  Teflon cutting block

= Marking pen (g, methylens blue, gentian violeg)

= Cellulose sponges

B Speculivm (eg., Lieberman or Barragquer)

8 Kalt gr other strong needle holder

® Fine nonlocking needie halder

# Flieringa ring

g Sutures [ F=00ieryl, d=0 51k, 10=0 n‘ylnn]

a8 Hemostais

8 Radial keratotomy marker

8 Disposable rrephine (e, Storz, Weck]

8 Vacwum trephine (eg . Hessburg-Barron)

8 Cautery

® Microsurgical knife {eg., Superblade, 15 degree, Beaver
#7507

M Wiscoelastic sulstance (eg., Healon, Amviac, Viscoat)

8 Comeal seissors [righe and leit)

B CyEromnims

1 Cyclodialysis spatela

5 Lens loop

" Kuglen hook

= OL lereeps

& Muscle hook

97
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Sinskey hook

Acetybcholine solution {eg., Miochol)
leweler's forcops

Faton comeal spatula

Vannas Ccissors

BcPherson tying forceps

Operative Procedure

1. Anesthesia; Retrobulbar or perfbulbar injection plus lid
black. May use general anesthesia for younger or un-
cooperative patients, hearing ar mentally impaired pa
tente, those with lamguage absracles, or paents with
risplured globes,

2. Decompress eye to avaid positive vitreous pressure.

3. Mannitol 204 solution, 250 ml intravenows [slow
drip over 1 howr} 1 hour preaperatively

b. Patient to void before entering operating moom,

. Secure Honan balloon in pasition lor =13 muinuies
lexcept in cases with globe pedoration )

1. Prepamd drape
a Use povidone-iodide 5% on a catton-tipped applica-

tor [0 gently clean eyelashies and lid margins.
b. Place 1 or 2 drops of povidone-icdide in the conjunc-
tiwal Fornix.

MWote: There are many types of trephines and cameal panches,
The systern used is based on surgean preference.

Figure 16,1

4. Trephine donor butten from cornesscleral rim (Fig, 16,17

Mote: Secure a steribe work area with comlartable surgeon ac-
cews and adequate lighting, aveay from the sungical instruments
Al patient (eug., wark table with stool),

a. Hald comeoseleral rim with toohed lorceps |eg.
Bishop-Harmon L

b. Remoave residual fluld from epithelial side of donor
to awaid sliding during the trephination [oellulese
SpUTEEs L

¢ Place donor tissiie eqarhelial side dowa (endarhahal
cide up}, an Teflon cutting block,

d, Trephine appropriately sized barron {dispasable tre-
phine on universal kandleL

Mate; An B.0 mm button placed inte a 2.5 mm o recipient bed isa
standard size ditberential,

1. Keep trephine perpendicubar to corneaa,

. Munch batean in one mestion theough the entieg
diamor thickmess o avaid beveling the edge [ lis-
ten for “crunch® sound),

i, Mlay wse guillatine-style trephine to better con-
trol trephination

. Before removing trephine, ensure that the cut is
through full-thickness cornea by gently raising the
rectaineng scleral cim fram the cutting Biock with
taothed forceps, leaving the donor buwtton behind.

f. Rermpuve trephine.

£ Mace a few drops of storage medium over the en-
dathelial side of the button and cower the block to
presenl drving of the dano,

h, ¥eep donor issse on work table in secure location
and imfirm all operating room staff.

i, Send cornecscleral nim and storage media for oul-
fure.

5, Return attention to the patient’s eye.
6. Insert lid speculum atraumatically. Minimize pressune
agaenst plobe,

A, Dptional: Place d4-00500% Briglhe sutares,

Figure 15.2

7. Affix Flieringa rig to prevent scleral collapse (Fig. 1621
a. Choose ring size to leave =2-3 mm berween the ring
and limbus.
b Secure glohe with wothed forceps
£, A ring to globe wsing four o eight equally-apaeed
enterrupbed 7-0 Vicryl sutwres (spatubated needle L
. Mace sutures through conjunctiva and episclera.
[May peclorm conjunctival peritamy Lo facilitage
proper deprh of sutures through episcleral,
e Tie all sietvres to aqual tension o avakd distartion of
glabe.
8. Optional: Mark cardinab positions and center of trephi-
nation on the recipient with a radial keratotomy marker.
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a. Stain the cormeal indentations with methylene-hlus
ar gentian=violet marking ped of
b, May use light cautery at limbus w mark the cardinal
pEsitions,
9, Dy host corneal surface using cellulose sponges,
10, Parform recipient trephinarion,
a. Storz or Weck handheld trephine:
i. Freser ap -0.6-mm depth, depending on meas-
urement of cornedl thickness,

ii. Stabalizee globe By vsing 0,12 Forcess 1 grasp
limisal episclern withaut distorting the eye,

i, Center trephine on cormed, press down gently o
matk the cormed, then remave trephine e venfy
ceniral placement,

i, Oves centrarkon {5 verified, place mraphine on
carmeal marking and retate back and forth {in cir-
cular fashion) between thumb and finger {middle
fimgeT or pointer) to perform trephination.,

L Eeep trephine perpendicular o ey,
1. Apply egual gentle pressere o all areas of the
rraphikation waund [0 ensure ewen Cuting.

Mete: Lraft may nead to be decentered oroversized based on

pathotagy.

Figure 16,3

b. Hessburg-Barrem sucticn trephine [(Fig, 1630

i. Zem trephine blade under micrascape,

fi. Center trephing on cormed, press gently to mark
cornea, then remove trephine o verify central
placement,

in. Rack up trephine theee guarter-tums counter-
clockwise.

v, Place firmly on eve (center under microscope,
using crosshars to align),

W Apply suction [ may remawe ireegular epithelivm
with cellulose sponge if suction canmot be ob-
tained or trephine slips)

wi. Turm three quarter-tums clockwise back 1o zerg
perint and then additeonal tums depending on host
corneal thickness. Each quarter-twrn = 0.0625 mm.

il Turn cleckwise eight guarter-turns and enter
antertor chamber in contralled manmer with a
micrgsurgacal knife,

Mote: Some sufgenns advance trephine entil antsrior charmibser
is entered [aqueous gush noted).

wiil. Once anterior chamber is entered, do nat ad-
vane trephing,
iz, Release suction and remaove frephine,

1, If bleeding i5 noged from carneal neovasoulatizaion,
apply a cellulose sponge soaked in 2.5% neasynephnne.
[May attempd to canienze vessels before frephination to
prewent excessive hleeding. |

12, Inspect trephination groove for 360 degrees using 0,12
straight farceps.

13, If anterior chamber has not been entered with trephine,
enter slowty with a microsurgical knife (e, 15 degres
biade, Superblacde, Beaver #7306

14, Irrigate wiscoelasiic into antenor chamber.

15. Raise edge of corneal button using 012 Colibri forceps.

Figure 16.4

16, Excise corneal button with corneal scissers [right and
left) parallel to s plane; keep tips of Scissors wp o
avnicl Culling iris or mcking Jnerar |.'.1.|!|'i.|.|.|F'-fF|5. 164},
&, Scissar blades should cut perpendicular to the cor-

mea o ceeate a vertical inclsbon, asoiding formation
ol a wide, beveded internal lip.

b, Fime tissue forceps should ke used o rangencially
“pull” the kost cornea away from the cut edge, allow-
ing the scissors to fall into the proove created by the
trephine.

Mote: Some surgeans prefie o bevel the pasterion wound
slighthy to Form a twa-step inclsion.

17, Remove excess posterior bevel and any residual tags of
Dezcemel membrane or sirama with vannas or comeal
SCHSEOTS.

i8. Send host comeal button for labaratory testing.



100 1l Cornea

b Use cyclodialysis spatula and kens loop to gently ro-
tate and lift nuclews out of eve (Fig. 16,68 ).

. May apply gentle pressure at limbus to facilitate nu-
cleus delivery {eg., muscle hook .

Figure 16,5

19, Perlorm an anterior capsulatamy (Fig. 16.5],
A Moy e 3 mierosurgical knilfe ar cyEtatoms (o per
form punctures in the capsule in beer can fashion.
b Bday use Vannas scissers [o cut anterior capsule.

20, Remowe anterior capsular flap [McPherson forceps). ) . . .
21, Remove lens nucleus [Figs. 16.6A and 16.68). 22, Remove residual corrical marerial with an automated or

a. Gently rock nucleus horizontally to break nuclear- manual irrigation/aspiration device (Fig. 167 {may use

cortical adhesions [cychadialysis spatula or irrigating Hu_gl-:'n h':_":'k to r-:*_tra_-rl: iris m_""““uati“ cortex.
cannula) | Fle. 16.6R). 23, lrrigate viscoelastic into fornices of capsular bag.

24, Implant posterior chamber [OL

Figure 16.7 .

A A, Grasp superion partion of opiic with 0L foeceps,
b, Mace inferior haptic inta capsular bag or ciliary sul
cus, depemnding on status of posterior capsube,
£. Place superior hapric (Fig 16.8)
B

Figuwre 16.6 Figure 6.5
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i Graspwith angled MePherscn forceps. [ Ensure correct placement by grasping the G o'clock
il, Pronate hand ro flex knee of superior haptic into position with 0. 12 mm forceps and noting the
position corneal fold radiating from the first sutoee to the G
d. Center intrancular bens {Sinskey hoak]. a'clock position. This shoubd bisect the donor] (Fig.
25 Irrigate Minchal inta anterior chamber to constrict pupil. 16.10).
26, Oprional: Perform penpheral iridectomy (jeweler's for- d. Place amd tie 3 and 9 o'clock sutwres,
ceps, Vannas scissorst e, For the remaining four sutures, spht the chstanee ba-
2T Irrigate viscoelastic over lens and into anterior chamber beeeen cach sutere pai,
angle to keep chamber formed and protect donor én-
dathelivm,

B, Use Paton corneal spatula on epithelial side to transfer
domor button fram block to the recipient site (irrigate
wisoelastic aver donor hurtan endothelium before plac-
ing ir om recipient sine],

Note: Keep fallow unwsed hand wnder cormea daring transfer.

20, Using Colibd forceps, anchar donor with eight inter-
rupted 10-0 nylon sutures.

Figrire 16,11

[ Emsure that abl sutures are radial and are of similar
lemgth (Fig. 16111,

2. Check e see thar each surure is secure and of equal
[ETIER0N,

h. Replace any loose, tight, or nonradial sutures,

Figura 16.9

a. Swiures should be ~0.75-1 mm in length on bath
sides of the graft-host junction and with a depth of
00z [Fig. 16.9).

b For the fArst suture (12 o'clock L the assistant may
stabilize the doner wirh 002 mm forceps at & orclock
1 Facalivare surure place met.

¢ Place and tie second suire af 6 o'cleck, 180 degreas
opposite the frst,

i, Suture tying technigues: (Fig. 1612}
i. Surgeon's knot with 3-1-1 throwes [may e mare
difficult to bury at completion of case],

i, Surgenn's koot with 2-1-1 throws (must cinch
flist throiw to meaintadn tension while completing
knot],

i, Slip knot with 1=1-1 throws [techoically moare
difficult and may untee more readily i for prop
ey performed ],

0, Trim knots using microsuraical blade or Vannas scissors.
31, Coat Bnot ends with viscoelastic, then irrigate | facili-
rares burying).

Figure 16,12

Figure 1610
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¥

Figure 16.13

32, Bury knots an recipient side with tying forceps (Fig.
16137,
. Knat should be placed just below serface of cornea,
b, Cutends of knot should be directed away from the
surface o facilitate subsequent subure remoyal.
Maimtaining intraocular pressore (o8, nstilling bal-
anced salr solution |BSS] ivie anterior chamber ] will
facilitage suture burial.
33, Complete suturing: two techniguees:
a. Inrerrupted suture technigue
i Add eight meore 10-0 mylon interrupted sutures
for a total of 16 may be advantagesus for vas-
cularized recipient or ather recipients in which
wianng haaling may vary in different paces of the
oraft-host junctian).
fi. Trim amd bury sutures.
b. Running suture techmigue,
i 1Me davilila-armad 10-0F el i sutiare,

M. Mace vwo radial throses berwesn each pair of
interrupted sutures. {each throw should be ane-
quarter the distance from the neighboring inter-
rupted sutuee to make the running suture hites
evenly spaced )

L

Figure 16.14

tii, ¥When Anished, tighten the suture,
I Pull up on individwal [oops with tying [or-
orps starting at G o'cleck and finishing at 12
arclock and repeat o otler side al suture
(Fiz 1614}
II. Remowve one needle.
. Secure suture with one double-logped
larcria
I, Batorm anterior chamber waith BSs,
W, ]{F[Ighltﬁn rhe runrmg subare a8 im0, abowe,
e Tie 2-1-1 knot at recipient side of wound for
easy burial,
W Trim knot,

Figure 1615

v, Bury knod; Again retighren one Ball of the suture
as in [}, abaowe. This will give encugh slack m
bury the knot on the recipient side (Fig. 16.15)
wii, Redistribute the suture to sgualize tension over
the enties grafi-1soet junction
34, Reformi the anterior chamber with BS5, irtgating out
resicheal visooelastic if necessany
2%, Ensure thal noa iris is incarcerated in the wound [if 5o,
reposit s with viscpelasiic, balanced salt solugion, oo
cyclodialysis spatula}.
36, Check wound for watertightness [cellulose sponge or
Hhorescen i
37 Remawe Flieringa ring,
8. Adminester subconjunctival injections of dexametha-
sone (2 mel0.5 ml) and cefazolin (100 meg/0L5 mil.
15 Remowe lid speculum atraomaticallby,
Al Apply topical antibiotic and stesold obmmen,
41, Farch eye and place Fox shield.

Postoperative Procedure

Mote: The success of penetrating keratoplasty depends on thoee-
aigh and energetic postoperative case. The medications used
sl thie F-ulh.m-up reqquired will vary depending on the patient's
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undertying problems and the speed and efficacy of recowvery, sutwre Remowal
Tive Tedbovwing are suggestions for a reutine, uncomplicated
See Chapter 15,
e,
1. Topical anthiotecs {e.g., moxifloxacin 0.5 [Vigamox. Al-
con Laboratories, Inc.), gatiflaxacin 0.3% [Zymar, allergan, Complications

Inc. | A times per day for the first 2 10 3 weeks,

2. Steroid drops (e.g., prednisolone acetate 15] from 4 fimes 1. Posteriar capsube ruprure
per day up ta every hour, depending on degree of inflam- 2 Vitreous loss
mation. 3. Hyphema

3, Tepical immunomoedulators such as oyclosporine may 4. Wound leak
e Demeficial n eyes that are pressure-sensitive o ster- 5. Hypotony
ol of have g high chanee of gralt rejection (&g, repeat & Shallow anterior chamber
gralts, grafts of patienes with immunologic diseases ), 7. Peripheral anterior synechiae

4, Cycloplegia as wecessary For inflanvmaticn. 3. Glaucoma

o, Infrancular pressune control &8 necessary wilh p-blockers 9 Inlection
arsd carbonie anfipdrase mbibators, (Elevated ivtrasoular 10, Persistent epithelial defect
pressuce 15 a leading couse of early gralt failuee, ) Avoid L Severe astigmatism
cpinephring, prostaglandin analopues, and pikxcac pine if 12, Primary graft failure
pessible, as thise may increase inflammation, 13 Gralt rejection

& Diecharge patient when stable. (Patient may be dis- 14, Persistent inflammation
charged home on the same day as the procedure if thers 15. Choroidal detachment
are niy medical or anesthesia-related contraindications. ) 16. Cystoid macular edema

T For protection, patbent shoald seear Fox shaeld or glasses 17. Posterior capsule opacification
during day and Fax shield ar nigh for G weeks [see Chap- 18, Suture loosening/breakage

rer G
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Pterygium Excision

Indications

= Reduced vision secondary to:
Prerygiam advandsing roward or alvesdy impinging
upan visual axis
Induced asrigmarism

B Cosmesis

m Significant discomfort that 15 ned relieved by medical

therapy
#® Limited ocular motility secondary to muscle restrction

Mote: the free canjunctival graft or amniotic membrane tech-
nigue is preferred for treating sdvanced and recurrent phery-
giurm. This techmigse has bean shown to decrease the rate and
severity of pterygium recurrence. The primary disadvantage of
the graft technigiee is prolonged cperative time,

Preoperative Procedure

Treat amy significant inflammation with topical steroids, as
it is best to operate on the least inflamed tissue possible.
Dpceomal; Prophylacnie anuiiggics | see Chaprer 3]

instrumentation

Lid speculum (e.g. Lisberman or Barraguer}
Bishop-Harmon forceps

Tisswe forceps [ep. 002 mm and 0.3 mm Castroviejo)
Anatomic loveeps

Disposalle cautery

Surnres [G=00 20k, 10=0 milon, 10=0Vicr}

FEadEm

104

= Bparifier (eg, Gricshaber #681,00 or Beaver #57)
o Cellulose sponges
= Cation-tipped applicaters
o Westcort scissors
= [Hamon burr
B Castrovaso calipers
Mepedle holder
Clamgp

Operative Procedure

Eare Solera Plerygium Excision

Mate: Primary bare sclera plerygium excisian has ahigh recur-
reme rale.

1. Anesthesia:

A, Topical anesthetic (e.g., proparacaineL

k. Peribulbar or regrobulbar plos lid bleck in uncoop-
erative patlent or when suegieal tome 5 anncipared
o be long.

Preg and drape.

A, Llse povidane-andide 3% on g osttan-tipped applica-
ror e gently clean eyelashes and ld margins,

b Place ane or two drops of povidone-isdide in the
conjunctival fomis.

E, Insert liel speculum.

4, Perform forced duction Testing 1o fule aue iy restric-
tion af recmus muscles seccndary 1 insalverment with
the prerymium (0.3 forceps],

5. Optional: Place a double-armed 6-0 sHk episclesal lim-
bal stay suture ar the G or 12 o'clock meridian, or both,

B Pogition eye with stay sutures and clamp.

B
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Figure 17.3

Alternatively, grasp the head of the ptensgium using
& 0.3 or 012 forceps and Lift while using a Beaver #57

7. Demarcate the body of the pterygium with cautery (Fig. blacie 0 perfarm a Jamellar dissection {Fig. 12.3).

1711, 4. If necessary, perform lamellar dissection of the head of
a, Place spots on nermal conjunctiva along the area to the prerygium from the cornea using a scarifier (Beaver
b e cted, #57 blade ). Stay inone plane,

B Notes: IF sdministering subconjenctival lidocaine under
the body of the pterygiem, do so after placing demarca-

tian spots.

e
o
e

T

Flgure 172
Figure 17.4
8. Use the tip of a dry cellulose sponge to bluntly under-
mine the head of the pterygium (the part on the comea 10. Excise the episcleral portion of the pterygium (Fig.
a5 opposed o the tail, which is on the sclera ) while ap- 174)
pl}rjng COUNCET TTACTIOn [Ili'ring p[mi_um] witth 1issise A, Lse Westontl scissors 1o cul along 'PFE"I-'H:I'I.lﬂjI' Pl-ﬂ'k‘ﬂ
forceps (Fig. 17.2). cautery marks (“connect-the-dors™).

h. Undermine prerygium with scissors,
Note: Remiove as much as the pterygivm as possible from car- . Remove all prerygium and underlying tissue {includ-
neal surface using cellulase spanges, Sponges will need to be ing Tenon capsule) down to bare sclera,
changed constantly,
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d. If necessary, identify honzontal rectus muscle and
isalate with a muscle hook to awoid inadwertent
damage while removing overlying pteryzium and ac-
companying fissue (Chapger 370

11, Remove the pterygium at the limbus using sharp ancd

Blunt dissection with SC5s0rs,

12, Send excised tissue for patholagic evalwation.
13, Obtain adeguate hemastasis with disposable cautery.

L]

RS

Figure 17.5

14, Smoath limbus to achieve normal contour (Fig, 13.5),
. May use diamoned e to polish lmbus {preferable ],
[i03

b, Scrape with back edge of scarifier blade.

15, Apply topical combination antibiotic and steroid oint-
mient [z, tobramycin 0.3% and desamethasone 0,1%
[Tobradex, Alcon Labosatories, Inc,, Fort Warth, TX, US])

16, Place light pressure parch and Fax shield.

Plerygium Excision with Free Autogenows Conjunclival
Transplonbation

Mote: The wse of a free comjunctival graft in conjunction with
plerygiurm excision has been shown to reduce the recurmence
rater significantly.

1. Anesthesia: Paribuilbar of retrobuilbar plies ed block,

2. Prepand drape.

3. Insert lid speculum.

4. Perform forced duction testing to rule out any restric-
tign ol rectus muscles secondary o imolvement with
the prerygiun {03 forceps

5. Place a double-armed 6-0 silk episcleral limbal stay su-
ture at the 6 or 12 o'clock meridian, or both.

G, Position eye with stay sutures and clamp.

7. Remove preryiom as described above; see section
“Hare Sclera Prerygium Excision” (steps 7-14) earlier in
this chapier.

B, Measure horzontal amd vertical dimensions of bare
sclera with calipers.

0, Choose donor site (usually superotemporal bulbar
conjunctival] and mtate eye into position with stay
sutur s] and clamp,

Figure 17.6

10, Demarcate donor site with light cautery or marking pen

[Fig. 17.5).

11. Dissect a thin conjunctival flap along cautery marks us-
ing anatomic forceps amd blunt YWestcott scissors (Fig.
177}

a, Bemove all Tenon capsule and ather subconjuncrival
tissue from donar.

Optional: Inject 2% lidecaine subconjunctivally at the
dhamenr site Lo create a plane between Tenon and con-
Junetiva,

b. Handle mssuwe very gently [am assistant may be help-
ful in “tenting up® conjunctiva with two smooth
Forceps as Temon is fresd by gently snipping with
Westontt scissors ), Do ned burtonhole conjunciiv,

. Maintain arientation of tissee, keeping limbal donor
conjunctiva aligned so that it will be placed at limbal
bkl sife,

Mote: Limbal site on graft will mot have any cautery burms
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d, Donar site does not require suturing,

Figure 17,8

13, Sacure ransplant o scleral bed with interrupted 10-0
mlon amd 10=-0 Vicryl sumures (Fig. 17.8)
a. Surure two limbal comers, two posterior corners,
and middle of posterior flap edge wsing 10-0 nylon.

Optioeal; place central limbal sutures,

b, Subure the remaining graft using 10=0 Vicryl or 10-0
mylon. closing and gapes,

14, Rotate knots to the conjuncrival host side. If ivis difficult
to ratate the knaots, cut the sutures slightly long so they
lie Aat (this may help relieve patient discomfore L

15, Apply topical combination antibiotic and steroid oint-
mient {eg., tobramyrin 0.3% and dexamethasone 0.1%
| Tabradex, Alcon Laboratories, Inc. .

16, Apply light pressure patch and Fox shield,

Adjunctive Theropy with Mibomycin C

Antimetabalites such as mitomycin C [MMC) prevent the
proliferation of fibroblasts, thereby reducing the incidence
and severity of prerygium recurrence, Due (o the possibilicy
of significant complications—incheding scleral meling, glau-
coma, and delayed epithelial healing—associated with wsing
toplcal MMC and bare sclera technigue, many surgenns use
a single intraoperative MMC application in conjunction with
a free conjuncrival graft. Use of MMC should be limited to
cases that involve recurrent prerygium, prervgium that have
significant fibrous and vascular patterns, and to patients
whao have had prerygivm recurrence in their fellow eye afier
conjunctival autagraft procedures,

Intrasperative Mitowweon C Application

1, Remove prervgium as described above; see section “Bare
Sclera Prerygium Exclsion” (steps 1-14) earlier in this
chapter,

2 Measure bare sclera area with calipers

3, Cut cellulase spange inta slightly smaller size than bare
scleral area. Undersize sponge area by 1 mm vertically
and 1 mm harizentally to minimize MMC application to
the viable canjuncrival edges of the host tissue.

4. Soak sponge in MMC 0.02% solution.

5. Face MMC-soaked sponge onto the bare selera for 2
minufes,

G, Remove sponge and irrgate engire area (including for-
nices | well with balanced salt solution.

Lise of Amniotic Membrane with or without Fibrin Glue
{e.q., Tissea! Glue)

Mate: Current farmulations of Abdin glue reguane at least 30
rmimtes of preparation time; plan accordingly. Future formala-
thons may not require such preparation time,

1. Remove prerygium as described above; see section
*Bare Sclera Prerygiunm Excision”™ (steps 1-14) earlier in
this chapter,

. Mexsure bare sclera area with calipers.

. Apply MMC if indicated as noted abowve.

. AFMME is used, apply vigorous irngation.

. Dry bare sclera and surrounding conjunctiva. Obtain full
hemastasis of the bed.

e e b

A Epithelium

G, Cur amniaoc membrane with a blunt Westcott, keeping
the basement membrane side down. Oversize the amni-
otic membrane graft by ae least 1 mm on all sides {Figs.
1794 and 17.98).
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7. Using fibrin glus

a. Apply fibrin glue over bare sclera and surrounding
COmjunctiva.

b. Direcily place amniotic membrane over bare sclera
and allow overtap onte surrounding conjunctiva.

£, Ask nuirse fo gieme 1 oaanule an Ehe cleck, Be s
there are no gaps bepwean the ammiotic membrane
and surrounding conpuncriva.

. Allow 2-4 minutes for the glue o fx.

g, Carefully check fornix and |id speculum for strands
off attached Abrin glue, Remove thie strands gently in
a wany That does not alfect the amniotic membrane,

LIS ing sumiares;

A, Secure transplant (o sckeral sed with intarrupred
100 Wicogl or 10-0 myben sutures.

b Suture two limbal comers, two postenion corners,
and middle of posterior flap edge wsing 10-0 nylon,

Oyrtboaal: Central Hmbal sutuses,

. & running or imterrupted technigue may be used: in-
terrupted sutures usually take more time.
9. Carefully Lift the lid speculum to prepare for remaving
the lid drape undemeath. Again cxamine lid speculum
L ensure na attachments if using hbon glue.

M Carefuily remseve Tl deapes and then Lid spaculum as
spaculum i ifeed o avaid touching the cornea,

1. Place a drop of antibiotic {e.g., moxifloeacin .5% [Viga-
mixg, Alcon Laboratories, Inc.|, gatiflowacin 0.3% | 2ymar,
Allergan, Inc. Imvine, CAL LS| in fornix,

12, Carefully close egalics and apply an ancibioke -sieroad
aintment over the ayelids,

13. Patch eye

14, MPostoperative day 1: Be careful as the patch is removed
that there is no attachment of the gralt to the patch.

15, Mote: If there are any gaps between the amniotic mem-
brane and surrounding conjunctival surface intraopera-
trvely or prstoperativicly, or if the fibin glue is unable o
propey ghue the graft in place, interrupded $-00r 10-0
Vicrgd ar mylon sutures showkl be placed.

=

Postoperative Procedure

1. Pain comitrol may be needed (e.g., acetaminophen with
coddeine. Vicodin, Percocet].

2. Steroid drops (eg., prednisolone acetate 1%) 4 times per
day; slowly taper over G-8 weeks,

3. Antibibotic drope Ceoz., mosEosae in 05% [Vigamo, Alcon
Laboratones, Inc.], gatifloxacin 0.3% [#ymar, allergan,
In_ |14 times per day for 1 week.

Mote: Should continue antibiotic longer if persistent corneal or
conjunctival epithelial defects ane present.

4. Alternatieely, an annbiares and sterasd oontment (&g,
Tohradex, Alcon Lakoratories, 1nc) 4 times per day can be
usad for the first week if compliance is a concern, After
the first week, a steroid drop can be used and tapercd
ower b=f oweeks

. Remove mylon sutures after 1 manth,

6. If recurrence is noted in the pestoperative period, sub-

conjunctival injection of steroid in the area of the recur-
rence may be bencficial in preventing further growth,

iy

Complications

1. Epithelal defect inarea of superficial keratechomy

2. Inflammeation/edema of conjunctival graft

3. Infection

4, omod graft retiaction

5, Corneascleral dellen imarea adjacent o conjunctival ¢lo-
sure

G, Damage 1o rectus muscle

7. Corneal scarring

B, Recurrence of plerviiom
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Conjunctival Flap

Indications

Indolent corneal epithelial defects with sterile stromal
ulceration

Painful bullous keratopathy or other surface abmaormali-
ek @y with Lintle or no vidual patentlal

Recalcitrant fungal karatitis

Blind eyves 1o allow comlortable placement of prosthetic
shell

TMher progressive comeal thinning disorders

Contraindications

Active bacterial keratitis
Corneal perforation

Preoperative Procedure

See Chapter 3.

L [ntensive topical or systemic treatment of any infectious

process,

2. Ensure that there is no active wooad leak aor comeat per-

Feration [Sedel restd,

Instrumentation

Lid speculum (¢, Licherman)

Fine-toothed tissue forceps (e, 0.12 mm Castroviajo)
\Westrott sC1ssars

Sutures {60 silk, 10-0 mylon}

Smooth ferceps (e.g., Chandier, Bracken anatomic forceps)
Cellulose sponpes

EE = % P

Calipers

Diluted aloohod {20%)

Lidoraine =23 walh epinephrine

Scarifier (e, Beaver #37 blade, or Grieshaber #6371.00 |

Dhsposable coutery
Clamp

Operative Procedure

Totol “Gunderson™ Flap

Anesthesia: Retrobulbar or peribulbar plus lid block.
May use general anesthesia for younger, hearing or
mentally impained, or uncoaperative patisnt,

. Prep and drape.

a. Use podone-iodide 5% on a cotton-tipped applica-
toe Lo genthy clean evelashes aamd lid marging,

la, Place one af two drops of povidene-lodide in the
conjunctival farnix.

3. Insert lid speculum.

=1

. Perform 360 degree conjunctival peritomy at the limbus

(WWiestoott scissors)

. Place a G- silk traction sutune at thie 12 o'clogk limbus,

(AL iNSiHLe Cledr sarnea,

L LIse e DEACTion Suture o rabale the eye JI'IEI':"[I:'I-“}'

tclamp o drape).

L Opricmal; Stowly inject 1-2 ml of 2% lidocaine epine-

phrine {on a 30 gauge needle) suboonjunctivally art the
medial or lateral canthes, away from site of eventual
Mage, v dissect conjunctiva Trom Tendar Capsule.

109
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Figure 18.1

B Inerse the superior bulbar conjuncrivi. leaving Tenon
capsule intact |smoeth forceps, Westcott scissors). The
incision should be curvilinear and bepun as supertiornly
as possible [close to 12 mm from limbuas) withoot in-
volving the forniceal conjunctiva (Fig, 1811,

9. Extend the conjunctival incision ~1B0 degrees,

Note: Try tomake the incision as wide as possible [from 15t
20 mm].-

ll.l':lrr:rlI r\:lr:l:-l..lul

Figure 18,2

10, Undermine the conjunctival flap, carefully separating
it from the underlying Tenon capsule with blunt and
sharp clissection [smooth forceps, cellulose sponges,
amd Westoott sclssors) (Flg. 182,

a. Surgical assistant may help tent up the conjunctival
flap as it is being created.
b, Take precautions non i butionhale the conjunctiva,

11, Extend the dissection as inferiorly as possible and then
free the flap at the limbus. Leave flap attached at the
hinges, medially and laterally.

12, Bemaye carneal epithelium.

a. 20% alcohol may be applied to loosen the epithelium,
b, Debride comeal epithelium with dry cellulose
spanges and back edge of scalpel or a 57 blade.

13, Bemave [raction suture.

14. Bring flap into positien over the denuded comea. Make
sure that there is no tension or siretch o the tssue,

15, Secure the superior border of the flap 1o the episclera
at the superior peritomy site with 3 or 4. 10-0 rydon
horizontal mattress sutures, passing suture from Hag
throwgh episclera and back through flap [Fig. 18,3,
secure the inferior border of the Map o the episclera

at the inferiod peritomy site wath Tour to six horizontal

rrattress 10=0nylon sutores.

17, Place two or three, 10-0 nylon interrupred sutures from
the conjunctival flap to the edge of host bulbar conjunc-
tiva.

18, Imspect ap tissue carefully,

A I amy buronholed areas are present, repair waith in-
terrupted 10-0 nylon sutures

b, If any arcas of the flap-to-limbus attachments are
gaping, add interrupted 10-0 nylon as needed.

19, Remave ld speculom.

200 Apply topical antibiotic or steroid ointment (e.g., to-
bramycin 0.3% and dezamethasone 0% [Tobradex,
Alcon Laboratories, Inc. Fort Worth, TS US| and a light
pressure parch,

&

Partial Confunchivol Flop

Small peripheral ulcerations or perforations may be treated
with a lecalized pedunculated conjuncrival flap.

Obtaining a Aap that maintaine a good vascular supphy
and positions easily without significant tension (which may
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canise displacement) is key 1o a successiul cutcome, This type

of flap is especially useful if 2 view of the anterior chamber

15 mecessary immediately pestoperatively or a subsequent

comeal transplant is planned,

1. Anesthesla: Retrobulbar or peribulbar injection plus lid
biock. May use general anesthesda far yaungers, bearing af
mentally impaired, or uncooperative patient.

2. Prep and drape.

a. Use povidone-isdide 5% on a cotton-tipped applicator
Lo genly clean evelashes and lid marging,

b. Flace ane or two drops of povidone-iodide in the con-
Jumctival fognix,

3. Insert hid speculum

4, Debride corneal epitheliuvm over affecied area plus an ex-
tra 1 mm surrounding are using Beaver 57 blade or back
edge of scalpel.

5 Measure total area to be covered by flapwith calipers.

6. Delineate area ta be mobilized with disposable cautery
or marking pen,

Kote: Do not underestimate the slze of the partiai flap: if in
daubt make it slighthy larger than necessary.

7. Undermime the canjunctival lap, carelully separating it
from the underdying Tenan capsule with blunt and sharp
dissection (smooth forceps, cellulose sponges, and \West-
coft scissors

8. Position pedicle flap over the affected area on the cornea.
The tissue should be able to stay in position without ten-
sion,

e

Figure 18.4

9, Suture flap into position weith interrupted 10-0 nylon
sutune Suneres should pass through edge of Nag and be
approximately two thirds corneal thickness (Fig. 18.4)

Postoperative Procedure

1. Awadd a tight pressure pateh mo avold strangulazing flap,

2. srerid drops (e, predaisolone acetate 18] 4 times per
day and slowly taper over 4-6 weeks,

3. Antibdotic (e.g., moxifloxacin 0.5% [Vigamox, Alcon Labo-
ratories, Inc.), gatifloxacin 0.3% [Zymar, Allergan, Inc,
Irvine, CA, LI5] 14 times per day for the first week or te,

Postoperative Course

1. Gradual thinning of the conjunctival Mapwill take place
over the first 3-6 months, providing some anterior seg-
rvent viswalization,

2. Specific sutures should be removed if suture abscesses or
localized granulomatous reactions take place.

3. Otherwise, nylon sutures should be left in place for at
least 6 months, if not indefnitehy.

Complications

. Buttonhale in flap

. Excessive tension on flap and subseguent retraction

. Hemaorrhage under flap

. Corneal perforation under the flap

. Suture abscess

. Epithelial inclusion cysts (when epithelial cells are al-
Tonweel T remain under the flap)

7. Mosis

[ (R S WL
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Superficial Keratectomy/Phototherapeutic

Keratectomy

Indications

Supsrficial keratecramy andfof phatotherapeatic keratec

oy s sultable For removal of pathologic epitlelial and sub-

epithelial tissue in selected patients with:

® Recurrent erosion syndroeme or decreased vision caused
by anterior basement membrane dysirophy

B Anterior arremal o0 Bowenan Layer carneal dystmphies
(e.r., Reis-Bucklers dystrophy)

¢ fand keramopathy

Superficial pannus

Chibser superficial opacities or irmegularities (e.g. Salz-

mann nodeles)

Preaperative Procedurs

1. Slit lamp examination with attention to the level and na-
ture ol cormeal patholagy,

2. Kote: it beam analysis i best for assessing the depth of al-
narmality; postdilation transileminathon viewing is belpful
far estabdishing the hormontal and vertical borders of pathal-

LK.

Instrumentation

8 Lid speculum (eg. Lisberman)

Fine toorhed tissee forceps [eog., 0 12 o Casenowiepn o
{Colibril

Jeweder's forgeps

Diluted alealol [ 20%)

Cellulose sponges

Scarifier [e.g, Beaver #57 or Grieshaber #681.01)
Cyclhisdialyss spanely

Excimer laser

Bandage soft contact lens

BN BN BN BN BN N

n2

Operative Procedure
Superficial Karatectomy

!

[#2]

Anesthesia

a. Tapical proparacaine

b Peribulbar or retrebulbar block plas lid bleck a0 un-
COOPERITIE palien

. Prep and drape

a. Use povidone-iodide 55 an a catton-tipped apphca-
tor to gently clean eyelashes and lid margine.

k. Place one or two dops of povidone-isdide in the
conunctival formis.

Ingert ligl speculum,

. Remiove spithelbum overlying the invelved area,

a, Apply 20Z slcahal on pledger o losten epithelial ad-
hiesion,

b Scrape epithelium woith dry cellulose sponge or scari-
fier, avaiding sharp dissection.

O Presarve a8 mmech ol the limbal epiehelium as assi
ble { necessary for reepithelialization).

. Keep comea dry with cellulose sponges [ facilitates visu-

alization and manipulation of the abnormal tissue].

Figure 19.1

i,

Identafy ¢leavage plane bepseen abnormal tissoe and
Boas i |.1'_|,'E:' or s[eoana using dry cellidose sponges,
Beaver #57 blade, or scarifier {Fig. 19.1],
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T Apply countertraction with 0, 12 mm farceps and strip
flee almmarmal material along its cleavage plane (Fig,
19.2),

a, The tp of a dry cellulase sponge may be used a3 a
dissecting instrument,

b. In=ome cases (Salzmann nodules ), adherent tissue
can be directly peeled away with jeweler's forceps.

. Ascarifier may be carefully used to scrape or dissect
abnormal tissue,

Mote; Lise caution to remain in cleavage plane. thus aveéding
excessive damage to Bowman membrane, which will promote
cirneal Learring.

Figure 19.3

8. Smooth carneal surface by scrubbing with cellulose
sponges or gently scraping with back edpe of scarifier
(Fig. 19.3),

9, Dprional: May wse diamond burr te pedish irregular
surface or smooth out resilient tissue—for peripheral
pathology only.

10, Dptional: Apply bandage contact lens to facilitate re-
apithelializatbon.
11, Use ropical antibiotic and anti-inflammatery drops if

contact lens is used. Otherwise, pintments can be used.

12. Apply pressure patch with aintment i contact lens is
et wsedl,

Fhototherapeutic Keratectomy

I Anestlesiac Topecal progaracaine,
2. Prep and drape.
A, Lse powidone-ipdide 5% on a catton-tipped applica-
tir e gently cleam eyelashes and ld margins
b. Place one or two drops of povidone-iadide in the
conjunctival formi:
1, Insert Did speculum,
4. Epithelial remaoval.
4. Manual technigue
1o Apply 20E ethanad on pledget (o loosen epathe-
l1al adhsesion.

Rpte: Some swergeons wse an aptical pane marker a5 a “well” to
huatlel Mlusd againgt carmea for sllotted time (30 seconds for 20%
athanal).

Mote: dwaid placing ethanol on the peripheral (limbal) epithe-
fivm [meecessary for reepithelialization).

i Debricle epithelivm with dry cellulose sponge or

searifier, avpdding sharp dissection,
b, Transepithelial ablarion rechnigue

i. Flanar ablation or “phototherapeutic keratec-
tomy (FTE) made® selected on excimer laser
platform

ii. Select optical zone for epithelial remowval that is
slightly larger than planned optical ablation

Flgure 159.4

iil. With 50 um ablation depth programmed, per-
form transepithelial ablation (Fig. 19.4),
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Mote: Epithelium Muaresces with a cobal blue color when ab-
lated with the excimer laser. When the ablation passes through
the epithelium, islands of black [cesresponding to the nonfluo-
rescent strama) can be seen.

iv. Usea manual technigee (cellubese sponges) to
remove resichual epithelivm once ablation is ter-
minated (when the inilal break throagh epithe-
liwm is encountered ).

. Altermarively, transepithelial ablation can ke
used o remove all epithelium, and FTK can pro-
ceed without manipulating the base of the abla-
tion (so-called no-touch techniguel,

5, Dy cormea wilh cellulaose Sponges.

Fiqure 19.5%

G. Program the excimer laser for an ablation depth that
will remmee miost anterior stremal opacities and apply
treatment (Fig. 19.5],

Mate: Do nat be over adqeressive with ablation treatment, Stop
ablation when =50% of pathology is remosed.

7. For a central elevated nodule, 2 masking agent [methyl-
cellulose] to Allin the area surrounding the lesion helps
create a smoath leveling of The tissue,

8. Recheck patlent at slic lamp mo ensure adeguare remaval
of opacities and scars. Return to excimer laser if addi-
tignal treatment is necessary,

8, Optional: Apply bandage contact lens to facilitate re-
epithelialization,

10 Use topical antibiotic and ang-inflammatory drops if
cantact lens is used, oF apply pressure patch with aint-
ment if contact lens is not wsed.

Postoperative Procedure

1. Bandage soft contact kens o pressure patch wnlil cornea
is reepithelialized.

2, Antibiotic drops {eg., moxiflaxacin 0.5% [Vigamox, Aloan
Laboratories. Inc_. Fort Worth, TX, US], gatifloxacin 0.3%
[Zymar, Allergan. Inc., Irvine, CA, US]) 4 times per day
[may use sintment iF bandapge contact bens not wsed] un-
til epithelial defect closed.

3. Steraid drops (e, prednisolone acetave 1%5) 4 times per
day.

4. Monsteroidal anti-inflammatery agent {MSAI0} drops
(g, diclofenac sodium WUE, [Veltaren, Movartis Pharma-
ceuticals, Co,, East Hanower, M), U5]) 4 times per day,

5. Taper N2AID and sterowd drops acconding to patient heal-
LNE.

G Oral pain medications as necessany.

Complications

1. Persistant epithelial defec

2. Anterior stromal scarring and boss of best corrected
visual acuity

3. Infection

4, Recurrence of dystrophic cancition

5. Sterile infiltrates®

6. Comeal graft rejection®

7. Hyperopia®

8. Reactivation of herpes simples keratitis®
“Complication of FTY only
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Lamellar Keratoplasty

Indications

Tectonic support in selected cases of carneal melting,
thinning, and perforation

Sdect cases in which anterior stromal scarring precludes
sl vision

Select cases of keratocanus and keratoplobus

Select rrawmathc cormanl Imjuries with loss of tssue

Preaperative Procedure

See Chapler 1,

Ensare that the cornea is nat perforated. Treat any infec-

nous process as neceasary. Either viable (fresh ) or nonviable
[frozen or glycarin-presended ) domner aaue may e wsed,

Instrumentation

Bipir ey §Mreshe Troen, o gleoerin-preseried |

It is often helpful to have a second eyve avalable if there
is difficulty in preparing the first donar buttan, Moren-
veer tissue adhesive should be available and viable full-
thickness donor tissue on standby if intraogerative per-
foration of the comea is a possibality.

Lid speculum {e.g., Licherman)

Surures [4=05ilk, 10=0 nylon)

Fime rissue forceps (e, 0.1F mm Castroviejo or Colibn,
Ferse forceps)

Scalpel (e, #15 Bard-Parker blade)
Martinez dissector

Scarifier (e, Grieshaber #681.01 or Beaver #57)
Dispasable trephine (e, Storz, Wedk)
Wacuuwm frephing {eg. Hesshurg-Barran
Wannas sclssors

Kalt needle holder

Fine nonbocking needle holder

Elsclinig forceps

Cellubpse spomges

Pawfigue knile

Suarez spreader

Operative Procedure

1. Anesthesia: Peribulbar or retrobulbar injection plus
lad Bleck, May ise general anesthesia il preferred for
OLNERT O EnCoeperalive patients, heating or mentally
impaired patients, or thase with language ahstaches,

2. Prepand drape.

a. Use povidone-iodide 5% on a cottan-tipped applica-
tar Lo gently clean eyelashes and lid margins.

b Place ome or two draps of povidone-isdide in the
conjunctival formx,

F, [eiwihr pire paration,

A, Lse fresh or Frozen whobe donor eye,

b For ease of manipulation, wiap eve In gauze, leaving
cormea visibile.

. If domior epithelivm is nonviakle, remove it by scrap-
img with a dry cellulose sponge.

15
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Figure 20,1

e Incige cormed starting just inside lmbuos o depthoof
diesired discoction [Fig 2001
i. Hodd Blade nearly parallel @o cornea,

i, DAssect antersory wntil desired deprh is reached
[usually approsimarely one lall to o thirds
corneal thickness and slightly thicker than ve-
cipient bed

Frgure 2.2

e, Use Martiney dissector to gently separate cornea
along a lamallar cleawage plape (Fig, 20,25
i ¢ mot force the dissectar, ar the plane of dissec-
tion might be los,
ii. Extend dissection plane along the entire extent
of the donar comea.

I Mee trephineg button direcey Trom donor globe
{handheld corneal trephine). Donor button should be
(0.5 mm larger than recipient bed.

Flgura 20.3

g Bevel the posterior edge of the donor button with
Wanmas scissors [Fig 2003
4. Place lid speculum,
5. Place 4=00 3% hricle summes K meeebles hialeler, Els
chnig forceps ).
& Preparation of recipient bed.
a. Place trephine cornea to required depth {handheld or
vl Trephine ),
I AITE TR 0 enoompass antive depth ol pathol-
LY.
i Avaid perforating the globe.
I Estimate corneal thickness before setting
mephine depii
1L 0.4 mom 5 oa comen depdh when perform
ing a lamellar keratoplasty on a comea of
normal thickness.
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c. Undermine the edge of the bed for 360 degrees to
create @ horizontal graove through which o guide
the sutwres and enhance grafi-host apposition {Fig.
2051

i Croove should extend -005-1 mm into the host,
ii. Use Paufique knife or Suarez spreader,
7. lrrigate bed with balanced salt solution and swak with
a cellubpse sponge to remove any epithelial cells or for-
g boslies before placing the donor button,
Place donar Balion anio recipient Bed,
9. Secure button with 16 [nterrupred 10-0 mylon sutures
or eight interrupted plus a nonming 106-0 nylon surure,

w

Figure 20.4 Figure 20.6

b, Perform lamellas dissection with scarifier or Mar-
ez dissacror (Fig. 20,4
i. Hold blade almost parallel to cormea.
ii. Keep bed dry to facilitate visualization of the
cleavape plane (cellulose sponges)
i T inadvertent perforation of cornea ocours, the
fallowing interventions may be perlformed:

1, Carefully sutire perfaration with interrpec
af mattress 1-0 nylon, placing the knat in
the graft-host interface,

Il. Conwert to penetrating keramoplasry [see
Chapter 150

&, [Pass surure through pactial thickness [ -905 ) donor
button and out through grosve in recipient bead [ Fig.
20.6].

b, For the st suture (12 o'clock), the assistant may
slabilize the donar with (2 mm forceps at G o'clock
o Factlrate surure placernenl.

C. Place and tie the secomd suture at B o'clock, 180 de
arecs opposite the firse.

i. Ensure correct placement by grasping the 6
o'clock position wiath 12 mm forceps and not-
ing the corneal fold radiating from the 12 o'clock
suture to the 6 o'clack position. This showld he-
misect the donor (see Chaprer 151

ii. ITgraft and host margins cannot be eastly ap-
pidad, ananterior chamber parcentesis may be
perfermed to soften the globe.

d. Place and tie 3 and 9 o'clock sumures.

. For the remaining interrupted sutures, split the dis-
Lance Detween sach sulkire pain making certain that
all sutures are evenly spaced and sadial.

Figqure 20.5



L

Il Cormea

f. Ensure that the button is properly nestled in the host
bed [Fig. 20L7].

2 Ensure all sutures are secure [shightly fjghter than for
penetraling Kerataplasty],

. Trim and bury interrupled sutures.

i. Mace knot just below surface of recipient cormea.

ii. [Hrect cut ends of knat away from the surface o
facilivate subsequent suture removal.
i. I using a running sutwre, tighten, tie, and bury it as
described in Chaprer 15.

10, Bemove bridle sutures.
i1, Ferform subconjunctival injections of gentamicin (20-

40 mg and Decadron 4-8 mg) iF indicared.

12. Rermove lid speculum.
13, Apply topical antibiotic and steroid ointment.
14, Patch and place Fox shielel,

Postoperative Procedure

Mote: The follrwing are spggestions lar a routing case. The
prataperative regimens will vary depending upon the mitial in-
dications for larmellar keratoplasty as well as the patlent’s speed
and efficacy of recosery,

1.

Topical antibiothes (e.g., moxifloxacin 0.5% [Vigamox,
flcon Laboratories, Inc., Fort Worth, TX, US], gatifloxacin
0.3% [Zymar, Allergan, Inc, Irvine, CAC US| or cipro-
Meveacin ointment |I:i||_'|:-:.‘l|1, Alcon Labaratomes, ]|'||.'.|

4 rirmes per day ).

2. Steroid drops (e.g., prednisolone acetate 1%] 4 times per

day. Taper as indicated.,

1, Beep eye patched wntil gralt has reepithelialized,

Surture Removal

1.

Remowe beose, wascularized, o inlilirates sutures as They
appear.

- May selectively remove interrupred sutures for astigrma-

tism cantrol in approzimately 6 weeks.

. May remove sutures when wound is secore, [ This will

wviry depending an the ariginal indication lor surgery. In
an uncamplicated case for visual rehabilivation, it may
bi safe po pemove sulures 15 eafly a5 4-8 weeks Usis-
ally. howewer, the lamellar graft is for tectonic suppart
of a thinned cornea. Sutures in such cases may be left

in place for prolonged periods if they do not loosen or
cause reaction,

Complications

1
2,

(=T = |

Perforation of recipient cormea
Paar lamellar dissection, resulting in increased interface
SCATTIT

. Persistent epithelial dhafpet anel aralt melting
. Infection

. Graft rejection

. Astigmatism
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Tissue Adhesive Application

Actions of Tissue Adhesive

Cyanpacrylate tissue adhesive acts by:

o [Mrecily sealing corneal perforations
8 Prowviding tectonic support o a weakened comea
8 Excluding inflammatory cells froom an area o coreal
melting
B Proavoiing vasculanzanon
® Passible antibaciertal action
Indications
¥ Corneal pertorations smaller @han 1 m in diameter,
i Larger perforations are onlikely to seal wath tissoe ad-
hesive alome amd have a higher fisk of inadwvertent ante-
rinr chamlser instillation and subsequent coxicity. |
8 Sterile comeal ulceration with progressive thinning. de-
scemietoce|e formation, or frank perforation.
® Select infected comeal ubcers with progressive Lhinning
and impending perforation,
= Traumatic earneal injuries
Functure wounds
- Small corneal lacerations (< 1 mm)
CoAs an adjunct te cormeal seturing in poerly apposed
wounds {e.g,, stellate wounds)
Small wounds that would otherwise require suture
placement in the visual axis.
Preoperative Procedure

1

Perform procedure under slit lamp ar opcaling micro-
LTS,

2, Cualiure the base of carneal thinning or margins of perfo-

ration if infecticn is suspected.

Instrumentation

Lid spevulum

Cellulose sponges

Scarifier (e, Beaver #57, Grieshaber #651.01)

Capillary rube-type applicanor

trerile polyethylene or silicone disc

Cyanoacrylate tissue adhesive {ep., Histoacry], Mexacryl]
Vannas scissors

Jevacler's forceps

Operative Procedure

1. Apply topical anestheric (e.g., proparacaine}. Lid Block
may be used for an uncoaperative patient.

2. Gently insert lid speculum.

1. Debrice hpose epitheliven and necrotic tissue fram the
planned site of adhesive application (cellulose sponges,
Jeweeler's forceps, scarifiery

4, Deepithelialize a 1 to2 mm nim around the application
site {cellulose sponges, jeweler's forceps, scanhier),

Hote; Tissue adhesive will acdhers paarly toan epi!hlﬂiaﬁilﬂl ar
wiet surface.

5. Optional: If iris 38 incarcerated in the perforanion and
deenied viable, it may be carefully swept hack into posi
o with & spatula o frvigarion cannula, Alernatvely,
adr o 4 viseoelastc may be irrigated into the anterior
chambar in an attempt to reposit and hold the iris back
during adhesive application, Ay necrote 1ns tasue
should be excised (Vannas sCissor

6. Optional: In select cases, a hand-created pacch of lamel-
lar comeal or scleral tissue {fresh or presersed ) may be
used to frst plug the pecforation before adhesive appli-
catiom.

mns
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¥ Carefully dey the applicatioon site agaim with cellulose
sponges. Adhesive swill not stick well o wer surlace

a, 10 a perlecation perabstently leales, a ealluloge spongs
may e used to carefully drain some aqueous to pre-
went vigorous leakage when area is again dried.

B Alrernatively. a small air bubble can be introduced
tnto the anterior chamber thraugh a paracentesis
and the patient positiened so the perforation is oc-
cluded posteriorly.

B, Apply lissue adlesive

Figure 21.1

Technigue 1 {Fig. 21.1)

d. Load tissue adhesive intg capillary tube-type appli-
cattenr, Acdhesive will enter thin encd of applicater tube
by capillary action,

b Apply adhesive.

i. Initiate fow by applyving genthe finger pressure
aver brp ol applicatar,

i, It ol tbe clogs with pelymerized gloe, re-
e with sclseons,

Mote: Apply only avery thin filim over site, & tissue adhesive will
expand signdficanthy as it dries.

Figure 21.2

Technique 7 (Fig. Z1.2)
a. Assemible applicator: Using srerdle oplichalmic o -
ment as an adhesive, affix a sterile 2-4 mm (can e
Ul Lo appropriate size) polyethylens or siliocone cisc
1 a stick (e.g., back end of a cotben-rip swakb

b, PMace small decg of tissue adhesive on applicator
face,

. Apply e cornes i “martar boasd” Tashion,

d. The disc may e left in place or carefully renvowved.

Fregure 1.3

0. Allow adhesive to polymerize for 3-5 minutes. KEzep
area dry and prevent patient frem squeezing or maving
during this time period, Wiken glhoe setthes, it shoald nm
protrede anterior to (he epithelial plang surmounding i
i Flg. 21.3),

1 Check for persistent leakage with cellulose spange ar
perform Seidel test with 2% fluorescein sirip. (Alterna-
tiwely, awiait spontaneses relormation ol the anterior
chamber which should tocur within 20 minutes, )

11 If zeal is not adequare, remove pisswe adbesbve with for-
cops [gently rack adhesive until it dislodges] and reap-
ply as described in Step 8.

12 Apply bandage soft contact lens {prevents eyelid irrita-
tion and dislocation of glue),

Postoperative Procedure

1. Apply topical antibiotics as indicated

a, bremsive lortiled angibiooic regimen il inlection is
suspected (o previmas cullune resles indiare],

b, Admanister prophylactic antthiotees if infection is not
likeely (e g, mailbomacin 0U5% |Vigamos, Aloon Labo-
ralaries, Ine, Fort Warth, T3, LS)L gatiflesacin 0,35
|.'-':],l|'|'|.'||,.|’|l||9| gan, leg. Irvine, TA, |.|5|:| fomir tipes [T
day Continwee antibiotic drops wntil epichelial defect
his closed.

2, Stergad crggs (e, prednisolone acetate T5) may be used
for sterile perforations once the epichelial defecr closes,
3. Rermowing tissue adhesive.

4. Tissue adhesive will often spantancously dislodge
several weeks =ollen sooner=alter application as the
sirrface respithelializas,

b, May remove adhesive when the sorema appears tec-
tonically stable [eg., scar formation or vasoular in-
growth). Method: Gently rock adhesive with jeweler's
farceps until it disledges from stroma. [Have additional
adhesive an hand in case the perforation reopens. |

Complications

i, Inability to close wound

2 Persistent infection CAUSINE Te0peni ng of Tissue dediec
3. Premature fposening of tissue adhesive

4, Comeal wascularization

3 Cormeal endothelial and lens toxicity
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Laser in Situ Keratomileusis (LASIK)

Indications

Surgical correction of natural oyopia, hyperepda, and
Asligmatism

Select cases of postsurgleal myopia, hvperopla, and astig-
matism

Select cases of presbyopia management with a momovi-

sion goal

Contraindications

Kerataoconus and forme fruste ke ratocomnns

Colkgen vascular diseases anid ||'|I!'|.'I|'|‘.||'|'I...'|I;|.'||"_|,l acular drs-
Hades

Herpes keratitis

Epithehal basement membrane dysinophy

Pregnancy

Preoperative Procedune

Dascontinue sl Soatact lens wear al least 12 weeks
and rigid contact lens wear 2-4 weeks preoperatively,
Conftrm srabilicy and regularity of comeal topography,

. Patient should not wear ses makeap on day of procedure,
. Treat preexisting dry eye and Blepharitis. Consider non-

preserved lubricants, lid hygiene, punctual plugs, fopical
cyclosporine, and oral dosycycline for blepharitis.

. Ensure appropriate carpeal thickness with ultrasonic pa-

chymeter.

Note: Cornieal thickness minus flap thickness minws ablation
depth should be = 250 pm to minimize risk of cormeal ectasia,

Instrumentation

Lid speculum

Ceatlan wialer marking pen (£ 3 mim optical 2one marker
or Sinskey haok]

Cellulose sponges

Microkeratoms or femtosecond laser

LASII ar cwelodiabysis spatulia

LASIK irragating canmuld

Operative Procedure

For Lasers reguiring pupil dilation, administer tropica-
mide 1% £ phenylaphrine 2.5% Otherwise. no dilation.

2. Prep and drape operative eye.
£
4, Create LASEK flap.

Flace lid speculum.

a. For mechanical microkeratames;

i, Choase proper ring stee anc nominal rhickness
afl mucrokerarome lead, dependeng on comaal
thickneis, kermomelnc sieepness, cormeal
weideh and expected ablation depth.

i, Optional: Premark comea at anticipated junction
of flap and comea wsing % mm optical zone marker
and gentian vislet in bwo or three positions.

iii. Mace suctien ring, centercd on patient’s pupil or
geometns conter of comea.

iv. Engage suction,

v, Ensure proper soiomn pressyn weith handheld
tonometer.

vi, For translatisnal microkeratomes, ensure full
engagement of head on ring, For rorational mi-
crpkerlomes, ansure engagament of head an
wertlcal post,

Wi, Ensure there are ne impediments o the transla-
tional path of the microkeratome head.

123
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viil, Engage fool pedal Tor complete muicrekeratome
pass,
i%. Reverse microkeratome pass.
%, Discontinee suction.
%1, Remowe microkeratome assembly from cornea.
b. For fermtosecond laser flap creation:
i. Choose flap diameter and thickmess, hinge
wiidth, and side cut angle, Typical settings:
(a) Diameger: 8.5-9 mm,
i) Flap thickness: 100=120 wm,
ic] Hinge width: 45-55 degrees.
(d] Side cut angle: 70 degrees,
il. Confirm energy settings,
i, Choose hinge placement [supenor, nasal, empo-
ral L
., Optional: Mark comea ower puptl center with
3 mim 0 marker or Sinskey hook impregnated
with gentian vialet.

v. Place suction ring centered on pupil. Figure 22.2
vi. Engage suction,
bt EFPIE.M"D" L L B, Retract flap and place on moistened section of cellulose
I. Rdaintain centration, )
| \ . sponge (Fig. 22,21
I, Ensure size of meniscus is larger than flap 7. Optional:
i Pe I__:"ldnl-" licati a, Perlorm intraocalar pachymerry 1o ensure posinper-
VIl Teriorm laser application. agve corneal bed will be = 250 wm o minimize risk

of cormeal ectasia.
b. May perform “bubble® pachymetry before lifting flap
in laser-flap procedures.
8. Cently wipe bed with cellulase spongs (o remove ne-
sidual Muids,
4. Engage Laser eye tracker and align laser as necessary
a. Alignment rechnbque waries with Laser platform.
b. Center over pupil.
10. Encourage patient fo maintain gaze at fixation target.
i1, Perfonm laser ablaton wath laser focused af comeal plans,
12, Replace flap,
d. Ulse irvigating cannula or spatula,
b, Flarat flap inlo propér posilicn using modest irriga-
tlam.

Figure 22.1

5. Lift LASIK flap with LASIK or cyclodialysis spatula (Fig. :.,_:,-"' ==,
221 For laser flap procedures, use cyclodialysis spatula i e
to hreak flap adhesions, 3 B
a. Enter edge of dissection with spamula near hinge, b
b, Kelease flap edge using edge of spatula or Sinsky | |
hoeok starting from hinge and proceeding arownd : '—'Jr"' =]
edge for ~180-270 degrees, 1 . .'I bl
Advance sparula acress cornea ar hinge. 1 .
d. Sweep approaximately one third to one half of comea "M |
from hinge to opposite end of Aap. H‘*};h L
¢. Repeat spatula entry at hinge and sweep gently to Rl L
break all lamellar and edge adhesions, ;

-

Figuire 22.3

£, Align guirer wath plﬁ-pl.wd BEMLLAN ¥VIGET position-
ing rmarks (Fig. 22.3).



d. Ensure there are no lap striae or interface dehris, -
plgare, reposivion, or gently st with spatwla as
NECes5ary.

13, Administer corticosternmid and antibiotic drops.
14. Ademinister nonpreserved lubricant.
153, Bemove lid specalum carelully 50 a5 no o disrupt flap

POSALIGT,

Postoperative Procedure

1. Mace pratective shiclds or goggles until patient is exam-
ined on postoperative day 1. Continue eye protection for
2 additional nights when sleeping.

. Corticosteroid drops 4 times per day for 1 week.

. Tepical antibiotic 4 times per day for 1 week.

. Monpresereed lubricants as needed.

. Comtinue dry eye/blepharitis management as needed.

. Explain postoperative mandgement (o patient,

N e L Bl

Followe-up Schedule

1. Postoperative day 1: General examination with artention
o flap serize. IF significant striae are present, reposition
flap in operating raorm.

2. Postoperative week 1; General examination with atten-
rion o flap, assess for any infection of diffuse lamellar
keratitis

3 Month 1

4, Month 3 (full exam by assess Satus and consider retreat-
ment il necessary)

5, Banrhs & 12 45 necessary

22 Laser in Situ Keratomileusis [LASIK) 125

Complications

Intraoperative Flap Problems

I Short flap
2. Thin Aap
3. Butionlale in flap

4. Free flap

Early Bostoperative Complications

L. Slipped Hap or flap macrostriace
2. Epithelial defects or sloughing
3. [ris tuck by the intraocular lens

intermediate-Term Complications

. Diffuse Lamellar kerations {DLE)
2 Microbial ketatilis

3. Micrasinae

4. Epitlselial ingrowrh

Lote-Term Complicalions

. Ower- and undercorrections

2. Inafuced astigmatism

1. [nduced topography irregularities
4. Comedl ectasia and keratocomns
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Photorefractive Keratectomy (PAK)/
Laser Epithelial Keratomileusis (LASEK)

Indications

Surgical correction of natural myopia, hyperopia. and
astrgmatism

Select cases of postsurgical myopia, hiyperopia, and astig-
matism

LSelect cases of presbyopia management with a monavi-
SI001 QWO

Select cases of thinner corneas inwhich LASIK contrain-
chicated

Selert casas of epirhalial baserment mambrane dystrophy
wocational needs (cocupations inwhich LaSIE Aap not
alloeed)

Contraindications

Keratoconus and fanme [ruste keraloogmis

Collagen vascular diséases and inflammatory ocular dis
2ases

Herpes keratitis

Fregnancy

Preoperative Procedure

. Discontinwe soft congact lens wear M leasr 1-2 weeks
and rigid contact lens wear 2-4 weeks preoperatively.
Confirrm stabelity and regularity of corneal topagraphy.

20 Pavient should maot wear eve makeup on day of procedure,

A Trean pre-exisiing dry eye and Blephanitis, Consicler fnon
preserved lubricanes, lid bygiene, puncoual plugs, topical
oyclosporine, and oral doxycycline for blephantis.

126

4. Optional: Administer gral comticostersid on day of pro-
cedure and taper thereafter tp decrease postoperative
discomfort.

5. Ensure appropriage corneal thickness with ultrasonic pa-
chymeter.

Khtes The cornaal thickness minws the ablation depth shauled
leare = 350 wm Lo minimize risk of commeal sctasia, This number
t5 @ suggestion and has mot been valldated.

Instrumentation

“ Lid speculum

Cellulose sponges

Spanula

amioils epithelial brush

20% ethane! swath B-% mm ophical 2one marker bath
Eptthelial micrakeratome

Mitonmyein O 002 [ opriomal |

Therapeutic soft contact lens

L |

¥ O OE E =

O perative Procedure

1. For lasers requiring pupil dilation, administer tropica-
rmide 1% # phemybephone 255 Dtheraase, no dilation,
2. Prepand drape opesative eye,

. Place bid speculum.

4, Remove comeal epithelium over a B-9 mm area using
ore ol following fechnugees:

o, Mechanically seeape wirh spatula,

b Mechanically remmove with Amadls epithelial brush,

L
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i Elevate epithelial flap swith an epithelial micro-
keratome, For techmigues (] and [ the ap may be
discarded or repositioned after the laser ablation.

5. Genthy wipe bed with cellulose sponge or spatula to re-
mave residual Muids,
3. Engage laser eye tracker and align laser as necessary,

a. Alignment technigue varies with laser platform,

b Center over pugpil.

7. Encourage patient 1o maintain gaze at fixatson target,

Figure 23.3
c. Mace 20% ethanol for =20 seconds in 8-% mm optical
zone marker bath (Fig. 2311
i. Irrigate residual ethanol with chilled balanced #. Perform Laser ablanion (Fig. 23.3),
- saltsalution (B35}, 4. Irrigate surface with chilled balanced salt solution or
ii. Loosen epithelium with cellulose sponge. Lactated Ringer solution (chilled solution aids in mini-

mizlivg discomfort postoperatively).

10, Opgional: To minimize postoperative haze fermation,
apply mitomycin © 002 on cellulose pledget for 12-30
secands. Copiously irrigate with chilled B55 after appli-
catian.

1. Reposition epithelial flap if desired.

12, Apply therapeutic contact lens

13, Administer corticosteratd and antibbotic drops.

4. Remove lid speculum.

Postoperative Procedure

I. Corticosteroid drops 4 times per day for 1 week and taper
to 2 timas daily for one week and one time daily for one
week

. Tapical antibisdic 4 times per day 1o 1 week,

. Monpreserved lubricants as needed.

. Taper oral corticosteroid if used.

. Topical and oral nonstercidal anti-inflammatory agent

iii, Remove epithelial sheet with cellulose sponge ar for pain control as needed.

spatula (Fig. 232 Oral narcatics for pain as needed.

Optional: Vitamin C 1000 mg daily (may ald in corneal

haze prevention .

. Continue dry eye/blepharitis management as needed.

. Explain postoperative managemaent to patient.

Figure 23.2

LA B L B

[y
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Follow-up Schedule

l. Postoperative day 1.

2. Postoperative day 3= 5 {general examination with aten-
tion to epithelial healing and contact lens removal L

3. Month 1,

4, Boanth 30Tl exam 1o assess statws and conseder rérrear-
ment if necessaryL

5. Months 6. 12 as necessary.

Complications

Early Pastoperative Complications

I. Poor epithedialization.

Intermediote-Term Complications

1. Epitheliopathy,
2. Copnsal haze
1. Micrabial kerantis

Lote-Term Complications

1, Creer= anel wisderoorreclions,

2. Induced astigrmatisim,

3. Induced topography irregulariies.
4. Commeal haze.



Conductive Keratoplasty

Indications A Sinskey hook,
la, Centuin vaalel,
= Surgical cormection of hyperopia (1-3 D). 2. Prep operative eye.
® Surgical management of presbyopia via monovision/ a. Do not use lid drape,
multifocal approach. b. Speculum meed direct contact with lid and conjunc-
® Selected cases of postsurgical hyperopia and astigmatism. tiva for proper instrument function.
Mon-FI approvesd “off-label™ application. 3. Place integrated CK lid speculum (supplies retum pach

lor eleciric current L

4, Mark spat placement using CK marking template,
Preoperative Procedure Center over pupil,

1. Discantinue sall contact leng wear af least 1 owesk and
rigid contact lens wear 2 weeks preoperatively. Confirm
stability and regularity of corneal topography,

. Patient shauld not wear eve makeup on day of procedure,

. Teeat preexisting dry eye and blepharins. Consider non-
preserved lubricants, Hd hyiens, punctual plugs, topical
cyclopsparing, and oral daxycycline for blepharitis,

4. Determine treatment plan, Consult recent namograms
for application pattern and expected effect. In general,
concentric rings of 8 spots ane placed at oprical zones of
7 or B mm, or both

5, Perform preaperative Keratamerny.

[E 8

Instrumentation

I, Integrated conductive keratoplasty (CK D Bd speculum,
2 Cellubse sponges,

3, CK carpeal marking template,
4, CK cansole,

5. Sinskey hook.
6. Gentian violet marking pen ar pad.

Figure 24.1
Operative Procedure
5. Apply CK spors;
L Mark center of entrance pupil either at slit lamp or & CK effect Is consequent to midperipheral collagen
under coaxial microscope, Kark axis ol astigmatism il contraciure fram circumferential applications leading
aspigmarism o be mreated. to secondary central cormneal steepening (Fig 24.1).

129
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b. Mace probe perpendicular ta cornea at area of place-
menit.
i. Probe is 90 = 450 pm.
ii. Penetration depth is restricted by insulated Te-
flom-coated govemaor.
o Insert probs over positioning mark, Ensure complete
depth of penetration by noting dimple in cornea,

\

Figure 24.2

d. For light touch CK technigque, gently elevate probe
unnl dimple disappears and comeal contour regains
normal configuration | Flg. 24.2).

e Apply CK spot

i. 0.6 seconds
i, OB WWars
i1, Fallow cornea inward with probe as the surface
retracts.
. After spot, wait 1 second before probe removal,

. Continue CK application w conclude rings [Fig. 24,3,

Mace spots consecutively 180 degrees away from
previcusly placed spot

6. Alternative templace methad
a. Proceed with steps 1-3.
b. Flace CK template owver pupil center mark.
C. Seoure with suction via integrated syringe.
d. Mace prabe inte template holes and activate applica-
tion,
&, Proceesd with placement of spots for one or e,
eight-spot rings as planned,
I, Helease suction and remove lemplate,
7. A conclusion of procedure, check intraoperative
keratometry.
a. May reapply application to previous spat ar add one
spot if = 1 D of induced astigmatism.
B Place in Mat meridian,
8. Optignal: Administer corticaesterad and antibiotic
drops.
9, Administer nonpreserved lubricant.,
1l Remaove lid speculum.

Postoperative Procedure

1. Optional; Corticosternid drops 4 times per day for 1
waek.

2. Topical anttbiotic 4 tirmes per day for 1 week,

3. Monpreserved lubricants as necded.

4. Topical and oral nensteroidal anti-inflammatory agent
for pain contrel o seeded,

5. Explain postoperative management 1o patient.

Followe-up Schedule

1. Postoperative day 1,
I Week 1.
E, Maonth 1,

4, Bongh Ml exam o assess states and consider regreat -
ment il necessary .

5. BMoanths &, 12 15 necessany.

Complications

1. Ower- and undercorrections.
2. Induced astigmatism.
T, Induced mpograghy irregularities,
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Intracorneal Ring Segments (INTACS)

Indications

B Surgical management of keratseonas in patient intoler-
ant of contact lens treatinent,

= Primary goal 1o restore cantact kens tolerance and pre-
vent need for penatrating keratoplasty.

® Secondary goal to improve spectacle and uncorrected
visial acuity.

B Sorgical management of post-LASIK ectasia.

B Mild to moderate natural myopia.

Contraindications

m Viswably significant corneal scar.
® Comeal thickmeess at Intacs entry sibe < 450 wm; thinnest
pachymerry < 350,

Preaperative Procedure

1. Patient should not wear eye makewp on day ol procedore,

2. Treat preexisting dry ewe and blepharnis. Consider non-
preserved lubrcants, [l hygiene, punciieal plugs, topeeal
cyclospornne, and oral dosyeywcline for Blepharies,

3. Assess refraction, keratometry, and corneal rapagraphy
fior axis of Intacs placement and proper size of Intacs seg-
ments:

Mominal expected comection:

250 o segments: 1.3 diopters
J00 pm segments; <20 dioplers
50 pm segments; -27 dicpters
400 wm segrments: 3.4 diopters
450 i segments) 4,1 dioplers

Mote: Segments muy be placed asymmetsically for nencentered
cones. Far peripherally displaced canes, o segment ray ba
considered to imprave asymmetry in comeal topography.

Instrumentation

Figure 25.1

B Intacs specifications (Fig. 25.1);
Heagaonal cross s@cmnon
5.8 o tnner dsametes: B mon outer diameter

150 degres arc lengrh
ooAvadlable thickness: 250, 300, 350 wm; 400, 450 wm

pending FOA approwval

Lid speculum

Gentian violet marking pen or pad

Cellulose sponges

Inkacs console

Incasion and placerment marker

Packering hook

Symmerric glide

Clockwise and counterclockwise dissector

11 mum centration marker

Sinshkey hook

Calibraced diamand knife

Ultrasonic pachymaeter

Lamellar spreader

Combianed left and gl handed spreader

Intacs forceps

12
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012 mm krceps

Meedbe holder

10=0 niglan sulise

Optignal; Femtosecond lases

Operative Procedure

L Prep and drape operative ey,

X, Mace lid speculum,

1, Mark geametric center of cornea with 11 mm centration
marker.

4. Mark geometric center with Sinskey hoak and gentian
vitlel, Some surgeans center pracedurg an entrance pu-
il or betwasen gegnetic center ol pupil center,

®

Figure 25.2

-hclqlm.u'hl.

5. Place inciabion and placement marker with gantian
wiolet on centration mark, and mark incision spot at de-
stred meridian {Fig. 25.2],

G Take pachymeloy measuremenl over eniry site,

T Calculate 70-75% depth at entryf sike.

B. Ser calibrared diamond koife to 70-755 depth,

Figure 25.3

8, Incise entry sice for 12 mom to full depeh of blade,
10 Mace pockering hook to base of incision.

a, Craate a bhox-shaped lamellar entry 1o begin the In-
s channel.

b Create similar dissection for second Intacs segment.

1. Extend lamellar dissection in both directions with swm-

metric glide (Fig. 25.3).

A, Enrer deep in incision,

b Madnrain sgreader parallel ta deep corpeal lamellae,

12 PMace suctiom ring centered on limbies.

13. Engage suction ring ta suction level 1.

14, Ensure suction, and raise Lo level 2

15, Reinsart syinmetie glide o deprh of previcusly created
dissaction,

1e PFMace larmellar dissector infa suction ring and beneath
symimetric glide to start tunneling.

17 Rermove spreader from atep dissector.

18. Gently rotate dissector completely until hub reached.

19, Carcfully remave dissector,

20, Repear steps 15=103 in other directin,

21 Soop suctian and remove ring,

22, For Intralase procedures, skip steps 7-21. Instead:

a. Choose inner and outer channel diameter [typically
G.6-648 < T4-7.8 mm). depth (typically 4040 wm or
TO=T5T entry site depth], and meridian ol entry site,

b, Confirm PRy SEIINGS.

¢ tMark cormea over pupll center with 3 mem opical
zone [0 marker or Sinskey hook impregnated with
mantian wialet.

d. Place suction ring centered on pugil.

e, Engape suction.

. Dock applanation cone i Suction ring,

{, Malntain centration,

ii. Ensure size of meniscus is larger that flap widdh.
fii. Center channed ring using video display.
Perform laser application.

h. Break prosimal tunnel adhesions with symmetric
gl

e

Figure 5.4
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i. Enter deep in incision
ii. Maintain spreader parallel to deep corneal la-
mellag
23, Irnpgate Intacs segment with antibiotic drop.
24. Grasp Intacs with Intacs forceps.
25, Emter site with segment at acute angle to bring its head
to base of incision,
26, Turn segment parablel o dissection channel,
27, Slowdy advance segment (Fig. 2541
a, Ireigane corned dunng procedure.
b Counter pressure with cellulose sponge or forceps
miay help to expand channel and facilitate entry,
28, Repeat steps 23-27 for second segrment.

Figure £3.5

29, Place 10-0 mylon suture to secure incision [Fig 25.5).
a. Mace deep to base of incision for good closure.
b, Tie securely,

¢, Mote; Some surgeons do not use suture and apply band-

Ao sofl eantact lend indtead,
30 Adminkster corticosterold and antiblatic draps,
1. Remowe lid speculum.

Postoperative Procedure

I. Corticosteroid drops 4 times per day for 1 week.
2. Tapical antibiatic 4 times per day for 1 week,

1. Monpreserved lubricants as needed.

4. Explain postoperative management t patient,
5. Optional: Bandage solt contact lens,

Follow-up Schedule

1. Postoperative day 1.

2. Postaperative week 1.

3. Month 1 [may remove suture hiere on myopia and LASIE
ectasia patients).

4. Month 3 [may remove suture here on keratooonus
patients].

5. Months G, 12 as necessary,

Complications

1. Segmient migrarion,

2, Segmient extrusion.

3. Dptical side effects such as glare and hala.
4. Induced astigmatism.

5. Microbial keratitis.
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Corneal Foreign Body Removal

Indications

® Superficial foreign bodies that are easily accessible

= Srromal foreign bodies such as wood that kave a high
likelihood of harboring infections

® Embedded foreign badies in the anterior comeal stroma

= Any loreign bocy that has an associated infiltrate

= Ean foreign baces weith rost ring formation

Mote: Any cormeal ar limbal farsign body that has penetrated
into the anterior chamber misst be removed under controllaeed
sterde conditions vnder magnification (ses Chapter 28).

Make: Substances such as glass and certain minerals are inert,
and rarely cause an inflammatory response, IF the foreign body
has been present for a few days, & not exposed to the surface
(the epithelium has covered the area In a smopth plane), and
it has not induced an inflammatory response, it may be left in
pl.:cr. especially if it i near the visual axis, where overrealous
remaval ar buering rmay cause scarring. Close follovwsup is war
ranted in these cases. If the foreign bady is an unknovwn male-
riad, it should be removed,

Preoperative Procedure

1. Perform a caseful, sIE lamp examination, payving particu-
lar artennion to the depth and nature of the feredgn body,

2 0f the foreign body is deep, perform Seidel test ma rule out
penEtration into the anterior chamber,

3. If an intraacular foreign body is considered, check angle
and lens carcfully, measwre intraocular pressure, and per-
form chilared ophthalmoscopy,

4, Hagnostic imaging [ B-scan ulrasomograply, camputer-
ized tomdegraphy, and magnetic resonance imaging ) may
be indicated to rule ouf an ocoult foreign ody.

Ultraspund biomicrosoopy may be wuseful for assessing for-
eign bodies in the angle,

Instrumentation

Lid speculum {optional )

Corton ripped applicators or cellulose sponges
25 or 27 gauge needle or hockey stck
Jeweler's lorceps

Muotorized corneal burr

Togieal anesthetic (88, praparacaine)

Dperative Procedure

1. Anesthesia:
a. Tapical proparacaine.
b. Peribulbar or retrobulbar block in very uncooperative
patient.
2. Insert lid speculum [optional].

Motes Itis preferable to remmowve the foreign without a specelum
if pewssatibe, This allaws the patient to blink between opera-

tive steps to Bubricate the cormeal surface, allawing lor better
visualization and, often. mobilizathen of an already loosened
forelgr body,

Figure 26.1

137



138 V Eye Trauma
1, Undermine the fereign body from the comea [25 gauge
needle tip).
a. Place vip of needle { bevel up) under edge of foreign
bty and dislodge ourward. May use hockey stick
| Fig. 261},
b Avoid repeated stabs gt matenal, which may damage
surrounding Bowman and stroma. and lead to scar-
reifg arel de by Tealing,

Kote: When performing this procedure at the slit lamp, make
sure the patient™s head is fully pressed in sgainsg the headlbamd
and the examiness anm is stabilized as to prevent the needle
from penetrating the cornea should the patient move,

4 Omnce the fareign body i3 Toosened, it may be removed
wihole with a meastened catton swab or cellulose sponge.
Optionel: If there = any suspicion of infectious material,

culture the fereign body as well as the corneal bed,

5. Bemovie rissidual debris vsing steps 3 and 4,
6. IFa rust ring is noted ande the foreign body 5 pemmesd;
a. Remove the rust ring with a cormeal mogosized busr,
b IF whe ring cannob be removed easaly or itis in deep
Abranma, consider winiling 2d-48 s frar e st 10
riaF fo fhe anierior srronia,

Mote: Small specks of rust matenal may be left i they cannot ba
remowed,

7. Debridde any loose and nonvidhle epithelium {cation
tipped applicator, jeweler's foroeps).

Postoperative Procedure

1. Close follow-up is required. The patient shoubd be reex-
amined 24 hours after foreign body removal, and every
2448 hours wntil the area reepithelializes. Careful atten-
itsan Shwomulel s praicd b possible carly infection or s{romeal
AECToss,

2. Cycloplegic drops (4., cyclopentolate 1%,

3. Anritintic drops e, mosdfaxacin 05 [Vigamos, Aloon
Labaratories, Inc., Foert Waorth, T, US), gatifloxacin 0.9%

[ Zymar, Allergan, Inc., Irvine, CA, US)) 4-8 times per day,
or gintment {eg., cpreflaxcacn, [Cilexan, Alcon Laborano-
ries, Inc.L

4. Fartified antibiotics (2.g., tobramycin, cefazolin] should
be considered in cases of organic foreign bodies with a
Lapge inflammatoryinfEcious respoddke sven belore cul-
tures results are confirmead,

5. Oral pai medications a5 necessary,

& Once epitheliazation is complete, topical sterakd medica-
tions [ e.g., prednisolone acetate 13] may be administered
ta reduce scarring and inflammatory consegquences of
Frreign brdy removal,

Mate: We prefer to avoid bandage contact lenses and pressure
patches after foralgn body removal, even in cases where Inert,
supposedly noninfectiows materal is embedded. it may be dif-
ficult o trully ascertain the infectious risk in such cases,

Complications

1. Persistent epithelial defect {usually with retatned mate-
rial amadfor rust ring )

2. Persistent inflammation or iritis

1. Anterior stromal scarring o loss of best corrected wisual
acuiry

4. latrogenic perforation into anterior chamber

5. Invles g

G Recurrent corneal ermsion
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Hyphema Evacuation

Indications

# First sign of cormeal siromal Moed staining

Total or near-total byphemas rthat do not resolve by day 5

u Sickle cell trait or dispase patients with intraocular pres-
sure {/OF) greater than 25 Tor more than 24 howrs

B Progressively swarsening visual acuiry

= Peratstent blood clor in angle for longer than 10 days

B Increase in WP despete maximum medical cherapy (100F
greater than 50 mim Hg for 5 days or greater than 35 mm
Hg for ¥ days)

Preoperative Procedure

1. Perform & complere ocular Xamination o rele oul i mip-
nwresd glabe,

2, Document the size ( percentage of antenor chamber| of
ilee hy phema, as well a5 any other antenor segment ab-
naralities.

3, Measure the 0P and perform a dilated fundus exam
[avoid scleral depression].

4. B-scan ultrasonography. compaterized tomography mag-
netic resonance imaging. and wlirasownd biomicroscapy
may be useful inassessing the anterior segment and pas-
terior segment,

5. Patients of Alrican and Mediterranean descent mmest b
screened for sickle cell trait ar sickle cell disease (Sichle-
dex prep; hemoaglobin electrophoresis if necessary ),

Supportive Treotment

1. Shizld the affected eye with metal or plastic at all gmes,

2. Confine patient to bed rest, or tovery limted acinaly,

3, Elewate heatd W0 degrees while resting and sleeping,

4, Prascribe mild analgesia [e.g., acetaminaphen

5, Avoid aspirin-cantaining products, nonsteraidal anti-in-
flammatary aEents, or anticoagulants.

Aedical Treatment

1. Cycloplegia jeg., Atropine 1% drops 2-3 times per day ),
2. Steroid drops {e.g. prednisolone acetate 1% 4-8 times per
day ], based on inflammation,
1. Managerent of 1OF
d E-blockers should be used if 1P > 30 mm He (lower
threshadd for sickle cell and previous glaucoma pa-
rients].
b Add w-agonist or topical carbonic anbydrase inhibitor,
ar both if needed.
. Consider oral acetazolamide or intravenous manmnits
if draps are unsuccessful.

Mote; Skkle cell patients may use [5-bleders, but all other med-
icines st be vsed with caution, Tapical and systemic carbanic
anhydrase mhibitors may induce sickling. «-agonists may affect
iris vidsels, Prostaglamdin-analogs and miotics may promdatea
inflammation.

4. In hospitalized patients, oral or topical aminscaproic acid
may be admimistered o redoce rebdeeding, if nor medi-
cally contraindicated.

Imstrumentation

Lid speculum (e.g., Lieberman]

21 gaupe infusion cannula

Irrigation/aspiration device [bimanual prederned)
Intraocular diathermy

Viscoelastic substamce (e . Healon, Amvisc]
Micravitrectomy suction/cutling nsirement
Microsharp blade

Eeratome

Fine-toothed tissue Forceps (eg, 1 12 mim Castroviejo,
Colibri)

Yannas sCissors

# Cellolose sponges

B Cyclodialysis spatuia

W EH S ES §EE
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®  10-0 nylon swture
B 7-0Wicryl suture
B Mepdle holder

5 Musche hook

8 Lens loop

Operative Procedure
Hyphema Evacuotion Procedures

Anterior chamber washout is the simplest and safess method
ol clearing bload from the anterior chamber, For brge clots, a
"hyphemectomy” using a vitrectomy cutting device or limbal
clot delivery through a large incision may be useful,

Anterfar Chamber Washowt

l. Anesthesia

a, Topical anesthetic (eg., proparacaing).

b Peribulbar or retrobulbar plus lid block for an un-
cooperative patient or when surgical time is anfici-
prated to be prolonged.

2, Prep and drape,

a. Use povidone-iodide 5% on a cotton-tipped applica-
tor to genthy clean eyelashes and lid margins.

b. Place one or two drops of povidone-iodide in the
conjunctival formix,

3, Gently insert lid speculum,
4, Create two paracentesis ports through clear cornea,

a, Place incisions at 1 and 10 o'clock.

b. Internal openings should be 2 mm.

. Use a MicroSharp blade.

Figure 231

3, lrrigate the anterior chamber (Fig 2310
A, Use balanced sale solution (B55) on a 21 gauge irnga-
ron cannula.
b. Depress the posterior lip of the fellow paracentesis
with a cyclodialysis spatula,

6. Anterior chamber fluid, including red blood cells and
possibly small free-floating clots shouldd ke seen exiting
the wound (Fig, 2711

7. Bewverse the irrigation cannula and spatuly sives and ir-
rigate again,

Mote; Extra care shauld be taken in phakic individuals to aeeid
capiule or lens damage during these maneuvers,

8. Repeat steps 5 and 6 as necessary until good anterior
sepment visualization is achieved,

9, Hydrate the wounds with B5S and test for integrity

1. Place 10-0 nylon interrupied sutures,

Make: It s not necessary to rermove the entine chot with thes
technique, Bvacuation of suspended red blood cells and de-
brris is the goal. Removal of larger clots should be approached
through lmbal clot expression or a micrositrectomy outting
clewice

Limbal Clot Defivery

Hygphema clars reach thearr maximal consolidation and re-
praction by day 4 1o 7, wihich 5 the oprimal cimse w perform
this rechnique.

1. Perform steps 1-3 as above,
2. Create limbal clear corneal incision of at least 6 mm in
length with a keratome.

1. If clat does not spontaneswsly prolapse from weend, br-
rigate through paracentesis with B55 on cannula (Fig.
12,

4, Gently place a muscle hook or cyclodialysis spatula at the
inferter limbus and rall upaard toweard the superiar lim-
b to help manwally express the clotred blood,

5. An assistant may elevate the anterior lip of the weend
with 0,12 larceps,
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Figure 27.3 / |

Optiara!; Mace a lens loop throwgh the supenas incision o
engage the blaod clot. Mebahze the clot thraugh the wound
in a controlled manner. as in extracapsular Cataract exrac-
tion (Fig, 27.3),

&. Perform a peripheral iridectomy [Wannas scissors, (1012
forceps)L

1. Close the wound with interrupted 10-0 mydon sutures,

8. Bepasition the conjunctiva and secure with 7-0 Viorg
sutures (012 forcegs, necdle holder)

Microvitrectomy Cutting/Aspinotion Removal [Automated
Hyphemectomy)
1. Perform steps 1-4 a5 fn aneerior charmber washour,

Mote: The same ports that are used i anterior chamber wash-
ot may b used for this technsgquee, Many surgeons begn with
awashout and proceed with hyphemectomy anly if a persitent
chat cannot be sufliciently remoeed.

2. Remowe clot using the vitrectomy Cutting device o one
hand and the irmgation device in the other [Fig. 274

3. Awoid trauma to lens, iris, and corneal endothelium by
keeping instrument tip in view at all times.

4. Tamponade any active bleeding that may arise when the
clot is pulled sway Trom the fragile iris vessels By using
the pressure of the infuston cannula,

Mot Viscoelastic placed over these active areas may belp; bi-
manaial diatherrmy should be reserved for recaleitrant bleeding.

5. Hydrate wounds with BSS.
G, Close wound with 10-0 nlan intermegpied suifuies.

Postoperative Procedure

Immediote Follow-up Schedule

I. Keep patch and shield in place until the patient is éxam-
imed om postoperative day 1.

I, The madical rraatment insnmaed prior o surgery should
he continued in (he pastoperative periad [see “BMeadical
Treatment™ L

1. Topical antibiotlc drops (eg., moxifloxacin (05K [Viga-
mic, Aloom Labaratories, Inc., Fort \Worth, TH, US), gari-
floackn 0U3% [ 2ymar, Allergan, Inc., freine, T, US))

4 times per day for 1 week,

4. Steroid drops (e, prednisalone acetate T3] 4 1o G LEmwes
per day, tapered over -4 0 G weeks, a3 inflammation im-
praves,

5. Cyeloplegia(eq., cyvclopentolate 15) 3 tinses per day, ta-
pered as the inflammation subsides,

o WOP-lowenng medications may be systematicalby elimi-
nated if the pressure remains controlled (this may take
wieels or longer in some patients)

1. Patient may pradually increase activity kel

Folow-tp Schedwle

1, Postoperative day 1.

2. Postoperative day 2 or 3, then every fow days,

3. Two, 4, and & weeks postoperatively and then as neces-
sary,

Long-Term Foltow-up Schedule

1, Perfarm gonioscopy and dilated fundus examination
with scleral depression 2-6 weeks after initial trauma.

2. Complete yearky checkups to rule out angle recession
Elavcoma,

Complications

1. Surgical damage to carnea, iris, or lens

2. Inaclvertent damage b ifis

3. Rebleedimg (mast frequiently 2=5 days after injury s
4. synechiae formation

5. Glaucoma
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Corneoscleral Lacerations and Ruptured

Globe Repair

Indications

s Pariial-thickness wounsds with signilcant override or
g

m Specifle partial-thickness wounds that are at a higher
risk of perforation (e.g., children)

® Full-thickness wownds larger than 3 mm that do not self-
seal

® Full-thickness wounds that do not close adeguately with

handage lens or tissue gloe placement

Wounds with loss of comeal tissue

All full-rhickness wounds with iris incarcesation

All full-chickness wounds with vitreous incarcaration

All posterior scheral lacerations Cand any Sespecied pos-

terior lacerations baged on exam )

Objectives
Primary Objective

To obtain complete watertight closure of the glabe with res
toration of structural infegnty.

Secandary Objectives

Remowve distupted tissies (e, lend, vilresaes L
Remove intrascular loreign badies,

Preveni infection.

Prepare for futwre reconstroction and rehabilitation
stralegies

Preaperative Procedure

Owerall goals for treating a patient with a pessible corneal or
seleral laceration include:

142

1. Recogmize and adelress any Iir'l:'-[hl'-e'.:llel'lll'lg SYSTEMILC COM-
dhitinng,
2. Obtain a detailed history.

a. Specilically address the possibility of an intraocular
fareign boaly,

b, Determine if previous eye surgery took place {e.g.,
radial keratotarmy or RE incisions and cataract waam
predispose to rapdure; LASIK scars predispose to lap
clehisence )

3. Carefully evaliare the eye and adnexa,

a. Evelid freegularitios may be a foreign body entrance
aia,

b Assess pupillary function and inspect pupil at slit
Lamyy,

. Sewere subconjunctival bemarrhage and Shallow or
wirisaally deep anterior chamber are strong indica-
ors af ruptured globa,

d. Bacument hyphema size, lens or icis injury, and optic
nerve or retinal damage.

Waote; Aaid intraocular prisdsare meaiurements vien thesa is a
pevisibility of globe rupiure.

4. Obtain imaging studies as necessary (plain film, cam-
puted tomographic scan
a Magnetic resonance imaeing should be avalded in any
case wiyers 3 metallic foreign body is possible.
b, A- and B-seans should be avoided in cases of globe
rupture until the globe is watertight,

Supportive Treatment

1. Shield (metal or plastich the affected eve at all tines

2. Reduce pain and navsea Lo prevent lid squeezing,

1. Confine patient o bed rest and Tasting antl] time of aur-
gary,
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4, Administer prophylactic intravenous broad spectrum an-
tibdotics,
a, Cefazolin {1 g1V every 8 howrs ) and ciprofloxacin (400
g 1V 2 times per day ) are a typical combination,
b, Clindarmycin s added when an infraocular fereign
hiody is suspected {for Baciius coverage),
5, Tetanus toxoid as needed,

Monsurgical Managenent
Sulf-Sealing or Partial-Thickness Woundy

1. A Sewde] resr should be conducted to mile oul oocult peg-
faratipn.

2, Provocation with gentle Anger pressure at the slit lamp
may be done.
If either (] ar (2} abowe are positive, broad spectrum an-

tibiotic coverage should be initiated and patent should be
follvwed closely.

Solt contact berms.

Figure 28.1

L Irminimal wound gape is present, the edges do not over-
ricle, and the antereor chamber remains formed =usually
in laceranions smaller than 3 mm—a bandage contact lens
iy be used (Fig, 2871

4. Altermatively, 3 pressure parch may be used,

& Acycloplegic agent [e.g., homatropine 55 and anvibiogic
drop (e.g., moxilloxacin 0.5% [Vigamo, Alcon Laborato-
ries. Ine. Fort Worth, TX, US), patifloxacin 003% | Zymar,
Altergan, [nc., brvine, CA, US] 16 times per day should be
used.

& Bamdage lens should be left on For 2-4 weeks, or when
Che stramal wound appears o be stabilozed.

T A plastic ar metal shield should be placed aver allacned
eype each evening and protecrive daytime eyewear <howld
be worn until wound is sufficiently healed.

Puncture Wounds or Small Tissue-Loss Wounds

. Cyanoacrylate glue may be wieful in these situations (sec
Chapter 21}

2. For children and uncoopesative patients, and those wha
may hawe difficulty keeping Fellow-up exams, definitive
surgical clasure is more approprate.

The surgeon shoubd remember that the Best way o ensan
gl rissee closure 15 with suniore placensent, Amy woaund
wirh significant override or gape—whether parrial or full
thickness—should be repaired with sutures.

Conjunclival Laceration Repair

Any case of travmaric canjunctival laceration should be sws-
pected o be a ruptured globe. If any examination findings
are suggestive of scleral laceration, the patient should be
taken to the eperating room for exploration. Exploration of
the sclera with cotton-tipped applicator under topical an-
esthesia (e.g., proparacaine ) may be useful,

[T the injury tnvolves only the conjunctiva, reatment is as
follcvers:

1, Confunctival lacerations bess than 1.0 cm, with minimal
exposed Tenon capsule:

a. Antibictic ointment (e.g., erythromycing or draps (.8,
moxiflaxacen 0.5% [Vigamax, Alcon Laborateries, inc.),
gafifloxacin 0.3% [Zymar, Allergan, Inc.]} 4-6 times per
day.

b Consider pressure patching for the first 24 hours.

2. For conjunctival lacerations larger than | cm, or irregular
wounds with expased Tenon capsule or muscle sheath:

a. Carefully inspect tissue edges to excise Tenon capsube
[ Bluint Wespoor sCissors ),

b Perforon interrupted suture closure with absarbakble
sutures {emg §-0Vicryl L

i. Awoid burying edpe of conjunctiva when clasing
wounid.

b, Aeic] sutwring divecthy to the plica semiluparis or
caruncle,

Instrumentation

Lid speculum (&g Lieberman)

Fine-toothed tissue forceps (e.g. 012 mm lorceps)
Westeoll scissors

Subares (40 silk, 3-0nylon, 10-40, and 17-0 mylon with
spatulated needle, B-0 Vicryl)

Nesdbe holder

Smaooth forceps {eg., Chandler or Bracken forceps)
Viscoelastic matenal (eg., Amvisc, Viscoat)
Cyclodialysis spatula

Wannas scissors

Mustle hook

MicroSharp bade

Cellwlose sponges

Cotton-tipped applicaor

Fluprescein strip

Culture mateniaks

R Er E

N o FE E®RENNNEN

Operative Procedure

1. Anesthesia: Many cases can be repaired using peribalbar
anesthesia with a lid block or topical anesthesia. General
anesthesia is an option in certain cases, unless medically
contraindicated,

L Prep amd drape with minimal pressore on glabe,

1, Gently insert lid speculum (ina severely travmarized
2labe, d-0 silk traction sutwres through the upper and
lowwer lids or Steri-5trips can be wsed to retract the lids to
avoid speculum pressure
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4, Culrure the wound edges on bleod, chocolare, thioghyoo-
late, and Sabouraud's agar. Culvure any foreign bodies ar
ewcised tissuet.

Simple Full-Thickress Comeol Locerations

Mewdle halder

100 Nylon

Flgure 28.2

1. JE b wepmand s watertight amd the anteior chamber
fedniaing formed, divecr suturing 5 advisable, using a
minimal-touch or no-touch technlgue,

2 Gantly irrigate wound with balanced salt solution {855

1. Fixate globe using (12 forceps.

4. FMace a 10-0 nylon suswre [ spatulated needle) through
miidpaint af Liceration lengil. using o one-hancéed fech-
LELIE,

a, Direct needle inte cormea at 3 90 degree angle, and
ratate hand to pass throwgh stroma following the
needle curee (Fig, 28,20

B Cormeal suteres shaald be - 1.5 maim in kength and 90%
desp in the sreema,

Mote: Full-thickness bites should be avoided as the suteng may
act a5 a conduit for microarganisms,

C. Uinear lacerations: Surure pass should be equidistant
on both sides of the wound (Fig, 28.34),

d. Obligue lacerations: Needle pass shoukd be equi-
distant ta the deepest part of the wound to prevent
overtide (Fig. 28.38).

. Flace subsequent sutures by progressively halving the

lergth of the cormeal wound,

G, 1 phe wound 15 nol stable, irrigale visooelastic into the
anteriar chamber through a limbal paracentesis (avobds
disruption of wiound edges, amd allaws better acoess For
instruments .

(W]

Mote: i the anterior chamber is flat, may irrigate viscoelastic di-
recithy throargh wound o deepen chamber: a paracentesis may
be placed secandarily.

T Temporary superficial sutures may be wsed fo help sta-
bilize the eye in certain cases.

B, Typical corneal suture length should be 1.5 mm (equal

lemgth on both sides of wound ).

a Longer ssitires may be dsed near the limbas tain-
disee ceniral corneal stespenime thisreby maintaning
the pretrauma comeal contour [Fig. 28.4A%; central
Support surure is remosed after peripheral sutures
are placed.

b, Use lenger suture bites in edematows or macerated
wonid edpes 1o ensure closure,

¢, Shorier saiures (and finer supnes, =, =0 nylon )
shoanld be wsed in the wizual 2515 10 minimeze scar
rimg [ may wish o straddle viswal axis with sutures)

(Fig. 28.48].

d. Each surues hite shoubd be of maderate ension,

The suture Enots with 3=1-=1 ghrows and themn cur ands

[spe Chapter 15).

10, Amy loose or temporary sutures should be replaced. buot
] eversealous remaval or ceplacEment [indrisa secl
rmanipulation compromises the swaewrd],

1. Trim knot ends and buary knots away from the visual
axis. Direct the ends of the knots away from the surface
to facilitate subsequent removal {see Chapter 15,

1E, Degpen the antenor chamber with 855 and check
wiound for leaks wsang a cellubose sponge awdior a Nuo-
resceim sirip.

e
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Steflate Lecerotions with and withowt Tissue Avulsion

1. Samiple interrupred suture closure of esch wing of a sel-
late laceration may be pecformed if there is no tissue [oss,
&, Place 10-0 nylon sutures perpendicular tooeach linga
laceration.
b Check with fluorescein strip to ensure watertight cla-

sure.

Figure 28,5

2, Close stellate lacerations that do nat obtain watertighi

closure with a purse-arring rechnique [Fig. 28.5),

a, Use diamand or McroSharp blade o create partial
thickmess stromal incisions in each wing of stellate
wrounid.

b. Passnepdle through one stromal incision to the othes,
engaging each corneal Laceration at S0 stromal depth

¢, Once the continuous suture is passed back through
the entrance incision, the needle is remaved, the su-
ture is drawen tight and then tied in 3-1-1 fashion.

d. Additional interrupted sutures may be placed as
nedded

3, 00 the cener of the Lceration continues o leak. apply tis-

stie adhesive and 2 bandege contact lens (see Chapter 211

4. In cases where an avulsed piece of corneal tissue is
present, suture the apex Arst, then proceed with addi-
tional sutures,

Cewrieal Lacerations with I mcarceration

I. Carefully inspect tissue for viability.
& ALTEpL Lo preserve as much s Eesae as possible,
b, Dbavbously devitalized or macerated tissue should be
excised by cutting flush to the cormea (Vannas scis-
5078 ],
<. Any iris tissue that appears epithelialized should be
eacised and sent for culture.
d, W angury occurrsd more than 24 hoers earlien, excise
expoded iris 1o reduce infection risk,
2, Balecr cases with minimal iris incarceration may be man-
aged pharmacalegically

a, Central wounds with iris incarceration may be treated
with a dilating agent (e.g., intraocular epinephrine
110,000

b, Peripheral weounds with incarceration may be treated
wilth a muiotic agent (&g, intrancular acetyicholine],

3, If pharmacologic therapy Tails, create a paraceniesis at
the limbus furthest away fram site of the corneal wound

([ WlicroSharp blade).,

A [mstill viscpalastic through paracentesis ro despen ante-
rior chamber [Fig 28.6],

Figure Z8.7

A, I0the chamber is Mat and the wound is unstable, a tem-
porary mylon suture through the center of the leceration
(placed superficially to awpdd iris involvement) may facili-
tate chamber deepening.

G, Ifthe iris remains incarcerated in wound after chamber
deepeming, sweep with a cyclodialysis spatula ar irogat-
ing cannula [Fig. 28.7],
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a, Insert instrument through paracentesis. 7. Carefully examine areas near the laceration, as well as
b. Methodically sweep (e.g., windshield wiper] parallel behind muscle insertions.
toiris plane. a. Clean owerlying Tenon capsule (0.2 forceps, Westoott

. Avoid latrogenic damage to comea, ins, and lens. SCISSOTS ).

T Bepair of iris damage is usually performed at a later date, b. Use muscle hook or retractor to explore behind mus-
in association with ather reconstruction procecunes, in- Cle insermons,
cluding lens removal, anterior vitrectomy, and intraocu- €, Mlay wie -0 silk fraction sulure (o relrack rectus mus-
lar lens implantation [see Chaprer 29, cle,

d. If necessary, the muscle may be disinserted afte
securing with a 6-0 double-armed Vicrd suturs and

Comea’ Lacerutions with Lens Damoge then reattached after the scleral laceration is repaired
See Chapter 13. (see Chapter 37).
Simple Corneoscleral Locerations Posterior Scleral Locerations

The postenor extent of lacerations that extend very far poste-
riorly (sometimes to the opdic nerve) may be left unsutured,
Significant globe distortion would oocur with attempted
posterior closure, olten leading o expulsion of intraocular
comlbents.

1. Large lacerations may require stabilization with tempo-
rary sutures to restore structural integrity.

Figure 38.8

Z, Bealign the limbas with 8=0 nylon or silk suteres (Flg.
28.8).
3. Reposit prolapsed iris, if necessary.
4. Close corneal wound as discussed.
5 Create peritomy,
a, I seleral partion of wound s small, a localized peri-
tormy may be made over laceration area.
b. For larger imjurics. a 360 degree peritomy is made,
and each quadrant is exploned,
6. Place soleral sunires a5 soan a5 a mew area af liceration is
uncovered (Fig. 28.8 1
a. Surgical loupes may be helpful for posterior sutures,
b. B-0 mylon or 7-0 Vicryl sutwres may be used.
¢ Pasd peedle completely through one emd of wouned
bafore making the second pass, Figuire 28.9
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Corneascleral Lacerations with Uveal and Vitreaus

Prolapse

1, Create a 360 degres peritormy and identify areas of globe
rupture and weealfvitreous loss,

2. Vipreous prolapsing through the wound can be secured
with dry cellulase sponges and cul Mush wath the scleral
surface, Avoid exeess (raction on the vitreous [Figs. 28.94
aned 2898,

3. 1 the views 15 adequate, a vitreous cutting device may be
used ar the wound

Mote: Posterion wouwnds with vitreows incarceration are likely to
hawe accompanying retinal damage, which may require subse-
quent sitreaus surgery. The oearall goal of the initial surgery s

watertight closure of the globe, which will facilitate any tuture

procedures,

4. Reposit uves prolapsing through the scleval wound, if
possibile,

Mote: Excising uveal tissue leads to extensive Bleeding and es-
cising weea in vwounds posterion to the pars plana may damags
thee retina.

Mote: in severe trauma cases, may excise prolapsed tissuas to
obtain chosure [in such cases, the tissue should be identified by
histopathaologic examination).

5. Beganning at the anterier [(Hmbal) edge, procesd posteri-
oy with interrupted 8-0 nylon or silk sutwres in a zip-
per-like fashion,

Limbal sutore
placed first

Figure 28.70F

6. Reposil prodapsed oveal nissoe by having an assistant
gently push the uveal risswe into the wound wsing a cy-
clodialysis spatula as the surgeon sutures (Fig. 28100

T, Raige the wound edges with foroeps to keep sutung pas-
sage away [rom the underdying uve,

8. Pass the peedle completely through one end of the scle-
ral gape belore making the second pass,

9. Tighten each suture 5o the scheral edges appose well,
wilth no wvea ar vitreous in wound,

Corneoscleral Locerations wilh Tissue Loss

1. Directly suture small puncture wounds and small aval-
siwe injuries [though tissue distortion often leads to ex-
CEssvE scarting and astigmatismy),

2. 5mall stellate lacerations may require chosure with nssee
adhesives if a central leak persists (see Chapter 211

1. Replace tissue if necessary in cases with excessive NEsue
loss:

&, Lamellar panch graft (see Chapter 20) with fresh or
frezen comeal or scleral tissue.
b. Full-thickness patch graft (requires healthy tissue
“hed” to suture into].
. Penetrating keratoplasty (PE) (see Chapter 15] 1%
rarely indicated in primary repair after prauma,
i Best to quiet inflammation and trear possible in-
fection pricr o a PK
i In cases of exrensive carneal tissue loss, a primary
PE and antenion segment reconstrection procedure
may be considered
lii. Extrerne care should be taken while trephinating
an open globe

irreparable Tissue Infury

Cases of severe globe disruption with loss of intraccular
contents may be irreparable. If every attempt to restare the
globe's integrity is unsuccessful, primary enucleation may
be performed if proper informed consent was obtained be-
fore surgery. Consideration of sympathetic ophthalmia and
anesthesia risks of a second procedure most be made. When
possible, some restaration of globe integrity allows time for
the patient and family 1o sccepd the necessity of a secomdary
enucleatien

Postoperative Procedure

At Conclusion of Surgery

. Administer subconjunctival injection of a broad-spec-
trum antibiotic (e, cefazolin 100 mg).

2. Subconjunclival gentamicin administration should be
avoided due to patential retinal [Oxicaly.

1. Administer suboonjunctival stersdds {eg., dexamerhasong
12 1o 24 mg) dn cases with a low suspicion of postopera-
tive endaphthalmitis.
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Follow-up Schedule

I. Intravenous antibiotics (Sec Supportive Treatment sec-
tion earlier in this chapter) slould b continued for 3-4
days,

2, Topical fortitied angibiories vancomyein 50 mg/ml and

ceftazichirme 50 mg/m!] administered every hour. Alterna-

tively, topleal luorequinolone drops (e.g., moxifloxacin

(15% [Vigamow Alcon Laboratories, [nc., Fort Worth, TX,

U%), gariflaxacin 0.3% | Zymar. Allergan. Inc., Irvine, CA,

US|} 4 times per day for 1 week may be given hourly,

then lmwered in Fregquency as The ey heals.

Momirar culture resulis and adjuse antibioe regimen ac-

cardingly,

4. Cycloplegia (eg., cyclopentolate 1% 3 times per day, ta-
pered as the inflammation subsides,

5. Tepical steroid drops (@8 predodlone acetare 15} 4-6
tirmes per day, tapered over 4-G weeks may B2 used (o
reciscs podfoperilive scarring and prevent vessel in-
anath,

3

Motes Sterosd drops increase the dsk of infectsan, especially in
wiaunds caused by vegetable matter or foreign bodies,

&, The injured eye should be shiclded ar all times (other
tham when drops are administered ) for &8 weekd poal-
operatvely,

Complications

Endophthalmitis

Hyphema

Increased intraocular pressere
Hypotomy ar wonnd keak
Virreous or wveal incarceration in wound
Cysrabd macular edema
Glaucoma

Retinal detachment

Epithelial dowsmgroth

10, Cormeal scarmng or edema

1, lrregular astigmatism

12, Sympathetic ophthalmia

- PR ET R
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Repair of Iris Trauma and Iris Suturing

Techniques

Indications

Iradodialyses and ims sphincter tear, causing glare, photo-
phabia, or cosmetically unacceptable anksocaria

Objectives

=B Preserve 36 el i tissue and maintain as normal oow-
lar anatomy as possible,

8 Recanstruct pupil to prevent glare and photophobia.

= Restore a firm iris struoture to avoid synechia formation
and glaucoma.

& Protect comea [or comeal praft) from iridocorneal adhe-
sions and glaucema.

& Crease a stable inis diaphragm for support of anterior of
posterion intraocular lens,

Preoperative Procedure

The initial treatiment of ics injury 15 consecvanve until initial
rrauima repain i complete and wound is stabilized.

1. Shield {metal or plastic) the affected eye ar all times.
2, Beduce pain and nausea to prevent lid squeezing.
3, Confine patient o bed rest and keep fasting {MPOE until
time of surgeny,
4, Administer prophylactic intravenous broad-spectrum an-
tibiotics if appropriate
4, Celazolin {1 g IV every 8 howrs) and ciprofloxacin (400
g IV 2 tiees per day) are a typical combination.
b. Clindamycin is added when an intraocular fereign
body is suspected (for Breillies coverage |,
5. Tetaniis tox0id as negded,

Nonsurgicol Monagement

i Sunglasses

# Tinted contact lenses

& Contact lenses with an artilicial iris peripheral pogimnen-

Lafsan

e Toplcal medications
mliotic agents (e.g. pilocarpine 1%) may reduce size of
a traumatically dilated pupil.
Mydriatic agents [e.p. Cyclopentolate 1) may nir
malize a decenteraed papil.

Laser Treatments

Wote: This technique is most wseful when dil sting drops ane
ineffective, where slbesions and bands can be lysed. and a
sphincterotomy can recenter an eccentric pupil,

1. Argon laser settings: 30w micron] spal size, posdeer 1000
W (millivares ) posver, 0,1 second duratkon; o nsk of
lens capsule rupture [can use in phakic patients)

2. Meodymium:yttrium-aluminum-garmet { Hd:YAG) laser
seftings: 5 vo 6 m) and higher; higher rate of bleeding
than argon laser.

Instrumentation

5 Lig speculum {e.g., Lieberman)

@ Fene-teadt hed tssue farceps (e.p. 0012 mm forceps |

0 Wesiopll sCissnrs

2 10-0 palyprojgylens sutures {with a long needle e.2.,
Ethicon CiF-4 far closed-chamber cases; Short needle
o.2., Ethicon BV 100-4 for open sky cases)

Sutures (4-0 siltk, 10-0 mdon, 810 Viergl)

Miedle holder

Smioath forceps (e, Chandles or Bracken forceps)
Viscoelaste material {e.g., Amvisc, Viscoar)

149
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Cyclodialysis spatula

Vannas scissors

MicroSharp blade

Cellulose sponges

Kuglen hoak

Scalpel {eg., #15 Bard-Parker blade)
Handheld cautery

Wheeler knife

MVE blade

Operative Procedure
iridogliaiysis Repair

1. Anesthesia: Peribulbar or retrobulbar Block with or
without lid Block. Certain cases may require general an-
esthesia (extensive repair, medically unstable patient),

& Prap and drape,

a, Use povidone-lodide 5% on a cotron-tipped applica-
tor to gently clean evelashes and lid margins,

b, Place one or two drops of povidone-iodide in the
conjunctival fornix,

1. Genthy insert lid speculum [in a severely traumatized
2lakbe, 4-0 silk traction sutures theough the upper ane
boveer lids or Steri-Strips can Be used to retract the lids
o avoid speculum pressure ],

4. Llsing 012 lorceps and Wesicall scissors, create a boecal-
zed conjunceaval peritomy i the reglon of the dialysis.

5. Lightly cauterize the underlying scleral bed.

Figure 29.1

6. Create paracentesis using MicroSharp or MVE blade 4-5
clock hours away from area of diahysis (Fig. 29.1).

T, Instill viscoelastic into the anterior chamber through
paracentesis porm.

B. If necessary, use cyclodialysis spamla to break synechia
and free as much iris tissue as possible,

Flgure 29,2

O, Intrectuce one arm of a double-armed 10-0 polypro-
]’b-j,llFl'lE' suture through the paracentasis and engage the
dialyzed edge of the irs( Fig. 2921

Mote: Care must be taken nat to allow the needle to pass
throwgh Descemet membrane and te avold touching the lens,

I, Pass the nesdle through the adjacent sclera, Use secancd
instrwment (e g 002 forceps] to apply pressure behin
needle exit prne.

v

-

i

e

Figure 20,3

11, Pass the lellow arm of the same suture in similar fash-
ion thraugh the paracentesis, ins, and sclera, using (or
ceps far countertraction | Fig 29.3),

Figure 29.4

12, Cur the needbes ofl and tie the suture securely in 3-1-1
fashion [ Fig. 29.4].
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Flgure 39.5 ki

13, Cut the knot ends and rotate below the scleral surface
(Fig. 28.5]

14, Close the conjunctival lag over the poly pragilens si-
ture with absorbable sutures [eg. $-0Wicrl ),

15, Hydrate the paracentesds with balenced salt solution
and check integrity: place interrupted 10-0 rodon su-
ture if necessany.

Pupil Repair (MoConne! Suture Technigue)

L. Anesthesia: Peribulbar or retrobulbar block with or
withowt lid block
2. Prep and drape,
&, Lse povidana-indides 5% on a catman tipged applica-
tor to gently clean eyelashes and lid margins,
b. Place 1 ar 2 drops of powidone-icdide in the conjunc-
tival formie
3. Gently insert lid speculum {in a severely traumatized
globe, 4-0 silk traction sutures through the upper and
lower lids or Steri-Strips can be used to retract the lids
o avoid speculum pressure ],
4., Place a limbal paracentesis 2=3 clock Towrs From the ins
defect (gopd posivion mo suture iris ends easily ),
5. Instill viscoelastie into the anterior charmber throwgh
paracentesis part.
& IF necessary, use cyclodialysis spatula to break synechia
and mobilize irs tissue.

7. Pass 10-0 palypropylene suture through the paracente-
sis and engage twio djacent edges of the iris defect (Fig.
29.6).

&, Pass the suture through the opposite peripheral clear
comea (Fig. 29,6),

Flgure 29,7

0. Cut the needle off (Fig. 29.7).
10 Introduce Kuglen hook through paracentesis and en-
gage a loop of suture [Fig. 29.7).

11. Retract Kuglen hook through paracentesis while holding
opposite suture end with tying forceps (Fig. 20.8].

Figure 259

12, Pull iris to wound and tie the suture securely with four
throwws (3-1-1-17(Fig. 29.9).
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Mote; if the iris is not flaccid enough to allpw the knot to te

outside the paracentesis, make sutwre loops inside the anteriar

chambier and slide knot dosm ta s plane.

Figure 22,10

13. After knot is tightened, cut suture ends short by draw-

ing knot through wound (Fig, 28,90,

Alrernatively, intradice 3 sharp kiife (.2, Wheeler Blade]
through paracentesis to cut suture ends without putting

[racrion an iris.

14. Hydrate the paracentesis with balanced salt solution
and check integrity: place interrupted 10-0 nylon su-
ture il necessary,

Postoperative Procedure
At Conclusion of Surgery

1. Administer subconjunctival injection af a broad-3pee-
trum antibionic [e.g. cefazolin 100 mg).

L

Administer subconjunctival steroids (eg., dexamethasons
12 16 24 mg) in cases with i law fuspicion of postopera-
tive endaphthalmiris,

Immediate Follow-up Schedule

1.

i

Topical antibiotic drops (e.g., moxiflozacin 0.5%
|Wigamox. Alcon Laboratories. Inc. Fort Worth, TX, U5],
gatiMoxacin 0.3% | Zymar, Allergan, Inc., Irvine, CA, US])

4 tirwes per day for 1 week,

Topieal sterodd drogs (o2, prednisolone acetate 1] 4-6
times per day, tapered over 2-4 weeks to reduce postop-
erative scarning and prevent wessel ingrowth.

teote; Steroid drops increase the risk of infection, especially in
wounds caused by vegetable matter or loreign bodies,

i

The eye shiould be shiebded at night for at least 1 week,

Complications

CREm s s L

— e

. Polypropylens suture Breakage or loosaning
. Irregular pupil shape

. Synechia formation

. Endophthalmitis

Hyphema

Increased intrancular pressen:
Tanic pupil

Cystokd macular edema
Retinal detachment

. Corneal scarring or edema

Sympathetic ophthalmia
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Glaucoma Filtration Procedures

M Trabeculectomy/Posterior Lip
Sclerectomy

Indications

Glavcoma uncontrelled by maximally olerated medical
therapy and by laser trabeculoplasty.

Preoperative Procedure

Seg Chapler 3,

1. Precperanve intrancukar préssure [10P) should be < 30
mim Hg. If the 0 s top kigh, infravenowes or oral asmog-
ics may be used

2. Some medications used totreat glaucoma can, theoredi-
cally, compromise the prognosis of the filtration bleb,
Therefore, they may be discontinued preoperatively. This
should only be done, however, if adeguate [OF control
can b maintained without these medications or with
sulstinute medications, The lellovang agents are listed in
the order af priovicy tnowhich they shouwld be stopped,

a. DHscontinue chalinesterase inhihitors (e.z,, phospho-
line ipdide] 2 weeaks prepperatively o decrease hleed-
ing and postoperative inflammation.

b. Discontinue carbonic anhydrase inhibitors 1-2 days
preoperatively minerease aqueous flow throoglh bleb,

c. IFLOP allows, discontinue B-blockers 1-2 weeks pre-
operatively. because decreased aqueous fiow may
compromise the blehb,

. Discontinee epinephrine, dipivelrin, apractenidine,
brimomddine, and Litanapeast or other prostaglandin
analogues 1 week preoperatively to decrease pre- and
postaperative conjuictival infection and intraocular in-
flammation in the case of the prostaglandin analogues.

3

The eya should be as quiet a5 possible preoperatively to

enhance the prognosis for swocessful filtravion.

a, Dydenal: Stergdd deop 4 times per day to every hour
presperatively to decrease postoperative inflamma-
tion.

b, Optienal: Cral steroidds (eg., precimsons B0 mah stan-
ing 1 clay preaperatively.

Instrumentation

Lid spacublum {eg., Lickerman

Sutures [4-0 5ilk or -0 Yicryl braided, 10-0 nylon or
10-0 Yicr monefilament )

Kalt mecdle halder

Elschnig/uissue forgaps

I ml syringe with 30 gauge wrigating cannula
Srmonth forceps (Chand ler ar Bracken)

Caurery [microdiatherny )

WSOt SCiSE0rs

Iris spatula

Castroviejo calipers

Scalpel (e.g. #15 Bard-Pariwer blade)

Celluloss: spanges

Fime tissue forceps (eg., 0,12 mm Castroviejo, Plerse]
Wicrasurgical kpifie (6.0, Beaver #7538, Superblade)
Scafifier { e, Grieshaber #681.01, Beaver #57]
Wheeler or 15-degree microsurgical knite

Kelly Descemet membrane punch

Jeweler's forceps

Vannas scissors

Devtecker scissors

Tying forceps

Needle halder

155
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Operative Procedure

Trobeculectomy

1, Anesthesia: Berrabulbar or peribulbar injection plus ld
block. May use general anesthesia if preferred. and for
YOURNEET OF Uncooperative patients, hearing or mentally
impaired patients, or those with language obstacles

2. Prep and drape,

a, Use povidone-iodide 3% on a cotton-tipped applica-
tor to genthy clean evelashes and lid margins,

b Mace 1 or 2 drops of povidone-iodide in the conjunc-
tival formix,

Mace lid speculum.,

. Mace a 4= silk brielle suture under supensr recius
tendan, Be careful mag to injure conjunceiva | Kalo mee-
dle holder, Elschnig forceps L Alternatively place a 7-0
Vicryl braided suture throwgh the peripheral cornea for
traction.

5. Select position for filter placement, usually in supero-
temporal or Superonasal quadrtant inaréa of least in-
flamed or scarred conjunctiva, Superonasal placement
leaves room for subsequent cataract surgery if neces-
sary.

G, Prepare limbus-based conjunctival flap.

el

Mote: Always handle conjunctiva gently and at the edges. Use
nontaothed forceps,

4. Incise superior bulbar conjunctiva for -90 degrees,
10 mm posterion to the limbuos ( Bracken or Chandler
srmooth forceps, Westooll scissors) (Fig. 30.1)

Mote: Take caution to avold the superior rectus muscle.

b Fashion a thin canjuncrival ap dawn to the limdaes,
freeing the conjunctiva from subjacent adhesions

Figure 30,2

10 Tenan capsule, Have assistant elevate flap while
adhesions are lysed with sharp and blunt dissection
{=mooth forceps, Westcott scissors | (Fig. 30.2).

Figure 30.3

<. Carefully free remaining adhesions anteriarly using
an iris spatula, cellulose sponge, or the back of a scal-

pel (%15 Bard-Parker blade] [Fig. 30,3,

1. o nad buttonlle conjunctiva,
ii. Hold flap back with maistened cellulase sponges
to avoid trauma to the conjunctiva.

i, Ascertain the anterior extent of the dissection
by viewding the irls spatula or scissers blades
throwgh the flap (the Map shauld be dissected
wiell up onto the limbus o avoid placing the
sclerostomy too posteriorly L.

. Always kKeep the conjunctival flap moist with balanced
salr salution [ E55],

B, Perform metlculous hemostases {monopelar mcrodia-
thermy).
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Figure 30u6

13, Perform a lamellar dissection of the scleral flap with a

scarifier [Fig. 306,

A, Flap shoulbd be -50% deep,

b, Apply counter traction with 0.2 mm or Pierse for-
ceps 1o facilivate dissection,

. Remainin plane af dissection,

d. Exrend anteriorly over the limbus o the level of the
conjunctival insertion,

9, Remove residual Tenon capsule from the episclera (012
mm forceps, Westcott scissors L
4, To avoid bleeding. do not cut too close to the epis-
clera,
b Superiorly, cut Tenon all parallel fo conjunctival inci-
sion (Fig. 30,41
10 Use calipers to measure width of scleral flap [flap may
be rectangular or triangular with an -3-4 mim base and
3-4 mm posterior extent). Optioral: Apply mitemycin O {MMC]) 0.2 o 0.5 mg/ml or
1. Cutline edges of scleral flap with microdiathermy. S-flurouracil 50 mg{ml soaked in a sponge and placed
over e scleral dissection area for 1-5 minutes, de-
pending an the desived @ffect o prévent postoperative
fibrodis, [roigate MMC off eye using B5S.

14, Cauterize planned entry site

Figume 30,7
Figure 30.5
15, Perform paracentesis through clear cornea just inside
12, Make a partial-thickness scheral groove incision (ap- the limbias in a quadrant neiqghboring the flter site with
proximarely one half ro pwe thirds] over the diathermy a \Wheeler or similar micresurgical knife [see Chaprer
putline extending anteriorly to the conjunctival Nap 7. Mote the surrounding landmarks to relocate site at
{Beaver #57 or Grieshaber #681.01 ) [Flg. 30.5]. end of case (Fig. 30.7).

Mote: Temporal placement of paracentesls may facilitate office-
based manipulation postoperatively, if necessary,
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16. Venify the patency of the paracentesis with a 30 gauge
cannula an a syringe.

Figure 30,8

17, Emter the anterior chamber under the scleral flap with a
microsurgical knife as anteriorly as possible [Fig 3008,
18, Exrend the entry site horizontally for -2 mm,

Figure 30.9

149, Perform sclerectomy wirh Kelly Descemet punch (Fig.
0.9
4. Hold the posterior lip of the wound with 0012 mm
forceps to facilitate placing the punch.
B, The sclerastomy shoubl be -2=% mm bong and 1-2
mim wide, with its posterior extent ar the level of the
scheral spur.

. Altermatively, the trabeculectomy block may be re-
moved in one piece with @ microsurgical knife ez,
Braver #750M) and Vannas scissors.

0. Cauterize the posterior lip of sclerostormy to expand the
opeEning amd prevent bleeding (micradiathermy ]

Figure 30,10

21, Perform a broad, basal ridectomy (Jeweler's forceps,
Wannas or Delecker scissors] [Fig. 300000,

22, Secure the scleral flap with two interrupted 10-0 nylon
swiures tied loasely at corners and bury knots | add ad-
ditional sutures and/or tie more tightly if less fltration
is desired].

Dpeional: Postoperatively, imndicate in chart which su-
rures are ght: (e, 18 tightest: 4 loosesr),

23, Reposition canjunctival flap.

24, Remove bridle suture or cormeal traction swture,

Figure 30.11

25, Suture conjunctival flap with either (Flg. 3001}
A, Interrupted 10-0 nylon sutures tied with a 2-1-1
SUFEEEN'S knat,
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b Bunning 9-0 or 10-0 mydon or Vicryl monofilament
suture with vascular needle and the edge of Tenon
capsule (created with the tenonectomy in Step 9],

Figure 30.12

26. Check patency of sclerostamy site and security of con-
junctival closure by irrigating BSS through the previ-
ously placed paracentesis (Flg. 30.12)

a. Conjunctival Beb should form and anterior chamber
should reform.

b. Mace 2% fluorescein solution aver the suture line and
bleb to check for leaks and add additional sutures as
necessary.

o 10 buttonhole is noded, chodge with an intermupted or
mattress 10-0 mylon suture with & vascular needle,

d, Paracentesis site wswally does not need 1o be sutwred,

27 Inject subconjunctival Decadran (4-8 mg) 180 degreas
away from filter site imto the conjunctival fermiz.

28, Apply topical antibiotic, steroid ointment, and 1% atro-
pine draps.

29, apply light dressing and shield.

Posterior Lig Sclerectomy (Full-Thickness Filber)

Note: The technique of pasterior lip sclerectarmy is similar to
that for trabeculectomy, eacept that in the foemer a full-thick-
ness scleratomy is farmed withaut an everlying scleral lap,

1. Prepare conjunctival flap as in Steps 1 to 9 above.

2. Ensure that the planned scherectomy site is free of amy
residual conjunctival adhesions [a site at least 5 mm in
length should be prepared ).

3. Cauterize limbus at base of conjunctival lap over the
planned sclerectomy site (monopolar microdiathermy

4. Perform paracentesis through clear cornea just inside
limbus in guadrant neighboring fileer site [Wheeler
knife],

Figure 30.13

5. Enter the anterior chamber behind the insertion of the
conjunctival Nap i microsurgical knife) (Fig. 30,13).
6. Extend entry site for -2-3 mim,

Figure 30.14

7. Perform sclerectomy -2-3 mm long and 1-2 mm wigde
{Belly Descemer punch] [Fig. 30014
a. Hold posterior lip of the wouwnd with 012 mim for-
ceps to facilitate placing punch.
b, The sclerectomy should be ~1-2 mm wide, its poste-
rior extent at the level of the scleral spur.
8, Cauterize the posterior lip of the sclerectomy o expand
the opening and prevent bleeding.
9, Perform broad basal iridectomy (Jeweler’s forceps, Van-
Ma% SCissors ]
1. Reposition and secure the conjunctival flap as in Seps
22 1o 30 above,
1. Inject subconjumctival Decadron (4-8 mg) 180 degrees
away from filter site into the conjunctival fomis.
12, Apply topical antibiotic, sterodd ointment, and 1% atm-
pine dragps,
13, Apply light dressing and shield.
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Postoperative Procedure

1. Atropine 1% twice per day until eye s guict {to prevent
posterior synechiae and help maintain deep chamber),
Topical antibiedic drops (g, moxifloxacin 0.5% |Viga-
i, Alcon Laboratories, Inc., Fort Worth, T, US|, gatl-
foxacin 0% [ Zymar, Allergan, e, Invime, Ca, US])

4 times per day for 10-14 days.

3. Topical steroid (e, predmisolene acetate 1%]; from 4
times per day up o esery o, dependuig upon the de-
gree ol inflammation, lor ~3 weeks,

4, Gorional; Oral steroid (g, prednisone 30 mg tor 4 days
taperig M0 meday every d dags )

5, Keep patient at moderate activity (2.2, bed resr with
bathroom privileges, hiead of bed elevated 30 degrees L

6. Use light patch and Fox shickd on first postoperative day,
then Foo shield only, May discharge with instructions to
weear glasses during the day and Fax shield for protection
wihien glesping [ see Chapler @)

7, Avoid aqueous suppressoss Restart carbonic anhydrase
inhihitors enly if essential for the health of the contralat-
eral eye {since decreased aquenus production can com-
promise the bleb].

£, Avoid rubbing the eye since minar trauma may precipi-
tate shallowing of the anterior chamber.

4 Apply digital pressure 4% needed i anterior chamber i3
deeg, 108 toa high, and bleb nor elevated,

F)

Complications

I Postoperative flat antenor chamber
a. Etinlogy
i Crverfilteation or choroidal effusion
i, Weund leak
ik Aaueous diversiom syndrome (malignant glau-
comal
v Decreased aquesns lormation secondary ta inflam-
maticim
. Pupillary block wath imperforate or Mocked pe-
ripheral iridectomy
b Treatment madlalities for pastoperative flat chamber
seCondary o overfiliranan or choneadal elfadion
i. Medical treatment
L Wigorous cycloplegia (e.g., cyclopentelate 1%
plus phenylephrine 10% every 15 minutes for 2
hours, then 4 times por day and atropine 1% 4
times per day),
I Keep patient at relarive rest.
It Beep head of bed at 30 degrees ar have patient
sit to decrease gravitational filtration,
I, el angl ropical stemeds i charpidal elfusion
appears infllammatory in origin.
ii. Pressure patch to decrease filiration.
iii, Tarmponade filter with glaucoma shell or large
soft contact kens,
v, I patient has Seicdel-positive wound leak, one o
sewveral of the follewing may be used:
I. Torpedo pressure patch,

1L Glawgiana Shell tampanads or lange oversized
saft contact lens,
L Medical treagment,

A, Decreasing or discontinuing steroids may
facilitate wound healing.

B p-blockers (eg. timedol maleate 0.5%] and
carbonic anhyd rase inhibators decrease
aquegus fliosy theaugh the woeand gape andd
may hasten healing.

1%, Resuture for large leaks or if other madalities
are ineffective.
v. [fa flat chamber with choroidal effusetons persists
for 5 days, perform a choroidal tap with reformation
of anteriar chambeer (see Chapter 340,
2. Hyphema
3. Fabluse o filter.
a. Sutures toa tight. Treatment: cut sutures with Laser.
b. Encapsulated bieh. Treatment: bleb needling,
¢, Liweal tissue imcarceration imto sclerostomy. Treat-
menl laser or surgical revision,
4, Hypony,
3, Blel idectioa,
6. Cataract formation,
7. Corneal endothelial damage,

N Combined Trabeculectomy,
Extracapsular Cataract Extraction,
Posterior Chamber Intraocular Lens

indications

Vikwally signilicant cataract in selected patients with
mdclerately severe glaucoma (requiring multiple medica-
TR

Selecwed patkents weith cataract and glaucoma redquuiring
filtration surgery for pressure contral, [T the patient has
atvanced glawcama that is poorly controfled. however,
A staged procedure hifter lollowied by cataract extracteon
may have a batrer prognosis for long-term adegquate
tration.

Visually significant cataract in a glavcoma patient in

w5 0Ty A TRANSENE pOATOperalive pressure rise may be
damsaging o the optic disc.

Preoperative Procedure
See Chapler 1

1. The preoperative management of 100 and changes to
consider in the patient’s preoperative medical regimen
aré disseribed g the Trabecubectaniy Posterior Lip Scle-
recigamy secinn af the Beginning of s chaples.

2. Pupil managenent.

i 1T IOP allows, discontinue pilocarpine 24 hours or
e presperativedy,
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b. Discantinue chalinesterase inhibitors I weeks pre-
aperatively (1o allow Increased pupl] dilation and o
decrease hleeding and postoperative inflammation ),

. Optipnal: IF possible, consider discontinuing prosta-
glandin analog medications 1 week preoperatively or
switch to an c-agonist (e, brimonidine tarrate 0.1%
|alphagan P Allergan, Inc.).

. Dilate pupil.

i. Cyclopentolate 1%, tropicamide 1%, and phenyl-
cphring 2.5% every 15 minutes starting 1 houwr be-
fore surgery.

i Oprionel: Topical nonsteroidal anti-inflammatory
agent [eg. Murbiprofen 0,03% [Oculen, Allergan,
Inc.], ) every 30 minutes stacting 2 hours before
surgerny to minimize intraoperative miosis,

3. The ave should be as guiet a5 possible presperatively to
enhance the prognosis for seccessful fltration,

a. Optional: Steroid drop 4 times per day to every hour
1 week preoperatively to decrease postoperative in-
flammation,

b dptional: Oral sterodds [eg., prednisone 80 mg), start-
ing | day preoperatively.

Instrumentation

Lid speculum (e.g., Licherman)

Sutures [2=0silk, 7-0 Vieryl, 10-0 nylon )

Meedle holder

Elschaig forceps

Balt nesdle hlder

smaath farceps (Chandler or Bracken)

Westooll SCIss0rs

Cautery {microdiathermmy )

Fine tissue forceps (e, 012 mm Castroviejo, Merse)
Castroviejo calipers

Cellulose sponpes

Scarifier (e.8., Grieshaber #681.01, Beaver #57)
Wheeler or 15 degree microsurgical kmife

3 mil syringe with 30 gauge rvigation cannula
Microswurgical knife (e.z., #T5M Beaver, Supertlade)
Descemet membrane punch

Jeweler's forceps

Vannas scissors

DeWecker scissors

Gills-Vannas scissors

Viscoelastic substance (e, Healon, Viscoat, Amwvisc)
Ciystotmme

Lefit- and right-handed corneascleral scissors
Tying forceps (straight and angled McPherson}
Lens loop

Muscle hook

Irrigation/aspitation unic (automated or manual )
Capsule polisher

Acetylcholine solution [e.g., KMiochol)

Operative Procedure

Mite: The following will describe the technigue of combinaed
tralbeculectomycataract extraction using a fomix-based con-
Jumcthial flap. The procedure maybe simdarly perfarmed using a
limibus-based flap as described in the Trabeculectomy/Posteriar
Lip &clerectomy section at the beginning of this chapter,

1. Anesthesiaz Retrabulbar or peribulbar injection plus lid
block. May use general anesthesia if preferred, and for
younger or uncooperative patients, hearing or mentally
impaired patients, those with language obstacles, or pa-
tients with ruptured globes,

L. Apply ocular massage for approsamately 10 minutes m
decompress the eye and orbit and minimize positive
Witregus pressure,

3. Prep and drape.

a. Use povidone-iodide 5% on a cotton-tipped applica-
tor ta gently clean eyelashes and lid margins.

b. Place 1 or 2 drops of povidone-iodide in the conjunc-
Linal Dormis.

4. For tractiom suture: Place 4-0 silk bridle suture under
superior recius lendon, taking care not o injuere con-
Juncriva {Kalt needle halder, Elschnig farceps]. Alterma-
tvely, place 7-0Vicryl braided corneal traction suture
through the peripheral cormea.

Figure 30,15

5, Prepare a fornix-based conjunctival lap.
a, Perform peritomy at the limbuos froom -9 30 1o 2340
i, Incise conjunctiva | Fig. 30015).

I. Handle conjunctiva gently and at the edges
with smooth [Bracken or Chandler] or
Pierse forceps.

IL Tent conjunctiva as close o cornea as pos-
sibrbe and carefully incise with Westootl scis-
sors or scarifier,
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G Alweays keep the conjunctival flap moist with BSS.

7. Perform meticuleus hemostasis ( monepelar microdia-
thermy].

8. Remove resicheal Tenen capsule Irom episclera (0,13 mm
firceps, Wesioolt scissors ],

9. Use calipers to measure width of scleral flap, {Flap may
be rectangular or triamgular wich an -3 mm base and 3
mm posterior extent. )

10, Dutline edges of soleral flap with monapalar microdia-
thermy,

Figure 30,18

ii. Extend peritomy.

L. Bluntly spresd Deneath conjuncriva witlh
Westcott scissars parallel to the limbus (Fig.
3016

IL Incise conjunctiva along limbus, Huag limbues
[0 ma ke peringmy a5 s [0 COrme.l a5 pos-
sibde with minimal bess of canjunctiva from
the flap.

Figure 3018

11. Make a partial-thickness (approximately one half to two
thirds ) scleral groove incision oser 1he diathermy outline
wsing scarifier (extend groove over limbas ) (Fig. 300081

Figure 30017

b Fashion a thin conjunctival lap superiocly, frecing the
conjunctiva fram subjacent adheskons to Tenon cap-
sule (Fig. 30.17].

i. Spread Westoott scissors in conjunciiva-Tenon
plane while apphying counter traction to the
edge of conjunctiva with smooth forceps,

Figure 30,19

12, Perform a lamellar dissectbon of the scleral flap with a

i, WiLh assastant elesating Map., lvese adbesions . r
from conjunctiva ta Tenon with sharp and blunt ita;:xrﬁhﬂﬁ‘ﬂ?;m deem
dissection, ' '

b, Apply countertraction with forceps to facilitate dis-

i, Do ool buttonhole conjunctiva, saction
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. Extend dissection anteriorly over the limbus.

13, Make a parcial-thickness [appraximately ane half to e
thirds} scleral grogwe incision using scarfier ar no. 57
Beaver blade. When making the scleral flap, care must
be taken not toenter the anterior chamber before ap-
plying the antifibratic agent {Fig. 30,20
a. Stop groowve wwhere it abuts trabeculectomy Aap. (Do

not cut over frabeculectomy bed, ]
b Length of groove shoald Be 11 mim inchord lengrh

Mate: When an antifibrotic agent is used, it should be applied
ta Lhe eye balore the anterior charmber is entered to aeweid the
taxic effects of the antifibrotic agents inside of the aye.

14. Optional but highty recommended: An antifibrotic agent
is generally used in combined trabeculectomy and cata-
ract pxtraction procedures to improve the success rate
of the trabecubectomy, Lise an antifibrotic agent sech as
MM 02-0.5 mg/ml {preferably 0.4 mgimi] or S=luor-
auracil 30 mafml.

a, Soak the cut end of 2 cellulose sponge In the solu-
[mnh,

b Place the sponge on top of the scleral lap with the
conjunctival flap draped over the sponge.

Mote: Do niot allew the edges of the conjunctival flap to contact
the antifibrotic agent.

. Ewposure time may be titrated according to the de-
sired effect and may vary up to 3 minutes for MMC
ang wp to 5 minutes for S-fuorsaracil,

d. Remove sponge and copiously irrigate area with B5%
splution to remove any residual antifibrotic ageni.

15. Cauterize planmed entry site with monopolar dia-
thermy.
16. Perform paracentesis through clear comea just in-

side limbus in quadrant neighboring flter sive with

Wheeber or similar microsurgical knile [see Chapter 7},

Mate the surraunding landmarks o relocate sire ar end

of case,

17, Enter e anterior chamber under the scleral flap as an-
teriadly as possible and extend incision horizontally for
=2 mm [ microsurgical knife].

Figure 30.21

18, Performn sclerectomy with Descemet punch (Fig. 30.21),
a, Hold the posterior lip of the waund witlh 0,13 mm

forceps to facilitate placing punch.

b The sclerostomy should be -2-3 mm long and 1-2
mim wide, its pasterior extent at the level of the scle-
ral spur.

. Altermatively, the rabeculectamy Bock may be re-
rrcved in one piecs with a knile and Vannas scissors.

19, Cauterize the posterior lip of sclerstomy to expand the
apening and prevent bleeding {microdiathermy ).

20, Perform broad, basal iridectomy [Jeweler's forceps, Van-
nas or eWecker scissors).

21 In the case of a miotic pupil, papillary stretching, iris
haaks, or inferior sphincterotomies may be helpful in
achieving adequate lens exposure,

22, Irrigate wiscoelastic into anterior chamber to maintain
chamber depth,

Figure 30.22

23, Perform a 360 degree, beer can-style anterior capsulec-
tomy with a cystotome, measuring =5 mm in diameter
[Fiig. 20,22,
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24, Extend cataract wound with comecscleral scissars to
the right and left,

25, Remowe anterior capsular flap [angled MePherson lor-
copsL

26, Place 7-0 Vicryl sutures on either side of the trab-
eculectomy flap, separated by 7 mm and left umtied,

27, Loop sutures out of wound,

Figure 30.23 |

ZB, Express lens nucless with lens beop and muscle ok
(see Chapter 9] [ Fiz 30,23,

209, Tie sutures.

30, Bemove residual cortical material weith an automated ar
manual irrigation/aspiration device. (Add more sutures
10 ther cataract woumd as necessary W maintain antemor
chamber depth during cortical cleanup, | [See Chapter 9.)

31, Oprtanal: gently polish posterior capsule.

32, Irrigate viscoelastic into capsular bag.

33, Flace posterior chamber intraocular lens (see Chapter 9],

34, Remove viscoelastic with the irrigationaspiration de-
VIEE USINg minimum suction,

35, Irigate Migchol into anterior chamber to constrict pupil.

a6, Close cataract wounel securely with intérrupted 10-0
rybon sutures (Fig, 30.24 1
A, Place swtures ar junction of sclesal lap and cataract

INCEsinn,
b, Hermove Vicryl sutunes.

37 Clase scleral flap with 2 interrupted 10-0 nylon sutures
tied beosely at corners amd bury knots, [(Add more su-
tures; tie more tightly if less filtration is desined.)

8. Bury all sutures,

39, Remove bridle suture ar comeal fraction suture,

40. Repasition conjunctival flap.

L TRLERE IF;-""

e
Figure 30,26 ™

41, Secure conjunctival Nap (Figs, 30,25 and 30,26,

&, Dwerlag limbas by 0.5= 10 mm with Magp.

b, Secure with one or two intermupied 7-0 Vicryl su-
tures at each cormer of the flap. [ Mace through con-
junctiva and episclera at the limbus.)

¢, Ensure that conjundctiva is stretched securely owver
Che limbus.
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42, Check patency of sclemstomy site by irngating B35

throwgh the previewsly placed paracentesis,

. Conjunctival blel should elevate and anterior cham-
b r shaadd refarm,

b I burtantele s noted, clase with an interrupred o
mattress 10-0 nylon suture [EY needle].

c. Paracentesis site usually does not need to be swtured.

43, Inject sul:u:clngun-:tnral Decadron (4-8 me) 180 degrees

awray from filter site inta the conjunceival fornix.

44, Apply topical antibiotic and steredid ointrment.
45, Apply light dressing and shisld,

Postoperative Procedure

1.

wd

ES

L

Toplcal antibiate deops (@6, mexiBoxacin 5% | Viga-
mvaE, Alcon Laborateries, lec.), gatifloxecin Q3% [Zymar,
Allergan, Inc_|) < times per day for the first 2-3 weeks,
. Topical steroid {e.g., prednisolone acetate T First apply
at cach dressing change wuntil anteriar chamber is well
formed and patient stable. Then use from 4 times per day
up to every hour depending wpon degree of inflamma-
Lio,
Ootianal! Oral sterond { e g, predmisone 80 mg for 4 days,
taperig 20 mgfday every 4 days).,
Keep patient 3t msderate activity (e.g., bed rest with
bathroom privileges, head of bed elevated 30 degrees).
Patient shoubd use light patch and Fox shiceld on firs)
pEraperative dag, then Fox shoeld only, bay wear glasses
during the day and Fox shield for protection when slecp-
ing (see Chapter B].

6. Myoid aquesus suppressors. Restart carbonic anhydrase

inhibitors only il essential for the health of the contra-
Limeral ey, because decreased aguiemus production can
compegmise the blieb,

L Avnid rubbeng the eye, as minor trawma may preciprae
shallpwing of the anterior chamber,

B. Carefully apply digital pressure a5 needed of anterior

chamber is deep, [0 is tee high, Bleh is not elevated, and
wound s secure

Complications

1. Posterior capsule rupiuce

2 Witredus loss (see Chapter 1F]

3. Hyphema

4. Poctoperative flat anterior chamber
5 Wound leak

6. Failure to flter

7. Hypatony

8. Cysteeid macular edema

9. Retinal detachment

10. Bleb infection
11. Peeudophakic bullous keratopathy
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B Combined Trabeculectomy,
Phacoemulsification, Posterior
Chamber Intraocular Lens

Iindications

it Visvally significant cataract in patients with rmoderately
savare Zlaecoma andd good pressure contrel an multiple
reclications

# Partents with cataract amd glavcema requiring filiration

surgery for pressure control

Visually significant cataract in an advanced glaucoma

patient inwhom a transient pastoperativie pressure rise

may be damaging 1o the optic disc

Preoperative Procedure

Ser Chaprer 3.

1, The preasperative management of 108 and changes to
cansider in the patient's preoperative medical regi-
men are described in the Combined Trabeculectomy,
Extracapsular Cataract Extraction, Posterior Chamber
Intraocular Lens section earlier in this chapter.

2. Pupil management:

4. IF 108 alleaws, discontinue pilocarpine 24 hours or
mare preaperativeby,

b. Discontinue cholinesterase inhibitors 2 weeks pre-
aperatively o allow increased pupal difamion and go
decread hlesding and posteperative inflammation,

<, Didate pugil.

L. Cyclopentolate UE, tropicamide 1%, and phenyl-
cphrine 2.5% every 15 minutes starting 1 houwr be-
fore surgery.

ii. Optional: Tapical nonsteroidal anti-inflammatory
apent (e, Nurbipraden 0.03% | Goufen, Allergan,
e, | every 30 mimutes stating 2 hours before
SUFEETY b0 minimze Indraope ralive mioss,

1. Ther ey should be as quier as passible preaperatively toe
ehance the prognosis for successlul Rlrarion,

A Dpitanal! Srerosd drap d times per day [o sy hour
1 waek preoperarively to decrease postoperative in-
flammartion.

b. Optionel: Oral steroids {eg., prednisone 80 mg start-
ing 1 day preoperatively ]

Instrumentation

Lid speculum {e.g., Licherman]

% Surures (B0 silk or 6-0Wieryl if a commeal brdle suture
s used; 8-0 Yicryl; 10-0 ylon]

% Elschnig Forceps

E o Ealt neecdle bl

= Smaath forceps (Chandler or Bracken)

% \Wpstoott scissors

# Cautery (microdiathermg)

= Fine tissue forceps (egg., 012 mm Castroviejo, Piersel
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Castroviejo calipers

Cellulose sponges

Scarifier {eg, Grieshaber #E31,01, Beaver #57]
‘Wheeler or 15 degree microsurgical knife

3 mil syringe with 30 gauge irrigation cannula
bicrosurgical knife {eg., #75 M Beaver, Superblade’)
Kelly Descemet membrane punch

Jeweelers forceps

VANNAS SCIS50TS

DeWerker scissors

Viscoelastic subsrance (@, Healon, Viscoar, Armmwisg)
Cysiotome

Liprara fprceps

Keratome (2.5 Beaver #55)

Tying forceps (straight and angled McPherson)
Lens loop

Muscle hook

Kuglen hoak

Phacoemulsification wnit

Capsule polisher

13L forceps

Sinskey hook

Acerylehaling solution (L. Miachal)

Operative Procedure

Note: The following will describe the techndgue of combined
trabeculectarmyphacoemubsification using a formis-based con-
junctival flap. The procedure may be similachy performed using
a lirbas-based lap as described in the Combined Trabeculec-
tomy, Extracapsular Cataract Extraction, Posterios Chamber
Intraocular Lens sectlon earlier in this chapter.

I Anesthesia: Retrobulbar or peribolbar injection plos id
hbock. May use general anesthesia il prefemed, and for
younger ar uncoaperative patients, hearing or mentally
impaired patients, those with language ohstacles, ar pa-
tients with ruptured glabes.

2. Apply ocular massage for approximately 10 minutes
decompress the eye and arbin, minimizing posiive vit-
reous pressure

1. Prepand drape.

a. e povidone-iedide 5% on a cotton-tipped applica-
or [0 gently clean eyelashes and lidd marging,

b. Mace one or two drops of povidone-lodede in the
conjunctival fornix.

. Place lid speculum.

Ensure adegquate pupillary dilation [prefer pupil diam-

erer of 7 mm or more],

6, Opdonal, baf wsoally nor needed for fornis-based com-
bimed surgery: Place 6-0 silk or -0 Vicryl braided cor-
migal traction sulure thraugh the penpheral cormeas

¥ Prepare a fornix-based conjunctival peritamy ar the
limbus measuring -4-5 mm {vestcott scissors, smooth
tissue forceps L (See combined trabeculectomy, ex-
tracapsular cataradt extraction, posterior chamber
intraocular lens section in this chaper for details of
handling the conjunctiva when creating a fornix-based
conjunctival lap.)

Nk

8. Remove residual Tenon capsule from eplsclera (012 mim
forceps, Westcott scissors).

9, Perform meticulous hemastasis [monopolar micradia-
Lherimy )

10, L calipers te measure width of scleral flap, [Flap may
b rectangular or triangular with am -3=mm base and 2
[0 3 MM Pestenion exent.)

1. Optional: Outline edges of scleral flap with monapalar
microdiathermy.

(i
r_l.-"-'-r‘-. H IT 5 L

.ﬂ.

Figure 30,28

12 Make a partial=-thickness Capproximabely ane hall to teo
thirds] scleral groove incision wsing scarifier or Mo, 57
Beaver blade ) When making the scleral flap, care maest
bee taken not ta enter the anterior chamber hefore ap-
plying the antifibrotic agent (Figs. 30.27 and 30.28).

Moate: When an antidibrotic agent is used, it should be applied
to the eye before the anterior chamber is entered to avaid the
towic effects of the antifibrotic agents inside of the eyve,

13, Oprional bur kighly recommended; &n antifibrotic agent
is generally used in combimed trabkeculectamy and cata
ract extraction procedures to improve the seccess rate
ol the trabeculectomy, Wse an antifibrotic agent such as
BAMC 0.2-0.5 mg/ml { preferably 0.4 mgiml) or 5-fluo-
rauract S00mgiimil,
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a. Snoak the cut end of a cellulose sponge in the solution.
b. Place the sponge on top of the scleral Aap with the
conjunctival flap draped over the spomge.

Mote: Do not albow the edges of the conjunctival Aap to contact
the antifibrotic agent.

. Exposure time may be titrated according to the de-
sired effect and may vary up to 3 minutes for BMAWC
and up to 5 minutes for 5-Auorouracil.

d. Remowve sponge and copiously irrigate area with B55
solution to remose any residoal antifibrotic agent.

Figure 340,23

14. Perform a paracentesis through peripheral clear comea
adjacent to the limbus (see Chapter 7) (Fig. 30,290
A, Maceat 10or 2 o'clock en side of nondominant hancd,

b, Usea microsurgical knife (&g, Beaver No, 75),
15, Irrigate viscoslastic into anterier chamber,

Figure 30,30

16, Enter anterior chamber with a keratorme (2.8-32 mm)
beneath the trabeculectomy flap at the posteror limbus
an the side of the dominant hand with a micmosurgical
knile [Fig. 30,307,

17, Mick the anterior capsule with cystatome amd perform
A 360 degree continuows curvilinear capsulorrhexis
[measaring -5-6 mm in diametar] with Utrata forceps
{Figs. 30.31A=30.310).

18, Bemave anterior capsular flap [angled McPherson for-
CepsL

Figure 30,33

19. Hydrodissect the lens nuclens by injecting B5S solu-
tion thraugh a 30 gauge cannula between the anterior
capsular flap and the lens nucleus. Gently rotate the
nucleus using a Kuglen hook, cyclodialysis spatula, or
nucheus rotator (Fig. 30,32

20, Prepare phacoemulsification unit [see Chapter 8 for de-
tailsl,
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30 If needed, cautenize the edges of the sclerastomy and
iridectormy 1o prevent bleeding {microdiathermy .

3. Close seleral lap with two interrdpted 10-0 nylon

sutures tied heosely at cormers amd bury knots {add acd-

ditional sutures andfor De more oghtly il leakage or
overlilteation is noted],

Alternatively, close scleral flap with twao releasable 10-0

iyl SRS

35, Reform tse anrenor chaanber with BSS thiough a 30
gauge canmila inserted Into the paracentess o check
for excess aquesus flow beneath the rabecelectomy
flap and to maintain the anterdor chamber deprh.

34, Reposition conjunctival flap.

35, Secure conjunctival flap [See Combined Trabeculectomy,
Extracapsular Cataract Extraction, Pesterior Chamibser In-
tragcular Lens section arler imothis chaprer lor details],

36, Check patency of sclerastormy aite by Hrigating B5S
through the previously placed paracentesis. {See Coan-
hined Trabeculectamy, Extracapsular Cataract Extrac-
tian, Posteriar Chamber Intraocular Lens sectign earlier
in this chapter for details. ]

37, W initially placed, remove comeal bridle suture,

38, Inject sebeonjunclival Decadron (4-8 mg) ol antibi-
atic of chobee THE degrees avway fram fileer site fnmo the
cafjunctival foemix,

39, Apphy topical antibiotic and steroid ¢ingment.

40, Apply light dressing and Fox shield.

41, Gprionel: The phacosmulsibcation sl trabeculeciomy
may be performied at two separate sites rather than
Al e e as pusl described, Whhen perlormed ar two
siEparate sities, The trabeculectommy s peslormed supe-
orly and masally ot the ks and the phacosmulsifica
nion 15 peclormed tEmporally ar the hmbos or prederabily
through clear cornea.
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Postoperathve Procedure

Basic medications for routine case:

1. Topical steroid (e.g- prednisolone acerate 18] 4 times
per day or up te every 1-2 hours while awake initially,
depending upon degree of inflammation. Taper graduo-
dliy over at beast 3 moonths,

Qptiorm! g, i aveitis gariends ! Oal sterond {eg,
pracnisone 830 mg Lor 4 days tapesing 20 mg per day
every 4 days),

2. Antitiotic eye drop (e.g., moxiloxacin 005% | Vigamox,
Alcon Laboratories, Ing. ], gatifioxacin 03% | Zymar, Aller-
gan, Ing, |3 4 times per day For 2 weeks for prophydaxis.
A antibeotic may be uied longer in cases whene a ne-
beasable suture was placed.

1. Keep patient ab minimum activily {eg., noe bending. no
hieavy lifting, no straimang, head of bed clevaged 30 de
Erees],

4. May rermove light patch and Fox shietd on first postop-
erative day. Thereafter, use Fou shield only. Patbent may
wizar glasses during the day and Fox shield for protec-
tizn when sleeping.

5. Use aquesus suppressars of carbonic anhyedrase inhibi-
tars enly if essential for the health of the contralateral
cye, because decreased agueous production can com-
promise the bieh.

. Avaid rubbeng the eye,

. Carefulby apply digital pressure as meeded if e anterior
charmber i deep. the 100 0% top high, the Blel is not el-
evated, and the wound is secure,

B May Liser sugune byse or pall neleasabile 10-0 mydon scle.

ral Map sutwares if pressure beeemes oo high,

4 May give S-Mluorcuracil pestoperatively as sulboomjumne-
tival inpections | 50 mg/m] concentration, 0.1 ml dose}
180 degrees away from the Bleb as needed.

10. Blebk needling may be indicated for late fikrosis over and
af the seleral Hap.

-] &

Complications

1. Posterior capsule ruptura
2. Vitreous lpss (see Chapter 12)
Hyphema
Postoperative flat anterior chamber
WikHil leak
Fadlure to filter oo, sclerastomy Bockage, Abrodis,
lenon cyst)

7. Hypotony

8. Cystoid macular edema

9. Betinal detachment
10, Bleb inlectinn

1. Peeadaphakic bullous Xeramopat by
12, Suprachoroidal hemorshage of chormbdal #ffusion

oo b

B Glaucoma Tube and Shunt Procedures

Iindications

Glavcoma wncontradled by maximally telerate medical
therapy, laser trabeculoplasty, and trabeculectomy with
antilibrotic drugs

= fdvanced glaucomatous damage with poor visual poten-
taal
Mesvascular or vt glawcoma that has laibed comen-
teomal tecacal aad Gilvering susgery or when Llltering
SUCEETY has a ponr pIognoss

Preoperative Procedure
S Chapter 3.

1. Preoperative [OP should be < 30 mm Hg. IF [OF is oo
ligh, tntravenoas or oral carldnie anhydese mhibetors or
gamnnies may e gsed,

2, The eye should be as quier a5 possible preopertively o
enhance the progresis for successful surgery.
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Instrumentation

Lid speculum (eg., Lieberman|

Sutures (4-0 silk, T-0Vicnd, -0, 9-0, 10-0 nylon}
Kalt needle holder

Elschnig forceps

3 mm syrimge with 30 G irngating cannula

Smooth lorceps [(Chandler or Bracken)

Cautery { polar microdiarhermy|

Westcott scissars.

Iris spatula

Castroviejo calipers

Scalpel (e.g., Mo, 15 Bard-Parker blade o Mo, 59 Beaver
blade)

Cellulose sponges

Fine tissue forceps (e.g., 0,12 mm Castroviejo, Fierse for-
ceps)

Microsurgical knife (e.g., Beaver Moo 75 M. Superblade)
23 gauge necdle

Scarifier (g Gricshaber Mo, G101, Beaver Mo, 57)
Wiheeler or 15 degree microsurgical knife

Tying forceps

Needle holder

Glavecoma shunt device (., Ahmed, Baerveldt, Molteno
implanis)

Donor schera, dura, pericardiurm, etc.

Dperative Procedure

1.

Anesthesiac Retrobulbar or peoibulbar injection glus lid
hlock. May use general anesthesta if preferred, and for
WOIUMZer O uncoaperative patients, hearing or mentally
impaired patients, those with language obstacles, or pa-
tients with ruptured globes,

. Prep amd drape.

1 Use powidona-iodide 5% on a comton tpped applica-
Lo to gently chean evelashes and lid marging,

b, Place ane or two drops of povidone-isdide in the
conjunctival formix.

- Select position for drainage device placement, usually

in the superotemporal guadrant in the area between the
rectus muscles,

. Prepare a formix-based conjunctival flap in the region af

the lmbus selected ( Bracken or Chandler smooth for-
ceps, Westcott scissors) (see Combined Trabeculectomy,
Extracapsular Cataract Extraction Cataract Extraction,
Posterior Chamber Intraocular Lens secrion earlier in
this chapter) | Figs. 30035, 30036, and 30.37).

. Episclera is exposed under Tenon capsule with meticu-

lows cauterization of bleeding vessels,

, Superior and lateral regcius moscles are Expased with

muscle hooks and el wach 4-0 51108 bridle suteres,

. The reservadr o sllicome plate for cellection of aquenis

is placed under the conjunctiva and bebwesn the recrus
muscles and sutured to the sclera using 8-0 or 9-0 my-
lan, with its anterior border 8- 10 mm posterior to the
limes.

Flgure 3036
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8. Optdanal; Dissection of hall=scleral thickness Nap up 1o
the Db, Alteroative machification s the use ol a donor
seleral, dwral, pericardial, or fascial patch wcover the
tube aisd sufured 1o fhe scleca with T0=0 nylan suture,

9, The bong silicone tube is trimmed, bevel up, o allow its
insertion =% mmm inte the anterior charmber,

1 A paracentesis is performed ar 9 o'clock in the periph-
eral cormea adjzcent to the limbus with 2 Wheeler or
Beaver #75 M Superblade,

1. The anterior chamber is entered supertorly for intro-
duction of the tube by using a sharp knife or a 23 gauge
mrecille, Speciat care is taken Lo make the entry parallel
ter the iris plane to avoeid Kinking and misdirection of the
tube ance inside the anterior chamber, Alse the entry
Aire wpannd should a0 eightly armand rhe pulse ool
leakags,

12. The tube |5 secured to sclera with one or two sulures af-
er good position af s intracamenal extension has been
confirmed,

13, Opetonel: The silicon tubke may be thed off with 7-0
Wicryl sutwre to prevent postoperative hypatony in the
naavaived devices {e.g, Malteno and Baervelds shunts}),
If the Ahmed valve is used, it must be prirmed by origas-
ing the end of the tube with a 30 gauge cannula and B5%
to open the valve leaflets and prevent the valve leaflets
fraom sticking, This must be done or the valve will be oc-
cluded and will not funceion propedy after surgery,

III|'-||'|'|'.'.‘I

Lo kR isnary

Figure 30,38

14, Optional; Donor scleralpericardivm may be sutured
over Pl Dk and (ube ingection sive with 10-0 mdon oF
E=0 Viery] sulure Io prevent anasion I|'|n:'|||3|"| Ihee com
punetiva at the limbus (Frg. $0.35]

15, Tenon tissue amd conjunctiva ace repositroned and su-
ured ai the limbus with 7-0 Vigryl suture.

16, The anterior chamber is deepened by irrigating 855
throwgh a 30 gauge cannula that is inserted into the
paracentesis site. The anterior chamber should remain
decp and well fermed. The paracentesis site usually
does not need to be sutured.

17 Inject subogmunctival Decadron (4=8 mg) 180 degrees
aweay From the device site into the conjunetival formix,

18, Apphy topical antibiotic, sterobd ointment, and 1% afro-
jrine drops,

19, Apphy light dressing and Fox shiekd,

Postoperative Procedure

L Arropine 1% 2 tioes per day witd] eye is quket 1o prevent
pasterior synechiae and help maintain deep chamber,

2. Topacal fluorsquinobone (&g, mogilloxacin 0.5% [ Viga-
mox. Alcon Laboratories, Inc.]. gatifloxacin 0.3% [Zymar,
Altergan, Inc, |} four times a day for 2 weeks,

1. Topieal steroid (&g prednisalone acetare 1% frsr apply
at each dressing change undil anterior chamber s well
formed and patient stakde, Then use from 4 mes per day
up v every hour, depending an degree of inflammation,

4, Oprional; Oral sterold (e, predmsome 80 mg for 4 days
tapering 20 mg per day every 4 days),

5. Eeep patient at muild activiey (e, bead rest with hath-
roam privileges, head of bed elevated 30 degrees and no
reading].

& Use light patch and Fox shicld on first postoperative day,
then Fox shield only. Patient may wear glasses during
the day and Fox shieldl for protection when sleeping | see
Chapter &),

7. Avpid agueous suppressors. Restar carbonic anhydrasa
imhibitors anky if essential for the health of the contra-
lateral eye, because decreased agueous produection can
compramise the device and cause complications.

Complications

1. Postoperative flat anterior chamber
a. Etiology.
i. Owerfiltratienfchoraidal effusion
ii. ‘Wound leak.
ili. Agueous diversion symdrome (malignant glau-
oAl
iv. Dacraased aquecus formation secomdany 1o in-
Lammation
¥. Pupillary block with imperforate or blocked pe-
ripheral iridectomy
. Hyphema
. Failure to filter
Hy'putony
. Infection
Cataract formation
Comeal endothelial damage
. Tube contact ar Blockage by cormeal endot ediwm, inis,
I, o witrequs
9. Erosion of tube through the conjunctiva
10 Retinal detachment
1. ¥itreous hemorrhage
12. Phihisis bulba

00 = O LN b a3 Ped
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Peripheral Iridectomy

Indications

& Helief of pupillary block in eyes with angle closure glau-
COMma

& Prophylaxis in eyes with anatamy predisposing towand
angle closumne

® Select cases ol chronic or secondary angle closure glaw-
coama i which at beast 25% of angde is not permanently
closed

® Aphakic ar pseudophakic pupillary block

8 Specific indications for surgical rather than laser iridec-
tomy;

Cautery (e.2., disposable, undersater unpolar microdia-
thermy )

= Muscle hook

Iris spatula
Acerylchaling solution (eg. Miochol)

Dperative Procedures

I Anesthesia: Retrabulbar or perbulbar plus lid block,

May use general anesthesia for younger, hearing or
mentally impaired, or uncooperatve patienl,

Panient unable to cooperate with laser treatment
Poor anterbor segment visualbzation [e.g. secondary
o corneal edemal

Flat anterior chamber

Preoperative Procedure

1. See Chaprer 3.

2

Pilocarpine 2% every 6 howrs on day before surgary and

every 15 minutes starting 1 hour prepperatively to con-
strict pupil.

Instrumentation

Lid speculum (&.g., Lisberman)

Sutures (4-0 silk. 9-0 silk, P-0 and 9-0%icryl, ar 100
i)

Wheeler or simalar micrgsurgical knile

Fine-toopthed tissue forceps (eg., 012 mom Castroviejs)
Smooth-tipped forceps (e, Jeweler's lorceps)
Wannas or De\ecker scissors

Scarifier (e, Beaver #64, Grieshaber #651.01)
Microsurgical knile (e, Beaver #75M, Superblade)
Kerartome

Westoatt scissors

172

2. Prep and drape oye.

3, Mace lid speculum.

4, Optional: Mace 4-0 silk superior rectus bridle suture
[see Claprer 95

5. Perform amtenar chamber paracentesis through clear cor-
nea at War 2 o'clock with Wheeler knife [see Chaprer 71

Figure 31,1
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6. Fashion fornix or limbus-hased peritomy in superatem-
poral or superonasal quadrant for 2-3 clack hours op-
posite the paracentesis site [\Westcott scissors ). Do mot
rraumatize conjuncriva, which may be needed for later
filtratiom swrgery (Fig, 31.1]

7. Secure hemastasis with cauteny.

8. Make a 2-3 mm groove with the scarifier approximately
o Chirds deep an the midamterior limbus.

a. Place at =10 ar 2 o'clack,
b, Grooee shauld be perpendicular to eye,

9. Optomal; Preplace 9-0 silk, -0 Vicryl or 10-0 nylon
interrupted suture through grosve and loop it out of the
wiln,

Figure 31.3

14, Adrer the iris prolapses, grasp it with 0,12 mm for-
ceps and perform a basal indectomy with Vannas or
Dewecker scissors (Fig, 3130
a, Ascertain that the indectomy is full thickness by in-

specting for iris pigment epithelium in the resected
specimen and by directly observing the indectomy.

Flgurs 31,2

1. Have assistant gape the wound using the preplaced su-
ture laops for traction on the wound margins (Fig. 31.2).
1. Eavter anterior cleamber with microsurgical kivife an e
Base of the groove,
A, Carefully sceatch dosen at base of groove to obrain
contralled enery inta antéror chambser,
b. Perform the incision perpendicular to the iris (do not
shizlve the incision to facilitate ins prolapse ).

. Internal aspect of wound should be <2 mm in length. b Shape of iridectomy is determined by direction of
12, Traction on the woungd marging vsing the preplaced the cut (Fig, 3140

suture slsould prolapse the ins, 11wl apply gentle i Hedding scissors parallel o the limbus results in

pregsure o e pasterion Hp of the seaund with an iris a broacl, basal iridectony,

spatula. i, Holding scissars perpendicular to the limbas ne-
13. Ifiris does naot prolapse with these manewvers, cane- sults In a narmow iridectormy pointing toward the

fully use smoath-tipped forceps o grasp the iris at the pupl.

wepgund without touching the lens or zonules,
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15. Reposit the iris. The following mancusers may be used:

a. Irrigate the wound with balance sale salwtion.

b With a musche ook, gently stroke the Sornss i a
radfial fashion, startang Drom the wound margin and
procescing cemirally.

¢, Irrigare Miocho! into the anterior chamber through
the previously placed paracentesis. { o not irrigate
through the iridectormy since this may damage the
lens or reprolapse the iris.)

1G. Inspect to ersune that the puptl i round and {hay (here

% 10 IFES INCArCeraliom 10 1e wwoumd,

[7, Close ghe wound with the preplaced sumure if present,
and add suture If necessany.

18. if necessary, reform the anterior chamber through the
paracentesis site with BSS.

19, If needed, dose conjunctiva over limbal wwound {7-0or

9-0 Vicryl, or cauterize conjunctiva closed L

20 Apply ropical antibiotic and steroid ointment.
21. Optional: Apply cycloplegic (eg., cyelopentalate 1%,
24, Apply patch and place Fox shield

Postoperative Procedure

I Cycloplegia (e, oyclopeniolate T2) 2 rimes per day if
eye inflamed and prone to posterior synechiae,

2. Sveroid drops (e.g. prednisolone acetate 1%] 4 times per
day and tapered as degree of inflammation warrants,

1. Topical antibiotic (e.g., moxiflloxkacin 055 [Vigamox, Al-
con Laborstories, e, Fort Worth, T, US| gatiflesacin
0.3% |Zyear, Allergan, Inc,, irvine, CA, U5]) 4 rimes per
day,

4. Monitor intrapcular pressure and treat glavcoma as nec-
CESATY.

Complications

I, Imyperforate irdecromy
2. Hyphaima

¥ Lens camage

4, Malignant glavcomma
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Cyclodestructive Procedures

B Cyclocryotherapy
Indications

B Treatment of glaucoma that has failed multiple proce-
dures (e.g., filtration, cyclodialysis, or tubefshunt proce-
dures ], especially in aphakic or pseudophakic cyes

® Contral of increased intraocular pressure [10F) in eyes
with poor patential for goad central acuiry

8 Asa possible alternative to enucleation or evisceration
of an eye that is blind and painful because of secondary
glaucoma.

Preoperative Procedure

See Chapter 3,

1. Tapécal sterpdds [e.g. prednlsalons acerare 1%) a3 indi-
cated to decrease inflammatian,

2 Cycloplegia (e.g., atrapine 15 owice daily]} in painful eyes,

3. Glaucoma medications are continued up to the time of
the pracedure o diminish postoperative mse in FOP,

4. Administer a topical nonsteraidal anti-inflammatarg drug
[MEAID) ez Murbdprofen 0.03% |Ooufen, Allergan, Inc., Ir-

vine, G US]) to inhibit postoperative prostaglandin release.

Instrumentation

= Lid speculum (e.g, Licherman)

B Castrovdeo calipers

® Cryasurgical unan wirth glavcoma cryoprobe (205 mm di-
AMmELer [ip)

Operative Procedure

I, Anasthesia
a. Peribulbar or retrobulbar with [id block if necessary.
b. General anesthesia in uncooperative patient.

Figure 32.1 %

2. Optional: In a blind painful eye. retrobulbar alcohol may
b injected For bong-lasting anesthesia [see Chapter 4

. Prep and drape,

. Face lid speculum.

Test cryosurgical umit, [The optimal treatment fempera-

tuie 15 ~B0 degrees cenmgrade,]

B, Plan number and position ol applications,

A, Measiring with calipers, place antenior edgs of cryo-
prabe 1.0 o 1.5 mm frem anterdor border of limbus
{e.g., centered directly over pars plicaral.

b. Separate spots by 1 clock hour,

. Titrate number of applications to desired pressune-
lersnEring effect, & Iypical frearment covers G o9
clock howrs (180-270 degrees ), This number should
rarely be exceeded, as the risk of complications in-
creases with more applications.

£ b

&N

7. Apply cryoprofe and perform treatment (Fig. 32.1)
175
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a. PPress cryoprobe firmily over destred position, indeni-
ing sclera,

b. Activate cryo-unit,

¢, Observe development of iceball and decrease in
cryaprobe temperatore toal least - 80 degnees centi-
grade {—-80°C {5 oprirmal),

d, Maintain feeezing application for G0 seconds,

e lcehall should extend to limbas bt not moo B over
clear cornea.

. Stop the freeze and irngate the tip of the probe at the

emd of each application to facilitate its removal from the
globe.

9, Apply topical antibaotic ane stemid cintment,
Ik Place parch.

Postoperative Procedure

1.

Rel

Control inflammation.

4. Topical steroids (e.g., predmisolone acetate 1% every |1
to 2 howrs and taper as imflammatisn warrants,

b Oral sterodds it inflammation is sewere.

&, MSAIDS toinhabit prostaglandin release,

. Comtrol pain and discomlor,

a. Cycloplegia (e atropine 1% mwice daily L
b. MSAID.

r. Marcobics as needed.

i, AntemieEncs as needed,

&, Control IOF

a. Contdnue glavcoma medicatbens pestoperatively, as
hypntensive offect of cyclocryotherapy may take sew-
gral days to develop,

b, Measure 1OP 4-& hours postoperatively and daily
thereafter until stable.

. IF 10N increases, the following may be added to the
medical regimen.

Lo spnlics [, mannatol 2060 int raveddashy O aral
Iperosmotics )

Kote: Some surgeons rautinely admenmster mannital peatapera-
tively to prevent pressure splhke.

it Carbdmic anfydrase mhitroes (e g dorsolamde
mydrachloride % [Trusopt, Merck & Co., Ine.,
Whirehouse Station, M, US]) 3 tmes per day o
Diamox sequels 500 mg orally 2 times per day.
iii. g-blackers [eg., tmalol maleate 0.5% 2 times & day ).
iv. m-agonists (eg, brimonidine tartrate 0.00% [Alpha-
gan P Allergan, [ne. ]} 2 or 3 times per day,
d. Repeat oyclocryotherapy (F 150 §s not satistacrorily
cantrolled with medicarion.
i. Wit at least | month before repeating treatment
o albew L for the full effect of initial treatment
o be ranifesred,
i When performing repeat cyclocryorherapy, may
re-ireat the initial sites first in an artempt to
awiid avertreatment, hy potony, and consequent
phiiisis, Additional spets may be cautiously added
if dleemed necessary for adegquate pressure ool
However, toral treatment of mare fhan 30680 e
grees is rarely, il ever, indicated.

Complications

. Severe ocular pain

. Inflamimation

. Transient incresse im [P

. Macular edema

. Suprachorabdal effusion or hemorrhaze

. Hyphema {especially in eye with neovasoular glavconma)
. Witreous Bleading

. Hypatony and phthisis bulkd

. Cataract

10, Dellen and limbal scars
It Staphylama
I2, ARersr SERImEn LTSS

B Laser Cyclophotocoagulation

Indications

Treatment of glaucainag fhat ltas Galed multiple proce-
dhwres (eg, Altration, cyclodialysis, or tubeshunt proce-
deres L @specially in aphakia or paeudophakia

Cantrol of increased 10 ineyes with poor potentlal for
good central wisual acuity.

As a possible altermative to enucleation or evisceration of
4 blind and painful eve dwe o secondary glavcoma,

Preoperative Procedure

See Chapter 3.

L

2

topical sterod [e.g., prednisolomns acetate 13 as indi-
cated to decrease inflamration.

Cycloplegia {e.g. atropine 1% twice daily)in painful eyes,
Clasearma mesdications Do g, 2-blockers, n—anioists, or car
Bomc anhydrase inhalanors | are conrmmued ug e Uhe tme
ol T procedure to dinunish postoperative rise i 00

. Administer aspirin or MSAID to inhibit posteperative

prostaglandin release,

Instrumentation

Shields contact lens and Md:WAG Laser with a slit Jamp
delivery system in the continuouws thermal mode for
nancontact Lser cyclophotocoagulation,

Lo speculurm [eg. Liebermman)

Semicondwcter dinde lazer swith a contact probe (88,
G-Profe] for contact laser oyclophotoopagulation.
Castroviejo calipers

Operative Procedure

1. Anesthesiac
&, Peribulbar or retrobalbar wach lid block if necessary.
b, General anesiesia in uncooperative patient.
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o0 LA e il

a,

i[i}

- Oprionel; Ima blind and painful eyve, retrobulbar alcahol

may be injected for long-lasting anesthesia (see Chaprer
4},

. Prep and drape.

. Place lid speculum.

. Test laser unkt.

. Plan numbser and pesiticn of applications.

a. Measuring with calipers, Shields contact lens, or G-
Probe 1.0 10 1.5 mm posterior to the limbus,

b. Titrate number of applications to desired pressure-
lowering effect. A typical treatment covers G ta 9
clock hours (180-270 degrees |, Appraximately 5-8
applicaticns can be made per quadrant.

. For noncontact laser cyclophotocoagutation, apply the

Shiclds contact lens with methylcellulose to the eye.

Laser paramisters:

8. Masinum offser of npine on te Lasag Microrupter [5,

Ir, Power: 5.0 Joules,

¢ Iheration: 206 ms,

d. Appicarions: 32 spots spaning the 3 and 9 o'clock
positions te avald the long posterior ciliary arteries.

. Contact laser cyclophatoroagulation

4, Laser parameters.
i. Duration: 2-4 seconds
i Power: 1.2-3W
iti. Applications: Five toeight spots per quadrant;
occasionally a popping sound may be heard with
each applicatmn,
Inject subecanpanctival stemmid and apply topacal cy-
claplegic, antibbotic, and sterold gntment,
Place patch aver eye,

Postoperative Procedure

Control inflammation.

a. Topical steroids [e.g. prednisolone acetate 15] every
1-2 hours and taper as inflammation warranis.

b, Aspirinor MSAID to inhibit prostaglandin release.

. Control pain and discomion.

a Cycloplegia e, atropine 1% pwice daily .
b, Aspirin or NSAID,

. Cantrol 1048

a. Continue plancoma medicarions postoperatively, as
hypotensive effects of laser cpclophatocoagulation
may take several days to develop.

b. Measure 10F 2-6 hours postoperatively and weckly
thereafter until stable.

. If10F increases, the following may be added to the
maclical regimer,

i, B-blockers (g, tmsslol maleate 0.5% vaice

daily ]

it. a-apomsis (edq, brimonidine fartrate 0,10% JAl-
pliagan P, Allesgam, Inc. |} drops 2 or 3 Himes per
day.

iit. Carbonic anhydrase inhibitors (e.g., dorzolamide
by rochloride 2% [ Trosopt, Mesck & Co, Inc.]) 3
tirmes i day or DHamax 200 mg sequiels orally 2
limes per oy

d. Repeat Easer cyclaphatocoagulation if FOP is not satis-
factorily contralled weith medication.

I Wadr at feast 1 month before repeating treat-
ment i allow tme for the full effect of initial
treatment to be manifested.

ii. When performing repeat laser cyclophotooo-
agulation, may re-treat the initial sites Arst in
an attempt to avoid overireatment, hypedony,
and conseguent phthisis, Additional spots may
be cautioushy added if deemed necessary for ad-
equate pressure contral,

Complications

[ —

= i U o

Severe aoular pain, but bess freqeent tham with opclao-
crvolherapy

. Inflarmmation

. Trans@en increas@ iy P

. Mlacular edema

. Suprachorgidal effusion or hemorrhage

. Hyphema (especially inan eye with neovascslar glau-

CiHIA|

. Witreous bleeding

. Hypstony and phrhisis bulbi
. Cararac

. Conjunctival scarring

Loss of wision

Cyclodialysis

Indications

Ferformed infrequeently, but may help select aphakic
eyies that have failed fltering surgery and other glaw-
coma pracedures,

With cyclodialysis, the goal is to disinsert a portion of
the ciliary muscle from the scleral spur and create a cleft
in the angle to provide direct communication between
the antericr chamber and the suprachoroidal space.

Preoperative Procedure

See Chapter 3.

1

2.

Apply topical steroids {eg., prednisolone acetate 15]
as inflammation dictates. An inflamed eye has a poor
chamee of success.

Discontinue strong cvcloplegics | week preoperatively.

Instrumentation

T &

: B

Lid speculum (e.z., Lieberman]

Swtures {4-0 silke, -0, B-0 Vicnd)

Mizeclle haxlcler

Fane=toathed tissue foreeps feg, 002 mm Castrovieju)
Wesionoll sCisi0rs
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Wheeler or sirmilar micoresurgical knife

Cautery

Castrovaego calipers

scarifler (e, Grieshaber #681,01 or Beaver #57)
Cyelodialysis spatula

syringe with 30 gauge needle or cannula

Operative Procedure

I. Anesthesia:
A, Peribulbar oF retrabulbar with Did bieck il necessary,
B, General anesthesia in uncopperalive patent.

. Prep and draps.

. Flace lid speculum.

. Optional: Mace 4-0 silk brudle sutures throwgh nser-

Liems of superior and inferiar rectus muscles,

Select site for oychodialysis,

a, Select superior site if pessible to allaw blood to drain

aweay from the cleft postoperatively.
B Awvoid the area of a previous indectomy.
C. select site between rectus muscles to avoid ciliary
vessels at 3.6, 9, and 12 o'clock.
d_ In reeperations, perform cyclodialysis in arca of prov-
ous cleft to avoid compromising the remaining angle,
G, Perform a formx-based conjunctival peritamy af the an-
cipated cyelodialysas site (VeSO scessars., U2 mm
forpaps),
. Seceere hemaostasis with cautery.

B. Perform anterior chamber paracentesis avway rom cy-
clodialysis site with Wheeler or similar micrgsurgical
knile (see Chapder 71

4, Verify patency of paracentesis with 30 gauge cannula on
syringe,

10, Measure 4-5 mm posterion to limbos and mark cyclodi-
&lysis sive with calipers or cauteny,

11, Cavterize scler over planoed scierostionm $ibe o mini-
meze bleeding,

e el o

5

Tl

Figure 32.2

12, Carefully scrarch dowen sclera o suprachoroidal space
with scarifier [Fig. 32.2}.

4. Make incision radial, centered 4.5 mm posterior to
limbus, and -3 immin length

b, Before reaching suprachosoidal space, may place 7-0
Vicryl tracrion suture through partal thickness [one
half 1o nevo thirds } sclera, This is used o spread the
lips of the scherastomy to facilitate a controlled entry.

€. Stop as seon as uveal tissue is reached.

Figure 32.1

13, Emter sclerostomy with cyclodialysis spatula (Fig. 32.3).
4. Hawve assistant spread wound with traction sutures.
B Carefully place cyclodialysis spatula into sclerosiomy
site ol aclvance il radially towvard Jomvlaes i the sa-
praciliary space
i, Apply countertraction on sclera with 0,12 rmm
forceps, grasping antenior aspect of wound and
pulling up &nd postesiorly,

Figure 32.4

il, Hug sclera with oyclodialyais spamla during
all movermnents to avoid penetrating uwvea { Flg.
I2.4]

|, Depress heel of spatula while lifting up on
L
I, Wisaalize spatiela tip lacing wp on scléra,
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¢ Advancement should be smoeth and not forced.
There may, however, be some resistance when the
seleral spur 15 uliimarely reached and separated,

14. Visualize tip of cyclodialysis spatula in anterior cham-

ber (Fig. 32.4)

a, Awoad stripging Descemer membrane,

i. Do not force spatuls anteriory.
il Tile eip of spatela down shghtly ance anferior
chamirer las been entered.

B, Do ool enter eye Bebind iris. If this occues, pull back
on the spatula and reenter anterior chamber more
anterioy,

15, Advance tipoof spatula -2 mm intg anterior chamber,

Figure 3.5

16, Slowdy swveep spatula ~B0 degress in one dirsction {Fig.

325

&, Use sclerostomy site as fuleruim of sweep,

b, Hug sclera with spatula at all times but tilt tp
clightly down o avoid stripping Descemet mem-
brane while executing the sweep.

17. Remove spatula, recater sclerastomy site, adwvance
spatula into anterior chambes, and sweep G0 degress in
apposiie direcrion.

18.
14.

20

Remaowe spatula.

I bleeding is encountered, inject air through paracente-
sig sive for tamponade {30 gauge cannula’l

Irrigate balanced salt solution into anterior chamber
throwgh paracentesis to reconstitute anterior chambier
angl resiare 0P,

21, Cloge s¢lermstomy wilh preplaced 7-0 Vic j'l EOLT =N

22, Bemowe bridbe sunieres,

23, Repositlon conjunctiva and secure with interrupted su-
tupes [em., 8-0 Vicryl L

24, Perform subconjunctival injections of antbione (eg.,
gentamicin 20-40 mg) and steroid (e.g., Decadron 4-8

25, Remawe fid speculum,

26, Apply MPhospholine lodide 4% drops, antibiotic, and ster-
e adntment,

27, Place patch and Fox shisld.

Postoperative Procedure

1. Pasitien patient o allow any anterior chamber bload 1o
setile away from cyclodialysis clefi

2. Apply steroid drops (e.g., predniselone acetate 13) every
2 hours and raper as inflammation warrants,

1. Phospholine lodide W% twice per day to mechanically
pull cleft open.

wh

. Phenylephrine 2.5% every 12 howrs to mechanically pull

ciliary bocly centrally and thereby widen clel,

. Carbonic anhydrase inhibacor fe.g., acetazelamide 250 mg

4 pimes per day ) 1 KR is lower than 12 mm Hg during
early pastoperative period, the carbonic anhydrase inhib-
itor may be discontinued and the [0P fallowed closely.

6. Awodd dilating pupil, as this may comproanisse clefi

7. Danger of rebleed is highest on postoperative days 3-5,
Complications

1. Hemarthage {aperative amd postoperative)

2. Hypotomy and phthisis

1. Cataract formation in phakic oye

4. Uwitis

A, Cleft clogure with precipitant increase in 0P
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Glaucoma Laser Procedures

B Laser Iridotomy
Indications

® Relief of pupillary block in eves with pnmary angle clo-
sure glavcoma
* Proplwbaxin in eves with anatonsy predisposing fonssand
angle clasure
¥ Aphakic or pseudophakic pupillary Block
5 Pupillary seclusion with ires bombne
B Selected cases of chronic or secendary angle closure
glauenma
B Specifle Indications for use of Laser rather than surgical
Eridectomy:
Treatment of tmperforare surgieal ividectomy
Treatment of panophchalmic eyves thar frequently
develop severe Chimoidal effusions with invasive
procedures
Prophylactic treatment of the fellow epe in ciliary
Block glaacoma

Preoperative Procedure

I. Examine anberior chamber angle with goniascopy lens o

assess degree of angle closure and anterior chamber depth.

X Comstrict pupil with pilocarpine 1% 30 minutes before
prgoedire,

3 Mace one drop af a-adrenergic agonist (eg., brmenidine
tartrate 0.10%, [Alphagan P Allergan Inc, Irvine, CA, LIS] ],

180

Instrumentation

Argon, Md:YAG, or Diode Laser
Abraham indotomy lens with peripheral 66 dioprer
huttan

Operative Procedure

Argon ar Node Laser

Technique 1: Drumbead method

1. Apply topical anesthetic (e.g., proparacaine),

2. Mace Abraham lens with methyleellulose salurboa,
3. Select iridatomy site;

A, Superonasal of superotempogal peripheral icis, ap
praximately two thivds of disvance from pupallary
miargin to limbus,

b Salect s crypt for easier penetration,

r. Imshallow anrenar chamber, choose sibe whene iris
is most distant from cormea (1o prevent endathelial
traumal,

d, Choade site as peripheral as possible but central to
arcus senilus ro facilrate visualization

4. Focus at base of iris orypt, ensuring that laser is not
aimed at macula or apiic nerve.



S Apply stretch burns (Fig. 33.1),
a. Approximately four to eight overlapping bums cen-
rered around planned penetration sile,
b. Laser parametars:
i. Spot size: 200 wm.
ii. Duratiomn: 0.2 seconds.
iii. Powver: 100-200 mb&.

Figure 33.2

G, Apply penetrating burns [Fig. 33.2);

Note: there ane variations in parameters, depending oniris
color.

A, Aim at center of stretch burns.
h. Laser parameters:
i. Spot size: 50 wm,
i, Duratian: (L1 sac,
bl Power: S00- 1500 mw (adjust as iris reaction indi-
cates ).
€. Apply burms directhy over each other until penctration
is achieved,
d, Murmbers ol applheations reguited averages -25 buc
may be more than 100,
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7. venfy patency by wisualizing anterior lens capsule or
vitreaus [in aphakes) directly through iridotomy with slit
beam. (A red reflex by retroillumination does mot confirm
patency.]

8. When iris is penetrated, enlarge indotomy by chipping
awiay at its edges,

2. Laser parameters:
i. Spot size: 50 pm,
il Duration: 0.05-0.1 sec.
i, Power: 500 miAl
bo Doomeot aim laser directly through iridotomy to avoid
damaging lens

Technigue 2: Chipping away method

1. Prepare eye and select indectomy site as described for
drumbead methad.

2. Focus laser at hase of selected iris crypt.

3. Perform iridotomy using the following parameters:

a. Spot size: 50 pm.

b. Duration: 0.1 sec.

¢ Power: S00= 1500 mW, [Adjuest as irs reaction indi-
cares,)

4. Apply burns directly over each other until penetration is
achieved.

5. Verify patency of indotomy with slit beam.

6. Upon achieving patency, enlarge iridotomy and remove
residual pigment by chipping away at edge of opening
using the following parameters,

a. Spot sizes 50 pm.
b. Duration: 0.05-0.1 sec.
. Powwer: 500 miW,

M- YAG Laser

1. Apply topical anestheric (e.g. proparacaine .
2. Flace Abraham kens with methyloellulese splution,
3, Select iridotomy site as described in argon laser deam-
head method {see step 3, above)
4, Focus Helium-Meon Laser alming beam at desired site.
5, Oprtanal: Apply strecchicautery burns with argon la-
ser, [May decrease blesding caused by subsequent YAG
applications.)
a, Apply —1-8 overlapping burns,
b. Laser parameters.
i. Spot size: 200 wm.
ii. Duration: 0.2 sec,
iii, Poweer: 100-200 mis.,
6, Perform YAG laser treatment,
4, Powver: -4-E mjoules (start ar 4 mjoules ).
b. May need to wait a few minutes between applications
while debris disperses away fram sie,
¢, Apply 1=10 applications until patency is achieved,

Mote: YA Laser indotemies have less propensity for late closure
than do argon laser indotomies,

7. If bleeding ocours at laser site, apply brief pressure to the
ey with contact lens.
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Postoperative Procedure

1, Reexamine angle with gonigscopy lens to assess effect of
laser treatment on depth of anterior chamber.

2 Apply steroid drops (eg, prednisolone acetate 15) 4 times
per day For 1 week, then taper 1o treat inflammation,

1. Place | dimop of a-adrenergie agonisn (8.2, brirmomidine
tartrate (LK [Alphagan B Allergan, Inc.]) afrer laser
treatment for prophylaxis against intraocular pressuro
spikes.

4, Continue pilocarpine 1% every & hoors if unsure of irdot-
oy patency and if angle closure remains a pessibling

5. I iradotomy 15 pasent and inflammation is severe, dilace
pupil [eg., cyclopentolate 1) 1o avedd posterior synechiae,

Follow-up Schedule

1. Measure [OF 1 hour postlaser to check for pressure
elevation,

2. Follow-up in 1 week (o measare intragcular pressure
(10 and examine iridotomy sie.

3. Routine follow-up every ¥ to 6 months thereafter.

Complications

1. Iritis

2. Hyphema [more common with YAG laser)

3. Transient ebevation of intrascular pressure,

4, Closure of indotomy [more cammon with argon laser)

3, Leds damage (lacalized]

6, Localized corneal endothelial darmage: shattered glass
Appearance,

7. Retinal damage

B Laser Trabeculoplasty
indications

8 Chromic open angle glaucama uncontrolled by maximally
tolerated medwal therapy,
B Claucoma patents who are noncompliant witly medica
tions.
B Selected secondary open angle glaucomas uncont ralled
b medical therapy, for example:
i Psendoex folttive glaucoma,
i Pigmentary glaucorma.
B Laser trabeculoplasty is not useful for the angle closure
ar inflammatory glascomas.

Preoperative Procedure
Exomine Anterior Chamber Angle with Conioscopy Lens

1. Mentify landmarks.

2. I amghe 15 narrow, a laser indolomy o gonioplasty may
be performed initially to Racilitate Laser trabeculoplasty,

1. Apply one drop of 1% pilacarpine w stretch inis,

Instrurmentation

8 Argon green or blue-green or dipde lise
8 Cobdrann 3-mirror contact lens or similar gomiasoopy
lems.

Operative Procedure

L. Apply topecal anesthend (e, propanicaine |,

A Place contact lens (e.g., Ritch irabeculoplasty lens) with
miethylcelulese selution.

1. Examine the entire angle, identifring landmarks (e.g.,
sgleral spur] belore procesding,

il Laser paramerers,
i Spof sizez 50 pm.
k. Duration: 0.1 sec.
. Power: start ar -800- 1000 mw and adjust as necessary

to prodwee desired effect [see step Se, below!).
5. Apply laser spot (Fig. 3333

a. Apply af junction of antener nongigmented trabeou-
lar meshwork and posterior pigmented meshwork. (IF
trabecular meshwaork is completely nonpigmented.
aim lor ils center, ]

Iy, Apply 100 evenly spaced spais aver the entine 360
degress af angle in 1w wssions,

I Apply 50 spors over 180 degrees duiing esch session,
il. By convention, start treatment with nasal or infie-
rig half [ 180 degrees | of angle.
li. SEparaie 2esins Dy 3 waeks 1o allow for gesess-
ment of pressure respanse.
v Alternatively, some surgeons reat 360 degrees at
O B850,
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Operative Procedure

1. Lsimg palecarping 15 may imprase fee view of the angle
to Gacilitate Lser treatment,
2. Apply topbcal s-adrenergic agant @ prevent postlaser
intrancular pressure elevations.
. Apply topical anesthetic (e.g., proparacaine L
. Place gonioscopy lens with methyleellalose solution.
. Examing the entre angle, wlentitying indmarks belore
procesding,
. Laser parameters.
a. Spot size: 400 pm.
b Duration: 3 nsec.
¢, Power; start a1 =08 m) and then energy is titrated o
thresshoded energy [see step T bl ]
7. APy laser spot,
a. Apply at the junction of the anterior nonpigmentedd
trabecular meshwiork and the posterior pigmented
trabecular meshwiork.

e g

(=51

Mate: The system™s 400 pm ypak sioe is large enough toiradiate
the entire anteroposterior height of the trabsecular maesheork,

b. Focus aiming beam at desired location.
i. Titt the contact lens as necessary to produce a
round, mot elliptical, spot.
1, Botane the leng a8 necessany o keep the applica-
vy sife cendered in the mimmor
C, Llsing single-barst mode, appiy 5055 conpigsess, bt
not averlapping, liser spots along 180 degrees.

Note: The remalning 180 degrees may be treated at anather
srssion, if necded. Separate sessions by 3 to 4 weeks o allow
for angesiment all presure respanss,

d. According to the surgeon's view, moving the lens (eg,
clockwise) in the opposite direction of the laser spot
applications {eg., counterslockwise} will more easily
allow continuous contiguous placement of the laser
EpOTES,

Note: Unlike argon laser trabeculoplasty, the wisible end points
ol hubble gemation ar klareking of the trabecular meshwark
are generally not seen.

i The threshold energy for bubble formation is deter-
mned by starting at (L8 mf; energy i increased by 00
mi| wntil bubbks formation i3 nored,

f. Once the threshold energy is ldentified, or if bubble
lowmation is already noted at 0.8 m), laser energy is
decraased by 1 m) unnil no bubble formation 15 ol
served.

Miote: This lower energy is the treatmant enengy.

Postoperative Procedure

I. Optimal postoperative medications are vet to be deter-
i,

&, Topacal stersdcls (edn, produsolong soetate 1%) 4 tmes
per day for 4=7 days may be used,

3. Note: Some of the pressure-lowering efflect may partly be
due to migratien and phagocytosls of trabegular meshwork
debris by macrophages, so some have also advocated ws-
ing milder topical steraids for only a few days, wsing topical
W5AIDE, ar et even wiing any arti-inflammatary drops
postlaser

4. Continue prelaser glawcoma medications until hypotensive
ressponise is demonstrated and then taper conservatively.

Follow-up Schedule

1. Measure eye pressere 1-2 hours postlaser to check for
carly pressure elevations; treat any pressure elevations
a4 fieedle,

2. Recheck eve pressore after 24 hours if paticnt cannot
tolerate prassare Hucisations

3. Follow upin 1 week, 4 weeks, and theraafter as indicated
far the parient,

4. Monitor eye pressure at each visie

Mote: Maximal pressune-lowering effect of salective laser
trabeculoplasty may not be seen for 1 month e longer,

5. Consider gomioscopy iF P 5 elevaned,

Complications

=1

. Increase in 1OP

. Anterior chamber inflammation

. Hemorrhage from laser sites

. Peripheral anterior synechiae

. Lecalized corneal endothelial damage

LW e sl B

B Laser Gonioplasty and Iridoplasty
Indications

Loser Gonioplesty or Perphenal (idoplosny

= Deepening of the peripheral antenior chamber angle 1a
lacilitate visvalization of the trabecular meshwark for
hser trabeculoplasty

& Treaument af plageay iris symdrome

1 Medically unresponsive attack af angle ¢losure glascoma
wehien an inidotemy cansoet be performsd

= Lysis of recently formed {less than 1 year] peripheral
anterior synechiae from an attack of acuie angle closure
elaucoma
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Loser Iridoplasty or Pupilloplosty

# Medically unresponsive attack of angle clasure glaucama
when an iridatamy is unabde o be performed,
® Enlargement of a chronically miotic pupil,

Preoperative Procedure

1. Examine anterior chamber iris and angle with gonios-
copy lemns.
2. [dentify lamdrarks.

Instrumentation

B Argon preen or blue-green or diade laser

B Goldmann 3-mirmor contact lens or similar gonioscopy
lens for gonioplasny and peripheral iridoplasty procedure

= Pupilloplasty procedure does nol require a contact lens

COperative Procedure

1. Apply topical anesthetic (eg., proparacaine],
2. Place contact lens waith methyleellulose solution onto the
COTMEA,
3, Examine the entire anterior chamber angle and identily
Tanadmarks [ege. seleral spur) before procesding,
d, LaseT paramerers:
A, Spousize: 500 am
b. Duration: 0.2-0.5 sec.
c. Power: start at -200 m\% and may increase [ maxi-
rmurm is ~B00 mW] and adjust as necessary to produce
A vizible shrinking of the iris stroma with each laser
Burn.
5, Apply Lser spat,
a, Conloplasry or peripheral iridoplasty;

i. Apply laser burns ar the peripheral roll of iris clos-
et 10 the anterior chamber angle (Fig. 33.5),

ii. Visible shrinking of the peripheral iris should be
seen and the peripheral iris stroma should fatten
immediately.

iti. Two applications of the laser per clock hour are
usually sufficient and retreatmnent s oflen neces-
sary as the condition may recur,

b. Laser pupilloplasty:

{4 y:
L
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Figure 33,6

i, Apply laser burms o the reglan of the irs collarette
(Flgs. 33,68 and 33,68

Mote: Burns may be applied even more centrally at pupillary
boarder,

ii. Treatment of one section of the iris may be suf-
fickent to cause a distortion of the pupil border and
break the pupillary block,

iil. For photomydriasis, laser burns can be placed cir-
cumlerentially near the pupillacy bosder (o create
A slowe contracthon of the irls surface.

Mite: Adding laser apphoations in a radial pattern fram the pu-
pillary border to the mid-iris area (Fig, 33.68).

Postoperative Procedure

1. Topical steroid (e.g.. predniselone acetate 1%] starting at
4 times per day and taper over §week,

2, Comtinue prelaser glavcoma medications until hypoten-
sive respanse i5 demonstrated and then taper conserda-
Hively.

3. Trear any acute increase in intraocular pressure with
afditional m agonists, B-blockers, or topical carbomic
antydrase inhibitors as needed.

Follow-up Schedule

I Measure OP 1-2 hours postlaser to check lor early eleva-
mi,
2, Follows wp n 1 week {sooner for severe glaucomal,
4 weeks, and thereafier as indicated for the patient.
d. Perform gonioscopy at each visit to chedk for reforma-
tion of peripheral anterior synechiae,
ba, Modigar WP at each visat,
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Complications

b Tranmsient increase in [OPF

2, Inflammation

1. Peripheral anterior synechiae

4, Msterion of the pupillary border

5. Localized corneal endathelial damage
G, Hemorrhage (Fram Laser site |

7. Persistently elevated [OF

B Laser Suture Lysis
Indications

Elevated FOP after trabeculectormy during the sary postop-
arative period, Caused by inadegqueate liltration from tght su-
ture clagure of the scleral mabeculectomy flap,

Preoperative Procedure

Carefully examinge the trabecubectomy flap amd conjunctiva
1 e gaere that the trabecutectomy Nap sutures are visible
thraugh the conjunctiva, Success of this procedure depencds
on clear visualization of the trabecalectomy flag satures,

Instrumentation

B Argon green or blue-gresn or diode laser
® Haskins or Ricch lens or 2 rounded corner of a Zeiss four-
mirrar lens.

Operative Procedure

1. Apply topical anesthetic (&g, proparacaine],

2, Carefully examine the conjuncriva and scleral Hap with
the slit lamp biomicroscope and identify Landmarks (e,
dark nylon sutures) before proceeding. Place the lens
aver the confunctiva to clearly visualize the sutures.

3. Laser paramerers,

a. Spotsize: 50

b, Duration: 0501 sec.

¢, Poweer: Start at ~250-1000 m\W and adjust as neces-
Sary toocul the sufwre, The more brosis covering
the suture, the higher the energy reguired (o st Lthe
suture,

4, Apply laser spot.

Figure 33,7

4, Carefully focws the aiming beam directly on the suture
and apply energy (Fig, 33,71

h, Qine ar more sefures ity be el depending on the
desired effect. The greater the number of sutupes cur
and the shorter the postoperative period when the
girtures are cul, the greater the hypotensive effect.

Mobe: The tightest suture should be cut farst.

. Focal pressure on the adge of the acleral [l after thee
procedure may allow the flap o apen and encocrage
agueaus autflow.

Postoperative Procedure

Contimee as per trabeculeciony {see TrabecubectamyPoste-
ricr Lip Sclerectemy section in the beginning of Chapter 300,

Complications

1. Flypotony with shallow anterior chamber
2. Conjunciival perforation

3. Subconjunciival hermorrhage

4. Conmjunctival and scleral inflammation

B Goniophotocoagulation

Indications

Mepvascular ghncoma in the absence of synechial closure of
the anterior chamber angles. This is 4 supplementation, mo
a replacement, for panretinal photocoagulation, which rreals
the underying neovascularization process,

Preoperative Procedure

Examine the anterior chamber angle carefully wiath a goni-
aacapy lens ad idenily the aréas where neovasculanzation
is OCCLETENE wirhiiar perrpheral anterior symechial closure of
the angle.



Hidden page



34

Choroidal Tap

Indications

3 Treatment of Hag anterior chambes secondary w0 clori-
clal efMusion alter glaucama hilvration surgery.

Trearment of selecr hemoreagic chormidal degachments,

Preaperative Procedure

see Chapler 3,

1. Indirect ephthalmoscopic examination or ultrasound o
confirm presence and location of choroidal effusion.
2, Topical and oral steroids as inflammation warmanis.

Instrumentation

o

Lid speculum

Wheeler or similar microsurgical knifie
Cazrrovieio calipers

Fine-toothed rissue forceps {eog., 12 mim Castrovieo
forceps)

Westroll scissors

Caudery

Scanfer (o.g., Grieshaber #681.01, Beaver #57]
Sutwres ([ F-0Vicryl |

Needie holder

o Cellulose sponyes

1 Bgrings with 3 gauge nesdle or cannala

O & =

(= -

Dperative Procedure

. Anesthesia:
i Perabulbar co rerradsel b sdathy Tl Block,
b. General amesthesia or retrobulbar plus id block in
unCooperative parient.
2, Prep and drape.
3, Flace Ll speculum,

188

4. Perform anterior chamber paracentesis with a Wheeler
or similar micrasurgical knife [see Chapter 7).
5, Uee calipers to rmeaswre location of desired sclerastomy.
a. Center =5 mm from limbuos,
L Choose area seherse the cheroidal detachment s high.
< A1 the choraidal effugion is ne localized, perform the
tap inferotemporally or inferonasally,
G, Expose sclera at desired sclerostomy location.
4, Perform conjunctival peritomy or
b Radial incision cawim o selera over incision site
(Westcott sclssags],
1. Cauterize sclera over sclerostomy site 1o nminEmize
blecding.

B, Carafully serateh dovwn sclesd to suprachoroidal space
with scarifier { Fig 341},
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a. Make incision radial and -3 mim in length,

b, Before reaching choroid, may place a 7-0 Vieryl trac-
tion suture through pactial thickness [one half o two
Uhirds) selera This e wsed ta spread the lips of the
selerpstonmy 1o facilitate a controlled entry into the
suprachorsidal space,

£, Shogas soom as choeeid s reached,

Figure 34.2

4 Upon entry intg the suprachoreddal space, effusion Aaid

should spontansously drain This may be Gcilitaned by

. Pressure on the surmounding sclera with cellulose
sponges (Fig. 34,20,

b, Sbowe irrigachon of balanced salt solution thrugh the
paracentesis to restore pressure within the globe
and ta reform the antericr chamber (syringe with 30
#auge teedle or cannulal.

¢, Spreading the lips of the sclermstomy with the trac-
iian auere,

Figure 34.%

d. Careful insertion of cyclodialysis spatula into supra-
choroidal space [Fig. 34.3)
i, Enter paraliel to limbus ta aveid inadwertent cy-
clmdialysis,
i, May gently elevare spatula within the supra-
choreidal space to encourage egress of fuid.

10, Repear step D unt elfusion has been sansfactonly
drained. {The fundus may be examined with indirect
ophthalmpscope to verify flattening of chornidals, |

11. Perform a secand sclerostomy ar anather site if addi-
tipnal drainage Is necessary.

12, Restore anterior chamber depth with halanced salr so
lution or viscoelastic irrigated through the paracentesis
(l=ave eye with normal intraocular pressure at end of
thi casiel

13, Optional: Close sclerostomy site.

4. May beave site open to encourage continued drain-
age postoperatively. [Some surgeons cauterize lips of
stlemstomy o gape edges.)

b May close wath interrupted 7-0Yicryl suture.

14, Clase conjunctiva (7-0 Vieryl

15, Optional: Infect subsconjunctival Decadron (4-8 mg)
away From any filtration sites into the conjunctival for-
X,

16, Apphy topical antisorie, sterodd aintment, and 1% atio-
pine drops.

17, Apply light patch and Fox shiekd.

Postoperative Procedure

I Bterosd drops (€2, prednisolone acetate 15] 4 times per
clagd nip 1o ety bowr, as degree of inflammation war-
rarils,

2. Optiowal; Oral steroid if chorpidal effusion appears in-

flammatory in etiology.

Cyclaoplegia g, atrapine 13 pwice per day ) wntil the eye

i5 quiet.

4. Topical antibiotic {e.z., moxifloxacin 005% [Vigamosg,
Alcon Laboratories, Inc., Fort Waorth, TX, US], gatiRoxacin
0.3% | Zymar, Allergan, bnc, Irvine, CA, US]} 4 times per
day for 1 week

3. Repeatl ophthalmoscopic examimation fo Sealoate the el-
facr af the |:l||,:||_'h:|||||.-

&6, Repeaf ultrasound if suspect reformation of choseicdal ef-
Fusion [eg shallawing of antecior cleamber),

7 Discharge patient when anterior chamber depth is stalde,

=5
v

Complications

1. Inadvertent oyclodialysis
2, Chomidal hemorrhage
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Probe and Irrigation

Indications

= Tearing associated with a nasal lacrimal duct obstruction
in a child,

B There is a lower success rate in children alder than 2
wears and in adults,

Preoperative Procedure

See Chaprer 3,

A thorough evaluation of the nasal lacrimal duct system,
including the inspection of both the vpper and the lower
puncta, is essential to ensure that they are not absent and 1o
rule out seclusio puncium.

Instrumentation

Punctal dilatar

Brnarman lacrimal probes

Masal speculnm

Headlight

Lacrimsal cannula on a syringe

Fluorescein strip

Sterile saline

Flexiltdle nasal suction cannula

Hemastat or Freer periosteal ekevator (if infractune of the
infemor turbinate wall be perlormed )

Operative Procedure

1. Afrin nasal spray may be given =X minwtes preopera-
tively into the nostril to decrease bleeding.
2. Anesthesia: General

Mite: This may be performed in the office (with orwithout
sedation) If the Infant ks small encugh (uswvally younger than &
manths) to be restrained with a blanket or papeose board.

Figure 35.1

3. Dilate the lower punctum {Fig. 351}

a. Insert the dilator vertically into the punctum for 1 mm.

b, RBotare the dilitor so it s painting medially.

¢, Pull the lowoer gyelid Laterally with a finger for coun-
tartraction while applying gentle medial pressoee
willy the dilate:.

4. Probe the nasal lacrimal duct.

a. Inserr o semall-diarmeter Bowman lacrimal probe
(wswally a 20 or 1-0) vertically inte the inferior
punctum for 1 mm.

b, Rotate the probe soit is pointing medially.

¢, Pudl the Jower eveeled laterally with a finger 10 provide
countertraction, {This helps prevent the creation of a
false passage.)

193
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Figure 35.2

dl. Pash the prabe medially, There should be little resisi-
ance, The end point is when a "hard stop” is fele. This

indicates that the probe is pushing the lacrimal sac

against the bone of the lacrimal fossa. IT a soft stop is
felt, there is extraneaus tissuwe betwesn the probe and
the lacrimal sac. Pull out the probe laterally part way

and try redirecting it medially | Fig. 35.21%

Figure 35.3

5. Boabe the probe 1o pednt inferiorly and Zently smeide it
into the bory canal of the nasal lacrimal duct. The probe

should point slightly medially and posteriorhy, & pop

miay be felt when the probe perforates the membrane
wilhin thes bany canal or overlying the exit of the dud
This ends e procedare if the dhild 15 ot under genseral

anesthesia (FlE 35.3),

6. Check the probe in the nose. [ These following steps are
wsually not performed if the child is not under general
anesthesia.]

a. Stand next to the head on the oppasite side of the
eye being probed.

b. Insert the nasal speculum into the nasal ala.

c. With the aid of the headlight. look under the inferior
turbinate 1o vissalize the tip of the probe, Look in
the same direction i the patient’'s shoulder opposie
b o, Bake sure the probse tip is clearly visualized
without amy averlying membrane,

Toan alternative method to divece viswalization of the
probe tp kst insert one of the larger probes (ussally
asize 3 or 4] under the inferior turbinate and feel for
metal an metal contact with the probe tip. This is less
precise, as a thin membrane aver the probe tp cannot
b rulead ouat,

8 Bemave the onginal probe amd probe the system with
preavessively larger probes (eg 1-0,0, and 1],

4 Infracture of the inferior turbinate can be optisnally
performed at this time using a Frear elevator or a hemo-
staf.

d. The Freer elevator is placed uader the inferior tur-
binate and then pushed medially to rotate the infe-
rir turhinate miedially.

b, Alternatively, a bemostat can be wsed (o grasp the
inferior purbinate and then used w rotare the inferior
turbinape medially,

0. [relgate the nasal lacrimal duct system,

a. Place the fluerescein strip into a small cup of sterile
saline and draw up the mixture into a syringe with a
lacrimal canmula.

Pl the nasal sty cammula inta the nose amnders

meath the inferior turbinate,

c. Insere the lacrimal cannula into the inferior puncium

and medially into the lacrimal sac

. et a small amount ol Muid and recover io inem
the mose with the suction. (The flucrescain dye helps
identify the irrigant. ]

11. Instill a drop of antibisdic/steroid combination.

o

Paostoperative Procedure

L. Discharge the patient when stable,

2. hastill a degp of antibissic/stersiEl cominnatign 4 timeas
per day for 1 week,

1. fudvise the parents that drops of blood from the nose and
pink tears from the eye for a couple of days are normal,

Complications

1. Beowrrence of the nasal lacrimal duct ebstruction. Con-
sideration may be given for a repeat probing, silicona
tube intubation, or lalloon dacryoplasty,

2. Creanion of a false passageway
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Postoperative Procedure

As per strabismus surgery protecol if performed in conjunc-
tion with eye musche surgery.

Complications

1. Comeal abrasion
2. Subconjunctival hemorrhage
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Figure 37.6

11 Suture the muscle 1 mm from its insertion with the dou-

lale-armegl =0 Vicryl with spatula needles (Fig, 37.6],
A, Elaware s e wirh the miische hiaalk,
b, First throw is through half-thickness muscle fram

the center 1o ane edge of the muscle, T mo fram the

insertion. Second throw is through full-thickness

musche, posterior o anterion, 1 mm from the edge of

the musche, Lock the secomd throw,

¢ Perform supersorly and imleviordy.
. Do cot ofl the needies,

Figure 3.7

12, Detach the maescle at 185 msert o with Westcotk scis-
sors (Fig, 3.7

37 Horizontal Rectus Recession 199

LER

.

a. Hold the muscle hook and sutures up to avoid cut-
ting the sutures

b Cut the muscle flush with the sclera.

. Imspect the muscle to ensure thar it is properly su-
tured and not split, and that the lack bites are in
place and adequate.

Gently caurenze (a5 needad ) or apply diredl pressaire

with a dental roll on the insertion site oo achieve he-

mastasis.

Measure the length of recession from the ariginal inser-

tion site with calipers. Mark with the caliper tips the

supenior and inferior suture sites, keeping the original
width of the muscle.

Mote: Always recheck the accuracy of the calipers before using,

Figure 338

15,

Reattach the muscle fo sclera at the new position using
the twio ends of the previously placed 6-0 Wicryl surure
[Fig. 32.8).

a. Secure globe with toothed forceps.

b. Enter the scler at the previousky marked location.
Keep the needle paralle] to the sclers o decrease the
chance of penstration,

. Bring the needle partial thickness through the sclera

almost parallel to the original insertion site.

The needles shoubd exit very close to each other ina

crossed-sweands lashion

e Always visaalize the needle tip through sclera to
avold penetracing the ghobe, Barmow thraugh for par.
tial thickness,

2]

Te Securaly tie muscle (o selera.

A Gently pall the musecle o s new inseriion sie, Retract
the Tenon capsule and intermuscular septom Lo avead
clragging i with the sutere oo the sclecal tunned

b Tie 2 2-1-1 surgeon’s knot,

C. The assistant may hold the first throw down with a
necdle holder or tying forceps to prevent slippage.

i Inspect the masele o ensare that itis in its proper
pasition and na salt tissee is dragzed inoe the sulune
Eracts,
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17, Reposition the conjuncriva. WWetting the eye may help
differentiate conjunctiva {pink) from Tenon capsule
[wehite].

Figure 37.9

18. Sufure the conjunctiva into position with interrupted
F-0 Vicryl sutures in a buried fashion (Fig. 37.9%

19, Remaove stay sutures,

20, Apply antibiotic and srerid sintmeant.

Fornix Approoach

The figweres shown will be for a right medial rectus recession,

This technique requires a knowledgeable assistant.

1. Anesthesia; General anesthesia or retrobulbar)peribul-
bar injection plus lid block.

2. Mace a drop of neasynephrine 2.5% into the oye to con-
strict the blood vessels and decrease bleeding. Prep and
drape,

3. Mace lid speculum,

Figure 33.10 k

4. Create a fornix conjunctival incision [Fig. 33100

a. The assistant grasps the globe at the limbas ac either
the 4:30 position {for access to the right medial or
left lateral rectus) or the 7:30 position (for acoess to
the right lateral or left medial rectus],

B, The assistant then exposes the inferior fermix by
elevaning and abducting the globe (for access to the
medial rectus) or elevating and adducting the globe
[For access to the lateral rectus)

¢, Create an & mm incision parallel o the formix and 1
i Fram the fornix on the bulbar conjunctiva with
Weslonlt selssors.

Figure 3211

5. Create a radial incision through the Tenon capsule to

expose the sclera [Fig. 3R11L

a. The assistant and surgeon grasp the Tenon capsule
le=s than 10 mm from the limbuos.

b, Cut the Tenon capsule between the forceps and radi-
ally toweard the limbus.

£, The incision Should reach bare sclera, IF lavers ol
Tenan remain, repeat steps a-he

d. The incision should not extend more than 10 mm
from the limbus or orbital fat may be exposed and
adherende s drome may oocur,

Figure 37,12
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G, lsolate the rectus musche with a Stewens hook [Fig. 32120 g, Incise the intermuscular septum at the tig of the Green

a. First sweep the Stevens tenotomy hook through the hiook with Westoott scissors (Fig. 371
fornix incision and under the muscle. (Hold the ook
parallel to and flush with bare sclera to facilitate pas-
Sage]

b. The assistant releases the forceps fixating the globe,

7. Isolate the muscle with the Green hook.

a. Sweep a Green muscle ook perpendicular to the
schera and just posterior to the Stevens hook. Kcep
the tip af the Green hook pressed against the sclera,

B Remove the Stevens tenatomy hook,

¢, Follow with a second Green muscle hook perpendice
ular oo the sclera and Just posterior to the frst Green
hook, Once again, keep the np of the Green hook
pressed against the scler.

d. Bemove the first Green hook.

Figure 3715

10, Check to ensure that the entire musche is hooked [Fig,

37.15)

4, The assistant exposes the superior pole of the muscle
ingertion with a Stevens haok,

b. Sweep a Stewens haok from posterior to the inser-
tion. around the superior pole and then anterior to
the insertion in an arc. There should be no significant
resistance fielt.

¢, If these is signilicant resistance and it appears that
the muscle is split. repeat steps 9c-d and 12a=b,

11, Incise the intermuscular sepium anterlor to the muscle

o expase the muscle insertion,

8. Expose the muscle insertion by using a $evens hook to
retract the Tenon capsule and conjunctiva aver the tip
of the Green hook (Fig. 3713).

Figure 37.16

12 Tent the overlying conjunctiva with a Stevens tenotomy
hook and use Westcott scissors to minimally cut the
check ligaments to the muscle sheath (Fig, 37.16]. Take
care nat o cut the muscle sheath ar muascle as bleed-
ing may occur. If bleeding ocours, apply direct pressure
with a dental roll until it stops,

Figure 17.14
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13. Incise the intermuscular sepium superior and inferior to
the muscle if necessary to obtain adeguate muscle expo-
sure. Be careful not to cut the inferior obligue muscle if i,
incising along the inferior border of the Lateral rectus,

b
C,

Figure 37.17

14, Suture the muscle § o rom its insertion with the dow-
Ile-armed] G0 Vicryl wath spatula needles (Fig. 30170
a4, Elevare the muscle with the muscle hoolk.

b. First throw is through half-thickness muscle from
the center to one edge of the muscle, T mm from the
insertion, Second throw is through full-thickness
ruscle, pasterios o anteriar, 1 mm from the edge of

a,
the muscle. Lock the second throw.
Mote: kocking bite should be ~1 mm of muscle edge.
. Perform superiorly and inferiory,
d. Do not cut off the needles, b
[

A,

Figurs 37,19

15. Detach the muscle at its insermion with Westoott scis-
sors | Fig, 3018

Hold the muscle hook and sutures up to avoid cut-
Hing the sutures,

Cut the muscle Aush with the sclera

Inspect the muscle toensare ivis properly sutured
amd not splic.

16, Gently cauterize or apply direct pressure with a dental
roll on the insertion site to achieve hemostasis.

17, Mark the langth of recession [Fig, 37.19),

Fixate the ghobe with a becking 0.5 Castroviejo for-
ceps ar the supenior and inferiar pole of the original
muscle insertion site. The assistant will rotate the
glabe either superierly or inferiordy to help expose
the surgical feld.

Retract the conjunctiva and Tenon capsule with a
Stevvens hook.

Measiare the length of recession from the omnginal in-
sertion site with calipers. Mark with the caliper tips
the superior and inferor suture sites (keeping the
oraginal wicth ol the mussle],

Mote: Always recheck the accuracy of the caligers prior to using.

18. Reattach the muscle to sclera at the new position using
the twoencds of the presioushy placed -0 Wicrl sutwre
(Fig. 37.200.

Enter the sclera ar the previously marked location
Keep the needle parallel to the sclera to decrease the
chance of penetration,

Bring the nesdle partial thickness thrmough the sclera
airning almost parallel v the orlginal msectiaon sie,
The needles should exit very close toeach other ima
crossed-swords fashion.

. Adways visualize the necdle tip throuph sclera to

avgad penetrating the glole,
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Fegure 33.29

19, Securely tie muscle to sclera (Fig. 372170

a. Gently pull the muscle foits new insertion site,
Retract the Tenon capsule amd intermusaular seplum
T avoid dragaing ir with the sature inte the scleral
Tunnel,

b, Toera 2=1=1 surgeon’s knod.

¢, The assistant may Todd the first thioee down with a
needle halder or pving lorceps o prevent slippage,

d, Inspect the muscls o ensure that inis i s proper
pasktion and ne soft tissue is dragged Into the suture
[EF e g

Flgura 37.22°

M. Reposition the conjunctival incision into the fornix {Fig.
3722
d. [T the incision site is gaping, suture the conjunciiva
clased with intermupted 7-0 Vicryl sutures ina bur-
ied fashion,
b. Wetting the eye may help differentiate conjunctiva
{pink] from the Tenon capsule (white],
21, Apply antilsiatic angd seroid ordment.

Postoperative Procedure

1. Discharge patient when stable.

2. Apply antibiotic or antibioticfsteroid ointment 4 times
a ghay bor 5-14 days (e g, enythroonmyein, TobraDes, Mas-
itral ).

1. The patient shomld aword dirty waater (eg, swimming
pool b er dusty conditions (&g, sandbax, basement) for 2
wepks, 1% fine 10 start taking a shower the nest day

Fallow-up Schedule

1. One or two visits at postoperative days 1 through (0.

2. Another visit B-12 weeks postoperatively, and then as
PIECESRAEY,

3. Advise patlent fo repart severe paln o decreased vislon
immediately,

Complications

. Perforation of sclera with sutwre needle

. Retinal detachment

. Cellulitis

. Endophthalmitis

Dellen formation in limbal incisions

Muscle slippage back from its sutured position

. Conjunctival inclusion cyst

. Conjunctival scarring

. Foreign body granuloma

. Amterior sepment ischemia secondary to concurrent
surgery an multiphs muscies

B L0 D ey O U e b B e

=
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Horizontal Rectus Resection

Indications

Extraocular muscle imbalance requiring muscle strengthen-
vigg Tane corfection (8,5, latleral fectiis fesection in esolropial,

Preoperative Procedure

Sepg Claapler 3.
A complete strabismus evaluation with the determination
of the detailed surgical plan 18 necestary,

Instrumentation

B Lid speculum {eg., Lancaster, Barragquer)

= PMeedle halder

B Sutures [G-0 stk with spatula needle, double-armed 6-0
Vieryl with spanela needle (529 or 514}, 7-0 Vicryl su-
ture]

= Toathed l'l:lrt'ﬂ:ls. (e, Bishop-Harmon, 0.5 mim Castro-

viejal

Two locking (.5 mm toothed forceps

Westratt scissors {rounded tips)

Cautery (bipalar forceps)

Muscle hooks (&g, Green, lamesosn)

Stevens remotomy hooks

Castroviejo caliper

Muscle clamp (e.g.. Apt or Jameson] or Hartman mos-

e hemostal

= Scalpel with #15 blade

Operative Procedure

fote: Figures are drawn from the sisgean’s viewpoint with the
surgean standing at the head of the patient.

204

Limhal Approach

1. Anesthesia: General anesthesia or retrobulbar) peribul-
bar imjection plus lid block.

2, Plage & drop of neagmephrine 2.5% into the oye to con-
strect the blgod vessels and decrease bleeding. Prep and
drape,

3. Place lid speculum.

4, Place a 6-0 5k episcleral stay suture at the limbus ar &
and 12 o'clock,

Oprional; May wuse locking Castrovieio forceps instead of

STV SUres,

Figuro 381

5. Spcure plobe with stay swrures o exposse surgical feld

[see Fig. 3810
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Figure 8.2

6. Prepare a fornix-based winged limbal peritomy down to

hare sclera with Westcotr scissars (see Flg. 382

Figure 383

o Bumtonlele the Tenon capsule and intermuscular sep-

tum with sharp and Blunt dissection with Wistoott

solssors 1o reach hare sclera on either side of the muscle

insertion (see Fiz 38.3).

a. Aim 45 degrees between the horizontal and vertical
recti to avoid injuring the muscles.

b. Bluntly spread the incision with Westcott scissars.

¢, Repeat on the oppasite side of muscle insertion

8, Isolate the muscle [ see Fig. 38.4),

a. First sweep the Stevens tenotarmy hook through the
fascial buttonhaole and under the muscle. Hold ook

parallel to and flush with bare sclera to facilitate pas-

SdgEL.

Figure 38.4

b, Follow with a Green muscle hook perpendcular o
the sclera and just posterior fo the Stevens hook. Keep
the tip of the Green heok pressed against the sclera,

c. Remave the Stevens tenotomy hook.

d. Follow with a second Green muscle hook perpendic-
ular te the sclera and just posterior to the first Green
hook. Once again, keep the tipof the Green hook
pressed against the sclera,

e. Remove the frst Green hook,

f. The tip of the muscle hook can be visualized on the
ther side of the muscle, IF not, repeat steps Sd-e,

Figure 38,5

9. Tent the averlying conjuncriva with Stewens renolomy
heook and use Westcott scissors to carefully cur the check
ligaments to the muscle sheath, Take care not to cut the
muscle sheath or the muscle as bleeding may occur, IF
Beading accurs, apply direct pressure with a dental roll
ar cellulose sponge unil i stops {see Fig. 38,51



Hidden page



Hidden page



208 VIl Pediatrics and Strabismus

a. The assistant and surgeon grasp the Tenon capsule
less than 10 o Jooom the Timbus

b, Cut the Terson capsule barveeen the forceps and radi-
ally towvard the limbas,

¢, The incision should reach bare sclesa, IF loyers of
Tenon remain, repeat steps 5a-b.

d. The incision should not extend more than 10 mm
from the limbus or arbital Bt may b exposed and
adherens syl rome may accur,

Figure 18.14

2 Plage a drop of peosynephrine 2.5 ino Uhe éyve 1o con
srrict the blood vessals and decrense Bleading: Preg and
drape.

3. Place lid speculum.

4, Creale o Fornix-based conjunctival moision [see Fig 38140
A, The assistant grasps the globe af ghe hmbas at either

the 4230 poaition (for access to the right medial or
left lateral rectus ) or the 7:30 position [for access 1o Frgure 3.1
il right lateral or beft medial rectus].

b The assistant then exposes the inferor fornix by
elevating and abducting the globe (for acoess 1o the
medial rectios] or ehevating and adducting the glaobe
[for access to the lateral rectus],

¢, Create an 8 mum incision paralbel o the lermix and 1
mim from the fornix on the balbar conjunctiva with
Westoobt scissors.

6. Isolace the rectus muscle with a Stevens hook (see Fig.

J8.16).

a. First sweep the Stevens tenotomy hook through the
fornix imcision and under the muscle. Hold the hook
paraliel toand Mush with bare sclera to facilitate pas-
RATE.

lr, The assistant releases the forceps fixating the globe,

: 7. 1solate the muscle with the Green heek

U a, Sweep a Green muscle hook perpendicular fo the
sclera and just postenor to the Stevens hook. Keep
the tip of the Green hook pressed against the sclera,

b, Remeve the Stevens tenotomy hook.

¢, Follow with o second Green muscle hook perpendic-
ular o the sclera and just posterior o the first Green
hook. Once again, keep the tip of the Green hook
pressed against the scleta.

. Remave the first Green hook

Figure 1815

5 Create a radial incision through the Tenon capsule (o
cxpose the sclera (sec Fig, 38150
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Figure 38.19
B. Expose the muscle insertion by using a Stevens hook to
retract the Tenon capsule and conjunctiva over the tip 10, Check to ensure the entire muscle is hooked [ see Fig,
of the Green hook {see Fig. 38,171, 38,19),

a The assistant expodes Lhe superior pole of the moscle
insertion with a Stevens hook.

b, Sweep & Stevens hook from posteor 1o the inser-
tian, around the superior pede and then antemor o
The anserieem in an arg, There shduld e no 5:51|.il'i|:_'..1r|l
resistance felt.

c. If there is significant resistance and it appears that
the muscle is split, repeat steps To-d and 10a-h

1L Incise the intermuscular septum anterior to the muscle
toexpose the musche insertion.

Figure 38.18

9 Incise the intermuscular septum ar the tip of the Green
hinok with \Westcott scissors (see Fig. 38.18).

Figure 18.230

12. Tent the overlying conjunctiva with a Stevens tenstomy
ok and use Westomt scissors to carefully cut the
check Hgaments to the muscle sheath, Take can® nol (o
cuf the muscle sheath or muscle or bleeding may oocur,
If bleeding acours, apply direct pressure with a deneal
roll until it stops [see Fig 38.20),
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13

14.

20

21,

e

Incise the Intermmescular septum superbor and infenor
to the muscle il necessary to obiain adeguate muscle
exposure. Be careful not to cut the inferior obligese
muscle if incising along the inlerior border ol the Lateral
rectus,

Place the second Green hook under the muscle and ex-
pose the muscle (see Fig. 38,67,

. Suture the muscle with two double-armed &-0Vicryl

sutures {see Fig. 38.7).

a. Measure the bength of resection with the calipers.

b The first throw of the first suture is placed al the
measured site from the conter of the muscle o the
supenior edge through hall-thickness muscle, The
sevaded threw i3 through full-thickness muscle stan-
ing from underneath the muscle, 2 mm from the
edge of the muscle. Lock the second throw,

. Tape the free emds of the sutures to the drape, Do not
cut off the needles,

. The first throw ol 1he second supuee 35 placed ac the
measured site from the canter of the muscle o the
tlerior eclge through half-thickness muscle, The sec-
aid Do §5 thinoasgh full-thickness muscle starting
Froen under the muscle, 2 mm from the edee of the
muscle, Lock the second throw (see Flg. 38.8)

e. Tape the free ends of the sutures to the drape. Do not
cut off the needles.

. Clamp the s le Jath a mosele clamp o Hariman he

maskat] just anterior v [he suture | 5ee Flg. 38.49),
Detach the muscle's insertion from the globe with
Westoott scissors. Cut flush with the sclera.

. Genthy cauterize or apply direct pressore with a dental

radl om the insertion site o achieve hemosiasis,

. Cut the moscle fush with the clamp using the scalpel

[see Fig, 38107,
Caisterize Uhe mscle stamp, i needed. aloang the mus-

cle clamprhemastar,
Fixate the globe by grasping the sclera with two locking

0.5 mm Castraviejo forceps, oneg 2 mm anterior and 2

mim superior @ the superior pole of the mescle inser-

tion amd one 2 mim anterior and 2 mom anfesior oo the

inferion pole of the musche insertion

suture the muscle to the inserceon site (see Fig. 38011

a. Untape the superioomaost suture and pass the nee-
dles in A orossed-swands lashion partial Thickness
thraugh the superior Ball of the inseition site,

b, Untape the inferiar suture and pass the needles in a

crossed-swords fashion partial thickness throwgh the

infersor half of the insertion site.

hlake sure the necdle passes through the scléca in

addtriomn 1o the stump ol the muoscle rendon,

C

23
24

2B

. Remove the muscle clamp'hemostat.
. Tie the sutuwres [see Fig. 28120
A, First gently poll the sutures parallel to the globe e
biring the muscle up (o the inseriion ste
b Tie the superlar suture and then the inferor sutare
securely wsing a 2-1-1 surgeon's knot.
. Reposition the conjunctival incision into the Fornic (see
Fig. 37.22, p. 203}
a. ITthe incision site is paping. suture the conjunctiva
closed with interrupted 7-0 Vicryl sutures in a bur-
il fashion,
B Wetting the eve may belp differentiale conjunctiva
[pink] Fromm the Temon capsule (whitel,
. Apply antibiotic and sterald ointment.

Postoperative Procedure

1.
2

4,

Bscharge patient when stahle.

Apply antibiotic or antibiotic/steroid pintment fous times
aday for 5-14 days (e.z. enithromycin, TobralDex, Max-
Flagii]

. The patient should avoid dirty water {e.g., swimming

peool] or dusty conditiens (e.g., sandbox, basement) for 2
wweeks, It is fine to start taking a bath the nexe day.
Aunigl pers,

Follow-up Schedule

1
z,

O or bwo visits al posteperamme davs 1 through 140,
Anather wisit G-12 weeks postoperatively, and then as
NECEsaary,

Avise PARENT [0 MEPOIT Se5ere pam or decreased vision

mediately,

Complications

wf NN e bd R —

. Perforation af schera with sulimme needle
. Retinal detachrmeni

. Cellulitis

. Endophthalmitis

. Dallem Tormation i bl incision

. Muscke slippage back from it sutured pasition
. Conjuncrival inclusion cyst

8 Conjuncrival scarring
9 Foreign body granuloma

1]

 Anterior segment ischemia secondary to concurrent
Surgery on multiple muscies
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B Remgwe the Stevens tenolamy hook,

. Pass the needbe of the 4-0 silk suture completely
throwgh the eyelet of the Gass hook [Fig. 39,3,

d. Bermowve the Gass hook while continuing to grasp the
needie, thus pulling the Tree end of the 4-0 sifk su-
rure unilerneath the Lateral rectus muscle,

Cipedonal Use a Green hook 1o hold che lateral recrus
muscle in place,

Figure 39.2

5. Create a radial incision through the Tenon capsule m
enpase the sclera (Fig ¥9.2).
A The assistant amd surgeon grasp the Tenon capsales
[&5s tham T man Tooam the lEmtaes.

I Curthe Tenon capsule between the forceps and radi- Flgure 39,4
ally roward rhe limbus.
c. The incision should reach bare schera. IF layers of
Tenon capsule remain, repeat steps Sa-b, B. Elevate and adduct the glebe with the 4-0silk stay su-
d. The incision shaadd no extend more than 10 man ture and attach to the drape (Fig. 39.4).
Fram the limbus or else orldral Gt may be expased 0. Retract the imcision inferiorhy with a Gass hook and
and adherence syndrome may acour, temporally with a Stevens hook {Fig. 39.4).

£, lsplate the lateral recrs witl a Seevens hook.

a. First sweep the Stevens tenotomy haok through the
Farnin incision and wnder the muscle, Hold the hook |
parallel vo and flush with bare sclera vo facilitane
passage. >’ M, o A

b, The assistant releases the forceps fixating the glabe, =

7. Isolate the lateral rectus with the 4-0 silk stay suture.

a. Sweepa Gass muscle hook perpendicular to the
eolery and just pesterion to the Stevens hook, Kesp
the tip of the Gass haok pressed againsg the sclera.

g
Figure 35.5

10, Depress the sclera woith the iris spatula tovisualize the
wortex vein and the posterior barder of the inferior
obligue muscle. The use of a headlight will help with
wisualization [Fig. 39.5]
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ii. Suture the posterior border of the inferior ob-
Figpue muscle posterolaterally by the width ol the
tnfeginr plaligue,

Figure 39,10

19, Hopk the inferfor rectus and elevate the globe [ Fig.
39,10,
&, Bemaowve the -0 silk stay suture, Figure 19,12
b Sweep a stevens tensdoany hook throusgh the incision
site and hook the inferior rectus.

. Sweep a Green muscle hook perpendicular o the k. For a 14 mm recession (Fig. 39121
sclera and just posterior to the Stevens hook. Keep i Swiure the anterior border of the inferior obligue
the tip of the Green hook pressed against the scler muscle anterior to the inferatemporal vortex

. Rentve the Sievens tenadomy hiook, wain,

e, Elevare the globe. it, Suture the posterlar Bborder of the inferior ob-

f. Use a Desmarres retrackor o expose the surgical fique muscle posterior to the inferotemporal
field. wartex wein.

A, Sutwre the infericr abligue muscle o the sclera,

Figure 35.13
Figure 3977
. For anterior transposition [Fig, 3813
L Suture the anterior bonder of the inferior ohligue
a. For a W mm recession (Fig. 39.11): rmss e at the Lueral pole af the inferior rectus
Lo Sutare the anterior border of the inferior obligue insertion.
miscle 3 mien posterbor and 2 mem Laveral o e ii. Suture the posterior border of the inferior ob-
lateral incertion edge of the inferior recius, ligque muscle lateral to the first suture at one

sl widLh distance.
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1. The patient should avoid direy water [, swimming
ponalder dusty conelitis (e, sand T, basemwent) for
2 wreeks, I is fioe to stact takiog a bath the next day.

Follow-up Schedule

1. One or fwo visits at postoperative days 1 throggh §0,

2. Another visit G-12 weeks postoperatively, and then as
necessary.

1. Advise patient to report sevene pain or decreased vision
immecliately.,

Complications

Figure 39,14 1, Missing posterior fibers of the inferior ohlique producing
undercorrection
2. Perloration of sclera with suture needle
21. Reposition the conjunctival incision inta the formix (Fig. 1. Retinal detachowent
39,14, 4. Cellulins
A IF el imcigion site i gaping, sufure the conjunctiva 5 Endnphmalmms
Closed with inverrupred 7-0 Vicryl sutares in a bar- i, Conjunctival inclusion cyst
iod fashion . Conjunciival scarring
b. ‘Werting the eye may help differentiate conjunctiva 5. Foreign body granuloma

(pink} froam the Tenon capsule [white],
22, Apply antibsolic and steroicd ginpment,

Postoperative Procedure

1. Discharge patient when stable.

2. Apply antibietic or antibietic/steroid cintment 4 nmes
per day for 5-14 days (e.g., enythromycin, TobraDex,
Maxitrol .
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. a\

e
)

AN
-

Figure 40.5

8. Tent the overlying conjunctiva with Stevens tenotomy
heok and wse Westcott scissors to minimally cut the
check ligaments to the muscle sheathe Take care not to
cul the muscle sheath or muscle, as bleeding may oceur.
I bleeding oocurs, apply direct pressure with a dental
roll until it stops (Flig. 405

10, Incise the intermusoubar seprum superior and infenior o the
muscle minimally if necessary to obtain adequate muscle
exposure Be carsiul not oo the inferios ablicue mosele i
incising abong the inferior barder of the lateral rectus,

Figure 40.&

11. Suture the muscle 1 mm from its insertion with the
double-armed G-0 Vicryl with spatula needles [see Fig.
S0UE),

& Elevate muscle with the muscle hook.

b. First throw is through half-thickness muscle from
the center to one edge of the muscle, 1 mm from the
intertion, Second throw is through full-thickness
ruscle, posterior w anterior, 1 mm from the edge of
the muscle, Lock the secand throw,

. Perform superiorly and inferiorly,

d. Do not cut off the needles,

Figure 40.7

12, Detach the muscle at its imsertion with Westcott scis-
sors [Fig 40.7],
a. Hold the muscle hoek and sutures up to awoad cul-

ting the sutures,

b. Cut the muscle flush with the sclera,

. Inspect the muscle to ensure it is properly sutured
and nod split, and that the lock bites ane in place and
adequate.

13, Gently cauterize [as needed ) or apply direct presswne with

a dental mll on the insertion site to achieve bemostasis.

Figure 4.8
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14, Reattach the muscle to the sclera at the eriginal inser- a, Trom the swtare 50 the end oo pall to ksosen the slip
tiom site using the rwe ends of the previausly placed frat i longer (o make it easier o denfy duning
G-0 Wicryd suture [see Fig, 40,81, he adjustment).

a. Secure the :glﬂbu! weith toothed l'|:|I'|:'|°'|!|5.. B Leave enoigh stfuce length o albew bor easy acjust -
b. Pass the needles thraugh the arginal insestion site. el

aiming 45 degrees toward the center of the insermion
site and exiting close wo each ather,

€. Make sure the needbe passes through rhe schera in
addition 1o the stump of the muscke rendon,

d, Keep the needle parallel to the sclera to decrease the
chance of penetration

Figura 2011
Figure 40.%
1% Place a bucket handle swhare dose tw the limbus [ Fig. 40,11
a. Suture the 5-0 Mersilene an a spatula needle partial
thickness through the sclera,
b, Tie ower the closed ends of Westoott scissors (o form
& o,

15, Hang-back the muscle (Fig, 40,90
&, Use rhe Castrovie)o calipers o measure Uhe amount
of recession desired from the insertion site o the
minscle edge.
b, Ensure the recession is equal for bath the superior

and the inferior suture, "
\ /{ ;.-:- L
r: S # ..'.

s T

Figure 4010
Figuee 40,12

16, Tee surure with an overhand thoess and thes a slip koo

(Fig. 40.10]. , i : .
18, Closs the conjuncriva swith 7-0Vicrd sugures {Fig 40127
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a. Suture permanenthy the radial portion of the con-
junctival flap posterior to the muscle insertion,

b, Suture the two corners of the conjunctival fap to
the sclera anterior to the muscle insertion with long
loops of 7-0 Vicry] suture,

19, Tuck the suture ends into the formis,

200 Remdwe sTay sutures.

21. Apply antibiotic and steroid drops (ointment will blur
the patient’s vision and make the adjustment harder

22, Bandage the eye with a pressure patch to keep it from
Blinking {ler the patient’s camfort ]

Serture Adjustment

The suture adjustment may be performed later the same day

(once the patient is awake and cooperative from the gen-

eral anesthesial or the next day (especially if retrobulbar an-

esthesia was given L

1. Remove the eye patch.

2. Anesthesia: Apply drops of proparacaine into the oye
over several minutes. Warn the patient that he waill still
leg] pressure sensations. Aggressive adjustinents may
cavse navsea and semiting or lightheacedness,

3. Perform strabismus test to determime if any deviations

are present.

. Mace lid speculum.

. If the desired end point is reached, go to step 3.

[ W

. Genthy pull the suture (and muscle) forward paral-
Il with the suture tracks. Do not pull too hard or
the sutwres may pull out from the suture tracks.
v, Omee the desired amount of tightening is achieved,
tighten the overhand knot and retie the slip knot.
Thee assistant may grasp the overhand knot with
rying lorceps to keep it from slipping.
vi Go back to step 3,
b. To loosen the muscle:
i. Untie the slip knot by pulling the longer end of the
suture and boosen the overhand throw,
il Grasp the suture a1 the approsimate length to be
recessed.
liiL Grasp the bucket handle sutwre to stabilize the
globi.
iv. Have the patient slowly look in the direction of the
muscle being adjusted and then relax.
w, Beetie the overhand and slip knot,
vi. Go back to step 3.
1. Once the desired amount of adjustment (if ary) is
reached, tie the musche suture permanently.
d. Cut the bow of the slip knot and pull out the loose su-
fure,
b Tie the sutuire with two more overhand throws and
frim.

Mate: Check ratations to be sure ductions have not been com-
pramised.

8. Cut and remove the bucket handle suture.

G. If an undesired amount of deviation is present, either
tighten or loosen the muscle as necessary,
A Tatighten the musels (Fig. 40.13):
I Untie the o of the slip knot but nat the over-
hand throw by pulling the longer end of the su-
ture,

ii, Grasp each suture end with a tying forceps or nee-
dle holder.

iii. Hawve the assistant grasp the buckat handle sutire
to stabilize the globe.

Figure 40,13

B, Chose the conjunctiva using the preplaced 7-0 Vicryl su-
tures [see Fig 40,14,
&, Cur off the knot.
k. Tie the sutures permanently.
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Postoperative Procedure

1. Discharge patient when stable,

2. Apply antiblotic ar antiblotic/sterold ofntment 4 iEmes
per day for 5=14 days (e.g., erythromycn, TobraDes,
Maxiirol

3, The patient shoukd avoid darty water (e, swimming
e} ar dusty conditions [e.g., sandbox, baserment | for
2 weeks Itis fine to start taking a bath the next day.

Follow-up Schedule

1. Postoperative day 0-1 if adjustrnent will be parfarmed in

the affice.
2. Avwisit wathin the next 2 weeks.
3. Another visit 6-12 weeks postoperatively, and then as
TRCCEESary.

Complications
I Perdoration of sclera with suture needle
2. Reninal detachment
3, Cellulitis
4, Ower- and undercorrection
5, Muscle shippage back from its sutarsd position
6, Comjunctival incluston cyst
7. Conjunciival scarring
B. Endophthalmitis
9, Beflen formation in limbal incisions

10, Foreign hody granuloma
1. Anterior segment ischemia secondary o concurrent
surgery an muliple muscles

4. Advise patient to report severe pain or decreased vision

immediately.
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e, Tiewith a 2-1-1 surgean’s knot (Fig, 41.24],

4. Suture the superor third of the muscle with 5-0 Mer-
stlene an a spatula nesdie,

A, Mark the position of the postersor fixation suture
o the sclera along the superior barder of the rectus
muscle using calipers,

b. Rerract the superior berder of the muscle with Ste-
viens hook

€. Suture the 5-0 Mersilene through: partial thickness
sclera at the marked site (Fig, 41,241

&, Suture through the superior third of the muscle (Fig.
41.28).

. Tiewith a 2-1-1 surgean’s knot.
5. Continue with the rest of the strabismus surgery.

Postoperative Procedure

1. Discharge patient when stable,

2. Apply antibigdic or antibiogic/steraid ganiment 4 tmes a
day far 5=14 days (e g erythromycin, TobraDex, or Max-
it ),

The patient should svoid dirry water (&8, swimming poel ]
oF dusty conditions (&g, sandbox, basement) for 2 weeks, It
is fine o start taking a bach the next day.

Follow-up Schedule

1. One or two visits at postoperative days 1 through 100

2. Another visit G- 12 weeks postoperatively, and then as
NECEssAry.

3, Advise patient to report severe pain or decreased vision
immediately.

Complications

1. Perforation of sclera with suture needle

2. Retinal detachment

3. Cellulitis

4. Endophthalmitis

3 Dellen formation in limbal incisions

G, Over- and undercormection

7. Mludcle dlippage hack rom 04 suluted positae
E. Conjunctival inclusion cyst

a, Conjunctival scarring

10, Fareign body granuloma
11, Anterior segment ischemia secondary to concurrent

surgery on multiple muscles
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Supraplacement and Infraplacement of
Horizontal Muscles for “A” or “V” Patterns

Indications

Honzontal extraocular muscle imbalance with an “A" ar =¥
pattern that requires muscle weakening or strengthening for
Cormection.

Preoperative Procedure
See Chaprer 3,

& complere strabasmus evalwardon with deterrinatbon of
detailed swrgical plan is necessary.

Instrumentation

Same as for the primary strabismus surgery.

Operative Procedure

Mote: Figures are drassin from the surgean's viewpoint with the
surgeon standing at the head of the patient,

1. Proceed with the primary horizental sirabismus surgery
(rectus recession or resection via limbus ar formix ap-
praach].

2. Supra- or infraplace the muscle as planned when sutur-
ing the muscle back anta the sclera,

Mate: A mnemanic to remember is “MALE" (Medial Apex—Lat-
eral Empty). The medial rectus (ME) is shifted toward the apes
artipof the letter "A% or "= {Le., supraplace for A7 pattern
arinfraplace for *V* pattern]. The lateral rectos (LE) s shifted
toward the “empiy® or open part of the letber =4 ar “9© [Le.,
infraplaced for *A° pattern or supraplaced for "\ pattarn).

A, Foran A&7 partern medial recius surgery, supraplace
the muscle tendon half tendon wadehdor maore} as
planned [Fig. 42.14).

Figure 42.1

2249
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b. For an A" pattern LR surgery, infraplace the muscle Postoperative Procedure
temdon half tendon wadth (or more) as planned (Fig.
42.1B). Sarne a5 for the primary strablsmus surgery.

¢, For a = pattern ME surgery, infraplace the muscle
tendon half tendon width (or more] as planned {Fig.

42328) Complications

d. For a "v" pattern LR surgery, supraplace the muscle
tendian half tendon width (or more) as planned (Fig. Same as for the primary strabismus surgery,
4228

3. Finish the strabismus surgery as previously described,
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Pediatric Cataract Extraction

indications

In pediatric patients, the indications for e rermoval of the

lens include:

1. A lens opacity or cataract thar cawses a loss of best cor-
rected visual acuity.

2. Lens subluxation or dislocation cansing an uncorrecLabie
decrEase in viswal acuily.

Surgical Management in the Pediatric Patient

Follwing are general recommendations for the surgical ap-
proach fo cataract surgery in the pediatnic patient. Specific
guidelines depend on multiple factors such as the surgeon’s
exporience with mbal versus pars plang surgery

B Age yaunger than 18=24 manths:
Lensectamy
+ Primary posterior capsubstomy
2 Anlerion vitrectormy
B Age 3-B years:
Phacaoemulsification/irrigation and aspiration
¢ Qpteenal but recommended: Primary intrascular lens
LIOL} implantation
Optional but recommended: Primary posterior cap-
sulatory and anterior Vitreciomy
8 Age older than -6 wears { depending if the child is able o
=it for a YA capsulotomy )
i Phacoemulsification
Primary 0L implangatian

Icrigation/aspiration is the preferred method for catarace
extraction in children younger than 2 years.

Children 18 manths to 2 years may need phacoemulsilica-
tegan, degending on the densigy of the lens,

226

Achvantages of Phocoemulsification over Standard
Extrocapsuwlor Surgery

4 Smaller wound speeds recovery and minimizes astlama-
tism and wound-related postoperative complicatioms.
a Surgery accomplished within a relatively closed system.

Disaovontoges of Phocoemudsificotion Compared with
Extrocopsular Sungery

# Possibile increased comeal endothelial damage.
n [ossible increased risk of inis damage with smaller pupils.

Recommended Surglcol incision in Pediotric Patient

A scleral menned incesion may e preferable o a clear cornea
incision, 4s sell-sealing clear cornea wounds are unreliable
in a child. Perform a limbal incision, slightly anterior, within
the scleral tunmel bo avodd ins prolapse,

Introocular Levis Placermertt

L. DL imiplantation is generally recommended for children 2
vears or ohiler, Surgeons have implanted lenses in wounger
patients, but the bong-rerm safery is still being investigated,

2. Polymethyl methacrylate [PMMA] lenses are recom-
mended because of their long-term safery. Foldable
acrylic lenses are suitable lens material as mamy studies
b shicwm thedn fo be well talerated. (Silicaone lenses
have nat been well studied in children. )

1. Mulrifocal lenses have been used in pediatnc patients,
The safety of multifocal lenses in pediatric patients has
not vt been established,

4, 1 i 10K, i3 wsed during the surgery, 3 conkacl lens must
be used o achieve the best corrected vision, & secondary
gulcus fixared lens or sumured lens may be planned for
the future. The safety of sutured I0Ls has not yet been
estabdished,
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Posterior Copswlor Opocification

1, A primary pesterior capaulatamy and anterior vitrectomy
should be performed in children younger than 4 vears, as
posterior capsular opacification will develop postopera-
tivedy. An anterior vitrectomy miust be preformed along
with a posterior capsulotomy becawse the anterior vitre-
pues face can act as a scaffold for fibrous prolifecaton,
which can occlude the visual axis,

2, Primary pasterior capsulotomies may compromise cap-
sule integnity.

3. Affter the ame of 4, a ¥AG may be possible in compliant
pediatric patients.

4, The surgical procedure is enly part of the visoal rehakili-
Lation ol the pediatric patient, Optical rehabilitation with
contact lens firting, patching, and further amblyopic care
is egsential
a. Paiching of the other eye shauld be started, in most

cases the first day after surgery according to the
schedule recommended by the surgeon.

b. If an 0L is not used, the appropriate contact lens or
glasses prescriptions should be used as early as 1
wirel after surgery.

. Follow-up evalwations of posterior capsular apacifica-
tiomn, late-onset glavooma, and retinal detachment are
Al regpuired,

Preoperative Procedure

1. Maximum dilation may be difficult to achieve because of
iris hypoplasia.

L. Recommendations for dilation in the pediatric patient
include the following:

a. One drop of 2.5% necsynephrine, U5 tropicamide, and
1% cyclopentelate; alternatively use collyrium 3 and
3% gpdsthalmic sedution (Ehis contains cyclopen-
todate 1%, |'|-|‘I.-e3'|'|5r|ﬁ"p|!| e 55, iropicamide 25T,

b Repeat above ance if necescary,

¢ If refractory to adeguaate dilations, atroprme .55 1 pes
day far 1 week hefore surgery,

d. Inraoperacively, 005 mi of 1210080 nonpreserved
cpinephrine added ta a 500 mi bottle of balanced salt
solution (BS5) may be wsed if approved by anesthesi-
alogy.

. Iris hooks (e.g., Grieshaber] may be needed intraop-
eratively in an otherwise unresponsive pupil.

3. Additionally, see Chapter 3.

I clibadresry, 41 0% eSsentiad o odgained inlormed consent re-

garding gencral anesthesia and 0L placement if considered.

4, Clearance for general anesthesia must be given by the
pediatrician before surgery.

Cotculgte infreocwlor Lens Power

Mumerous formulas for the calculavion of [OL power have
been derived based on theoretical aprics and empirical data.
The Sanders-Retzlaff-Kraff [5RE) formula is one of the mast
widely used,

SRK Farmula: Power of IOL = & — 2.5(AL) — 0.5(K) where

1 A= comstamt i5 determimedd by the manulfacturer of a spe-
cific lens. & typical value is &= T18.7.

2, K= average keratomelry msasurement in dinprers,

3 AL = axial bength of @ve in millimeters measured with A-
scan ulirasgnocgraphy.,

Recommendsed: s ponsilicane lenses (ep. PRMA, Acry-
sol] tn pediatric patients, The long-term stability of foldable
agry e benses is siill being stodied,

Instrumentation

= Honan balloon {optional]

Ligl speculum

Fee-teadleed forceps (e, 0 12 mm straight Castrovieio
andfar Colibri]

Elschnig forceps

WiEsIoMl SCiSsnIE

Cavrery [underwater eraser or disposable)

Searifber [Beaver #64 or Grieshaber #63)

Microsurgical knife {eg, Beaver 4756, Superhlude)

20 gavge microvitrearetinal (MYER) blade {e.g. Beaver or
Sharpoint}.

Viscoelastic substance (e.g., Healon, Amwisc, Wiscoat)
Keratome |(e.g. Beaver #55, diamond or steel, 2259 mm to
32 mm}

Cystotame

Lltrata forceps

Phacoemulsificarion and virmech 1T LN

Kuglen hoek

Straight and angled MePherson tying forceps

ML forceps

Sinskey hook

Vannas scissors

Fine neadle holder

Sutures: ¥0-0 nylan, 10-0 Vicryl

Acerylcholine solution (2.6, Miochal)

Celfalese spoies

Operative Procedure

1. Anestheska: General,

2, Oprfanal: Apply Honan balleon for -5 minutes o decom-
press eye and arhif, minimizing positive vitreous pres-
sure.

. Prep and drape.

. Prace lid speculum.

. Ensure adequate pupillary dilation

. For infants younger than <18 months and where no 10L
will be placed:

a, Use an MYE blade to make two incisions slightly ante-
ot the anteriar limbal vessels ag 11 and 2 o°clock,

b, Inject wiscoelastic into the anteriar chamber,

¢, Perform a capsulotomy: This can be performed n two
WAl

O W fe bl
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B Lise i Qeutorme vilrector T cul out 34 mm cag-
Aylotomy (Fig, 43,50,

it. Perform a caontinwous curvilinaar capsulorrhexis
with a cystotome and Uirata capsulorrhexis for-
ceps = mm in diameter. Be aware of the elasticity
af the capsule in pediatric patients, as the rhexis
can easily be lost under the pupil, Use a controlled
techmigque of keeping the capsule folded on el
while performing the capsulorrhaxis [Figs. 43,24
and 43.28).

Mote: Indocyaminegreen (G} has been wsed in children to as-
sist im the visuallzation of the anterior capsule, The lpng-term
safety for children has not yet been established,

d. Use the irrigation [aspiration system to carefully and
meticulowsly remowe all lens material [see Chaprer
AL A split irrigation/asparation system 15 particulary
helpiul in remowving all comex and epithelial cells
within the capsular bag (Fips. 43.3A and 43.3B8).

Figure 43.3

2. Use the ocutome vitrector to perform a posterior
capsubectomy (Fig. 43.4 ). Alternatively, a primary pos-
terior continpous curvilinear capsularrhexis may be
performed in experienced kands,

f. Perform an anterior vicrectomy (see Chapter 12,

g, A separate batterfly irrigation cannula may be placed
through the paracentesis,

b, Kewp the tip ol the vitrectomy Behind the lesvel ol the
posterior capsule in attempt to remove the anterior
hyaloid face.

Figure 43.2
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£ Prepare phacoemulsification unit. Foot pedal func-
tions.
Positiom | = irrigation only,
Position 2 = irnigation/aspiration
Positbon 3 = irrigatkenfaspiration/phacoemulsification
h. Perform phacoemulsification:

i. Inchildren, the lens is usually very soft and only
the central nucleus rarely needs phacoemulsifica-
tiom. The whole lens material is often casily aspi-
rated.

ii. Set initial power of phacoemulsification wnit to its
low range and adjust up or doswn to achieve de-
sired cutting effect.

i, Perform short limear groowes (see Chapter 8], Usu-
ally little ultrasound energy is required to remove
) the central nucleus in pediatric cases.
i Alternatively, a single-port pars plana vitrectomy may i, Carefully and meticulously remove all cortical mate-
e performed (see Chapter 63) rlal with the 0.3 mm ierigation faspiration tip an the
J- Cloge the MVE walnds wath a 10-0 nylon suture, and phacoemulsification unit {see Chapter 8. A split ir-
hry the knal, rigationfaspiration system is particularly helpful in

7. For 18 months and older. . . . -
4, Prepare a fornix-based conjunctival peritomy at the Eﬁ;ﬁig_mnﬁ and epithelial celis within the

limbus (Wesreoll scissars, tissue lorceps]) =7 mm for . : o
one-plece lens: 4 mm il a Foldable lens or il no 10L s L=
planned. Center peritemy at appreximarely 10 or 2
aclock on the side of the surgeon’s daminant hand.

b. Secure hemoastasis with cautery.

. Create a short scleral tunnel:

i Use #64 Beaver blade and 0,12 mm farceps m
make an initial partial-thickness, curvilinear inci-
sion perpendicular to sclera 2 mm from limbus,

ii. Extend partial-thickness groove incision 3-3.5 mm
if a foldable lens is planned and 6.0 mm if a PRWA
lens is planned. "

ifi. Use flat end and heel of #64 Beaver blade to con-
strect a shart scheral tunnel (=2 mm in kength) of
the same depth to clear cormea,

iv. Conrinue munnel construction just past the anterior
limbal wessels.

Flgure 43.4

Mote: The surgscal technique depends on the decision to anan-
foldabde PAIMA lens or a foldable acnlic lens.

4, If a PMMA lens is planned:
i Create a small scleral tunned:

I. Prepare a fornix-based conjunctival peritonmy
at the limbus (Westcotl scissors, tissue forceps)
=7 mm for one-piece lens, Center pertomy at
approgimately 10or 2 o'clock on the side of the
surgeon’s dominant hand.

hecure hemostasis with cautery.
M1, Create a short scheral tunnel;
A, Llse wid Beaver blade and 002 mm forceps
to make an initial partial-thickmess, linear
incision perpendicular to sclera 2 mm from

: i limbus,
d. Ferfl:-rrn a paracentesis through clear cornea adjacent B. Extend partial-thickness groove incision -6.0
o limbas (see Chapoer 70 M in width

i. Place at 9 or 3 o'clock on side of nondeminant
hamd.
ii. Use a microsurgical knife (e.g., Beaver #7508,
&, Inpect visooelastic inta anteror chamber before ar af-

O, Use Mat end and beel of #654 Beaver blade
o constrct & short scleral unnel (-3 mm
leng) of the sarme depth o clear cornea just
past the anterior limbal vessels,

ter making the clear carnea wound,

. Use a diamond or steel keratome (2,9 mim to 3,2 mim]

to enter anterior chamber at the anterior edae of the

tunnel on the side of the dominant hand {e.g., any-

wihere alang the 100 2 o'clock positien] ineffort o

avoid iris prolapse.

i. Perfarm a capsulatamy. See &L,

ii. Perform hypdredissection with B5S if necessary:

iii, Flace tip of BS5 cannula under anterior edge of
capsulorrhexis, Position cannula towand egquator of
lenms and gently inject B55,

b, Usueally this resules in the hydration of the cormes
and its subsequent elevation inta the anterior
chamber.

il. Proceed with cataract removal as described in
Td-i.

iii. & posterior capsulotomy and anterior vitrectomy
should be performed if the patient will be unable
ta sit for a WAGS capsulotomy in the near postopera-
tive periad. 1F thie child is able to sit For a it Lamp
exam and an A-scan, a YAG capsulotomy will likely
he possible,

iv. Inject viscaelastic into the capsular bag,

v Enlarge the wound o 6 mm with the keratome of
crascent hlade.

¥i. Insert the PMMA lens into capsular bag [see Chap-
ter 8
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Figure 44.7

Figure 44.5

b. Barkan ponioscopy bens is placed on the cormea (Figs,
445 amd 34.6), B55 1% placed under the lens,

Oypienal: Use Goniasal witl bens,

12, Entry of the goniotomy knife into the anterior chamber.
a. The assistant may need to provide a show and almost
imperceprible movement of the eye toward the knife
as it enters the eye to provide some counterresist-
ance as the entered knife may push the eyve away
from the surgesn.
b. The knife starts to enter the anterior chamber Fligure 44,9
through the comea =1 mm from the limbuos, The
entry site s 130 degreas away fram the center of the
area of angle to have surgery (Fig. 44.7), d. The knife is guided parallel to the ins (Fig. 44.8) and
¢, As the knife passes through the cornea, the surgean nat awer the pupil oF the native lens (Fig, 44,91,
should shift his ar her view through the Barkan op-
erating lens. The knife showld be seen entering the
anterior chamber,
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Mot [optiona) IFa norerigating knile is used, phace asmall
amount of viscoelastic inbo the sntedior chamber via 2 Leparate
paraceritess and aspirate at condlusion of casewdth an aircannula

13. Making the gonictomy incsion.

Figure 44,10

&. The knife is directed just anterior to or at mid-
trabecular meshwork [Fig. 44,10} When plinming o
nperate on approximately one third of the angle, one
sixth ar more of the angle is incised with the knife
moving clockwaise, When the knife is retumed w the
beginning of the original incision, another sixth or
miore of the angle is treated with the knife moving
counterclockwise. The knife is relatively superficial
without incising the underlying sclera, iC there is a
sensation of lisdue being cur, fv surgeon may be
too deep and into the sclera, When done cormectly, a
white line may be seen where the incision is made.

Figure £4.11

b. After capeful communication with the assistant,
more clock hours of the angle can be treated if the
asgisiant rofates the &e in the dirsction opposite
[e.g. countercheckwwise ) that the surgeon intends (o
miove the knife tip {eg., clockwise] (Fig. 4491

4. Remaving the koife,

a, The surgeon should cammunicate m the assistant
whemn this is to take place.

b. ‘When the knife is withdrawn, the assistant may
almaost imperceptibly move the eye away from the
knifie to provide countertraction as the withdrawing
knife may pull the eye toward the surgeon.

c. Asthe knife is being removed, care should be made
to removie thie knife over the iris and not over the
pupil or native lens, The Barkan lens may be mosved
awer The @ntry site 1o prevent egress of Muid and Na-
rening of the anterior chamber.

15. Remove the Elschnig-0fConnor forceps and replace the

lid speculum.

Figure 44,12

15 Immediately reform the antericr chamber with the B35
if necessary |Fig. 4412

Figure 44.13

17, Thewound is kepl closed by the assistant with the
closed ends of a Bunt faseaps pushing gently an the an-
tenior lip of the wound {Fhg 44,13,

18, Close the wound with a 10-0 Vicryl suture. & Weck-Cel
may be used to ensure a watenmight wound closure,

19, Apply an antibietic aimtment amd a protective eye shield
[0 tha gye,
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20, 17 gonbstomy needs to be performied on the opposite
ey, the surgeon should rescrub, change gowns, and the
parieat should be reprepped,

Postoperative Procedure

1. Fostoperative orders may include;

4. Intravenows Quids untll adequate oral intake

b. Activity may be ad lib with parents

. Head of bed elevated 15 degrees

d. Tytenal {5-10 mg/kgldose; tablets: 80 mg, 160 mg,
325 g SOE) mg) oal or rectal

e, Zofran (00 meks: up o4 mg every 4 hours)

[, A sedative pro ghs [may use chloral hydrate 25-50
gtk 500 meS ml syrup, maximuom dose 1 g)

g. Fou shield; no eye rubbing

2. Apply tapical antibioticfstemid sintment once daily for at
bedst 5 days postoperatively, [1a suture was used to close
chee cormeal seotimsl, the antibistic should be cortimaed
until the suruee i removed or reabsorbed,

3. The parents can be instructed o keep the baby from cry-
ing if possible to minimize Valsalva,

4. The shield can be removed on the first pestoperative day.

5. Patiemts can be discharged from the hospital on the frst
or second pastoperative day,

. The intraocular presswre (0P may not be comiortably
rreasured for several days,

7. I the pressure is unce main, glaucoma medications can be
continued postoperatively and gradually tapered wntil a
reliable pressure is obtained.

8. An examination under anesthesia may be needed at 1
monith if a complete office exam is not possible. Befrac-
tiom shauld be noted.

Complications

. Hyphema [most comimomn]

. Inidadialysis

. Cyclodialysis

. Peripheral anterior synechiae
. Retinal detachment

. Cataract

. Endlaphitbalmitis

=] I U B L RS =

B Trabeculotomy

Indicatlons

B Eyes with comeal haze that precludes a gond view of the
angle
B Eyes that have failed mwo or more goniotomies.

Preoperative Procedure

e Chapter 3.

L Treatment of primary congenital glavcoma is usually sur-
aical, Medical therapy is uwsually a lemponzing meaasurne
before surgery.

2. Educare the parents abour the passibility of multiple ap-
eratbens and frequent follow-up visis,

3. Perform a thorowgh precperative examination of the pa-
tient in the office. [OP should be accurately determined
in the office as many drugs used during an examination
under anesthesia alter the [0P,

4, Rule out nasolacrimal duct obstrection as a cause of epi-
phora.

5. Clear as much corneal edema as possible with medical
treatment to losver the eye pressure. Use oral acetazola-
mide if needed (15 mgfks per day in four divided doses).
IF the cormea clears, itis usually preferable to do a goni-
aEarmy.

B. & mopcal antibeadic eanimenl applied o botl eyes the
eviening before surgery,

T, Ac long as an accurate eye pressure has alresdy been ab-
taimed and if the patient's medical condition permékts, a
drop of 2% pilocarpine 30 minutes before surpery.

Instrumentation

Mlacarpine 1X [opiional]
Antibioic olntrnent

Handheld tonometer (e.g., Perkins)
Calipers

Koeppe gonioscopy lens

Handhebd microsoope

Barkan hamd held light

Marect aphthalmoscope

super sharp Made (Whesler knife)
Lid speculsim

Weatcott acissors (hhent-tipped )
Chandber forceps

Haskins forceps

Monopalar underwater diathermy
Mo, 57 Beaver blade

Vannas scisbors

Feiss [oarr-miregr gonioscopy lens
MecPherson or Harms left- and right-handed rrabec-
ubptomes

4-0 silk superior rectus bridle suture or 6-0 silk inferior
corneal bridie suture

-0 Prolene suture

16— nylon suture

B-0 Vicryl suture

B55

Meedie holder

Tying forceps

Wheck-Cel sponges

Pediatrie aye shield



Hidden page



Hidden page



Hidden page



Hidden page



Hidden page



VIl

Oculoplastics



Copyrighted material



Hidden page



Hidden page



Hidden page



246 VI Oculoplastics

a. Secure lid with forceps or traction suture.

b. Use #15 Bard-Parker blade scalpel or scissors to per-
form incision.

. Extend incision just below edae of tarsus.,

d. Ewcise additional several mm if excising neaplasm.,

B, Similarly, perlorm a second vertical incasion at other
side of lesion, completely encompassing the area of in-
terest [ Fig. 46.1)L

. Excise the lid segment as a pentagon, cormpleting the
incisions inferior to the tarsus (scalpel or scissors] [Fig.
d46.2).

8. Approximate tarsus with three interrupred, parteal
thickness absorbable sutures (e.g., 6-0 Vicodd) [Fig.
46.3),

a. Make certain that suture does not pratrude posteri-
arly through conjunctiva.

b, Sutures may be beft wntied wntil lid margin is ap-
promirmated,

Flgure 46.4

9, Approsirmate 5d margin (Fig. 464,

a. Use nonabsorirable suture {eg., 6-0 silk)

b. Sutures should be ~1-2 mm on each side of wound
amd 1-2 mm deep.

o Soture 1: Use a wertical mattress suture through
the gray line (create woungd esersion fo present lul
natching | or use simple nferrupred surures,

d. Swture 2: Use an interrepied suture ar lash line.

e, Suture 3 [optional|: Use an interrupted suture
through the pestenor lid margin,

Figure 46.5

f. Keep surure ends long 1o subsequeently secure them
under the ropmost skin sutere to avoid contact with
thie cornea | Fig. 46.5).
10, Close skin with interrupted sutures (e G-0 silk)
1. Remove scleral shield.
12, Apply antibiotic mintment to eye and suture line.
13, Apply dressing or chilled eye pacl,

Hovizontol Lid Shortening

I. Prepare eye for surgery as described in steps 14

2. Incise lid margin perpendicalarly near area of most se-
wire licl malposition (Fig. 46.11
&, Secure s with forceps,
b Use sealpe] (15 Bard-Parker blacle] or scissors,
o, Extend inclsien just inferbor to tarsal marngin,

1. Owerlap the cut edges of the lid to assess amount of
resquired lid shortening (may cut or crush lid margin to
mark disrange ),
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46 Eyelid Lacerations|Eye Defects|Biopsies 249

e

2, Tie 6=8 square knots, Place muscle hook in medial can-
phves and advance silicone slegve untll savisfactory ten-
siomn 15 obtained,

3, Bemove scleral shell

I, Apply 1o sunere line.

Postoperative Procedure

. Mace jice packs to decrease swelling.

. Elevate baec tor 30 degrees to discrease swelling,

. Apply antibiatc ointment twice daily to suture line.

. Bermove skin sutures bn 5-7 days.

. Bemove tube in 6-12 weeks. Visualize balster in nose,
Cut tube in medial canthus and withdraw through the
nose.

W B hal B =

20. Repair eyelid laceration using buricd G6-0Vieryl sutures
into deep canthal tissue (Fig., 46.90 Use G-0 silk to close Complications
skin

I, Masal blesding
2, Ergsvon ol canaliculus from mbe
3. Canalicular scarring with epiphora

Flgure 4610

31, Cut retinal sponge to W inch lengih and grasp with twa
hermpstats, Use #18 needle to make two punctures in
the sponge. Advance the end of Bowman probe through
these holes and advance sponge into inferion meatus
[ Fig. 46.10],
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G, Tie off accessory vessels (G-0 silk),
7. Tle off temparal arvery with Four sutures [ 4-0 silk],
4. Biopsy specimen should be as bong as possible {-2-4
cm) because, histopathologically, skip (normal) re-
gions may b= present,

I, Technigue: Lead with the hub of needle when plac-
img swture to aveid punciuring the vessel {Flg. 472,

Figure 47,3

. Place two sutures at each end of the specimen to en-
sure subsegquent hemostasis [Fig. 42.3),
E. Remove specimen with scissors, cutting ameny inside of
double sutures,
G, Secwre hemostasis with cautery,
1. Close wound with deep absorbable sutures (e.g., 6-0
WicrwlL
1. Close skin with interrupted or running sutures (e.g., 5-0
Prodenel
2. Dress wound.

47 Temporal Artery Biopsy

Postoperative Procedure

1. Remove skin sutwres in approximately 1 week,
2. Treat medically if necessary.

Complications

1. Excessive bleeding
2. [nfection
3. Facial neree injury

251
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Lateral Tarsorrhaphy

Indications

= Corneal exposure proflems (. lacial nerve palsy, lid
myopathics, thyroid ophthalmopathy ]

® Megrotrophee Beranites (g, diabenic patent, staies posl
herpetic infection

u Severe dry eve (eg, KEFATOCONIUNCIIVITIS SICCA, Boular
cicatricial pemphigeid, Stevens Johnson syndrame),

m Sterile corneal ulceration.

2 Used in conjunction with amnictic membrame transplant
for in acular reconstructive procedures,

Preoperative Procedure

1. Attempt nonsurgical treatments tailored o the etiology
of patient's problem (e.g., lubnicants, lid taping, bandage
soft conkact lems, punctal occlusion

See Chapter 3,

2, For aculoplastic procedures, discontinee aspirin and
nonstersidal anti-inflarmmatory agenes 10 days before
surgery, Discontinue warfarin 2-3 days preoperatively, if
medically passible.

3. Query patient abowt bleeding tendencies. & useful
SCreenEng queesioen i asking il the patient had onusual

Bleeding after dental extraction Ohtain hematodogical
evalwation if bleeding tendency is suspected,

Instrumentation

B Scleral shell

# Tissue marking pen

Needle holder

Totthed lorceps

Scalpel (e, 11 ar #15 Bard-Parker blade)

Srissors (eog., Westoart)

Sutures (6-0Vicryl on spatulated needle, double-armed
G-0 silk [optional | )

252

5 5 O 8 =

Operative Procedure

Technique 1: Lid Shaving Technique (performed less
frequentiy than Technigie 2}

1. Advantages:

a. Cuick to perform. May be performed at bedside,
b, May be opened easily.

2. Anesthetize area with local infiltration of lidocaine 2%
plus epinephrine 1: 100,000

3, Prepoand drape in usual sterile manner,

4, Plage scleral shall,

5. Mark upper and lower lid margins {eg., forcaps crush
mark, marking pen, or scalpel nick) to delineate med:al
extent of desired tarsorrhaphy [usually 8-10 mm from
lateral canthus],

Figure 48.1

G Shave a thin stop of lid margin tissue along gray line
wiith scalpel or scissars from lateral commissure to me-
dial extent of desired tarsorehaphy [Fig. 48.1),

a. Avoid shaving cilia.
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b. Shaved margins of upper and lower lid should meet
at lateral canthal angle.

7. Place horizontal mattress sutures through upper and

lowrer lids to secure tarsorrhaphy (Fig. 4820

A, Use double-armed 4-0 silk sutwres,

b Place and tie sutures through bol$ters (may use piece
al silbeome perinal buckling band

¢, Use one aF two mattress sunires depending upon
length of tarsarrhaphy.

d. Each suture end should be placed through skin of
upper lid -5 mm above lash line, traverse the upper
tarsal plate, exit through raw surface of wpper lid
margin, enter through raw surface of lower lid mar-
gin, traverse the lower tarsal plated, and exit through
skin of lower lid <5 mim from lash line.

¢. Remove scleral shell before tying sutures

f. Tie ower balster,

B, Optional: Reinforce closure with interrupted G-0 Vicryl
sutures through lid margin

9, Apply antiblatic olntment to wownd margin,

10, Apply dressing or chilled eye pad

Techmigue 2; Permanent Loteral Tarsorchaphy [perfermed
Move commaonly)

1. Mark upper and bower margin to delineate medial extent
of desired Larsarrhaply [wswally B< 10 mm lram lateral
COMMESSUTe ),

2 Anestherize area with local infiltration of ldocaine 2%
plus epinephrine 121000040,

3. Prep and drape in wsual sterile manner.

4, Incise along gray line with scalpel from lateral commis-
sure o medial extent of desired Larsorrhapliy.

4. Avoid shaving cilia

b, Incision separates tarsus from erbiculans and is 4 mm
in vertical height, Use scalpel to begin incision fiol-
lonwedd By sc155005 to deapen .

5. shave superficial Hd margin tissue from posterior Lamella
of lowser eyelid [ scissors or scalpel) (Fig. 4830
a. Create strip of raw surface for long-lasting adhesion to

appasile eyelid,

Figure 48.3

Iy, D ral rermove ssue Trom anterior limella, This
awoids lash lass and undesired appearance if tarsor-
rhaphy is ever reversed.

-l'-\_
f T ——

Figure 48.4

G Suture tarsus with 3-4 partial thickness interrupted
suture of G=0Vicryl, Tie knol anteriarly to avaid carneal
ahrasion (Flg. 48.4),

T, Oprioral: 6=0 silk sutures may be placed xcross anterior
larmella to give added support during first 10 days of
healing.

A Apply antibiotic sintment to wound margin,

9 Apply dressing or chilled eye pad

Postoperative Procedure

1. Place ice packs to decrease swelling.

2. Elevate head of bed 30 degrees 1o decrease swelling,
1. Apply antibiotlic gintment b tarsorrhaphy site twice per

day.
4. Remove silk skin sumures in 1 week.

Complications

1. Ower- and undercormectson of palpebral fissure,
2. Disruption of lash line.
1. Spontaneous breakdown of the tarsorrhaphy.
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Ectropion Repair

B Introduction

Involutional ectropion results, inogeneral, From aging changes
of the lid and, in particelar, from generalized laxity and de-
seent af the eyvelid structures and midface. Seventh nerve
palsy will manifest a similar but more pronounced appear-
ance. Mumerous pracedures and variations have been die-
signed to correct ectropion, The specific aperarion wnder-
taken depends on the anataniic sholegy ol a particulas case
and the personal preference of the surgecn,

Following are saome ol the commuonky used procedures for
correcting routine cises of invalutional, cicatrictal, and para-
Iytic ectragdon,

Indications
Repair of Punctal Ectropion

This technique may be used alone or in combination with
anather ectropion procedure to reposition a puncium that is
everied from the globe secondary o medial ectrapion,

Full-Thickness Eyelid Shortenimg by Wedge Resection

Horizontal lid shomening (described in Chapter 46, *Repair
of Full Thickness Lic Margin Lacerations ancd Delects” ] 15 easy
t carry oul and is oocasiemally vseful For central lower lid
eciropion, It may be combined with a blepharoplasoy-type
skin excision in cases where, in addition to horizontal lid
laxity, excess skin is present {see Chapter 52},

Full-Thickmess Eyetid Shortening by Lateral Tarsal Strip

The lateral tarsal strip rechnigue is indicared for generalized
ectropicn and horzongal lid laxity, lateral ectropion, and ec-
trapion with lateral canthal rencon Lixieyg, 10 may Be used in

256

cases of seventh nerve palsy—atthough the long-term result
varies from patient to patient.

Treatments of Cicatricial Ectropian

Patients with ectropbon and vertical deficiency of skin may
benefic from full-thickness eyelid shortening with midface
clevatien with or full-thickness eyelid shortening with skin
graft skin. These paticnts may have a general history of ac-
tinic damage and skin cancer. Some patients bave a specific
history of memoval of lewer eyelid or cheek skin cancers,
prior lower éyvelid transcutanesis blepharaplasty, o fasial
[, [ most cases, examination shows smooth, relatively
umwrinkled skin, Pull the ectroplc Literal eyalid up o a nor-
mtal position at the lateral canthal angle. if there is significant
pull at the angle of the mouth or below, there may be de-
scont of the midfacial structures or deficiency of skin, Cica-
tricial ectropion is warse in upgaze, a5 the skin candaed allow
sperior mwement ol the eyelids

Midfoce Elevation with Torsol Strip fo Treat invelutional
and Cicotricial Ectropion

Select patients with ectropion may benefir from elevations
of the mbdfceal strwcrores together with full-thickness eye-
Ik tightening.

skin Groft with Tarsal Strip to Treaf Cicatricial Ectropion

Patients with ectropion and wertical deficiency of skin may
benefic from full-thickness eyelid shortening with skin graft
skin. This treatment is usually curative, but the mismatch of
skin between the donor and recipient beds may be objes-
tionable to seme patients,

For all procedures, discontinue aspimm and nonsierpadal
anei-tnflammatory agents for 10 days before surgery, Discon-
tinue warfarin 2-3 days preoperatively, if medically possible,
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Query patient on bleeding tendencies. A useful screening
question is asking if the patient had unuswal bleeding afver
dental extraction. Ohtain hematological evaluation if bleed-
ing tendency s suspected.

B Repair of Punctal Ectropion
Indications

See Introduction section at the beginning of this chapter,

I. Treatment of epiphora secondary to everted inferior
pumctum,

2. May be combined with other ectropion procedures in
cases with prominent punctal eversion.

Preoperative Procedure
See Chapter 3.

1. Document medical indications for surgery.

2. For oruloplastic procedures, discontinee aspirin ancd
nonsteroidal anti-inflammatory agents for 10 days before
surgery, Discontinue warfarin 2-3 days preoperatively, if
redically possilile,

Instrumentation

Lacrimal probe

Scleral shield

Toothed forceps

Chalazion clamp

Meedle holder

Sutures [7-0 Vieryl)

Scalped (e, # 15 Bard-Parker blade)
Srissors (e, Westoott ],

Operative Procedure

1. fipply topical anesthetic,
2. Subconjunctival infiltration in the medial lower eyelicd
Beneath the canaliculus:
A, S0eE0 mbxtare of Ddocaine 3% plus 12100000 épine-
phirine and 0.75% bupivacaine,
. Prep and drape in the usual stertle manner,
. Place scleral shield.
5, Place “07 lacrirmal probe in inferior canaliculus o iden-
tify camaliculus during procedure.
G, Evert lid with chalazion clamp or forceps, (Plare of
chalazion clamp may facilitare inigial incisions.)

L il

7, Excise a horizantal ellipse af issee including conjunc-
tiva and a portion of the underlying lid retractor cam-
plex wsing scalpel or scissors (Flg. 5011
a. Center excision below puncoum.

b. Apex of superior incision should be 2 mm below in-
ferior canaliculus.
¢. Excision should be =5 mm long and 3 mm wide.
8. Remove lacrimal probe.

Figure 50.2 )

8, Close defect with interrupied 7-0Vicryl surures [Fig.
50.2).
4. Pass suture deep enough to imbricate the edpes of

the tarsus and lower lid retractors,

b, Bury knots in wound,

10, Rermove seleral shield,

I, Apply antibiotic aintment,

12, Apply chilled compress,
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Figure 50.7
Figure 50.5 ff

11. Form a flap of skin ard orixcularis by incising skin hori-

9 Mall loweer lid remporally into the Lateral preperiosieal zontally at gray fine with sssors (Fig. 50.7).

pocket.

a Mark the point at which the lid meets the latesal pe-
riostenny, width of necessary lid

b, This & the approsimate length of the tarsal tongue 1o
e subsmequently prepared,

Figure S0.8

. — L
Figure %0.6 // 12, Shawe lid margin over the developing tarsal tongues with

scissors (Fig. 5087
13, Scrape canjunctiva from posterior surface of farsus with
a scalpel.

10, Blunthy separate skin and orhecularis from rarsos with
scissors [Fig. 50.6]
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Figure 50.9 /

14. Finish forming tarsal strip by inciging horzantally just
below tarsus for length of the stop (Fig. 3009}

Figure 5010 1‘\\ /0:;17/

15, Place double-armed sutunes of S0 Deson through pen-

matenmm ol arixral fim (Fig. 5000,

A, Use a comon-npped swab or hawve the assistant use a
dauble skin hook or rake to retract the tissues medi-
alby away from the pericsteun,

b Itis helpful o engage the pericsiewm with the
needle and then pull it anterianly {owand the skin}
rather than amempring to rotate the needle through
the fissues,

Figure 50.11

16,

Bring double-armed sutwres through the rarsal sirip and
e in ship knot, Check tension of the eyelid, Tighten or
lensen knot as needed bhefare final throws are placed.
May Eashion additional length of tarsal sorig as needed,
Fie knot secureby [Fig. 5001,

Figqure 530,12

13,

18.
148,
Ak

21
22

23,
24,

Refarm lateral canthal angle with honzontal mattress
suture of G-0 Pralene between upper eyelid and loweer
epehid (Fig, 50,120,

Aclvanee Lareral skin ancd muscle superaremparally.
Exrise Lateral dog ear.

Suture muscle layer with &-0 Vicryl with attention to
bury the knot through the tarsal strip.

Sutures the skin with -0 Prolene or G-0 fast-absorbing
plaim gl

Remave scleral shield.

Apply antibiotic ointment to suture line.

Conver womnd with chilled eye pad
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Figrure 50014

12, Perlorm subpeiiosteal disection acmoss the malar emi-
nence using freer periogieal elevator [Fig, 500445 Dis
sect lateral to the infrasrbifal nerve {avoid compromise

of this nerve) (Fiz. S001448).

Mote: To achlewe greater elevation, dissection medial to the in-

fraodbital nerve may be indicated.

T3 Llse cautery of a #15 Band-Parker Blade ta incise the
perasienm at medial, infeciar, and laterl aspects ol
diszection to allow cheek o ide upward,

4. Use d retracion or your FII'ISEI o widely release and

siretch the cheek tissues.
14 Suspend the periosteum of the cheek to the ouff of
remaining tssue al the orbdtal rim and © thee lateral

erhital periestaum using thres sutwres of 4-0 gds (Fig,

S{L15).
15, Complete lateral tarsal strip repair (see Ectropion Re-

i Lateral Tarsal Strip section in this chapter, po 2580

Figure 50.15

16, Apply antibiotic cingment fe sufere line.
17, Cover eye with chilled eye pad.

Postoperative Procedure

1. Apply chilled compresses for 24 hours,

2. Elevate bed o 30 degrees to decrease swelling.
1. Apply eye ointment to wounds for 5 days.

4. Expect weeks to months of cheek swelling.

Complications

I. Mumbniess sermss check and upper gums (O 2 injury’)
2. Facial neres eeakiness [ Vil injury)

3. Prolonged swealling

4. Pucker of skin at site of cheek fixation sutures
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B Skin Graft
Indications

See Introduction section at the beginning of this chaprer,

B Cicatricial ectrogion due to skin loss (e.g., traurma, skin
cancer].

u Cicatricial ectrogdon due to skin shrinkage (e.g., actinic
damage, cicatrizing skin disease],

Preoperative Procedure Figure 50,15

Gl 7, Make subciliary incision across evelid and into Lateral

1. Document medical indications for surgery. canthal area (Fig. 50.16},

2. For oculoplastic procedures, discontimue aspirin and
nenstercidal anti-inflammatory agents for 10 days before
surgery, Discontinue warfarin 2-3 days preaperatively, if
medically possible,

3, Query patient abour bleeding tendencies, & useful
screening question is asking if the patient had unusual
bleeding after dental extraction. Obtain hematological
evaluation if BMleeding tendency is suspected.

Instrumentatiomn

scleral shield

Meedle holdes

Sutures (6-0 fast absorbing gut, 6-0 silk)
Scissors (e.g., Stovens)

Toothed lorceps

Elaire retractor o coubibe skin ook
Cautery

Scalpel (e.z., #15 Bard-Parker blade) Fgure S0.17

8. Dissect skin only fap to level of orbital im inferiory
[Fig. 5017
1. Apply topical anesthetic. g, Uprlnm‘r_l [t pewally reguired ): Perform full-thickness
2. Infiltration with a 50:50 mixture of lidocaine 2% plus ghorwening by: ) _
1100000 epinephrine and 0.75% bupivacaine, a. Excising ._md FEpalring a pentagon of lowsar e-g,.'-_elld. at
2. Inject subcutaneously and subconjunctivally at lat- the junction of the middle third and lateral third of
eral canthus, lower eyelid and potential graft sices the eyelid [see Chapter 46, "Repair of Full-Thickness
(e.2., behind ear, evelid, supraclavicular]. Lic Margin Lacerations and Defects”], Or, )
. Prep and drape; include all potential donor sites. b, Performing lateral ta TSl strip .lsﬁ_,':,h‘mm 30, “Ee-
Keep both eves exposed for comparison during proce- tropion Repair: Lateral Tarsal Strip™).
diife, 10. Place lower eyelid in mormal anatomic position. Meas-
Place scleral shield. ure horizontal and vertical dimensions of defect.
Place -0 silk traction suture across eyelid margin cen- 11. Graft should be 253 longer vertically than measured.

trally just posterior to the lash line, Clamp o forehead 12. Harvest _graFt from appn:l_priate site (e.g. upper eyelid,
drape, retroauricular, supraclavicular).

a. Eyelid skin is the beost match. The technigue is simi-
lar to upper evelid blepharoplasty [see Chapter 52,
“Blepharoglasry™),
13, Do not open orbital seprum (reduces chances of bleed-
ing i Orbicularis muscle may be either beft in donor site
or removed with donor skin.

Operative Procedure

o

& n
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14.

15,

If emtire width of upper evelid is not needed, leave mee-
dial upper evelid undisturbed {bess chance of problems
with clasurelL

Remove subrutancous @lements Dincluding orbiculans
muscle) from posterior aspect of skin graft,

Flgure 50018

15,

17

14,

Sewy Into position with 6-0 fast-absorbing cat gue ar silk
with running and intermupted sutwres [Fig. 50.18).

Tape eyelid marginal suture to forehead {keeps skin
grafi on streteh (Fig. 50018,

Dress with ophrhalmic gintment, Telfa dressing, and
pressure patch.

Postoperative Procedure

1. Apply ice packs o decrease swelling.

2. Eleyane head of hed m 30 clgraes 10 decheass swnslling,
3. Remowe patch in 2-3 days.

4. Remove sutures in ¥ days.

Complications

Undercomection
. Failure of graft
. Mismatch betwieen graft and recipient tissues
. Hematoma
« Infection

LA s b b =
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Entropion Repair

N Introduction

lnvolutional entroguon results from aging changes m the ld,
Such changes inclede: (1) hozontal 3d Laxicy, (2} losier lid
retractar disinsertion and laxity, and (3] overriding of the
pretarsal by preseptal orbicularis. Numerous procedwres and
variations have been designed to comect entropion by amel-
iorating ome or more of these patholsgical conditions. The
specific operation undertaken will depend wpon the indi-
vidudl case and the personal prelerence of the surgeon,

The less commonly @ncountered entrogion dee B cicatri-
cial conjunctival disease {eg., cicatricial ecular pemphigoid)
will requiire a 13d splitiing procedure ar muceus membrane

graft,

Miode: These chapters will desl only with the surgical correction
of [reodutional entropion. The management of cieatricial entro-
plon will nat be discussed,

The fallowing describes the masr cammonly used proce-
dures for the correction of routne cazes of invelutional en-
tropion

Indications

Entropion sutures prevent overciding ol the arbicularis while
sednlioreing the lewer i retractors, This technigue is useful
n casas where perman@nl repair may nob De pecessary (e,
SpASTic entroplan) or where a simple procedure 15 desined
(e, debilicared patienis). Entropion sutures may alse he
whed a3 an adjunct toather Hd procedwres,

Morizontal Lid Splitting ond Lid Shortening

Combined horizental lid splitting and lid shortening is wse-
full for entropion with kerizontal lid Ly, This techiigue
tightens the lid while reinforcing the lower bid reteactors and
preventing orblcularis override,

Reinsertion of Lower Eyelid Retractars (with full-thickness
horizantol tightening}

Most involurional entropion results from honzoncal eyelid
lamity and peneralized laxity or dehiscence of the lower eye-
lid retracters from the normal tarsal attachments, Tighten-
ing af the lower ayelid reimctors may be acoompansed by
honzontal shortening of the eyelid by farsal strip procedure
or by wedge resection.

B Entropion Sutures
Indications

Sed Introcluction in this chapues.

= Temporary correction of mild or intermittent ecoropian
(g spastic ectropion)

= Correction of ectropion in debilitated patients whoe are
unahle to underge a more complex and time-conzuming
prececlune

= May be used as an acjunct o ofher @ntrpion proce-
dures,

Preoperative Procedure
Soe Chapter 3.

1. Discantinue aspinn and nonsteraicdal anti-inflammatony
agents for 10 days before surgery. Discontinue warfarin
2-3 days preoperatively, if medically possitde.

2, Query patient about bleeding tendencies, & useful
screening question is asking if the patient lkad unasaal
bleading after dental extraction. Obain hematologzical
evaluation if Beeding tendency is suspected.

265



Hidden page



51 Entroplon Repalr 267

2. Query patient about bleeding tendencies. A& useful
SCrEening gquestion is asking if the patient had unwsual
bleeding after dental extraction. Obtain hematological
evaluation if bleeding tendency is suspected.

Instrumentation

® Scleral sheebd

= Mepdle holder

B Siures (4=0 silk, G=0vVicryl, B=0 silk, double-armed 4-0
chromic gur or 3-0%ilk)

= Toathed forceps

= Tissue sclssors [e.g, Wesooart, Stevens)

u Scalpel with #15 Bard-Parker blade

Operative Procedure

1. Apply toplcal anestheric.
2. Imject becal infiltrative anesthetic solution.

a. Subcutaneaus infiltration with a 50050 mixture of
lidocaine 2% plus 1:100,000 epinephrine and 0.75%
bupivacaine.

b. Inject subcutaneously and subconjunctivally at lat-
eral canthus.

3. Prepand drape, Keep both eypes exposed for comparison
during proceclure,

4. Place scleral shield.

5. Place 4-0 silk upper lid suture for lid retraction during
pracedure.

d. Position =2-3 mm above lid margin

b, Place suture through skin amd partial-thickness tar

Shia,
6. Perlorm a full-thickness vertical incision through the
lid centrally with sclssors, extendimg incishon just belos
rarsal |!||A[I,".

Figure 1.3

7. Perform a full-thickness horzontal incision just below
the tarsws (Fig. 5130

a. Extend medially from the previously performed wer-
tical incision toa point =3 mm lateral to the lower
punctum,

b. Extend laterally from the vertical incision to the level
of the lateral canthus, keeping incision horizontal
(o mat allow upward anc of [k contaur),

B, Secure hemoasiasis with cautery,
g, Owverlap the Lireral and medial lid flaps o estimate the
recuired amount of lid shortening.

A Mark the section of lid 1o be resecred on the Lieral
flap,

b May incke Hd margin with a scalpel or crush Hd mar-
Zin with forceps to mark distance,

I
Flgure 51.4 ‘ |

10, Kesect the measured portion of lid flap sich scissers

(Fig. 51.4).

11, Close the vwe [id flaps (see Chapter 46, “Repair of Full-

Thickness Lid Margin Lacerations and Defects”).

a. Approgimate tarsus with two or three interrupted,
partial-thickness, absorbable sutures (eg. 6-0
Vieryll,

b Approgimare Hd margin with intermupred sunures
[eg., -0 silk) through (1] gray line, (2} lash line, and
[3) posterior lid margin

12. Excise any excess skin and orbicularis below horizontal
incision.



Hidden page



51 Entropion Repair 269

A, Burtan hole and then apen arbital septum horizontally,
and retract orbital far inferiogly with Desmarres retrac-

tor o expase white lower evelid retractors (Flg 51.9],

Figure 51.7

6. Incise skin with scalpel across bwer ayelid from pune-
tum o beyond the lateral canthus (Fig. 51,7

Figure 51.10

B, Inspect the lower eyelid retractors,
a, Ifdisinserted, reattach the free edge 1o the tarsal
plate with three intermupted sumures of 6-0 Pralens
[Fig. 51100
b. If not disinserted. advance the retracters to the tarsal
plate superiorly 4-6 mm.
10, I the loweer evelid s honzontally Lax [a% is usually the
case
a. Excise and repair a pentagon of lower evelid, at the
junction of the middbe third and lateral third of rhe
eyelid (see Chaprer 46, “Repabr of Full-Thickness Lid
Margin Lacerations and Defects™; or
b. Perform lateral tarsal strip (see Chapter 540, “Ectro-
pion Repair: Lateral Tarsal Strip™).

Figure 51.8

7. Open erbicularis muscle horizoncally (Fig. 51.8].

Figure 51.9
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Figure 51.11

11. Excise a strip of orbicularis from the inferior aspect of
the incision [Fig. 5111
A, This weakens averriding orbicularis and helps creats
sdherence to keep entropion from recurring.
13X, May resect skin from inferior aspect of wound.
a. Drape lower evelid skin over wwound.
b. Hawe the patient apen the mouth and look up.
€. Conservatively trim excess skin,

Figure 51.12

13, Sutwre skin with G-0 fast absorbing plain gut or Profens
i Fig. 51121
14, Apply antibiotic sintment to suture line.

Operative Procedure: Transconjunctival Entropion
Repair

L Make an incision with scissors of cutting cautery infernor
to the tarsal plate acrass the entire lower eyelid.

2. Grasp the lower eyelid retractors and conjunctiva as a
unit amd gently tease them from the arbiculans muscle

1 Disgect the lowoar ayelid relracion from the conjunctiva
for several millimerers,

4. Excise a strip of pretarsal erbicularis across the lower
evelid using scissors or cutting cautery.

5. Sew the lower eyelid retractors to the inferior aspect of
the tarsal plate wsing buried &-0 Vicryl sutures,

6. Perform tarsal strip proceduore if indicated (see Chapter
50, “Ectropion Repair: Lateral Tarsal Strip”).

Postoperative Procedure

1. fApply ice packs to decrease swelling.

2. Keep head of bed elevated 30 degrees to decrease swell-
ing.

4. Apply antibiotic ointrment twice daily to suture line,

5. Remave skin sutwres in 5 ta 7 days.

Complications

1. Undefcorraction and sveroorraciion
2. Hematoma

3. Infecticn

4. Lid notching
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2. Ascertain upper border of planned skin resection, mot-
ing the preoperative appearance of eyelids and size of
desired eyelid fobd, Use one of the fallowing methods:

Figure 52.1

& Place lower toath of farceps on the prsrmarked lid
crease line, pimch excess skin just enough ta evert lid
margin slighoy, Bepeat this maneyver over the full
extent of the upper 18d, marking upper Bonder of skin
to be resecred with marking pen. (This maneuver
sugarsts the maost skin that can be removed without
developing lagophthalmas ) (Fig. 52,11

Fegure 52.2

b. Measure from inferior aspect of eyebrow o upper
aspect of planned excision on each side. In functional
Blepharoplasty, B is fare 00 leave less than 8=10 mim
from inferior brow to ugper aspect of the incision,

In cosmetic blepharoplasoy, leaving 12-17 mm of
skin is typical. Note, by inspection and palpation, the
dunction of thin eyelid skin and thicker skin below
eyelirow: do ot extend excision into the thicker skin
[Fig. 522
3. Extend marks medially to level of supenor punctum
angl temporally bevond lateral canthus,

a. Lareral exteng of lephanaplasey o determined by
redundancy af skin beyond canthus, IF skin {5 oo be
cxcised laterally, gently slope excision superiorly
from the canthus following the normal skin crease
pattern,

b. Angle upward i extending medial past punctum to

avoid webbing.

Apply topical anesthetic.

. Subcutansows infiltration with & 50:50 mixtwre of lido-
caine 2% plus 1: 100,000 epinephnne and 0075% bupi-
vacalne,

6. Prepand drape (keep full face exposed Tor comparizan

during pracedure],

Flace scberal shield.

Incise skin along marks with scalpsl

ol

I

Figure 52.3

8, Use Westcott scissors, Stewens scessors, cutfing caurery,
ar COy lager to remove a skin muscle Dap along the
marked lines, exposing the arbital sepium [(Fig. 52,3
(00, laser requires metal eye shields for patients, pro-
tective lenses for all operating room personnel, avoid-
ance of supplemental axygen.)

T I elesire], the skin and muscle may be removed as
e parale layers,

Figure 52.4

11, Bemwree pralapsed orldral fan (Fig. 52.4).

Mote: Mot all patients have pralapsing orbital fat, Oversealous
remowal of fat tends to make the lids boobk overly surgical amd
canmake the patlent loak aged.



o Dper the orbital septum borizontally o expose pro-
lapsing orbatal fat. Keep the incision relatively high
in the preseplal area to aveid vielating the levator
APONEUrasis,

b. Apply pentie prossure over the lewer lid to prolapse

fat from the wound. To prevent hememhage, avoid

direct traction on crhital fat,

Clamg lat &t ies base with hemostat.

Excise Fat ower hemostat (scalpel or Westoot sois-

sarg),

£ CAUTEEe S,

f, Before unclamping the hamostat, grasp the G weder
the clamp with toothed forceps,

g Release the hemaostat and, securing the fat with for-

f=

ceps, inspect for any bleeding and cauterize a5 nees-

Sl
I, Release the fan, aliowing it m retract back into the
arlr.
12, Secure hemosrasis with caurery.
13 Close wound in single layer,
a. Do not suture the sepum back together.
b. Optional: Reform or enhance eyelid crease with in-
terrupted sutures,

Figure 52.5

i, Place ~4 supratarsal [ixation sutures o enbanse
lid crease (Fhg 52.5),
it. Use 6-0 Prolene or Yicryl
til. Technigque.

i. Enter skin near cut edge.

2. Pass suture through the levator aponeurosis
in the location of the desired Lid crease (near
lowes border of woumnd],

3, Exit threasgth the apposing cut ecdge of the
akim,

i Check contoir of Lid orease and lid margin, re-
[lIECing SULIes 35 Hecassary,
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Flguere 52,86

v. Close skin with running &-0 sutures (Fig. 52.6],
c. Oprional: Reform or enhance evelid crease with run-
ning skin closwre.
i. Run skin sutwre across eyelid.
i, Fick wpowasps of [Ewator apaneurosis or tarsus
with ewery ofher mnmng bite,
14, Bemove seleral shield,
15, Apply tepical antibiotéc ointment to suture line,

Postoperative Procedure

I. Apphyice packs to decrease swelling.

2, Keep head of bed elevated 30 degrees to decrease swiell-
ing.

1. Apply antibiotic ointment to suture line teace daily.

4, Rermove skin sutures in 4 0o G days,

Complications

1. Crhital hemorrhage with possibility of consequent blind-
ness

2, Exposure keratopathy secondary to lagophthalmos

3. Malpositioned or indistinct lid creasa

4. Ptosis secondary to levator damage

MW Lower Eyelid
Indications

8 Cosmetically objecrionable prolapse of lower eyvelid fat

B Lower transconjunctival blepharoplasty has minimal risk
af pastoperative lower evelid retraction compared with
cxternal (transcutancous ) lower blepharoplasty.

= Lowoer blepharoplasty may be combined with ectro-
pion or entropion repairs by lateral tarsal strip or eyelid
WLl reseclion,

B Lowier Dlephargplasty may Be conmbined seith [aser pe-
surfacing procedures [ see Chapter 53) or pioch removal
of bower lid skin (described Later).
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Figuire 52.9

A Ewcise lower eyelid farwich caugery ar witl clamp, cut,
cauterized technigue (see Upper Eyelid section earlier
im this chapter) { Flg. 529,
9. Judge amaunt of fat to remave from each compartment
of each eye.
a. Remove Far until flesh with the orbkdcal rim with gen-
tle pressure to globe.
1. May have patient sit upright to judge contour of
eyalid,
b, Measure qualicy of excised G,
1. Use marking pen to place five vertical lines on

gauze pad to represent six fat pads (medial, cen-

tral, and Lateral fat pads of left and right lower
eyelids],

Lateral l.'.er:tml hedlal

ols| &S| &8s

Medial Central Lateral
Figusre 52,10

2. Mace excised fat on marked gauze pad eriented
as toowhich pad was excised (Fig. 52,100

1. Allows assessment of magnitude of fat removal
and symmetry.

4. Usually cqual amounts of fat are remaoved from
sumilar compartiments om each side (e, equal
armount of fat remowved from medial compart-
ments of left and right lower eyelids L

10 Remove tractien sutures, Pull up on lower lid netrac-
Lors (no suture needed ], Apply Steri-Strips horizontally
ACraas lower @yelicl,
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Figure 52,11

10, Cysdeals Bay crash =3 mm lovwer Hd skin just belos
ciliary margin with hemostar and excise with Westoont
forceps v improve excess skin, Close skin with 6-0 fast-
absorbing plain gut or 6-0 Frolene (Fig. 52.11).

Postoperative Procedure

i

- Apply Ice packs 1o decrease swelling,
. Keep head of hed elevated 30 degrees to decrease swell-
ing.
4. Apply antibiofic aintment to external suture line [if
present ) twice daily.
5. Femove skin sutures in 4-6 days,

Fadt

Complications

1. Lower lid retraction

2. Asymmetry

I Daplopia

4, Orbital hemorrhape and possibility of subsegquent biind-
ness
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. Treat skin wath laser at Laser-specific parameters {eg.,
fiuence and number of passes].
7. Laser sperifics:
a. For €0, laser:
L Wipe accumulated skin products from tissue.
ii. Perfarm second pass ds clinicalby indicated.
iil. WWipe tissoes with gauze,
i, End point 5 chinically indicated.
b, For erbium Faser:
Lo D ol remove DEsue elween passei
i, End point as Clinically indiczed,
8. Conswderations for end point:
a Fleence and number of Biser passes,
by Appearance of skin (&g, contraction, appearance of
“chamois” color],
C. Patient skin rype.
9 Rénuver scleral shialids
10, Cover treared tissues with Aquaphor ointment,

Alternatively, Vigilon or other semiocclusive dressing
applicd.

Postoperative Care

1. Instrict patient o apply oodd compresses o rreated area
with chilled water or saline. When skin is not soaked, ap-
ply Aquaphor aintment. Seak and remose crusts at least
four times a day, If crusting is persistent, use a solutiodn of
| tablespoon white vinegar in one quarl water solution
1o sk skin,

2, Comtifrwe antibiatics antil skin has epithelialized,

3, When skin is epithelialized, begin sun screens and mss-
TUTERETS.

Complications

I, Ectropion and eyelid retraction

2, Hypogsigmmantal b

1. Hyperpigmentation

4, Scarring

5. Persistent erythena

f. Failure to achieve desired eflec

7. Mismarch berwesn treated skin and untreated skin
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Ptosis Repair

MW Introduction

huirmesms apprraches [o prosis surgery have been described,
The optimal procedure is determined by the etiology, sever-
ity, and characteristics of the protic eyelids and the personal
prefercnce of the surgeon

Ptosis may be broadly dassified:

o Meurogenic feg, thivd nerve palsy, Hormer syndrome |

B BAVORENEC |, NOSE congenital plesis, chrondc progres-
atve pphthalmogplesia)

® Aponeuratse [imslutional due to levator aponeudrotic
thinning, stretching, dehiscence, and disinsertion)

2 Mechamical (e.g., eyelid masses)

1 “Pepudae”-ptosis (eg., cnophihalmas, phithisis bulka, con-

trakateral evelid retraction ).

Treatment based on the specific etiolegy will give the best
rasills,

Obtain a cormplete history o appropriately cassify prosis.
The type and sewerity of ptosis will dictate the appropriate
surpacal management, Perform a caomplene led and eyve exam-
tnatian b determine a detailad aperative @lhen, Evaluation of
levator function and magnirude of ptosis are the most impar-
tant determinants of the type of surgery to be performed.

Preoperative Procedure

1. Evaluate lid position and levator function.

a. Measure palpebral fisswre width,

b, Ascértain amaurnt of ptosis by measuring the margin
to pugellary refles distanee | MEDT (1he distance from
the upgper ayelid margin to the pupillary Dghr reflex]

L. Mild ptosis: 1-2 mm of lid droop (MED = 2-3 mim ]
i, Moderate ptosis: 3 mm of lid droop [(MRD = 1 mim)
L1, Severg prosis: 4 mm ar mere 3 margio al ar e
low wiswal axis)
o Measure levator function.

278

i Good: More than & mm.
il Fairr 5-7 mm.
ii. Poor: 4 mm or less,
d. Mote fid position on downigaze,
i Congenital ptosis is associated with lid lag
il I aciguired prosis, lid remaing protic on downgaze,
i, Coanipare lid symomelry,

2 Measure positton of lid creasa,

a. A high lid crease supgeses disinsartion or dehiscence
af the levator aponeurosis.

1. Check corneal sensation, Bell phenomenen, and Schirmer
test b evaluate potential impact of any postoperative
lagaphthalmas,

4. Perform an external examination with eversion of the

upper eyeleds 1o look For eveldd or arbital masses,
ik Psewdoptosts is @ consideration Ciom esophthalmos
off invodved eye, or proprosts of contralateral eve,

. Perform newromuscular axamination,

a. Examine pupils to rule out Herner syndrame or third
nerve palsy

. Check exrrancular mascle [unciaon fo rale out digd
nerve palsy or lack of Bell phenamenon.

. RBule out hypotropia as cause of pseudoptosis,

d. Bule sut miyasthenia gravis,

G. Parform a wisvial feld sxomination v document any [ield
cut secansdary to plasis,

7. Take srraight-an photegraphs to document presurgical
presence of prosis.

Lit

B Miiller Muscle-Conjunctival Resection

The posterior Moller muscle-conjunctival resection proce-
dure is wseful for mild ptosis (less than 3.0 mm Llid droop)
with o levator function (8 mm or more ), [t gives excellent
symmetry and contaur when performed Bilaterally
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7. Remove Desmarres retractor.

Figure 54.3

8. With the assistant tenring up tisswes within the locking
Castroviejo forceps, apply the ptosis clamp with the top
of the clarmp to the previausly placed mark & mim above
tarsal border (Fig. 54.3).

a. Clamp includes 8 mm of conjunctiva and adberent
fatiller muscle.
b. Clamp advances the levator aponeurasis internally.

B, Seaw B0 plain suture lateral to medial across eyelicd in
hartzontal fashion approximately 1 mm below clamp

(Fig. 54.41.

Figure 54,5

1 Use scalpel [eg #15 Bard-Parker blade ) to excise gissps
within clamp( Fig. 54.51
a, Angle scalpel toweard metal clamp to prevent cutting
ol suture,
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11, Sew medial te lateral in simiple ronming fashion [Fig

5.6}

i Expect fine oozing from tissues (absence of epine-
phrine). Have assistant wipe ahead of surgeon with
cofton applicators.

12, Tie two ends of suture together.
13, Apply antibiotic sinfiment fo eye,
14, Apply sed cranpresses,

Postoperative Procedure

1. Apply ice packs to decrease swelling,
2. Apply antibiotic sintment 4 times daily o eye for lubn-
catiom.

Compllications

1. Lid swelling and eochymosis

2. Cornral abrasion secondary o suture irritation

3. Lid hemorrhage

4, Ower- and undercorrectiong

5. Lid asymimetry

. Poor bid conteuwr

7. Malposirioned or indistingt 1id crease

K, Exposure keratopathy secondary o Lagophthalmos

M Fasanella-Servat Procedure

Like the posterigr Moller muscle=conjunctival resecrion
procedure, the Fasanella-Servat procedure i useful far mild
cases of prosis (2 mm or less) with good levator function {8

e or mare], IU s the most techoically straghtlerswarnd af

the piosis procedures performed. Because the tarsal plate is
wertically shortened, there is increased risk of central *peak-
ing* of the eyelid compared 40 U Mller muscle- conjuncti-
wal resection procedure, Additionally, the vertical shortening
of the tagsal plate that resales from this proced ure may maks
aifditional prosis surgeries more difficult.

Iindications

= hild congenital prosis (less than 2 mm lid droop ) with
goad levaror function (8 mm or mare )

m Select cases of mild acquired invelutional piosis

B ild ptosis associated with Horer Synd ropmse

Preoperative Procedure

See Chaprey 3,

1. If possible, discontinue aspirin and nonsteroidal anti-
inflammatory agents for 10 days before surgeny. Discon-
tinue warfarin 2-3 days preoperatively, if medically
possible.

2. Query patient about blesding tendencies. A uselul
copee g gqueestiodn i3 asking if the patient had wnusual
Blesding after dental extraction. Gbtain hematological
ewalization if blesding rendency is suspected.

Instrumentation

Tissue marking pet

Scleral shell

Scalpel

Small curved hemostats

Sutupes [double-armed 6-0 plain gut)
Meedle holder

Stevens scissars

Toothed forceps

A E NN EES

Operative Procedure

=

Apply topical anesthetic,
2. Anesrhesia: Local infltrative anesthetic or general anes-
thetic In children and uncooperative patiant.
1. Prepand drape.
a. Keep both eyes cxposed For compansm of Do eyes
during procedure,
4. Place scleral shell v protect globe (oot shewn in illus-
Eranioms].
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Figure 54,12

10 At inferior aspect of incision, sharply dissect down to

tarsus with scissors. May retract skin mleriorly with re-

tractor (Fig. 54.12).

11. Clean residual tissue from anteror surface of tarsus
with sharp dissection:
a, Dissect o expse superbar 3 mm of tarsus,
b Always stop dissection if lash roots visualized.

12. While tenting superior skin and orbicularis with for-
oeps, use sharp and blunt dissection to buttonholke or-
baral seprum,

13, Incise arbital seprum horizontally {toothed forceps,
Stevens or Westcott scissors) (Fig. 5413 Stay supenor
50 a5 ta encounter orbital fac and nat cut into levator
APONCUTOSS,

14 Retract preaponeurotic fat with Desmarres rétracios,
I Fig. 54,14},

15, ldentily aponeuross defect or edge of disinserad
apaneurosis, Aponeurosis will move as patient looks up,
facilitating its identificarion,

Figure 54,15

16, Surure disinsened aponeur|osis to tarsal plate with 6-0
horizontal mattress suture of Prolenc (Fig. 5415
a, Place first suture centrally just above pupil to esgab-

lish eyelid height,

b Began superiorly ar cut edge of levator

<. Place sutures horizontally through partial thickness
tarsus, approximacely 1-2 mm from its superior
edge,

i, Evert tarsal plate and replace suture il it has vielated
the conunciva and gone full thickness, Then come
back superiorly into levator.

17 Tie suture in slip knot fashion.

18, Inspect lid height while patient leoks straight, up, and
elevaeie, anel TEpaSINon Surures as necessary, The final
intraoperative eyelid height should be 1-1.5 mm higher
than desired postoperative elevation.

19. Repair aponeurosis medially and laterally with addi-
tional interrupted or mattress sutures to shape contour
af eyelid,
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201 In some cases it may be desirable to have the patient sit
upright to check eyelid position.
21. Optionel; Remowve excess skin from Hd (see Chapter 521,
a Mark upper lid skin to be removed with marking
pea.
b. Remave crescent of skin and orbicularis with sharp
SCISS00S,
c. Ifdesired, clamp prolapsed apanewratic Gar, cut on
clamp, and cautenze stump before removing clamp.

22, Place approimately three supratarsal fixation sutures
e enhance lid crease (Fig. 54160
A, Use G0 Profens or fast-absorking plain gut inter-
rupled sutuares
L. Place gae subure near the lateral canthal border of
he icisaon, and the others centrally and medially.
. Technigee:
i, Enter skin near cut edge; include cut edge of

arbicularis muscle. Fass suture through the leva-

tor aponcurosis in the becacion of the desired lid
crease near lower border of wouwnd.
il, Exit through the apposing cut edpe of the skin.
i, Chose skin with interrupted or running 6-0 Pro-
lene or fast-absorbing plain sutures.
23, Apply antibiotic ointment @ suture line.
24, Apply ice compresses,

Postoperative Procedure

1. Apply tce packs to decrease swelling,

L. Eeep head of bed clevated 30 degrees o decrease swell-
ITE-

3. Apply antibioric sinoment o wound padce daily,

4. Use aggressive ocular lubrication to eye because of ex-
pected postoperative lagophthalmos,

3. Remgve skin satures in 4-6 days.

B. IF evedid is oo high or too bew in the fgst 310 days post-
OPEratively, you mady refurn patient Lo reatment ronm.
Wound may be teased open with no to minimal anes-
thetic infiltration and steps 15-24 repeated.

Complications

L. Orbital hemorrhage with passibility of conseouent blind-
ness

2. Lid hemarrhage

3. Over- and undercorrections

4 Lad asy ety

5. Poar licl contour

& Malpositioned or indistind hid crease.

7. Expadure keratapathy secandary to lagophthalmos

B Levator Resection

Levator resection is useful in cases of moderate 1o severe
pasis with 4-8 mm of levator function, This peocedure i3
similar to aponeursdic advancement or repair, but nseful in
cases of more severe ptosis (by magnitede of prosis or defi-
ciency of levator function) The levator muscle is resected.
With even poorer levator function, a frontalis suspension
should e consiclersd,

Preoperative Procedure

See Chapter 3.

1. Complete history (o appropriately classify prosis. The
type and severity of ptosis will dictate the appropriate
surgical management,

2, Complets lid ancd eye examination to determing detailed
aperative plan,

3. Evaluare lid posithon and levator fanciien, Plan necessary
ampunt of resectian,

The length of levator to be resected may vary between ap-
praximately 10 and 26 mm. The specifie amount depends
on fwo criterna: (1) the ceverity of ptosis and (2) the levanoy
function. For instance, a moderate ptosis with fair levanog
function may respond to 18-22 mm of resectien, but only
a 14-17 mm resection may be necessary in the presence of
oo besator Function, & number of published guidelines are
available relating w0 the suggested amount of resection w the
degree of prosis and levator function,

4. Dne method for determining resection is based on in-
trusperative appearance (afer Berkea],
B Far Eadr levatas function, set the intraoperative lid
level at the desired postoperative position,
il [For moad levator function, undercorrect by 1-2
mim.
ii. For poor levator function, overcarrect by 1-2 mim,
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i, Ewit through the apposing cut edge of the skin
o Techigue 103

I dissakving sutures use 6-0 Vicod or other absorbable
suture.

1 Place suture suboubiculaiy thraugh e Boerde
ol the wound,
i1, Place subcuticularly through apposing barder,
fii, Pass sutune theowgh levater in the locaticen of the
desired lid Creass,
iv. Tieand bury knot under arhicularis.
12, Close skin with interrupted or running G-0 silk sutures
or G- fast=absorbing cat gl
33, Bemoee fraclion sulure,

Figure 54,37

28, Use preplaced sutures to secure levator to tarsal plate
approximately 1 mm below superior tarzal border {Fig.
54270
4. Place sutures through partial thickness tarsus ap-

prosimatehy 1-2 mm fram its superior border,

b Firsk tie only one loop and check lid contour, kMay
P patient look up and down o better evaluate po-
sitioning

¢, Reposition tarsal blges as nesded (o restere desired
lid cantaur.

300 IF necessary, remove excess skin from lid {see Chapter
g2
a. Mark upper lid skin to be remowed with marking

pe.

I Bemoye crescent of skin and orbicularis with sharp
LCiss0rs,

34, Dprional; Place 4-0 silk Frast suline [o piolect cormea
from exposure {Fig 54.29),
a. Mace i mariress Bashion theeasgh gray line of lower
lid and ot through a bolster (e.g_ silicane retinal
buckling band].
b. Tape suture erds to brow o close eye without plac-
ing tension on upper lid postoperatively.
15, Apply antibiotic sintment to sutune ling,

Postoperative Procedure
1. Apply ice packs o decrease swealling,
{ 2. Keep head of bed elevared 30 degrees to decrease swell-
ing,
Figuire 54.28 . .
3. Remove Frost surure in 1 or 2 days.
4. Apply antibiotic aintment twice daily wound.
31, Plave three or mere supratarsal fxatien swanes w fonm 5. Use aggressive ocular lubrication 1o eve because of ex-
lid cresse (Fig 54.28), pected postoperatme lagophtialimos,
a. Use -0 silk interrupted sutures. 6. Remove skin sutures in 4-6 days {unless dissolvable su-
b. Mace ane suture near the lateral canthal bondar of tures used ).

the incision, and the others centralby and medially.
¢ Technigee )z
1, Enler skin near cub edge,
i, Pass suture through kewator in the location of the
desived lid crease near Iovwer border af wsaund



290 Vil Oculoplastics

Complications

1. Orbital kemorrhage with possibility of consequent blind-
ness

2. Lid hemorrhage

1. Under- and overcorrection

4, Asymmeiry of lids

5. P Liel cgmbganr

6. Malposigioned o indisting lid craase

7. Conjunctival prolapss

8. Entrapion and ectroplon

9. Expasure keratopathy secondary to lagophthalrmos

B Frontalis Suspension

In cases with little or no levator function {4 mm or less),
& frontalis suspension using autogenows fascia lata, silicone
rads, or other synthetic matenials is the procedure of choice,

Indications

m Select cases of congenital prosis with poor bevator func-
Eh.

B Salect cases of nearogenic or meopathic plosis with pooer
levator function

Preoperative Procedure

Sepe Introduction section at the beginning of this chapter.
See Chapter 3,

Instrumentation

Scheral =hield

Subwres G-0 Vicry, 6-0 fast-absorbing catgut
Needle holder

Scalpel (e.g., #15 Bard-Parker blade)
Tt b forceps

SIEVETEE SCIRMTS

Wesstopdl srissors

Cautery

Rake retractors {eg., Blaire]
Desmarmes retrachr

Tneger lid plate

Warzke slegve spreader

1mm silicone rod

Watzke silicone sleeve

Operative Procedure

1. Anesthesia: General anesthesia for children. General
anecsthesia or local anesthesia for cooperative adulrs.

2. Apply topical anesthetic.

3. Prep and drape. Keep both eyes exposed for comparison

of two eyes during procedure,

Soak 1 mm silseome rod and Watzke sleeve in antibiotic

Sl o,

3. Flace scheral shield beneath Nels oo protect globe,

e

Flgure 54,30

6. Mark incislon sites for eyelid (Flg. 54300
a. One & mm medial to lateral canthus, 1-2 mm above
lashes.
b. One above pupil, 1-2 mm above lashes,
¢ One & mom lateral to medial cantbus, 1-2 mm abowve
lathes,
7. Mark incision sites xt upper apect of evebaow (Fig. 5430
& One aboye lateral canthus 3 mm in length.
b. One above pupil 3 mm in length.
o, One above meclial canthus 3 mm in length,

Figure 54.31

8. Make incesions imeyelid with scalped theoagh skin and
garbiculars onte tarsal plate (Fig 54.311
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9. Make incisions in eyebrow dowm to periostewm.

10, Throwgh the medial and lateral brow stab incisions, spread
o create a large packet beneath the frantalis muscle supe-
riorly wsing Stevens scissors to allow for easy placement of
Waatzke sbeeve and silicone at end of aperation.

11 Bemwwe scleral shield and place Jaeger lid plate under

eyelid to pratect glabe. Press supetiorly against orbital

rim o protect arbital and ocular contents.

Advance Wright fascia needle from lateral evelid inci-

siom bo central eyedid incision,

12

Figure 54,12

13. Thread silicone rod through eye of Wright fascia needle
[ Fig. 54.32).

14, Witherawe threaded Wright lascia needie passing sili-
Ccome rodd Beneath skin and muoscle,

5 | - ;..-'!_a ST
it - ' it
L - -
. -

Figure 54.33

15, Insert Wiight Fascia needle through lateral brow stab
incision and advance it through the lateral eyelid inci-
slon (Fig. 54,33},

16. Thread silicone through eyve of Wright fascia needle,
17 Withdraw fascia needle advancing the silicone oul the
lateral brow incision,

.__r_ﬂ.q-.l-_\-'l_\_.
St
ol T o i )
o - |

Figure 54.34

18. Similarly, use the Wright fascia needle to thread a sepa-
rate piece of silicone from central eyvelid incision m the
medial eyelid incision and then up through the medial
evebrow [Fig. 54.34),

19. Insert unloaded Wright fascia needle from central brow
incision to the central eyelid incision.

\_ Ny H_/
P :

Figure 54.35

200 Thread bath silicone rods inte the eve of the Wright
fascia needle (Flg. 54.35) and withdraw needle back
through the brow incision {Fig. 54.36).
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21, Advance emipty Wright fascia needle from lateral brow
incision to central brow incisicn.

Figure 54.37

22 Thread the silicane rod that was placed theoagh the L
eral rhomboid {(Fig. 54.37),

23, Withdraw \Wright fascea needle and recover silicone in
lateral brow incisien.

24, Dosdentical manewver for medial rad, recovering the
emds of the silicone sod through e medial brow inci-
sio.

Figure 5438

25, Load Watzke sleeve on to sleeve spreader (Fig, 54381
26 Thréad two ends of silicome rod theaewgh Watzke sheeve.
The ancls of the silicome enter the sléeve in oppasing

direglions,
A7 Clase eyelic incasinns with 6=0 tast-absorbing catgur
befare tightaning the silicone rods,
a, When silicone rods are dghiensd, the evelid i3
brewght upward and the eyalid incisions are difficulr
1 Close,

Figure 54,39

2B, Pull wpand tighten silicoms vods until haight and josi-
ton of eyvelid are optimal {Fig. 54.349),

29, Trim silicone rod leaving 10-20 mm excess [allow for
adjusting position post operatively ],

). Posigion the Warz ke sleeves withion wounel,
&, Confiem hedght and contour of eyelics,
b. Place the free ends of the sleeves in the deep pockets

made superior to the brow incisions.
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Figusre 54,40

3. Close brow incisions with buried 6-0 Yicryl and reab-
sorhable G-0 fast-absorhing catgut [Fig. 54.40),

Figure 54.41

13, Optional:
Mace 4-0 silk Frost suture to protect comea from expo-
sure [Fig. 5441 1L

d. Place in mattress fashion through gray line of lower
lid and out through a balster (e.g., silicone retinal
buckling tand ),
b, Tape suture @nds to brow o close sye withour plac-
ing tension on upper id postoperatively
33, Opions and variations to Frontalis suspension:

a. May be combined with blepharoplasty with cpitarsal
fxation to form eyelid crease and remove bulky eye-

led tissues,

Figure 54.42

b, May be performed a simple pentagon in small chil-
dren waing a single plece of silicone (Flg. 54.42),

Postoperative Procedure

1. Use ice packs to decrease swelling.

2. Keep head of bed elevated 30 degrees to decrease swelling.

3. Apply antibiatic ointment to comea every 2 hours until
certain that cormea can tolerate exposuare. Antibdotic to
incision sites 2 tirmes a day.

Complications

1. Orhital hemarrhage with possibility of consequent
Blind ness

2. Lid hemorrhage

3. Ower- and undercorrections

4, Lid asymimetry

3. Poor lid comtour

G, Malpositioned or indistingt Lid crease

7. Exposure keratopathy secondary o bigophthalmos

8. Exposure of implant material

4 Hreakage of sling

10. Lass of pesults with time due to cheese wiring of sling
material

i1, Cellulitis
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Endoscopic Forehead|/Brow Lift

Indications

B Eyebrow prosis that is interfering with vision
¥ Eyebrow prosis of laxity of forehead and tempocal tis-
sipes that is cosmearically undesisable

Preoperative Procedure
See Chapler 3.

I, Assacs the eyebrow position from functional and cos-
metic standpaine:

a. Many patients mask eyebrow piosis with volitional
efforts. Ask the patient to close the eyes and massage
thi eyebrows 16 a resting posilon. Are e brows Ina?

b, Look at add phatographs, Often brow prasis has been
present Lince a parient’s weens or early twenties. Old
photographs may reveal the patient’s baseline eye-
birowy position.

£, Analyze the current and desired height and eoniour of
Lhe eyahiege,

Note: Lateral evebrow prosis is most commonly associated with
visual and apsthetic problems. Lateral eyebrow ptosis increases
with age,

o, Determine e action af D COFTEEAT Al procérns
mruscles. Decide whether to and how much 1o weaken
these at surgery.

e Analyde and documen] precsisiing asymmeiries and
differences in frontalis funceian,

f. Forsignificant asymmetries, be sure to ask about and
examine for dysfunction of the seventh cranial neree.
2. Digcuss alterpative medhods of brow glevation (direct,
rnid-forehead, prateichial, coranal lins). Disowss alter-
native methods of making the eyes appear more open
{blepharoplasty].

294

3. Make a full assessmient of upper eyelid and tiar fundction,
including the presence or absence of true eyelid prosis
and the presence and magnitace of redundant eyelisd
sk,

4, Consider administering Botow inta the corregator and
procerus muscles 2 weeks pregperatively to reduce their
dowimward pull on the eyebrow during the postoperative
prriod

Instrumentation

Thirty degree endoscope
Endoscopic browelift sheath specific for each manufac-

Lurer o endascopes
= ideo endoscopy setap inchsding: semdn Nght soarce,

hirgh-resslution vides maniton, and endoscapic camera
Scalpel (e.g., #15 bard parker blade)

Endobrow dissectors and elevators

Endobirow scissors

Endalrow graaging ferceps

Endotine forebead fixation device. dnll bits and insertion
tool [Coapt Systems, Inc, Palo Aloo, CAJL Other systems
may alse be used by surgeon preference.

Surgical stagsler

Suture; 4-0icryl

Self-retarming woothed retracor

Meedle holder

Audson forceps

Dperative Procedure

Endoscome broseTorehieacl il may be combimed with upper
hlepharoplasty,

Underying premise; Complete undenmining of the ferehead
and fxation of the tissues in a mare supenaer anatomic post-
tion will bead eyebrow elevation without kengthy incisions.
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1. Review relevant anatomy of the temporal and glabellar

dTCas.

_.-".-__.-"__._.-_.-_l_.-.- - =
i
Y ﬁa,f i

. Deep temparal fascia
B, Desired plane ol dissection
C. Supedicial termporal Bascia
0, Brarech af termpoaral artery
E. BEranch of facial nerae

F. fygomatic arch
Figure 55,1

a. The safe dissection plan is along the deep temporal
Fascia, In this surgical plane the Tacial nerve is ante-
plor e the plane of dissacoion [Fig. 55.1),

Supraorbltal M.

Corrugator M.

Figure 55.2

-
o

Figure 55.1

Supratrochlear M.
Procerus M.

b The supraorbital nerve emerges from a notch or fa-
ramen. The cormugator muscle traverses superotem-
porally from its bony origin [Fig. 55.2].

Ii |l {i—"——- 1.5 am
U f Filap L
-h':""\\.__"' it @i .|-.I_| ...._.I.._l.l_pﬂ'l-'.l . E—S(m
jlr "*'-.-\.'-5,:.:_,:“' g -'}-_:lwr'"
] : -."-:- '

t:'.'.

2, Mark the patient preaperatively [Fig. 55.3),

a, Mark sagitral central and paracentral incisions 1.5 cm
in length behind the hairine.

b, Mark 2-3 cm temporal incisions curvilinear and
placed 2-5¢m behind e hairline,

. Conservatively shave the scalp where scalpel will be
cutting. Tie back hair with rubber bands 1o prevent
hair migrating into surgical space.

. Test instrumentation before initiating anesthesia,
. Monitored or general anesthesia, The patient reguires

moare sedation than with standard evelid procedures,
and communicarion with the anesthesia staff is particu-

larly important.

. Inject Xylocaine 0.5% with 1:200,000 epinephrine into

the planmed sites of incision, acmss the lorehead, and
rerporal to the arfktal Fims,
. Prep with Beradine solution,
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7 Incige along central and lateral marks down to perios-
LEuim,
8, Incise emperal incidnn down 1o ghistening deep 1em-
poral fascia
9. Subperiosteal dissection:
a. Face retractor to open the incisions.
b. ‘With or without endoscopic visualization, introduce
the periosteal elevators throogh the central and pa-
racentral incisiomns

Figure 35.4

. With a scraping mation, free the perpsteunm fram
the bony skull and dissect coward the orbital rims
[Fig. 55.4)

10 Unmder endosoopic viswalization, complets the dissection
to the orbital rims,

a. Lift the endoscope away from the skull to create an
optic cavity that allows for visvalization of the surgi-
cal are,

b Use endascopic scissors of endascapic dissector ta
release the periostewm fully ar the orbiral rims mosy-
ing lateral to medial.

. During the medial dissection, preseree the supraor-
biral and supratrochlear nerees,

11. Under endascopic visualization, use endascopic for-
ceps to avulse the corregator and procerus muscles as

necded (Fig, 5550

s
- ﬁ--
'Iﬁ:i;'-?qql ™
S '| i
1
B
il
i
= b4 LN
L
Corrugator M,

supratrochlear
ARY

Supraorbital
ALY

Flgure 55,5

12, Through the temporal incision, use the dissector
break through the temporal crest and join up with the
subperiosteal dissection created earier (Fig. 5560

Subperiosteal
dissection

Figuire 55.6
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. Then dissect along the deep laver of the remporal
fascia.

b, Release the conpeing tendan, which limits mobiliza-
Licmn of 1lhe Brow,

¢, Fres along orbital rim to level of the lateral canthal
tendan.

d, Wear the frontazygematic suture, a branch of the
zyzomaticotemporal vein [the sentinel vein) is seen.
It may be retracted or cauterized.

13. DOrill heles into cranial bone at the paracentral incisions
for placement of endotine Hxation devise,

bt T e A e
) g = T x

Figure 55.7

14, Insert endotine Axation devise into hales i bone [FRg.
55.7 )

Figure 55.8

15, Pull back scalp over the fixation devise (Flg. 55.8).

16, Press down onto scalp 1o engage endoline devise (Fig
55.9), Adjust the tension based on the amount of eleva-
tian deasined.

17, Resect redundant remporal scalp,

18 Place Vicryl sutures from anterior temporal scalp into
thie deep temparal fascia to reinforce termporal Llift

19 Close incisions with staples.

20, Mo drain is necessary unless unusual bleeding is en-
countered,

21, Wrap with ooclusve dressing,

Postoperative Care

1. Change dressing on postoperative day 1,

2. Apply antibiotic ointrment to ingisions.

3, May use systernic antibiolics,

4, Use jeed compresses for 24-48 hours postoperatively.

Complications

1. Facial nerve paralyiis (usually iemporary and reflects
traction on the nerve during surgery]

2. Paresthesias and sensory disturbance from disruption
and manipulation of sensory nemes

3. Asymmetry

4, Hematorma [may requine esacuation, or, rarely, direct
Cautenzation)

5, Infection
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B Silastic lacrimal tubing an Quickert-Dryden, Jacksan,
Crawford, or similar lacrimal probses

B Grooved director

B Sutures (4-0 chromic gut on half-crcle cutting needle,
B=0Wicryl, 4-0 Mersibene on half circle needle, 6=0 Pro-
lene or fast absarbing plain gur)

Operative Procedure

1. Anesthesia: General or lpcal anesthetic wich sedation,
Reduce blood pressure to lowest tolerated level,

2. Optioncl: Administer intraoperative prophylactic antibi-
atic.

3. Pack middle and inferior meatuses of nose 1 = 3inch
neurslogic cottonoids in 4% cocaine.

Mote: & fiber optic headlight will fagilitate visualization during
the procedure,

a, Lse nasal speculum for wisualizarian.

b, Use bayonet forceps to lacilitate packing, Grab the
dizral end af the neuralogic cottonold and advance
into s,

C. The cacaine causes anesthesia and vasooonstriction
of nasal mucosa, resulting in shrinkage and de-
creased bleeding.

. Apply topacal anastheric 1o aye,

Wb

phirine and 0.7 5% bupivacaine into site of planned skin
inCision, adjacent soft tissues, and anterior medial wall of
orbit to decrease operative bleeding and for analgesia,
6. Prep and drape in the usual sterile manner.
7 Insert scleral shield to protect globe.
8 Mark incision with tissue marking pen.
a. Place 10 mm medial to the medial canthus to awoeid
angular vessels and postoperative web formation.
b, Begin just belowe the medeal canthal tendon and ex-
tend inferterly 15 mm.
c. Incision should be straight, proceeding inferiorly to-
ward the nasal alar fold.
. Distances may be measured with calipers.

(=9

. o
P
.---

Figure 56.1

. Injest 050 mixture of lidocakme 25 plus 1100000 epine-

4. Incise skin with scalpel [Fig. 56.1 )

10. Use sharp and blunt dissection through muscle layver to
reach periosteum immediately below incision site, an-
tenior to the anterior lacrimal crest,

& May retract skin wirth rake retractors, lacrimal specu-
I, af 4=0 silk skin [raction surures,

b, Avoid angular vessels if visualized, However, if the
angular vessels are violated secure hemastasis with
suCrion, cautery, and ligation as necessary,

11, When the perasteurn is adequately exposed, incisa i
parallal with the incision with a scalpel or periosteal
elevaton

12, Reflect the periosteum posteriorly over the anterior
lacrimal crest with a peripsteal elevator to expose the
lacrimal fos=a,

1%, Use periosteal elevator o mobilize the lacrimal sac,
exposing the posterior lacrimal crest posterionly. the
medial canthal tendon superiory, and the nasolacrimal
duct inferiorly [Fig. 56.2).

14. Retract the lacrimal sac and use tip of hemostat to care-
Fully break through bBone just posterior to anteror lac-
rimal crest {Fig. 56.3 ).
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ol throwgh the nose [may use o groawed direcior m
facilivare passage af the mbng),

. Rernpve wire probes from the end of the Stlastic oub-
ing and rie a koot in the mubing -5-10mm upin the
nasleil,

Agaitant may hold 3 muscle hook beneath rubing in me-
glial canthus (o prevent excessive rension and later tearing of
puncium and canaliculus. Use many threws for securiny.

d. Secure the tubing to the nasal mucosa.
i. Use 40 Mersilene on a half-circle needle or
ather permanent, interrupted Suture,
ii. Suture to lateral alar mucosa to prevent the tub-
ing [rom slipping supenorly out of reach.

Figure S6.8

24, Suture the anterior lacrimal sac flap to the anterior na-
sal mucosa Map tsing one of Bao interruptedd 4=0 chro:
mic gut sufures [ Fig, 56,81

25, Close muascle layer wiith &-0 Vicryl interrupted sutures.

26 Close skin with interrupted sutures of G-0 Prolene, or
fast-ahsorbing plain gut.

29 Apply ointment to weund and small dressing over inci-
sian site, Use cut eye pad or other gauze to place mous-
tache dressing mo capture any bleeding from the nose.

Postoperative Procedure

L Apply ice packs fo redece swelling.

2. Keep head of bed an 30 degrees (o redoce swaelling.

1. Charge dressang daily or a5 needed {may semove when
patient slable)

4. Apply antibietc oiniment o inclsion site and conjencti-
val farnix twice daily for 1 week

5. Continue systemic antibictics if indicated.

& Pament should not BPlow nose for a few days postopera-
tively to avodd lid emphysema.

7. Remave skin swtures in 5-7 days.

8 Keep Silastic ubdng in place -6 months i tolerated,

9. OpHeral: Irrngate lcrimal system (o ensure patency of
the surgical anastamosis,

Complications

1. Hemdrrhage

2. Infectinn

1. Closure of astomy

4. Scarring of incision site

5. Tibse erosion of punctum and canaliculus
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d. First direct the dilator inferioriy to get into canalicu- |
lus,

b. Then direct punctal dilator medially along the normal
course of the canaliculus,

Figure 57.5

G, Grasp incised tissue with the forceps and cut horzontally
across its base to complete the punctoplasty [Fig, 53.5].

Figure 3.3
Postoperative Procedure
4, With the eyelid slightly everted, ptace one blade of scis-
sors inside of puncium at its most medial aspect and 1. Mo medications needed.
vertically snip puncium {Fig. 57.3), 2. Have patient retwrn in 2 wieeks for dilation of punctum
[ Figs, 57.2A and 5728} to prevent adhesions and repeat
shennss,

Figure 57.4

5, Faca one Blads of seissors ingidea of PUnETUT A ims most
lateral aspect and vertcally snip puncium (Fig, 57470,
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Figure 59.2

A Isalate medial and lateeal rectus muscle with muscle
hooks | Flg. 59.2].

9. Use Q-tip or scissors wo conservatively strip the Tenon
capsule.

Figure 59.3

10, Whiplock medial and laveral rectus muscles at the in-
sertion with double-armed G-0Vieryl sutures with 5-14
nesclles (Fig, 58,30

1. Sever medial and lateral rectus muscles ar their inser-
thons (Westootl scissars ).

a. Pull up on muscle hook and sutures o prevent cui-
ting sutures.

b, Leave <5 mm stump at medial rectus insertion o en-
able surgean o holdd and sodate globe,

Techmigue I: Sflicanme or Methylmethacrylate Sphere

™

Flgure 59,4

1. Hook inferior and superior rectus muscles (Fig. 5940
2. Strip muscles from the Temon capsule modestly.
3. Cut muscles flush with globe and allow to retract,

Techmigue If: Medpor Sphere

1. Whiplock superior and inferior rectus muscles at the in-
sertipn with double-armed 6-0 Vicryl sutures.

2. Sever superior and inferior rectus muscles at their inser-
nians [(NSeSIEnLL sCissars L

Both Techniques

1. Optional: lsolate and sewer superior and infenor abligque
muscles.
A Superior abligue:
i. Retract eonjundtiva and Tenon capsule posteri-
orly.
il. Grasp superior rectus stump and pull eye infero-
temporally,
iit, Lnder direct visoalization, isodate the superior
oblique tendon posteriar to the SUperian recius
sturnp with muscle haak,
e Clamp tendon with hemostat.
v, Sever tendon with scissors,
b. Inferor obligue.
o Direct eye superanasalby,
b, Rerract conjunctiva amd Tenon capsule posteri-
orly.
iii. |solate oblique muscle between the inferior and
lateral recti with muscle hooks
i Clamp muscle near globe with two hemosgats,
W Sewer muscle bepween hemostats with scissors.
vi. Cauterze muscle stumps before remaoving
Clamrs,



Figure 59.5

2, Strum the optic nerve with side-swiping mosement
(Fig, 38,5 using hemostal,
3, Grasp medial rectus stump with hemastat ar forceps,
a, Lse conton swap to clear residual adhesions m globe,
b, Palpate the optic rerve with a hemostan.
4, Stabtlize the ghobe yivd rorate it Lanerally wsing an instu-
ment an fhe medial rectiss stump,
&, Clamp oftic nerve -1 minute,
a. If the nerve is fully clamped, movement of the clamp
should be transmitted to orbir
B Do pot clamp optic neree il intrasoular sumor is sus-
pected, a8 clamping of oplic nerve increases intraoc-
ular pressure and may seed umor inlo circulation,
¢, Do not clamp optic neree 7 the globe 15 rapiured
cince increased inrraocular pressure caused by
clamping nerve might lead to extrusion of intracow-
lar contents.
& Remowe the clamp.

Figure 59,6

7. Cutthe apaic nerve with enwcleation scissors [Fig. 58.6],
a. Apply upward traction on the globe with hemaostat
o barceps an the medial rectus muscle stump,
Iy, Belie cutting, press the enucleation Scissors pos-
teriorly into the orbit v avoid cutting the neove ton
Close to the globe,
8. Pull on medial rectus clamp to remave globe,
9, Sever oblique muscles if not previowsly done in step 1
10, Lyseany resicual adhesions to the globe,

59 Enucleation 307

1. Secure hemostasis.

A, Pack socket with gavze or neurslogic | em = 3 om
cottoneicds soaked in ldocaine with 1210000 gpine-
phirine,

b Apply firm presswre for 5 riinutes, Use finger or
plunger from a syringe.

. If bleeding continues, use orbital retractors to cau-
terize bleeders, usually the artery within the opric
nerve siump.

12, Inspect globe to ensure that it has not been transected
and that it is completely removed.
13, Use Stevens scissors (o open posterior Tenon's layer.

Technigue I Sifkcome or Methylmethaorylote Sphene

I Place silicone ar methydmethacrylate splene postenaor o
posterlor Tenon's capaule in the muscle cone,

2. Choase implant size w0 the Tenon can be closed aver it
whthoul tensusa: 18-20 o i mosh cofnmoan,

Figure 59,7

3. Sew the previously placed sutures in the medial rectus
muscle through the Tenon capsule and conjunctiva, 5-10
it from the medial commissure and tie, Similary ad-
vance and tie lateral rectus miuscle {Flg. 59.7).

Technique i: Medpor

1. Determine correct sice implant with sizer sel,
2. Ingem implant inno oebdr with eight holes i imglant Fac-
ing anteriarly toallow for suturing of muscles to implast,
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Flgure 59,5

3. The Medpor 55T implant has connecting channels for
passing subwres, Fass auture with 5-14 naed le attached

thraugl ownrel in tmplant and recever the needle. Bagin-

iting a1 the hale feom which the Arst surure was recay-
ered, pass the ether end of this deuble-armied swture
through the implant (Fig, 5980

Figure 59.%

4, Pull wp on sutures o advance the rectias mscle Lo the
anterigr surlace of the implant (Fig. 39.9)
5. Tie douksle-armed sutune.

Figure 59,110

G,

Surure Lhe ather three rectus muscles to the wmplang in
sunilar fashion {Fle. 59100

Bath Technigues

Figure 59.11

O 4 i sl

. Close the Tenon capsule meticulously in deep and su-

perhicial layers with interrupted 5-0 Vicryl sutwres [Fig.
59.11).

. Inspect for any remaining gaps in the Tenon capsule us-

ing (1-tip or tip of muscle hook as a probe. Close with
additional interrupted sutures. A complete and secure
Tenon closure is essential

Fourm conjienctiva sith G=0 plain sur,

. Hace conformer,
. Apply antibiotic pintment.
. Apply firm dreseing.

Postoperative Procedure

L]

L

. Use mral antibdotics for 5 days,
. Rempve pressure dressing after 24-48 hours.
. Discharge patient when able to tolerate oral pain mieds,

grnerally day after surgery,

. Apply antisatic sniment 3 fimes per day for § wesks,
. Fir for custom prosthesis in 8 weeks.
. For Medpor, a peg may be placed inte the implant to im-

prove motilicy onoe implant is vascularized {select cases )

Complications

L

L.
L

sacrinning of the pasterior glabe rarlser than oplic nerve,
Leaving acular structures in the arbic In such cases re-
sidual tissues shauld be identified and removed.
Hermorrhage

Inleciinn

A Dmplant exprusion, migration, angd exposre
% Prosis
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19, Insert chosen imglant materal,

Figure 60.6

20, Close sclera with 4-5 imbricated horizontal mattress
suiwres of 5-0 Vicryl (barrier to extrusion ] {Fig. &0L6],

21, Reinforce sclera with additional sirmple intermged Vie-
ryl sunures, Close the Tenon capsule with interrupred ar
running 6-0 Vicryl surures.

Figure 60,7

22, Close conjunctiva with running 6-0 plain gut (Fig.
LT,

A3, Inject subconjunciival antibiotic if there has been a
previous infection,

24, Place conformer sized to fill the upper and lower
Formices, but allow gentle closure of eyelids,

25 Apply antiolic sintment,

A6, Apply a firm pressune patch,

Postoperative Procedure

1. Cantinue intravenows ar oral antibiotics for several
days postoperatively in infected cases to prevent orbital
spread. Use oral antibiotics for 5 days for patients with-
out preaperative infechion,

2. Remowye dressing alter 24-48 hours.

1, Discharge patient when pain can be managed with oral
medlcations,

4. Apply antibiotic eintment 3 rimes per day for 3 weeks.

5, Custarn prosthesis is e in 8- 10 weelks.

Complications

I. Risk ol sympathetic ophthalmia

2. Entranpezarive discovery of unsespected intrascular
[umar

1. Orbital infection

4. Loss of tissue for patholegic examination

5. Exposure or extrusion of implant
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Orbital Exenteration

Indicatlons
See Chapter 58.

Preoperative Procedure

1. Compleds the relevant systemic and regional esalwarkon,
15 diseaze confined 10 the arbit? s there evidence of
apread to regional lymph nodes, the continuous parana-
sl sinuses, brain, or other distant sites?

2. Review the indications fior this highly disfiguring proce-
dure with the patient. If the goal of surgery s o “cwne”
the patient of matignancy, discuss e likaly recurrent
digeass might be. If the surgery is patliative or for control
of local disease (as is often the case when disease has
showrn regaonal or distant spread ), explain 1he benefirs of
the procedure over alcernatives such as radiation or do-
iNg no sUrgery.

3, Drecide ik andd hovwe thee patient thinks he might like o
cover the surgical defect, A patient who will have an oou-
lofacial prosthesis will benefit from the deeper socket ob-
rained wirth complete exenterarion. & patient with a su-
perficial arhital process, such as canpunctrval malignancy,
and wibs dioes nor want o wear a prosthesis or patch,
might benefit from keeping the orkital defect shallow—as
is possible wiith a more limited anterior exenteration.

Instrumentation

= Toothed foroeps

® Jumres [4-0F salk rraction

8 [ 5-00r 6G-0 chromic suture)

u Needle holder

B Freer periosteal elevator

= Cautery: monopolar and bipelar

" Malleable rarracion

B Spissors (Srevens, Enwcleation)

na

Operative Procedure

1. General ansesthiEsia is prebecred, Supplement with a
S50 mibtuare of ldocaine 2% ples 1:100,000 @pine-
phrine and 0.75% bupivacaine injected along orbital rim
and in retrabulbar or peribulbar fashion,

a, Conscious sedation may be whed in patients atin-
creased anesthetic elsk.
b. Epinephrine decreases soft tissue bleeding.
. Local anesthetic helps with post-operative analpesia
2. Sew eyelids closed.
4, Suwtures are left long to allow mobilization of the
SPECITHe,
3, Mark the booy orbaral margin witly surgical pen,

— {
= T
‘ﬁ_‘_r" ..-l""' -“"‘H
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< N

y
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/

Figure §1.1

4. Incise the periorbital skin with a scalpel {Fig. 61.1 L

Opticmad: Eyelid skin and orbiculams muscle can be
presenyed by incising skin just above Cfor upper eyelid]
Rl e |;|'-f'|:' lvecer evielid ) Bashes, In rhis variant, evelicl
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b, Healing by gramulation may result in ralraction on
starvound tissees pncheding the eyvelrow,

5. Oprranal! Select patients may bensfn fram regional trans-

fiers, such as transpesition of the tempasalis muscle into
the arhit, or freeze flaps, such as a latsimus dorsi free
flap to eradicate the crhital cavity

Complications

1. Bleeding from the aphthalmic artery and its branches

2. Fistutae between the sinuses and orbit causing chronic
hygiene prolems, malodomus discharge, difficulty in
blowing the nose, or change in voice

1, Cerebrospinal [Euaid leaks
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Figure 621

b, I the glabellar area, injections are deeper—onto the
surface of the glabellar musculature—becanse the skin
is thicker than in the eyelids

5, For hemifacial spasm, inject 1,.25-2.5 uniis per site on the

irnvotved slde as depicred (Flg- 62.1].

6. For essential blepharospasm, inject 2.5-5.0 units per site

as depicted [Fig. 62,21

7. For cosmetic indications,

a, Reduction of cosmerically objectionable glabellar
lines (Fig. 62.2).

i. Inject 5 univs at head of eyebrow 1 cm above the
orhital rim, then angle the needle superiony for 7
mim and inject an additional 5 units. This weakens
the corrugators (vertical lines ), Repear on the op-
posite side,

. Inject 5 wnits in midline tooweaken for procerus
(horizantal glabellar lines 1.

b. For smile lines, inject 2-4 units in 3 sites in the laeral
laugh Line [ crow’s feet) arca.

. For horizontal browe furroaws inject 2 units in 4 places
ACTOsS [3ro,

Figure 62,4

Postoperative Instructions

1. Bapox may take 2- 10 days for maximum effect.

2. Maost patienis with Blepharaspasm ar hemifacial spasm
have symptams of ocular dryness and benafit from arifi-
cial pears.

Complications

Double vision
. Mosis
. Dy eye
. Tearing
. Brow prosis
., B asymmerry
. Localized hruising

ol O LN e b
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Fiber optic endoilluminator {Some surgeons us chande-
lier illurmination, which is inserted through a sclerotomy
andl swtured in position sather than held i the nandaen:
mant hoand}

Coomeal ring and hizh refractive index contact lenses {20
degree and 30 degree prism}, wide field (48 degree), mac-
ula (34 depree), and biconcave (900} lenses; or, the wide-
angle viewiing lens system Dwide-angle seiem bnses:
mwacila, BED lens: equatar, 910 lens: wide field, 1550 leps)
Scleral plugs

Cotton-tipped applicators

Indirect pphthalmoscope

200 andor 28 D lenses

[ntrapcular forceps (e.g. Tano asymmetric forceps, De Juan
foroeps), scissors (eg. Sutherland vertical and harsaneal,
25 gauge], pick (e, servated tip, Gne ), diarmmd-dhasred
flexible tip cannulla [ Tano) Some fnstruments [ @.g., scissors,
farceps) accommadate fber optic light and are illuminated.
Fluted needle with ar without (Charles] silicone tip
Lager [enclo- amdjor indirect ]

Cryo undt (fransscleral cryotherapy | plus appropriate
probes

Cas pump { provided as part of the Alcon Accurus vetrec-
tomy machine)

Silicone oil infusion syringe [provided as part of the Al-
Con Actures vitrectomy machine pack]

Flexible iris retractors and 15 degree blade {for patienes
with small pupils)

Perfluorocarbon liquid andfor silicone oil (depending on
the case)

as: SFI . E|F|

Inwverting system for the wide-angle vitrectomy lenses
fe, BOKLS b Walk)

Several companies manufacture such inverting systems,
incloding Valk, Goular, and A, Any ol these imerting
systems can be used with the wide-angle contact lenses
manufactured by any of these companies (eg., use Violk
lenses with Awi inverderl

B0 Wisites 20 gaee = 1 och cannula wirh 20 gege =
3116 mch tip extension for wiscodissection [optional
Instruments for subretinal surgeny: subretinal forceps,
pick, and 23 pauge infusion cannula (optional )

Flgure 63,1

Operative Frocedure

1. Anesthesia; General, or retrobulbar + sedation + an-
esthesia monitoring £ [id block.

2. Prep and drape eye. Adhestve-backed plastic is prefemed
o keep eyelashes out of the surgical ekl IF there is a oon-
cerm abaul parient Fead moeement unces local anesthe-
sla, comsider taping the patkent’s head o the stretcher.,

3. Place lid speculum.

4. Perform conjunctival peritomy (Westeott scissors, tissoe
foroeps b
A, Perform Fomix-based lecalized conmpunctval peri-

oy aver Lhe planoned entry sites [Fig, 63141
b Alternatively, perform small focal peritemies over
rhve planned scleratomy sites (Fig. 63.18),

Mote: If a scleral buckle is o be placed, perform a 360 degree
limbal peritarmy.

5, Opifsaal: Cauterize bleeding vessels and planned scle-
robomy sites.
6. 1solate and sling rectus muscles with 2-0black silk suture

if & scleral buckle is 10 be placed (Figs, 63,2 and 63,3,

A, Buttgnhode Tenon cagsule and inrermusculan Spium
hetween musclas with Stevens scissors (may use col-
ton-tipgEed applicatar to Bluntly dissect batween and
expose muscles ),

b solate muscle with muscle hook (see Chaprer 37].

. Sling each rectus muscle with a 2-0 silk suture
threaded through a fenestrated muscle haok,

1, Suture s pleced throwugh frempasiratedl mpr]e
hiook, which is then passed under muscle. Suture
is then pulled From the hook with forceps, sling-
ing the muscle

i, Slingsuperior rectus muscle ks, usimg the ather
[rActinn sutures to achieve adeguate exposure,
Muscle haok should be passed in a temporal to
nasal direction to aveid sbinging the superior ob
ligjuie tegelom,
¥, Fan location of entry sites,

4. Place sclerotomies 3 mm posterior to limbus in
aphakic/preudophakic eyes and 4 mm posterior to
limbus i phakic eyes [measurg warh calipers
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Figure §3.3

b Place infusion cannula Inferctemporally (unless there
is a contraindication} and place sites for bimanual ma-
nipulation superotempaorally and superonasally.

. Sclerotomy sites should be parallel to the limbus,

d. Optional: Mark sites with marking pen or cautery,

B. First prepare infusion site.

4, Place inferotemporally in most cases,

b, Pre-place 4-0whire silk or -0 or 7-0Wicryl mar-
tress suture throwgh partial thickness sclera span-
ning the sclerotomy site [Fig. 63.4].

. Enter eye with MYE blade ( Fig. 63.54).

i. Hold blade perpendicular to scleral surface, aim-
ing teweartd anatomical center of globe,
il, Place Blade tip on scheral surface, enter eve with
contralled firm pressure, and penatrate pags
Figure 53.4 plana completely,
tin, Wisualze knife tip through pupal to venly pen-
etration, if media are clear.
iv. Directing probe into the anterior vitreous can
resulr in lens damage | Flg. 63.58).
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d. Place infusion canmula throwgh sclerotomy. (A bwist-
ing motion facilitates entey of cannula,)

e, View cannula directly through pupil extermally.

. Can direct the fiber optic endoilleminater light
biearm through the pupil resand the infusion
cannula 1o mprove ¥iew, or

i, Use indirect ophthalmpscope to verify proper
cannula position and penetration through pars
plana. IF infusion cannula does not completely
penetrate the pars plana, infusion fluid may de-
tach the reting and/or charoic,

fo Secure infusion cannula woscler with the preplaced
Sufure,

4. Prepare the two superior entry sites.

a. Place incisions in superatemparal and superonasal
quadlrants near superior borders of recius muscles
for camfartable himanual manipulation (e ar 10
and 2 oclack].

b, Lse MVE hlade in similar fashion to Step 8c: Final in-
strument positioning according to type of peritomy.

. Close scleratomies with sibver scleral plugs. Gold-
colored plugs have a larger diasmeter than silver plugs

10, 23 gauge and 25 gauge: Transconjunctival entrance is
peirformmed for scberatomy: conjuncrival peritomy is not
nepded,

a Use a caliper to mark the site of scleratomy. The scle-
rotomy for the infusion line usually is made in the
inferotemporal guadrant.

h, Slightly displace the conjundtiva oeer e marked site
using a forceps or & codtan tip applicatos.

¢, Take the sharp inserter-cannula system {a pre-loaded
sharp trocar ar a stiletto blade with a cannula; manu-
facturers include Aloan, Bawsch & Lamb, or DORC] to
makie a beveled incrsion for the scleratomy,

Pary plana
I 23 gauge inserter

Infuskan canmula
Conjusniliva
Schera
¥
Figure 63,5

d. Insert the pre-loaded trocar at a 30 depree anghe
through the conjunctiva and the sclera for approsi-
mately § mm and then angle directly toward the optic
nerva, [Far the 25 gaisge vilrecTamny, Sme surgeons
prefer o make a nonbeveled rransconjuncrival, inci-
sion perpendicular ta the sclera.] (Fig. 63.06)

e, Stabilize the cannula with & fovoeps and remosee the
[racar,

. Connect the infusbon line to the cannula. Confirm the
location of the camnula tigin the vitreous caviry,

2. Perform superior scleratomies a1 2 and 10 o'clock po-
sitians similarly,

1. If pupil is imadeguarely dilated, place flexible inis retrac-
oS

a. Incise limbus at 2, 4, 8 and 10 o'clack with 15 degree
blade.

B, Lse 0,00 03, or 005 mm toathed farceps or McPher-
so tying forceps o guide Bexible ins retractors
through the limbal incisions and capture the pupil-
lary margin.

Figure 63.7

c. Advance the sleeve around the flexible iris retractors,
thus opening the pupil {Fig. 63.7).

12, Suture comeal ring in position and place contact lens on

COMmei.

4. Secure ring with superficial suture bites -2-3 mm
posterior to the limbus at 6 and 12 ofclock, or 3 and 9
a'clock meridians.

b. Mace viscous coupling medium on comea (e.2.,
Healon ar Goniosol L

13. Place contact lens on cornea,
A For those using the traditional Machemer lang system:
i. Usually begin with the wide field (48 degree) lens.
ii. For dissection oyer the macula [e.g., intemal
limiting membrane |ILM] stipping membrane
dissection], use macula lens,
iti. For peripheral vitreous dissection, use prism {20
degres, 30 degree] lens,

b, For those using the contact wide-angle lens system

[k, Dculus, or Avi]:
i. The inverter should be connectad in the micro-
sCope.
ii. Usually begin with the wide-angle lens (Ocular
1550, or Vedk™s Ming QuadiQuac X1L],
i, For macular dissection, use the maoula lens (-660),
iv. For equatonal dissection, use the equator lens
(=810
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Figuire 53.8

14, Insert fiber optic endoilluminater and wvitrectomy in-
strument after rermoving scleral plugs (Fig. 63.8),

15, Tum off room and micrascope lights,

16, Ser witrectomy instrument parameters: Alcon provides
different vitrectomy probes that have different cutting
rates and different mechanisms of action. For example,

the Accurus 300 and 2500 probes have guillotine action,

amf thee InneWit probe has rotary action, This machine

features a dual mode foot pedal. At initiation of oot

pedal depression, the machine activates to a high pre-

Se4 cutting rate (e InnaVil 1800 cpm) and 0mm H

sactiem, As fpor pedal depression proceeds Turther, the

cutting rate gradually decreases and the wacuum in-

creases to presct bevels (e.g., InnoWic 1200 cpm, 200 mm

Hgl The settings cutlined below are just suggestions,

Different surgesns prefer different settings,

A Accurug BOO prohe:

L. Core vitrecrormy: cutting rate 800 Cpim, vacuum

150 mim Hg, infusion pressure 25-35 mm He.

i. Vitreous base: cutting rate 800 cpm, vacuum 50
rmm Hg, infusion pressure 25 mm He.

il Extraction of dense membranes or indwction of

postenor vitreous detachment (PYD: low cutting

rate of 200-400 cpm (0 cpm for PYTYinduction ],

vacwam 100-250 mm Hg, infusion pressure 35

e Hg. With hilgh vacuum, may need 1o increasa

infusicn pressure ta prevent globe collapse.

. If close ta detached retina: high cutting rate 800
cpm, vacuum 50 mm Hg, infusion pressure 25
mim Hg.

b, Inmain probe:

i, Corewitreciomy: cutting rate 1000 CRE, vadiiam
F50=200 mm Hg, infusion pressore 23 mim M.

il Vitreous base; cotting rate 1800 cpm. vasuum
50-75 mm He Infuslon pressure 25-35 mm Hg,

I Exrraction of dense membranes or D ind ve-
tion: low cutting rate of 400-600 cpm [0 cpm
for MYDVinduction L vacuum 100-250 mm Hg,
infusion pressure 35 mm Hg, With high vacuum,
may meed to increase Infusbon pressure 1o pre-
vent glabe collapse.

iv. If close todetached retina: cutting rate 1800
cpm, wacuum 30 mm Hg, infusion pressurg
25-%0 mm Hg,

. Aocurus 2500 probe:
i. Core vitrectomy: cutting rate 1500 cpm, vacuam
T5=150 mm Hg, infusion preasure 35 mim Hg,
i, Witreous base: culting rate 2500 ¢pm, v udm
50 mim Hg, infusion pressure 30 mm Hg,

i, Extraction of dense membranss or YD indue-
rion: low cutting rare of 400-600 cpm (0 cpm
for YD induction], wacuum 100-250 mm Hg,
infusion pressure 3% mm Hg. With high vacuwm,
may nepd 1o increase infusion pressure to pre-
vent globe collapse.

iv. Ifclose todetached retina: cutting rate 2500 cpm,
vacuum 50 mm Hg, infusion pressure 30 mm Heg.

i, Accurus 23 gauge 2500 cpm probe;
i, Core witrectamy: 1500 cpm, sacuium Q040 rum
Hg, infusion pressure 35 mim Hg.
ii. Vitreaus base: cutting rate 2500 cpm, vacuum
150 mm He. infusion pressure 25 mm Hi

iti. Induction of posterior vitreous detachment: in-
Crease suctien o B0 mm Hg,

.ﬁ.-:u;'m ui 25 gauge 1500 cpm probe:

. Care wigrectamy! 1100 cpm, vacuum &00 mm Hg,
infusion pressure 40 mm Hg.

i, Wirreous base: 1500 cpm. vacuum 250 mm Hg,
infusion pressure 25 mm Hg.

ili. Induction of posterior vitreous detachment: in-
crease suctiomn to 600 mm Hg.

17, Perform vitrectomy.
A, Remove lens il opacity prechedes adequate visualiza-

teinn for procedure (see Chaprer 66,

Figure 63.9

b Remove central vitreous (Fig. 63.9).

Dy ot towsch posteriar surface of crystalline lens with
intraocular instruments.
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Figure 63.12

Figure 63.14

iil. Depending on tighiness of adhesion, the free

edge of epiretinal tisswe can be grasped with 19 Remove instruments from eye.

intragcular Forceps and siripged from retinal
siprface (e, ERM peeling) (ERM stripping with
forceps, Fig. 63.12), or

Eh

1 1

Figure 63.13

iv. Intraocular scissors can be introdueced between
th reting and epiretinal tissue, and the connect-
g igsue can be severed in an en bloc fashion
[dalaminarion] [Fhe 6303 ), or

¥. With segmentation, islands of tightly adherent .
epiregina tisswe are Ieft in place with all sur-
rounding vitreous adbesions severed [segmenta-
rion) | Fig. 63.14).

18, Perform specialized manipulations as indicated for par-
ticular vitreoretinal pathology [e.g., refinal reattachment
wilth expression of subretinal fuicd through peripheral
reginal breaks using perffuasracarbon lguid, air=Mid ex-
clange, segmentation of iIntraccular membranes, ende-
phomoonaglation intraeoular foreign body removal, et ).

Some surgeons stop infusion before instrument remaowval
T prevent vitreous incarceration in sclerotomies.

A vitreous that prolapses through sclerefonmy sites
alypanled e et sl with scbend asing Westonlt scissors
Lsually one uses the vitrectany probe just inside the
vitreous cavity at a high cutting rate {eg, Accurus
&00: 800 cpm; InnaVit; 1800 cpm; Accuras 2500;
2300 cpml, low vacunrm (e, 30 mm Higl. and Tow
inlisdon pressune (eg, 25 mm Hg) 1o exeiss vitreous
that i incarcerated in the scleratoma site.

Mote: The latter maneuver can be dangerois i the retina is de-
tuched {madvertent cutting of detacled persphers retinal; gen-
erally the manewver is executed once the retina is attached fulby,

20. Mace scleral plugs in open sclemtomy sites (o prevent
wlabe decompression,
. Examine peripheral rerina for retinal breaks and freat

them if present.
.

Examine the fundus with indirect ophthalmoscope
using a 20 [ or a 28 D bens after the instruments ane
rermaved from the oye.

. For wide-angle viewing sysiem users, one can exam-

ine the peripheral reting uader the micrascope jusl
Bedare all the instrsmeants are remoyved from the eye,
Lize light pipe theough one of the scleratormy ports
and place scleral plug in the other remaining supe-
rigr port. Scleral depress with the ather hand and
look for any peripheral tears under the microscope,
When inspecting for reging] beeaks or defachment,
search carefully behind sclerotemy of the surgeons
dasminant hand [site of most frequent passage of in-
struments inte and out of eye],

. Treat retinal kreaks with laser photooeagulation

(including indirect laser aphrhalmaoscope andfor en-
drlager)if recina has been reattached or with trans-

scleral cryarctinopexy, especially if media opacity or
blood precludes laser uptake ar if reting is detached

At the time of treatment,
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294,

23

@, To llagten the peripheral retinag (once all membraneg
dissection s complete and, in selected cases, after
rhe scleral buckle has been placed) prior o laser
phofacoagulation, perform fluid-air exchange.

i. Turmon air infusion [25-35 mm Hg) while
draining subretinal fluid wsing the Charles futed
needle or using active suction {eg., silicone-
lipgeed] cannula attadhied e vlréecromy madhine
1 achiess masimum vacuum af 100-150 rmm
Hez ) over the retinal tear.

I. Operating microscope-guided technigque,

A, Place bicomeave lens (90 0 o, i using
winda-angle system, Oeular 155 D, or Valk's
Mini QuadCwad XL lens on cormea.

8. Forus retina at maximum magnification.

. Select drainage retinotomy [either a pre-
existing posterior retinal break or a break
created with encodiathermy, wsually just
superior amd nasal o the apre disc].

0. Imfuse air while draining subretinal fuid
using the Charles fluted meedle or using
Active suction,

1L Indirect aphthalmoscope-guided rechnigue.

A, Introduce fluted needle through ane of
the superior sclerotomies under visuali-
zation with the indirect aphthalmoscope
and a 20 Dvar 28 D lens,

B, Twrm an air infusion aller having darecied
neadie tp over the drainage retinatomy.

HL Usually wark with an infusion pressure of 35

mim Hg.

ii. Perform endo- or indirect laser photoceagulation
[Feab prvee ] arcwined (e fattensd retinal tear, bring-
i rreatment up o the edge of the tear and not
treating bare retinal pigment epithelium {EPE L

fii. IF peripheral retinal breaks are present and
vitreoretinal traction is present on the breaks,
cansider placing scleral buckle {usually a 2.5
o wade (eg., #2440, Dutch Ophithalmic) or 4
mim wide (e.g., 42, Durch Dphthalmic] silioone
band] to support the vitreous base.

Perform scleral buckling procedure as necessary (sce
Chapter G4 When necessary. the buckle is placed
arouned The eye, and sutures holding the buckle in place
[particularly in inferior quadrants) are tied before luid-
dir exchange is performed. This approach may Facilitate
retinal reattachment if there is unrelioved retinal trac-
reon [eg., in severs PYRL

Close each sclerotamy site with a T-0 Vicryl suture

[Fig. 63.15),

Perform air-gas exchange or silicans ol infusion il
needed. Gas provides termporany retinal tampanade b
hias greater surface rension than silicone adl. Thas, gas
is better at functionally closing retinal breaks and reat-
taching retina and tamponades inferior retinal breaks
effectively, Silicane ail [usually 1000 or 5000 centistoke
cterile abl (we prefer 5000 cst] provides long Listing
tamponade, can be associated with complications (e.g.
comeal decompensation, cataract. and glavcomal, and

Figure 63.15

daes ot lamponade inferior retinal breaks as well as
it has a boweer specific graviny than water and waill floal
abowve a meniscus of inferior intravicreal fluid in eyes
with an incomplete fill,

4, Air-gas exchange.

1, Infuse nonexpansile concentration of SF; (200)
or C3Fe (12-15% 1 5F; dissipates in -2 weeks, and
CyF; dissipates to < 300 gas fill of the vitreous
cawity in ~6 weeks (if agueous humor is pro-
duced normalbyl
Many surgeons use 5F; for phakic eyes and CF,
for aphakic/ pseudophakic eves or eves inwhich
a long-lasting bukhble is neaded,

iil. Insert tuberculin syringe (without a plunger) at-
tached to 5)8 inch 30 gauge needle 3 mm {apha-
Kic)paewdophakic eyal ar 4 mm {phakic eye]
postarior e limbus with one hand and intraduce
20-50 ml syringe attached to a 5/8 inch

30 gauge needle containing a nonexpansile
concentration af gas 3 or 4 mm posterior to the
lirmbus with other hand.

Assistant gently depresses plunger of gas-con-
taining syringe, thas forcing intraccular gas o
of the tuberculin syninge,

b. Silicone ail infusian.

L Close superonasal sclerotomy with 7-0Vicryl.

i, Place 7-0Vicryl suture in superotemporal scle-

robomy B da nat tie sulure,

i Introduce silicane oil via inferotemporal sclerogomy,

I A 20 panpe angiccatheter is trimmed to 4
mim length and attached to 3 10ml syTinge
cantalning silicone ail,

Il. The silicone wil-containing syringe is con-
nected to the vitrectomy machine. Using
machine-pressurized mechanism, the oil is
Forced into the vitreouws cavity. Infusion is
stopped when silicane meniscus reaches the
posterior lens capsule af the posteriar sar-
face of the iris diaphragm.

HL IT.a machine-pressurized mechanism is nat
awailabde, gne can inluse the oil using a man-
ually pressured device (silicone ol delivery
device ] [ Fig. 63.16).

L
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Figure 63.17

iv. Inaphakic eyes, an inferior iridectomy should be
created at G o'clock to prevent the development
of pupil block secondary angle closure glascoma
(Fig. 63.07], Some surgeons also perform an inle-
riger tridectomy in pseudophakic eyes,

v, Check intrancular pressure using Schietz tonom-
ater [undarestimates correct intrascular pres-
sure ab wery low and very high pressures). Gen-
erally, one attempts to leave intrapcular pressure
= 21 mm Hg.

24, Remowe rectus muscle sling sutures il placed previously,

25, Close conpunctiva [&=0 plan gut or B-0 Vicry ),

26, Inject subconjuncoival cefazalin (100 mg) and Decadran
{[4-BmglL
If patient is allergic to penicillin, consider substituting
vancomycin (S0 mg) for cefazalin,

27 Consider adminlstering acetazolamide 500 mg intrave-
nously if postoperative intraocular pressure elevation
i5 anticipated and patient does nat have a cantraindica-
tien (e, sulfa allergy).
Topical f-adrenergic antagonists (e, tmodol ) carbanic
anhydrase inhibitars (e.2., doreelamide], or a-adrener-
gic aponests (e.g., brimonidine arrace 02%)] can also be
used if tolerated by patient.

28, Remove lid speculum, apply topical antibiotic sintment
and atropine sulfate 1% [if not contraindicated) drops,
apply patch, and place Foe: shield.

Operative Procedure: Special Applications of
Vitrectomy

Endophthalmitis

Vitreous biopsy is best performed via a pars plana one-, twa-,
or three-paort vitrectormy. A single-port vitreous hiopsy can be
done in the affice using 4 23 SauUge Vilrec sy probe, I anau-
tomated vitrectomy probe is nod available, the virreous can be
hiopsied using a 1.5 inch 25 or 27 gauge needle attached o a
tuberculin syringe, Wse of a vitrectomy probe probably resulis
i bess vitreorerinal traction than aspiration with.a syrings, and
it cloes pe increase the likelibood of obtalning false-pasitive
cuilture resulis. Yitreous specimens ((01-0.2 ml for aspirate,
-5 ml for vitrectomy probe-assisted witmeous Biopsy, -1 ml
for two- ar three-port vitrectormy '} should be sent undiluted
for culture and smear to increase the yield I a beo- or three-
port vitrectomy is done, one should consider submitting the
casseqte Muid for culoune, Ope study showed that when both
witreous hiopsy and vitrectomy cassette specimens were cul-
tured, the cassette specimens had a T5% positive culture rane;
the vitreous biopsies had only a 43% positive rate.

If the view of the fundus is limited, preoperative cchog-
raphy should be done to detect the presence and amount
of vitreous inflammation/debris, to detect chomidal detach-
ment [particularky alter trabeculectomy ), and 1o rule gl
retinal detachment or intraoscular foreign bodies {following
rrauimal. Ulerasound also may indicate the presence of a pos-
terior vitreous detachment, which can facilitate vitreous re-
mioval at surgery.

Vitreous Blopsy

1. Simgle-port witreoius blapsy: usually done in the office.
Administer topical anestheric (e.g., proparacaine).
Place sterile lid speculum (wire-type preferred ),
Administer retrobulbar or subconjunceival anesthesia.
sterilize ocular surface with topical 5-10% Betadine.
Biopsy can be done with patient sitting at slit lamp, as
the stabilization of patient’s head and the magnifeca-
tian af the hismicrascope facilitate placement of vit-
rectonmy prabe into the scleraromy and visualization
of the profe just posterior to the pseudophalkos (10L)
or crystalline lens.

f. To maintain visualization of sclerotonmy, cawberize
overbying conjunctiva at planned site of sclerotaemy (3
mim pasterior to limbuos in aphakic/pseosdophakic eyes
or 4 mm pesterior ta limbus in phakic eyes),

g Ifvitrectamy probe is blunt-tipped, introdwce
23 gauge sharp blade into anterior vitreous cavity to
create scherodomy,

h. Introduce 23 gauge vitrectomy probe [Josephberg)
i scleratory (Tacilivared by a slight caisting mation
an entry L | wsing a vitrecbomy probe with a sharp tip
[which is preferred], neither previous incision with
MWYE blade nor twisting motion on entry is needed.

rhEm Tz



328

1% Vitreoretinal

i
k.

. Hawe assistant very gently aspirate after probe is acti-

vated 1o madimum cutting rate and positicned in mid
AnEriar Vil resEs Caviny

Stop suction before ferminating awromated cutting.
Remowve vitrectomy probe from eye.

2. Vitrectomy in operating room: Patients with endoph-
thalmitis and visual acuity of hand motions or better fol-
leveding cataract of secondary [OL Surgery may Be Treared
wiith witreous biopsy and intravitreal annibiotics alone, but
patients with severe inflammation appear to benefit from
core vitrectomy plus intravitreal antibiotics. If a vitrec-
Loy (wersus vitreous biopsy | i indicated (o5, a patient
witth lght perceptian visn and aoute postbperative an-
dophthalmitis), a core vitrectemy shauld be performed,
and, gemerally, one does not attempt to excise cortical or
peripheral vitreouws. In the setting of severe inflammation,
the retina can be friable amd more Dikehy to tear.

b.

It s best fo avaid making sclerotomes near a hiltering
bilbel 50 4% ol o disierh the hiah,

If miedia opacity or chareidal detachment precludes
safe imitial placement of infusion cannuala, an infusion
light pipe and a two-port pars plana vitrectomy can
bie a wseful alternative m thiee-parl vitrectamy,

. Rarely, the crystalline lens or 10L has to be remaved ta

aid in wisualization of the probe or to completely re-
mome all micrearganisms (g, these adberent b 10L)
This procedure i3 done using a three-port vitreciony
appioach,

. IFinflammation prevents visualizatisn of the pars

plana infusion cannula and if infusing light pipe is not

awailable, consider the following appreach to cannula

placement.

1, Lising & 33 gavuge hurrerily nesdle, beginowith lim-
bal infusion tnto anterior ¢hamber.

ii. With vitrectomy probe in the mid-vitreous, initiate
the vitrectomy, Be sure limbal infusson is tumed
alf inidtially, 3o an undibuted vitreeus specimen
can be obtained {see ¢ below). Once specimen is
cfpalneeel, tuen o limbal infusion, {The witrector
shoald not ke primed belore raking the undilunsd
sample.]

ii. A pars plana infusion cannula (4-& mm long) is
introduced cnee sufficient anterior segment and
Vilreoes opactiies have been cleared (o allow safe
visualizathon of canmuala in vitrenus caviny,

Oibtain undiluted virreous biopsy.

i Attach 10 ml syringe to vitrectomy aspiration line
Wa T camniecear witl Lime turoe a0 v machime
ard on o syringe [Fig. GR18).

Assistant penthy withdraws plunger of syringe with

WitrecTamy culling mechanism activated to remove

Witreaus material,

Aler -05-1.0ml of undibatad vitresas is abtginesd

{orif globe collapses seoner), stof vitrectomy and

turm on enfusion again.

Specimen is submitied for smear and culture im-

meediately.

v, One can inoculate aerobic and anserabic higaocd

culture bottles in operating room fior culture.

ii.

_E-

Figure 63.18

o

. in aphakic or pseudaphakic eyes, the prabe can be

directed into anterior chamber to remove debris thas
olgcures vesvalization of pesterior scgment,

L ATTEMPT 16 COnTine® Lo remo e ore vilremas until

retina ks visible ar a bright red reflex (5 abrained, bur
not if wisualizamon is inadegquate,

. Management of retinal breaks in this setting is dif-

ficult, amd retinal detachment has a significant chance
ol developing PYR. (1N a break is detected and one
sl treat the beeak and the endophthalmions sinul-
taneously, himwaver, one can wse full sirengrh inrravt -
redal antibintics weth a 540% gas bubble, |

. At the time of one-, two-_or three-port vitrectomy,

fibrin papillary membranes can be removed with a
aharp blede and/or & vicrectomy probe (via a limbal or
pars plana incision ) in aphakic pseudophakic eyes to
imprewe vizaalization of instruments in vitreons cay-
iny. I phiakic eves, fibrin pupillagy membranes some
times can b engaged and retracted peripherally using
flexible iris retractors.

It igreal antibiolic injections: Administration of
intravitreal antixotics s the mamstay of treatment of
arute posteperative endophrhalmitis. The Infection i
almost always seated in the vitreous cavity, and acher
roates of dreg administratien generally do not achicwve
'-..LIi:-.I!'.'u:'1-:|r_l|r neraisresl drug lewels, Because rapid
inttiation of therapy is irmportant for sueeessiol trear
miznt af endophthalmitis, antibiotics gemerally rmust
be administered before culture results are available.

I Currénily, vameimycin s considered the dI'UI_-.'; ol
choice for the gram-positive organisms including
meethicillin-resistant Staphylpcocens species ang
Brcillies cerews and is mot toobe i the clinbeally ree
ommended dose of 1T mgi{Ll mL

il, The best choice for antimicrobdal treatment
of gram-nagative arganisms 15 controversial,
Aminoghycosides {gentamicin 0.1 mg)0.0 ml o
amikacin 0.4 mg/0.0 ml) have keen recommended
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trachitionally for gram-negative coverage. Several

climical and liboratory reports have showwn that

aminoglyeosides are tosic to the retina asd RPE at
doses close wo therapewtic. Ceftazidime has been
recommended as an albernative antibiatic to cover
gram-negative organisms because of its broad
therapeutic index, lower risk for retinal toxicicy,
and its in vitro antimicrobial activity, which is as
effective as the aminoglycosides against gram-
negative bacteria,

I Ianrayvinres] celtaziclime is not associated with
retinal-RPE toxicity in doses up oo 10 g/ mi
in primartes.

IL Ceftazidime has been reparted w be physically
ncompatible with vancomycin causing the
rugs o precipitate out of solution when com-
Bined, Predipstation ¢an De avaided by injecting
thee tw antibiotics from separte syringes

Currently, our recammendations far intravitreal

cherapy dre! wancemyein (1 mg/0] mill o cover

gram-positive microoeganisms and ceftazidime

{225 g /i1 ml) it cover gram-negative microos-

ganisms. In cases suspected of vancomycin-resisc-

ant Enterococc, ampicilling an aminoglycoside,
and systemic ciproflokacin have been sugpested

A% EmgEnic therapy, In cies of suspected fungal

endoghthalmits, amphotericin C© 5 pgi] md is

administered intravitreally, This dose can be re-
peated after 48 hours.

Materials:

I, Lid specislum,

[, S=10% povidens isdine,

I, Tuberculin syrimge amached o 58 inch
30 gauge needle.

IV, Tuberculin syringe containing Vanooamin (2
migl 002 ml} attached to 5/8-inch 30 gauge nee-
dle,

W, Tuberculin syrings containing celtaziclme (4.5
g0 2 ml) anached to 5/B-Inch 30 gauge needla,

V1. Tapical anesthetic, or subconjunctival 2% lido-
caine without epinephrine ina 1-3 ml syringe
attached to a 5/8-inch 3 gauge needle, or 10
mil 2% lidocaine without epinephrine attached
b 1.5-inch 25 gauge needle,

VI, Casprowie)o Calipers [sterle).
W Technigue
I, Administer fopical, subconjunciival, o rerrobael-
bar anesthesia. Many patients can tolerate intra-
vitreal antibiooic injection at the slit lamp under
topacal or sulanjunctival anesthesia alone,
1L Place lid spaculwm

(L. Sterilize coular surfave with 5-10% povidone
iodine,

IWE I vitresoaes Baopsy is oo be dome, do Biopsy, (T
this case, subcanjunciieal or retiabalbar an-
asthesia is done.) I vitremas blopsy |s nat 1o be
daone, perform anternoer chamber paracentesis
with tuberculin syringe entening at limbas
(usuvally temporally].

v,

W, Insert tuberculin syringe 3 {aphakic/peeudo-
phakic eye] or 4 mm [ phakic eye | posterior to
limbus as measured swith calipers, Use separate
SYTTREES 10 prevent antitdolic precipitation,

V1. Inject intravitreal antitiotic slowly (0.1 ml of
each antikiotic) with the bevel of the needle
facing anteriory,

VIl. This technigque permits adeguate diffusion of

antibiotic into the virreous cavity, thus reduc-
ing the chance of retinal toxicicy. The antibiotic
solutions are rather viscous. and rapid injection
with the bevel lacing posteriarly Twvars delivery
of the drug a5 a bolwes gver the macula.

VI Kepeat injection for second antibiotic-cantain-
ing syringe.

vi. Repeat vitreous tap and injection of antibiotics
{plus pars plana vitrectomy i net done originally )
should be considered i ne clinical imprevement or
il warsenimg 15 noted withie 48 to 72 hours, since
A single intravitreal injection is nor adequate in
S0IME CA584,

Remwnal of imtraccular Foreign Body

1. Magnetic fareign bady £ 3 mm diameter located on the
pours plana:

Even in this case some surgeons prefer a viorectomy ap-
proach. Ome can use an external approach, however, as de-
tailed below:

d
I,
€.

L R

—

Close entry site with sutureg,
lsolate rectus muscles uaing -0 salk sutores.

Localize HOFB externally using indivect aphthalmos-
copy.

Make scleratomy over ICOFR using #69 Beaver hlade,
Cauterize expased choroid.

Incise choroid,

Place slecoramagned over [oreagn oy,

Artwvare magnet and remove Foreign body,

surture scleratomy closed with -0 Wicryl suture,
Cansider laser- or cryorefinopexy in area just poste-
rior to foreign body. In some cases, a segmental scleral
buckle is needed also,

INane cannot remmove FOFE via an external approach,
consitder perforiming a pars plam vitrectomy 2 lensec-
oy and I0FE removal via internal approach,

2, Honmagnetic, posterionly located Dwithin 30 degrees of
the optic nerve head or maculal, or large (2 3 mm diam-
eter} intraocular foreign bodies:

h

b.
C.
il,

Perlermm pars plana vitrectomg snd excise vitreous al-
rachments 1o 10FE,
Introduce intrapcular forceps and grasp WOFB Airmiy.
Withdrawe instrument and IOFE from eye.
May need o enlarge sclerolomy o aocomimacdate pas-
sage af IFR out of eve,
i, For large IOFB, & “T"-shaped scleroiomy may be
helpful {Fle. 631917 incision at pars planal.
il. Consider removal through original entrance site
for wery larpe [OFB.
[ Culture [OFB.
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Figure 6320
Fligure 63, 20F

Figure 61.200

Figuire §3.200

m, The scleral tunnel is widened as needed, or the limbal
incision is opened fully with a sharp blade to accom-
mgdate the 10L and visoelastic is injected into the
anterior chamber.

o, The PCIOL is introduced inte the eye: the haptics are

Figure 63.20€ seated in the ciliary sulcus, and the lens is centered i

the suleus by pulling wp on the externalized sutures
{ Fiz. 63.20H].

e can avold intraocular suture tangles by pulling gently
on the externalized sutures under the flaps so that the su-
tures are under mild tension. As the PCIOL is guided into the
ciliary sulcus with one hand, 1he surgean can use the other
hand to pull up Torrher on the free sumre ends assaciated
with the haptic that is entering the eye.

sulcus lacation. The same steps are followed in the 3
o'clack scleral bed 1o create the second externalized
Lo of 10-0 Prolene.

m. The loop is twisted and passed throsgh the eyelet
attached to the haptic, The Prodense suture 15 loaped
around the haptic withour a knot :Flg.m:-.
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Figuire 5320

. The extemalized sutures are tied and trimmed
slightly long so that they lie (lak against the sclera,
The knots are buried under the soleral faps, which are
sewn shut with 10-0nylon suture (Fig. 63.2010),

q- The scleral tunnel is closed with 10-0 nylon suiure;
the sclerotomies are closed with 7-0 Vicryl, and the
conjunctival incisions are closed with G-0 plain gut.

Macular Pucker

1. Perform three-port vitrectomy,
2. Place high magnifcation macula contact bens (34 de-
HIEES] 0N COrnda,
3, Creare cleavage plane between ERM and reting,
a. First, try o use blunt pick to create cleavage plane be-
pwieen reting and ERM.
b, The ERM edpe at which dissection should be initiated
may be present at the edge of retinal fokds (Fig, 63.21),
c. If one cannot devalop an edge with blunt pick, ane
may use diamond-dusted cannula (Tana} or bent MVE
blade to create cleavage plane,

i, MYE: Indent MVR blade against i speculum or
other hard surface to create fine bend in rip. Be
sure to scrape MYR blade gently on episclera to
verily that bent tip is not fragile, IFit s, it will
break ofl in episclera. Once edge is created, peel
ERM using intraccular larceps,

il. Tana cannula: Brush cannula against retinal sur-
face gently ina sweeping motion. Start in area at
ERM edge.

d. If rerina is detached, cleavage plane can also be ex-
tended using viscodissection.
4. Close eye as above,

Figure 6327

Moculor Hile

1. Perform three-port vitrectomy with excision of PHF off of
aptec disc and macula,

2. Perforr ILM dissection. Important for clesure of macuala
haoles in setting of reoperation. Twoe effective technigues
are deseribed bedow,

a, Gently scrape reninal surface around macular hade with
diamond-dusted cannula (Tana ), Begin - 1.5 disc dume-
ters away from margin of hole and scrape centripetally,
When ILM is ebevated, grasp edge with intraocular for-
ceps and peel ina crcumferential (Le., capsulorrhexis)
Tashion away from edee of macular hole.

b, Incise ILM - 1.5 dise diameters away from macular
el weith MVE Blade (Fig. 63.22A], Some surgeans
use a Rice pick to elevate ILM at bs cur edge [Fig
63.228). Some surgeans skip this step and proceed
directly to grasp the edge of ILM with Ane-tipped
intraccular orceps amnd peel the ILM in a capswlor-
rhexis-like manewwer (Fig. 63.22C).

1. Perfarm air-fludd exchange as deseribed above, Some
surgeons use humidified air o redece likelihood of de-
veloping postoperative wisual field defects.

a. Under visualization with a biconcave corneal contace
lens [or 166G I wide angle lens L aspirate fluid over op-
o dise using a Muted needls,

b. Aspirate fluid from center of macular hole using
fluted necdle (infusion pressure uswally set o 25-35
mim Hgl, Edges of hole should come into appaosition if
traciesm has been relieved adeguately,

. Wait 5-10 minutes, reenter eye, and repeat fadd aspi-
ration.

Submacular Surgery for Choroidal Neovasculor
Mermbrone Excision

1. Perform three-port vitrectomy.

2. Excise PHE

3, Create lpcalized retinal detachment over choroidal new
vessel (CHNY) by introducing bant 33 gauge cannula into
subretinal space inferotemporal to edge of CNV.
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a. Observe retina carefully oy presence of retina—-CHY
adbesiong, These will be evadent as areas inwhich
the retina does not achieve a convex configuration as
cubredinal fluid is injected.

b. Stop infusion if retina-CHY adhesions are Geteced

. Use cannula to gently separate adhesions ymning
reting to subjecent TNV, Can also use subretimal pick,

d, If substantial subserinal uid i present initially, this
glap can be omitted,

4, Elevate IOI suffickent to close centrak retinal artery.
5, Lse cannula or subretinal pick to gently displace CHY

until =180 degrees of CHY perimeter near retinadormy s

freely mobile in subretinal space.

(e can project preoperative fluorescein angiegeum in op-
craking room to be certain of location of CNV perimeter,

G, Introdeee subretimal ferceps into subretinal space and
gently grasp free edge aof TN

7. Withdraw CHV from subretinal space in a singlhe, slow,
steady movement. Occasional side-toe-gide pulling will
free up undissected CHY edges.

8. Either excise CNV from eye with intraocular forceps o
remove CHY with vitreotemy probe,

Large CMVs can create retinal dialyses when removed from
the eye, particulasly if the sclesmtomy has not enlarged and
the peripheral vitrepws has not been excised sufficiently.

9. Examine peripheral retina and identify any breaks,
0. Perform fluid-air exchange,

11 If peripheral retinal breaks are present, treat them and
perform air-gas exchange.

12. Close sclerotomies,

13, Close incesions amndd dregs eye as above,

Endophotocopgulotion

1. Perform three-part witrectomy as abows,

2. After membrane peeling, retinal reattachment, etc. in-

troduce endophatocoagulation prabe inie superior scle-

Pty

Instrisct circulating nusse o provids profective gogoles

[apprepriabe to Lsaer wavelength being used) to all oper-

attng room personnet not shielded by filter on operating

micrascope.

4. Instruct circulating aurse o furn laser on “Treat™ with
settings at contiouous duration, and pewer setming of
150=300 millivatts power (depending on degree of pig-
mentation of parent ).

a. Seme surgeons prefer to set freatment doration to 0,
seconds, If cantinuows duration is wsed, the foot pedal
st be released as soen as moderate RPE-retinal
wihitening is observed.

b Some surgeons prefer o use the repeat mads wivens
as somie prefer W depress ool pedal to activage laser
delery for each lser burn applicarion.

5, Alrning beam intensity is set to convenience of surgeon.

e



Hidden page



64

Retinal Detachment Repair
Scleral Buckling and Pneumatic Retinopexy

B Scleral Buckling
Principles

Several rechnigques are wsed inthe repair of rhepmatezenous
retinal detachments. These vary depending on the rature of
the detachment and preference of the surgean. The princi-
ples of the variows technigees of fetiral reattachment soi-
gery, however, are e same, These include;

B [acalization of all retinal breaks.

® Creation of charioretinal adhesion at the margins of the
breaks,

= Refief ol vitreoretinal traction cither permanenthy [e.g.
stleral explant or implant or direct reliel via vitrectomy ) or
ternparanly (e, episcleral balloon, intraccular gas bubble),

= The following protocol outlines one general method of
primary retinal reattachment sirgery. Particular opera-
tbons and the modalities employed therein should e
tailored to the requirements of the specific case and the
surgeon'’s preference.

Preoperative Procedure

See Chapter 3.
1. Schedule surgery expeditiowsly.

a. If the macula is attached and threatened by progression
of the detachment or if the macula has been detached
for less than several days, then, in general, surgery
chauld be perfermed within 24-72 houwrs il possible,

i. Generally, in nomatrectomized eyes, inferior ex-
tramacular detachments spread inte the macula
sy,

i, Chronee defachiments prabaldy can be repamad an
a nonemergent basis. Siens af a chiranic detach-
ment include: demarcation line { hypar- or hypio-
pigmented ) separating attached from detached
rering; retingl cysts; subretinal fibrosis,

b. [T the macula has been detached for a lengthy period,
surgery may be scheduled electively.

C. Impose activity limitations as the nature of the de-
tachment warrants. Strict bed rest with bilateral eye
patching can promaote substantial resolution of sub-
retinal luid in a minorily of patients.

2. Complete retinal evalieation: kenialy ancd diagram all
retinal breaks,

3. Clip lashes 24 hours preaperatively, if possible.

4. Dilate pupil [e.g., cyclopentolate 1% plus phemdephrine

2.5% every 15 minutes starting 1 hour before surgery

Instrumentation

8 Lid speculum { preferably self-retaining, e.g., Maumenee-
Park)

8 Tenthad rissuee forceps (e, 0.3 or 0.5 mm ferceps,

Bishop-Harmaon)

Wiestoott scissors

Slewens scissors

Caurery

Cottan-tpped applicators

Sutures {2-0 cotton, 4-0 white silk or Mersilene on

spatula needle, -0 double-armed Black silk on a spatuela

needle, G-0 plain gut)

Muscle hooks [incleding enestrated hook)

Meedle holder

Lility tving foroeps (e, Alabama)

Sehepens relracton

Indirect ophthalmoscope

Betimal break localizer [maodified thimble-type scleral

depressor [Gass depressar]]

straight scleral depresser

Marking pen

Cryosurgical unit with regina cryoprobe

Silicone buckling clements

Hermistat {small)

Beaver #69 and #66 blades

" EEE R E
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m Pesclbe for drainags of subretinal fld [og. snall-gauge
taper-point surgical needie, 2.5 mm diathesmy pin)

B SChiore tondme e

B Tithercilin sycinge with Ly inch 30 gauge needls

B0l syringe with 30 gauge nesdle, Millipore Glier

Operative Procedure

I, Local anesthesia with sedation &5 prefersed unless the
patient is unlikely to ke able to lie far during surgery
(a2, kyphoscoliesis, congestive heart failure) or cannog
communicate with the surgeon Patients with severs
mycpia might undergo general anesthesia wa avoid the
risk of globe perforation associated with retrobulbar
injection. One approach in the latter setting is to have
the parient sedared, prepped and draped lirst, Then, al-
ter topical proparacaime and|or lidecaime gel is applied,
make a conjunctnal incision, separate the Tenon fasoia
from the globe, and provide retrobulbar anesthesia us-
ing o Blunt-gpged cannuta, Usually, surgery 15 done as
an auipatien procedurs,

2, Prep and drape, Adhesive-backed plastic drapes help o
keap the evelashes (if present ) our of the surgical field,

3. Mace lid speculum.

4. Perform a 360 degree conjuncoival pentomy at the lim-
bus. Twee radial relaxing incisions can be made (West-
coit scissors, tissue forceps |,

5. Seoure hemostasis with cautery

Figure &4.1 !

6. [solate and sling rectus muoscles {Fig 641 ),

7. Buttonhole the Tenon capsule and intermuscular sep-
tum betwieen muscles [Wiestoot or Sievens scissors;
may use Cn-ipped agphearar to Bluntly dissect be-
tween and expose muscles).

B, Isolate muscle with muscle heok (see Chapter 37

8. Sling each rectus muscle with a 2-0 silk suture Jwithaut
a swaged-on needla),

10 The suture is placed through a fenestrated muscle hook,
winich is then passed under the muscle. The suture s
pulled from the hook with forceps. slinging the muscle.

11, Alternativeby (but less desirable dee to risks associated
wilh necdle passage near the globe), one may wee 4-0
silk with swagecl-on nescle (pass hub ool needle under
muscle].

Sling superior rectus muscle last, using the other trac-
tion sutwres o achieve adeguate exposure, The muscle hook
should be passed in a rempoeral o nasal direction © avoid
slinging the superior ablicue temdoon.

12, Tie ke ar distal end of each suture,

131, Inspect sclega for abnormalities ten, thinming b

14 May rotate glabe with waction sutures and rereact con-
junctiva with Schepens retractor,

1%, Use cotton-tipped applicater to move tissue and inspect
Lrlera an all Foiar cpuadrant s, respecrive|y,

16 Examvine retina completely with scleral depression
{indirect ophthalmaescape, cotton-tipped applicater or
straight depressor for scleral depression},

17, Localize ard mark location of all retina holes and tears.

18, Indent sclera with redingl break localizer and mark de-
pressed spol with marking pen. cautery, or digthermy

15, For small holes and rears, mark dicectly over site.

20, For lrger tears, mark posteriorn, antenor, and lateral
margig of break,

21. Apply cryatherapy to alk retinal holes. tears, and areas
of lattice deganeration (e Chapier G570 (Fig, 64.Z illus-
trates marking of 2 large retinal break.)

22, Test cryvoprobe (desired temperature should be -60 10
=B

A3, Position eye with traction sufures,

24, Examine fundus weith indirect ophilalmoscopy,
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ii.. Retinal break bocated just posteror to and unsup- Preplace mattress sutures to be used in securing buckle
ported by an encircling element. [Fig. @45 illus- (4-0white silk or Mersilene or 5-0 mylon) [Fig. 64.7].
trates combination encircling and radial element. |

v History of sickle cell disease or sickle trait.

. Presence of advanced glaucomatous optic

42, Position globe with traction sutures.
43, Suture passes should be placed parallel to the buckling
element (i.e., parallel to equator for encircling and cir-
d. Fa :ag'}prgr"n lacement of encircling element: cumferentlal segmental elements. perpendicular for
+ FAEtors LVonng p & - radial elements),

b :ﬁ:lgﬂj?gi;ﬁ:,ew;kﬁ:ﬁr&m the equater kn 4d. Suture passes should be -4 mm long through partial
4 thickness sclera.

il Presence of peripheral vitreoretinal pathology . . ) L . .
(e.g. lartice degeneration] in other quadrants 45, :I':l;lll;h“rrnr:::[ﬂl: rip :I;;[ i placed through sclera to
that shiould be suppareed by the scleral buckle, 46, Thin sn[:lt:!ra' SR Shoe,

iferative vitreoretinapathy (e.g.
- Presence of prolifera apathy (e.g. a. Short suture passes at the comers of the mantress su-

i ﬂ;gﬁ;‘;;‘:j{:?z;‘ — tures cam be taken if the sclera is thin or if there is an-

v All breaks not definitively localized. |, b Teason to Mol Jong intvascleral sutite passes.

: : . . For encircling elements, creation of partial thickness

- Aphakic/psendophakic detachments. stleral tunnels can be safer than passing swtures (Fig.

BB,
i, Make rwn vertical incisions with 46D Beaver
blade, Incision width depends on buckle width
{eg, 2.5 mm wide for #240 band’.

I Antenor margin of incision should support
posterior margin of vitreous base (ie., be lo-
cated ~2.5 mm posterior to ora serratal,

Il Incisions should Be separated by 3-4 mm,
i, Make tunnel using #66 Baaver Il

47, For radial buckles, separate suture passes by 2-3 mm
more tham width of exoplant, depending on the buckle
height desired.

Figure 64.6 48, For circumferential buckles, the anterior suture pass
should e st the ora seratta, The distance begweesn [he
anterior and pasteriar sutune passes should be 2,5-30
mim more than the width of the buckling.

a. The ora seratta is usually located externally by the
lime of rectus muscle insertions (spiral of Tillaus L
bt im high mopes, it is located forther posteriory
and shoukd be directly localized wsing indirect oph-
thalmuscopy and a marking pen or diathermy.

48, Place buckle (see Fig. 64.7),

50, Positon encircling elersant under recous muscles,

51. Hold element with utility tying forceps (e.g. Alabama).

52. Have assistant retract globe using stay sutures to expose
a quadrant,

53, Guide elerment thraough the sutuees and under the rec-
tus muscles using the toothed [0.2-0.% mm] and a tying
Farceps o 0 emostat,

. Tempaorarily te the backle into position using the pre-
placed mattress sutures.

55. First throw is the standard three-loop throw (Fig. 64.90

A6, Second throw: make one-loap and then grab other end
ol suture near knot to incarcerate loop (Fig, 64,900,

A7, To unie knat, pall the short free end, (This wall rermomee
the second throw and leave only the first oriple throwe, )

58, Alternatively, to make knot permanent at its current
temsioa, cut the oo and remove the short end of the
suture. (This beaves two secured throws, An additional
throw will produce a standard 3-1-1 knot.)

58, Verify proper positioning of buckle over retinal breaks
b indirect ophthalmoscopy.

¥

IE, Determing element size by mexsuring dimensions of
breaks wsing localization marks. (Fig. 64.6 illustrates
support af retinal break by scleral buckle.) Element
should completely encompass break,

39, For radial buckles, the buckle should be centered on Uhe
meridian of the retinal break and extend ~2 mm poste-
rigr Lo the posterior margin of the retinal break,

40. For encircling buckles, all retinal breaks shoubd be sup-
parted on the buckle, and the mast pasterier retinal
break should be supported by at least the posterior
slope of the scheral buckle,

41, Spak elemeants in bacitracin solution before use (if
ralerated).

Bishop-Harmon 54
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G, IF drainage of subsetipal flwid is anticipated, untie su G4, Drrainage site selection. Dseally just antérior e the

pures 1 loosen backle and expose drnage sige, unless
drainage site will not be suppored by the buckle.
Drain subrecinal fuid if indicated.

. Drainage may not be neceszary when detachment is low,
ardd retina can Bé brought close o underlying retinal pag-

ment epdthelium through tightening of buckle surures.

Drainage may be indicated in the following settings:

a. Intraocular pressune must be lesered (a8 a result of
elevating the scleral buckbe, inpecting a @as bubbide,
or duwe o preexisting conditipns swech as glaucoma,
sickle cell trait, or sickle cell disease].

b. High retinal detachment or giant retinal tear (e,

lack of appasition of detached retina and subjacent

RPE].

Retinal breaks al or postenion by The egualor (&8,

macular hole present ),

d. Mulriple rerinal breaks in three or more quadrants
unless all are bocated near the ora serrata or unless
there is ligtle subretinal Muid.

e, Significant vitreoretinal traction (e.g., prolifemnive
vitreoretingpathy | is present.

f. Longstanding retinal detachment {ie. viscous sub-
retinal Nuid],

g, Mo identifiable retimal breaks.

h, Reoperations.

£

aguarar,

a. Choose area under bullows detachment or epiretinal
membrane formatien to aweid rennal perforatien)in-
carcesation.

B Place site wneler buckle if possibile. especialby [or #n
circling buckles.

. Aweid areas overlying retinal breaks o avoid vitreous
imcarceration in drainage site, unless ome wishes o
drain ligadd vitreaus o create additianal softening of
the globe (o2, insufficient subrecinal fAuid presens L

d. Awoid wortex weins [ Therefore, it is preferable
drain near horizontal rectus muscles where exposure
is also better.)

. For enciccling elements, a dragnage site 180 degroes

awvalf [roim the retinal Begak is prebesred o permit tighe-
ening of sutures, elevation of the buckle, and ciosure of
the break during drainaze.

. Drainage fram a nasal quadrant reduces the chance

for submacular hemorthage i bleeding occurs during
tlrainage,

7. Incise sclera down o suprachorokdal space {dark blwe

color} with a sharp blade {e.g., #69 Beaver blade ). [Fig.
B4 illwsrrages drainage technigue,)

. Blake incision mdial and -3 mm in lengrh. Keep blade

perpendicular 1o the sclera when creating rhe sclerog-
ormy [ Fig. 64114

Figure 64,11
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69, Examine exposed choroid for any large vessels, which
should be avpided when performing drainage.

70, Preplace double-armed 6-0 black silk herizontal mat-
trees suture, with suture passes tangentlal to tha ante-
ricr and posterior margins of the sclerotomy,

1. Cauterize exposed chorid using electrocautery with a
tapered point.

T2, Envugh current should be used toincduce slight contrac-
tion of sclera and chorosd when cautery is activated.

73, The cautery can be pretested on an exposad eplscleral
vessel,

Perform drainage. (Fig. 64118 illustrates entry of needle
into subretinal space with sclera grasped by forceps.)

a. Use small-gauge taper-point surgical needle,

30 gauge needle, or tipal 25 mm diathermy gin,

b Belease fraction on aye,

€. S0me surgeons secure sclera at edge of drainage site
with farce s,

d. Carefully intraduce needle -1 mm through chorpid
into subretinal space just until a bead of subretinal
fluid appears.

i, Enter subretinal space tangentialby to avaid reti-
nal dlarmags,

i1, At this podnt instruct assistant to release all trac-
[Rcl 0T BYE.

2. Use gentle pressure with a cottan-tipped applicator
to help express subretinal fluid.

f. Plaoe cotton-tipped applicators in episclenal space
as drainage procecds o maintain mone: pomal in-
traccular pressure, May also tighten buckle sutures
L rmainAtain itrascular pressurg,

2. If drainage site is nat to be covered by buckle, closs
sive with preplaced 6-0 silk swture. {If covered, it
may be left unsutured.)

Figure Gd.12

4, Secure element. applying enough suture tension e
cause scleral edges to imbricate against the edges of
the buckle, May choose to tie sutures temporanly {Fig.
64.12),

75, Examine rating by indirect ophthalmosomp.

76, Venfy buckle location and elevation over breaks.

T2 Inspect drainage site. Rule out retinal incarceration, sub-
retinal hemorrhage, I retinal incarceration is present,
suppoit sice on buckle,

T8, Ascertain patency of central retinal artery.

79, Observe disc color, presence of arterial pulsations.

RO IF intraocular pressure (10F) is too high, loosen sutures
(e tempararily tied ) and resecure buckle. 1T Sutures per-
manantly tied, see step 87 below.

81, Secure buckling elements permanently.

82 Make temporary sutures permanent.

83, Jwin ends of encircling element together either with
tantalum clip (e.g. #240 band], Watzke slesve (eg. #42
lamd ), or sulure,

84, Trim buckling elements with scissors as necessany.

A5, Irrigate operative field with bacitracin solution.

86, Check intraocular pressure (with Schiotz tonometer and
again ascertain patency of central retinal artery by di-
rect ahservation with ophthalmoscope )

#7110 15 too high:

a. Perform one or maore anterior chamber paracentiases
using a rberculin syringe with 5-inch 30 gauge
needle (see Chapter 7) walting -5 minutes berweasn
attempas, and/or

b. Ferform vitreous tap using long 27 gauge needle po-
sitioned directly over optic nerve head using indinect
aphithalimascapic guidance andfor

€, Perform limited vitrectomy and for

d. Adrninister oemaotic agent [eg., mannitol, 1-2 2/kg;
may be contraindicated, e.g., in congestive heart fail-
ure) and/or

¢. Loosen encircling band,

[ Again verify patency of central retinal artery,

Figure 64,13

88, If globe 15 hypotonous, inject alr or balanced salt salu-
ten (30 gauge needle on 5 ml syringe, Millipore filter)
(Flz. 6413

89, Technique of air infection:

4, Draw air inte syringe through Millipore filter for
sterilization,
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by, Iosert needle 3 mm (aphakic, pseudophakicsor 4
mim pearerior o limbas (phakic). 1deally, the needla
should penetrate only -1 mm inte vitrepus Cavicy,
and entry inmo the globe is ar a superior location. IF
necdle penetrates deeply into center of vitreous cav-
ity ar if entry is at an inferior location, then there is
mereased chance lor creating many srall bubibles
(“fish egps™ ], which sometimes can enter the sub-
retinal space if the retina is detached and the retinal
break is Large
Fapidly injacr air, keepdng needbe mp wathin ar bab-
ble to creare ane bubble, rather than many small
afherent bubbles.
d. Inject balanced salt solution o air until satisfactory
ineraccular pressere resgared,
£, Mote: Pars plana airinjection is also wiedul lor Flattening
horseslwse tears which “mhmauth” ever the buckle.
90, Clase peritomy.
A, Secure the Tenon capsule directly to epischera with
alxsog atke sutwre (eg, G=0 plain gut) oo cover silk-
COfE sponge elements 1o prevent postoperative ex-
trusion. May also choose to suture the Tenon capsule
to the episclera at each side of muscle insertion in
area of solid silicone buckiing elemant,
b Bermove rectus sling surures as one proceeds with
Tenon closure.
€. Close conjunctiva with absorbable suture (e.g. -0
plain gutl
a1, Inject subconpuenciivl celazalin (100 gl and Decadron
[4-H mg) ar ramcinelone acetate (40 mghunless there
is @ contraindication (e.g., penicillin allergy far cefaro-
lin, histary ol glawcoma lor frigmdeinadone
9, Remove hid spaculem, apply tgacal atrope TE drops
and antibiotie ointreent, and patch and place Fox shield.

£

Postoperative Procedure

L Beep patch angd shielel placed) until patieot is examined
an jerioperative day /1, This 15 wsaally an outpateent
procedure,

2. Postoperative activity: Bed rest with bathroom privileges
ansd head pasitioning a5 necessary.

a, If gas bubble 15 b eye, position el 2o that ubble is
apposed against retinal breaks

b. If ome wishes io promote setiling of retina on the
Beckle and gas has nat hesn used, bed rest in supine
positiem is appropriate.

3. Topecal antibiotics (e.g., moxifloxacin drops 4 times per
day: aveicl ointments o avgdd obscuring fundus view },

4, Segpddamine 25T or atrogane 13 draps twice dadly for
cycloplegia.

5. Prednisatone acetate 15 drops 4 times datly.

Llse clrops more fregeently or administer oral stermicds {un-
less contraindicared} iF iflammation is sewers,

G, Percocet [5 mg oxyeodone/325 mg acetominaghen or 7.5
| 300 g acetaminoaphen |, one tablet by mouth every
& hours for eye pain (unless contraimndicated |

7. Examine an posioperativg day wi:

4, Rule our presence of hy popyon with sli Lamp exam.

b. Measure G [applanation or phewmatonometry ).

. Mote: Schictz tension is falsely low secondany o de-
creased scleral rigidity.

o, Treal clevated [OP with topical medications {(eg., g-
acrenergic aneEnnesis such as fimalol G5 pwdce per
day: carbonic ankipdrase inhibiters such as Trasop 1%
1 times per day} or oral agents (e.g., Diamox 250 mg
ewvery B bours or Keptazane S0 mg every 3 howrs),

B, Funduscopy.

4. Observe proper buckle locatbon in relation o retimal
breaks.

b, Break should lie flat on buckle,

€, Respdugal subretinal (hwid shauldd slowdy resorb, Werify
contimued abserpricn of sibretinal fhid during lol-
lass-up wisits.

d. Look for choroidal detachments (¢.g. posterior 10
soleral buckle]: can be a cause of persistent subretinal
Auid despite closed rerdnal breaks,

Followeup Schedwle (in urcomplicoted cases)

1. Posioperiiive |:|.I|],l 1 and claaly il hospitalized,

2. Appraximately 1 week after discharge,

1. Three weeks, 6 weeks, and 3 months postoperatively, and
then as case warrants.

Complications

I. Central retinal artery occlusion
2 Increased 108

1. Anterior chamber shallowing and angle closure glau-
Cami
[ncomplete aryatherapy of or relief of vitreoretinal rac-
ticn on retinal breaks with consequent persistence of
subretinal fuid

5. Chorioretinal fvitresus inflammation

G Serous chorgidal detachnment

7. Hemdarrhagic charsidal detachment

8. Exudavve retinal detachment

&, Retinal and/or vitreous incarceration in drainage sites
10, Wirreous hemdarrhage
11
12
13
14

4

. Anterior sagment lschemia
Infectiom and for extrusion of buckling element
. Endophthalmitis
. Cystold macular ederma
15, Proliferative vitresreginopathy
15, Cataract secondary to lens trauma dunng pars plana in-
jectioms, dor to gas bubble apposition against posterior
capsube, or due o metabalic alterations following place-
meng of an encircling element
1% Extraccular muscle imbalanca
18. Change in refractive error secomdary to distormion of
olobe by buckle
19 Globe perforation due to retrobulbar or sulbcenjunctival
[lees likely] anesthesia
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13. I§ central retinal artery remains clossed for = 5 minuges

4

15.
16,

17,

18

1.

Al

ar iF imtrasclar pressure 15 > 40 mm Hg, ;‘lEll'l:u:l'l.'l repeat

anterdor chambes paracentests or perfarm aspiration of

vilrenus using either long 27 gauge neadbe directed over
aptic werve head under indirect ophthalmoscopic guid-

ance or 23 gavge vitrectomy probe, For vitreous aspira-

tiom:

4, Resterilize acullar surface with povidone-indine.

b Introduece 27 gauge needle or vitrectomy probe 3 mm
[aphakia/pseudophakia) of 4 mm { phakic cye) poste-
rior to the limbuos, Findirect ophthalmoscopy will Tse
waed o wisualize the needle/probe tip, itis helpful o
place the nesdleprobe in the quadrant en the side of
the surgean's nerdominant hand,

<. For X7 gauge needle, carefully gsuide needle tip just

over aptic nerve head and have assistant pull gentiy

an syringe plunger to aspirate liguid vitreows, Sev-

eral attempts may he necessary before identifying a

pocket of liquid vitrsous.

For 23 gauge vitrectomy probe, have assistant gently

pudl e plunger attached B syrings that i coupled

o the probe wia plastc tuling, Cwtling rare shoeld

b om rmaximum {use audible cues to assess cutting

rate]., and probe can be in mid-vitreous [phakic eye)

oF in anterior vitreaws (aphakia/psewdophakia)l cav-
ity.

Inject subconjunctival celagolin [wnles contraing

cated ] i quiaglrant avay From sclerofommy | o ol dif-

fuston of antibotic inmo vitresus cavity .

Inseill 1-2 drops of atrapine 1% into oye.

Place light patch on eye,

Instrict patisnt e poditicn head so that buabble i bo-

cated ina quadrant away from retinal breaks for the

first & hours after procedurne. After this Bime the bubbie
will have enlarged to ~50% of its Anal size. and patient
should position head so that bubble rests directly
apainst retinal breaks.

If macula is attached. and there is bullous superior regi-

nal derachmesnt or temporal retinal detachment, steam-

reller maneuver should be employed

a. Parient first positions head face-down.

b, [FPhreaks are kecated between 10and 2 o'clock [Clocks
wise], patient then slowly [ several degrees elevation
every 5-10 minutes) sits upright, to force subretinal
Auid oue of retinal breaks while maintaining netina
reattachoment,

¢, IThieaks are located in temporal qusd rast, patient

slonadly rotates head away from the detachment while

maintaining face-down posture,

Head rodation maneaver can be repeated to force

Mubd From subretinal space info vitreeus cavily while

maintaining macular attachment.

. This manewser can be performed in the surgeon's
adfice U cay alter the procedure, which permits di-
rect visualization of the pracess.

Unless contraindicated. administer 500 mg Diamox Se-

auel at bedtime t prophylas against 1OF rise

]

il

'F}I[-Eﬂnl ErF=-650 me by mouth every 6 hours (unless

contraindicared ) is administered for pain,

21

FrR

Patient is instewsted b call che surgeon for pain unre-
Liewed Ly Twlennl, as this symptom may be due 1o skahi-
rhreatening., elevated [P or endophthalmitis,

Glant retinal tears. Glant tears ane psually managed

wilth vitrectomy, installatien of perfluorccarbon, pho-

tocaagulation of the reattached retina remaval of
perflugrecarbon, and intravitreal gas tampanade, Cases
with giant rears located 8-4 o'clock (clockwise], with
nia folding of the pestenior margin of the retinal tear,
amd no evidence of epiretinal membrane formation

ar retinal stifTness can be mamaged waath preumatic

refimgpexy, Eves with giant retinal tears often have a

substantial amount of lguid vitrecus present, which

permits installaceom of a large volume of intravitreal gac.

a. Administer retrabulbar anesthesia.

b. Place lid speculum.

¢, Instll povidone indine o sterilize ocular surface,

d, Perform antesiar chamber paracentesis using tuber-
culin syringe attached to 30 pawge necdle. Usualby,

a substangial valume of fluid (-0.75 ml) can be re-
mcreel belore e antenior chamber collapses,

e Inject -0.75 ml 2000 5F; into the mid vitreows cavity
as described above,

f. Hawe the patient assume a face-down position For
sewveral minutes m force subretingl Nuoid into g vig-
reos cavity,

g Depending on siee af giant tear {and cormesponding
size of gas bubhle needad 10 reattach re1ing), repeal
anterigr chamber paracentesis and intravitreal gas
injection, sterilizing the ocular surface again be-
Tween each cyele

h. Inject subcanjunctival cefazalin (unless contrain-
dicated), instill cycloplegic drops, and patch eye as
described abowe,

L. Have paticnl he lace-dmyn over night, IF the tear is
Incared hetween Band 11 o0 1 and 4 o'clock [clock-
wise], the bubble may be positioned directly ower
the Braak -6 lmars after et injection by having the
patient lia on the side opposite that of the giant tear,
If the tear is located beoween 10 and 2 o'clock {clock-
wise) the patient may sit upright -G hours after gas
injecien Lo lamponsde fhe retanal tear,

i Wehe reting is folded doven over sell superioely
(e suparior giant tear], the flap can be unfolded by
having the patient start from a face down position
arsd then perform backward someesaulis

ko I the reting is foldad dowa over iesll temparal by,
the flap can ke unfalded by having the patient rotate
hiead nazally while maintaining face-doman position;
the patient ratates temporally to uniold a nasal tear.

. The day after gas injection, the retina shiould be com-
plarely reattached. Laser phatocoagulation can nivy
bie applied to the retinal tear.

m. If the retina is not reattached, either the gas bubble
15 racr srmall, the patient has nol pasitioned the head
properly, or the retina 15 top s o be managed by
this technigue.
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n, IF the retina s attached, rotate the heed so that 1he
a5 habble i direcred voothe guadrant away from the
tear and apply -5 rows of laser photocsagulation o
the postenor margin of the tear taking care o treat
far 1 clock on either side of the edges of the tear all
the way up to the ora serrata. & 28 O lens may facili-
tate viewing through the gas bubble

If poor visvalization precludes application of laser pho-
LCaagulationn, cryopexy can be adminsiered as described
abowve with care taken w0 treat attached retina along the pos-
teriar margin of the vitreous base for one clock hour an ejs
ther side of the edyes of the grant tear,

Postoperative Procedure

1. See patient on postoperative day #1.

2. Check visual acuity, 10F, slit lamp exam ({0 rule oot hy-
popyon, cataract, and 1o assess gas bubble size],

3. Exarmine (undus. Normally all or miost subretinal fluid
will have resorbed, (Chronic defachments may take
langer for subretinal fAuid resorption. ) In amy case, there
should ke a definite decrease in the amaunt of subretinal
Fluid.

4. [f the amount of subretinal fluid is not less or has in-
creased, suspect that there is an additional (or new ) reti-
nal tear that is noat tamponaded by the gas bubble, Such
tears are often located m the inferior penphery.

5, Depending oo the location of the additional (uew) retinal
tear, the break might be tamponaded by additional gas
injection (and revinopexy | versus scleral buckling versus

vitreckomy sUrEehy.

G Maintain proper head pasition with bubble apposed
against retinal breaks] for 1 (laser photocoagulation ) to
# {ervatherapy) weeks after surgery,

L. Sep patient in follow-up at 1, 3, 6, 12, and 24 weeks after
surgery and annually thereafter in uncomplicated cases,
more often as the need arises.

Complications

Similar to those of scleral buckimg with the following ob-
SErvlions,

1. Retinal and vitreaus incarceration in drainage sires will
nol pecur, a5 this 15 a nondrainage procedure,

2. Anteriar segment ischemia is unlikely to occur, as there
is no manipulation of the rectus muscles or encircling of
the globe.

3. Infection andfor extrusion of buckling element canmnot
BUEL,

4. Extraocular muscle imbalance is highly unlikely o occus,
as there is no manipulation of the rectus muscles, i can
pocur, however, as a result of anesthetic-induced damage
to the muscle.

5. Change in refractive crror will not ocour secondary to
distortion af globe by buckle. [t could arise as a result of
Changes in the crystallinge fens.
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Retinal Cryotherapy

Indications

I, Prophylaxis of selected retinal tears and areas of abnor-
mal vitrearetinal adhesion {e.g., lattice degeneration,
2. Rare cases of progrsssive ridinoschisis,
3. Treatment af sedeetad rerinal eemars and wasoular mai-
formations [eg. Coats disease),
4. Peripheral panrerinal cryotherapy ta induce regression of
negvasoularization in:
2. Selected cases of neovascilar glaueoma,
b, Proliferative refinogathies refractony to panretinal
photeosagulation (PRP] or in eyes in which PRP is not
possible {e.g., media opacities ),

PFreoperative Procedure

I. Complete retinal evahzation: Mentify and draw all regipal
breaks or other areas of pathalogy [(e.g- lattice degenera-
i, retinal [elivgiectasial,

2, Dilate pupil (e.g oyclopentolate 1% + phenylephrine
25%)1

Instrumentation

¥ Indirect oghthalimosonpe

# Scleral depressor

8 Cryosurgical unit with retinal cryoaprabe

® Tubercwlin syringe and S8-inch 30 gauge needle
B 2T liclocane wathaul @punephrng

® Lid speculum [ preferably wire fype]

Operative Procedure

1. Trearment of reningl breaks
4. Localize and draw all retinal breaks (indirect ephithal
mdEcape, seleral depresior ).

346

b. Open gas valve and test cryaprobe (desired tempera-
ture should be -G0 to -80°C: usnally requires nitrogen
s Lank pressure = 600 psl L

. Apply anesthesia,

i. Subconjunctival lidocaine 2% without epinephrine
ta quadrants that will be treated,

it. Retrobulbar anesthesia (4 lid block} may be usecl
in palients receiving @xiensive rearment {eg.,
panrerimal cryopexy | but wsually is not necessary if
extensive subcanjunctival anesthesia 1s used

Edge of
retinal broak

Figure 3.1

d. Apply cryoprabe directly cver conjunctiva at edge of
retinal break Fig. 65.1].

Emsure that prate lip is perpendicular to globe, & comimaon
imisfake 5 00 indent D selera woith the shal, not the tip of
the cryoprabe. This errer can lead to treatment of areas pos-
terior (o the retinal break,
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&, Lse inclirect ophthalmoscope to visualize fundus, in-

dent sclera with cryoprobe tip, and indent retina up to

edge of retinal break.

While indenting sclera with probe tip, activate cryo-

unit [usually foot pedal mechanism .

£ Terminate cryoapplication as spon as RIPFE-retina
whitening is obsereed through the ophthalmoscope.
[T o reaction is observed in several seconds after the
cryounil achieves its lowest temperature, terminate
the application and verify position of probe tip, Also
check 1o be sure that the operative field is dry, that
thee slsewe connecting the gas tank to the cryoprobe is
intact, and har e gas pressere s adeguate,

h, Afrer the whitening dissipates, move probe 1o con-
tiguous area arownd break.

—

Figuire 65.2

i. Apply additional applications to surround the break
with trearment | Flg 65.2],
i. Cryo spots should overlap slightly to completely

Figure 65.3

2, Penpheral panretinal cryotlerapy
a,

Lacation of crysapplications (Fig. 65.3):
i. Apply directly through conjunctiva.
ii. Place treatment between ora serrata and eguator,
iii. Apply ~3-4 applications per clock loar (1.6, 9-16
applicatiens per quadrant

i, May apply Tor entire 360 degrees.

V. SOMmerimes, one can reat pasteriar o the eguator
with this approach, altheugh treatment extending
a5 far pesterior as the temporal arcades usually
reduires conjinctival peritomy to permit posterior
prabe application

. Apply trearment under direct observation with indi-

rect ophthalmascope as described previously.

. If unabde to view retina, may apply treatment in

“Blinad” fashion,
i, First determine the time reguired for an applica-

tian, using ophthalmoscopy to observe a freeze
in an area in which wisualization is possible, as
described in “Treatment of retinal breaks™ on page
344.

ii. For subsequent applications, apply probe to de-
sired locatboan, activale umil, and terminate freat-

sedl the braak. ment after the predetermined time interval.
iii. Breaks should be surrounded by a 1-2 mm zone of 3. Treatment of Coats Disease: Generally the retinal vas-
[reatment. cular lesions ane treated with laser photocoagulartion, IF
ifi. For breaks anterior wo the equator, we recommend significant subretinal fluid is present, however, laser up-
extending treatment to the ora serrata. take i impaired, and cryoretinapexy is mone likely ta be
effective.
4. Place lid speculum, apply local anesthesia as above,
b. Apply cryoprobe to area of peripheral reginal 1el-
angiectasia.
¢, Activale oryaunit with feor pedal under visualization
wilh indirect ophthalmosoope,
d. Termimate freeze after intraocular ice ball envelops

rEtinal vascular abnormalinies,
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Postoperative Procedure

I Cycboplegia (eg,, seopolaming 0,255 of atropine siiblate
15 pwiice per day .
2. Analgesics for pain contml {e.g., usually acetaminophen

G50 mg g 6 howrs sufficoes, but occasionally Percocet (o2,

aaycodone b mglacetaminophen 35 mal s needed),

1. For harseshoe tedrs, restricr activity until thera is pig-
mentation atc the crposite, suggesting formatkon of choni-
orctinal adhesion {usualhy, -2 weeks L

4, Fllowe-upr at =1, 2, and 3-G weeks after treatment angd
therealier a5 required. [n the case of retinal breaks, scle-
ral depression of the treatment site is not recommended
for 1-2 weeks after treatment.

Complications
I, incomplete treatment of retinal break, Most common

errar is o treat inadequately the antenor margins of the
retimal break,

GO -0 O L i

. Development of new retinal breaks. Mew retinal breaks

eorur in ~ 0% undergoing pneumatic retinopexy. Thus,
divwvelopment of a new break need not indicate a compli-
cafan ol treatment, Howeswer, new breaks can developin
asspciation with cryoretinopesy [usually ar the posterior
margin of previous treatment |, presumably due to vitre-
oretinal traction on iatrogenically thinned retina,
Inflamrsation with Breakdosm of blood-retinal barmier
[ranrravarsaal).

. Cystold macular adema,
. Formation of epiretinal membranes.
. Witreous hemorrhage.

. Scleral perforation during scleral depression,

. Conjunctival laceration during scleral depression.
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Operative Procedure

1. Anesthesia: General or retrobulbar & lid block,
2. Prepamd drape aye,
3, Place lsd specilum,

: f | L
Figure 66.1 HEEE

4, Perform conjuncrival peribomy ar limbas 4 clock hours

temporally and superonasally in area of planned entry

sites (Wiestcott scissors, toathed forceps) {Fig. 66.1 ),

Sicure hemastasis with cautery (optonal |

Plagce infusion inferatempoarally (unless contraindicatad,

ez due to chorokdal detachment) and two sites for

bimanual manipulation superotemporally and supero-

nasally at 10 and 2 o'clock. respectively.

4. Sclerotomies should be 3.0 mm from limbus (meas-
ure with calipers

b. Sclerotomy sites should be paralled to the limbus,

¢ Mark lacation of sires with cautery [oprional],

d. Prepare infusion site.

o

i. Preplace 4-0 white silk {or &0 ¥icryl) mattress
suture through partial-thickness sclera spanning
The sclerodany sate (Fig, 6.2 )

Figure 66.1

ii. Enter eye with MVE blade [ Fig. 6631
I. Hold blade perpendicular ta eye, aiming to-
ward anatomical center of globe.

Il. Enter eye with enter eye with controlied
firm pressure, and penetrale pars plana cam-
pletely.

Il Vispalize knife tip through pupil to verify
penetration,

fii, Place infusion cannula through scleratomy (a
reslsting motion facilitares entry of canmila),

v Wiew canmula directly through pupil or wich
indirect aphthalmoscape toascertain its proper
position and penetration through pars plana.

. Use of the endodlluminator probe can facili-
tate visualization of the cannula tip through
The prpil, Direct the light sowrce toward the
infusion cannula through the pupl.

1. Do mot start infusion if cannula cannat be

visualized.

I wiew is oiscured by cataract, use the but-

terfly needle (o be placed in Stegp 11 balow)

for infusion until enough lens is removed o

albow direct visualization of the cannula or

wse a Gmm infusion cannula.

Mate: if preoperative ultrascund indicates a large chornidal
detachment, then it is best bo infuse via lirmibus ot emnmigh
bens material has been remaved to parmit direct viswalization of
cannula tg in vitresus cavity,

. Secure infusion cannula v seler with the pre-
placed suture.
7. At one premarked site [side of dominant hand L perform
selerotomy with MYR blade.
B, Through the superior sclerotemy of the dominant hand,
incise the lens capsule an o just antevior 10 the equatar
with the MVR blade.



9. Insert ultrasonic phacofragmentation prohe through the
sclerptomy and into the lens through the lens capsule
incision,

10 Rermove lens nucleus with wltrasound probe,

4. Ensure that fragmenter is properly tuned

b Use ultraspund to fragment nucleus.

1. Settings: proportional vacuum {¥acuum ranges
From 0-200 mm Hgl, ultrasound typicaliy power
raiges rom 15-50% aof maximum, depending on
the degree of nuclear sclerosis.

i, Some surgeons alse set the fragmatome on pulse
el usually 4-8 pulses/second.

Co Start st mid-depth ol the puckus near ingision site
ane carelully fragmvent the neclens while procesding
acrgas the lans,

d. Avokd disruption of lens capsule,

&, If vitregus presents at the wiirasound tip, replace the
fragmatame with a vitrector and remave the witreous
before proceeding. Do not sonicate or aspirate vitre-
aus with the ultrasound wmnit.

11 [Fthe crystalline lens is unstably Axated, consider
maneusers to stabilize the lens.

a. Infuse perlluormn into the vitreoos cavity to ficat the
lens into The posterior clambeer, ar

Figure 66.4

la, Throwgh the arher scleroromy site, Insert a 33 gauge
batterfly needle and spear the lens at the equator
(Fig. G664
i. Bend needle <30 degrees before insertion to fa-
cilitale mamipaulation.
ii. Avoid pushing needle Forcibly into a hard nucleus
10 prevenl exacerbation of lens subluxarion,
iti, Mesdle |5 connected ro irrigatiom and inktially
can be used for infusion if the cannula placed
in Step G above cannot be visualized because of
caldrack.

66 Pars Plana Lensectomy 351

iv, May use burterfly needle bath 1o manipulate
nuclear marerial into the fragmatome part and
to irrigare info and inflate the capsular bag (Figs.
66.5 and G6.6 )

12, Remeve ulirasonie probe,

13, [nsert vitrectomy instrument into capsular bag via pre-
wiausly made egquarorial iscisin in lens capsale.

14, Serwitrectomy Insirument parameters for cormex re-
micwal.

a. Cutting rate: focurus 800 probe; =800 cpm; Innoit:
FO00= 1200 cpm: Accurus 2500: 1000= 1500 cpm,

B3, Vacuum: =150 180 mm He.

. Infusbom pressure; 25-35 mm He, depending on
VaCIELm SSITinE.

d. Forexcision of firrmer matenal (eg., fibrous pupillary
membranss |, decrease cutting rate and increase suc-
tian,

e Some probes also permit control of the port size. For
such instruments, open the port size maximally to
apdimize incarceralion of matérial o the probe,
thuis permitting betler cutting,
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Figure &6.9

16, Optional: Remove central portion of anterior capsule

{Fig. 66.9).
Sel ininal vitrectanyy parameters and vary as needed.
Flgure 66,7 a1 L‘ur:ing rare: Accurus B0 probe; -300 ¢pm; lnnokir

and Accurus 2500 probes: -1000 cpm.
b, Vacuum: -150-200 mm Hz.

15, Remove residual cortes with vitmectomy probe (Fig. ¢, Infusion pressure: 25-35 mm He depending on
66,7 WAL,
4, May strip and aspirate corles using only suction . May use battertly needie to feed material ing witrec-
b i cortical material aspirates easily for port,
b, If peceseary, cut and aspiare residoal cores ieing e, When removing pen pherad capsale, turn vitvector
parameters as outlined abave, port downiward o toward puplllarny space to avolbd

iris; otherwise keep vitrector port in view.
17, I pasterian capsule is ruptored and vitreouws is present-
ng:

a. Try to preserve posterior capsule for suppart of a
posterior chamber intraccular kens. Even if central
pasterior capsule is dismupted, often one can place
d subcus-fixated posterior chamber intraocular lens
if the anterior capssle is ntact in this setting, Direct
vitR@COmy port =0 that witreous in the posterior
chamber xnd anterior Ty of the witreous cavity is re-
riepved without dismurbing the residual capsule,

b. In cases with proliferative vitreoretinopathy (YR,
it may be best to remove the lens capsule in its en-
LIPETY as 0 miay sefvie as 4 sCalTeld Tor Tistune scae
tissue proliferation with formation of anterior PYE
and secondary hypobomy. [ swch cazes, one can re-
mawe residual lens capsule using intraocular forceps,
grasping the lens capsule and drawing it centrally.
Docasionally, ane must taver ronolar fibers with the
MVE Blade or with intraocular scissors,

Figure 46.8

c. Peripheral cartex can be visualized for removal using
s¢leral indentation and the ceaxial illumination of
the eperating microscope [ Fig, 66.8).

Alrernacively, flexible iris vetractors can e placed via lin-
hal incisions (2, 4, 8, and 10 o'clack] to dilate the pugil widely
and imprave visualization of peripheral lens cortex

Figure G690
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Postoperative Procedure

I, Keep patch and shield placed until patient is examined
an pastoperative day §1,

Z Togacal antitiotics (e.g., gatifloxacin |£ymar, Allergan,
inc. ]} 4 times per day for 3 weeks,

1. Sterosd deoges (e, predonviddone Jeetare 13 4 (imes per
day) tapered over 3-6 weeks as inflammation warrants.

4. Conftrol intraocular pressure with f-adrenergic antago-
nist {eg., timolal}, e-adrenergic agonist (e.p. brimani-
dine tartrate 2%}, and'or carbonic anhydrase inhikitors
[ep. dorzaolamide 2% topically Lid. or Diamox 250 myg by
miouth every & houwrs) a8 necessary aml a5 tolerated.

5 Scopalamine WE or atroping 15 doops B, for oyclople-
gl

Follow-up Schedule

I Postoperative day #1.
2 Appractimately 1.3, aned & weeks postoperatively and
then a% MECeSLANY,

Complications

=

Retinal tears angl decachment.

2. Hemarrhagic choseddal detachment,

Incomplete removal of lens material wirh subsequent
imflammation cawsed by lens/vitreous sdmvixiyre,
VirreoLis hemorrhage,

Crystord macular edema.

Preretinal membrane.

Retaimed intraocular perfluorocarbon,

Central retinal artery ooclusion {due 1o postoperative
ImCrEase 10 mnlrastalar pressire ),

Ourer renmal schermia secondary o choreidal infanct
[duie b Intragperative INceease in intraocular pressure,
usually the resuly of excessive elevation of infusion
pressure but eccasionally due to redoced ocular per-
fusion pressure].

10, Endaphthalmitis,

1. Comeal decompensation,

12, Monarteritic anterios Schamic oplic eunopariy.

s

e

o
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b Space spots ' -1 burm widih from each other,

. Some surgeons apply test burns in peripheral area of
relatively normal retina to obtain baseline power for
treatment.

d. Adjust laser posier o produce a gray-white (not in-
tense white) burn,

& Session 1

i. Circumscribe area nat ta be reated with 1-2 rows

of spots (Fig. 6711

I. Do mot treat papillomacular bundle.
[ Do ot treat closer than one third disc diameter
Lo aptic nerve head nasally,

1N, Usvally avedd treatment within vascular arcades
remparally (may place a few spols just inside
arcades if they are greater than 2 disc diameters
fram the edge of the foveal avascular zane )

W, Temporally: place 1-2 rows of burns, no closer
than 2 dise diarmeters fram the edge of the
foveal avascular zone {assuming a relatively
normal sized foveal avascular zone of 300-500
pim s present ], Do not treal nasal 1@ this de-
Frarcarinon,

il. Select a section of retina for treatment (i.e., infe-
rior fundus at first session [especially if vitreous
hemorrhage is present|; superior half of fundus at
second treatment session],

I Apply ensugh evenly scattered spots to cover
Lhe tarpel area,

I, Wary power as needed to obtain uniform burn
intensiy,

1. If Rodenstock or rransequator kens is used, may
switch to Goldmann or quadraspheric lens to
reach far peniphery if necessany.

IV, To Facilitate rreatment of peripheral retina, have
parient loak away from the mirrer of a Gold-
mann lens or in the direction of the quadrant
to be treated with a Rodenstock and quadra-
spheric lens

[, Subsequent sessions:

1 Treat previously untreated regions,

i, Bay mreat miore peripherally in previously rreated
quadrants.

Figure 63.2

ik A example of one possible multple-session reat-
ment seguence is illustrated (Fig, 6720
g Treatment tips:

i May directly trear small areas of Nat NVE with
canfleent application of laser burns if they do not
Fegress in response fo scatter (e, indirect ) treat-
ment,

ii. Do not treat NVD directly,

il Do nat treat areas of Abrovascular raction ar el-
evated retina ( to avaid inducing retinal breaks).

iv. Do not treat directly over retinal vessels (to avoid
inducing vascular ooclusion],

v, If patient is uncomfortable (eg., when treating
horizontal meridian near ciliary nerves ), decreass
laser duration and power,

wi. Repeatedly verily laindmarks and aiming beam po-
sition [0 avnicd insdvertently treating e macula,

Postoperative Procedure

1. Usually preseribe aoral analgesic (e, Tylemsl, 650 mg
o] For headxche, Some surgeons treat wich toplcal atro-
pine 1% buid, and prednisolone acetate 1% q.bd. after ex-
temsive treatment (e entire fundus in cases of rubeotic
glaucoma) to prevent development of secondary angle
closure due to laser-induced chorwidal detachment. For
treatments involving fewer spots, it may be reasonable 1o
prescribe oral analgesic only.,

2, Follow-up in -1 week,

Complications

1. Inadvertent foveal burn

2. Virreous hemaorrhage

3. Choroidal effusion with possibility of secondary angle
closure glavcoma

4, Macular edema with possible permanent decrease in
viswal acuity

5. Eparetinal membrane formation

6, Rerinal tear fofmatien



358 X Vitreoretinal

7. Break inthe Bruch membrane with chorosdal hemorrhage,
choroddal andfor choroidovitreal neovascularization
8. Constrction ol wisoal field (usvally with exiensne scat-
ter phatocoagularien)
9, Decreased dark adaptation
10 Deoreased accommindative amplitude

B Laser Photocoagulation for Macular
Edema

indications

Maculor Edema in Diabetic Retinopathy

Treat eyes with retinal thickening immolving or threatening
the center of the macula [ clinically significant macular edema
|CEME| a5 defined by the ETDERSL CFME i delined as;

1. Thickening of the retina at or within 5S040 e of the
canter of the macula, ar

2. Hard exudates at or within 500 wm of the center of the
macula associated with adjacent areas of retinal thicken-
ing, or

3, Areas of retinal fhickening one dise diameter or Larger
any part of wiich is within one dise diameter of the
center of the macula.

4. Macular edema is defined by the presenoe of retinal
thickening an clinical exam, Dyve leakage seen on fluoe-
rescein angiography may or may not indicare retinal
thickening, depending on haw well the BPE and retina
clear the fluid delivered to the retina via incompetent
retinal wessels. Also, areas of nonperfused retina may be
thickened. Optical coherence tomagraphy (OCT] detects
macular edema more sensitively than clinical exam.

O stucly showeed that clinicians cannot reliabhy detect

thackenad retifa witlh contact fens smicedscapy unless

the thickness 15 = 300 um, OCT-3 can detect (thickness of

200-300 pm reliably. Use of 3CT measurements to guide

treatment recommendations for CSME is not standard-

rzedl ar his time,

5. Given a pattent with CSME the ETIXRS defines treatable
lesions as:

a. Discrete points of lyperlleorescence or leakage on the
Muiarecosin angiograin [ microanewndams [MAs),
IRM1AS, caplllaries),

b Diffuse sices of leakage within the retina (e.2., l#aking
capillary bedL

. Thickened avascular areas of retina.

G, Amang unireated patients, moderate visual loss (o
bling of visual angle or a 3-line loss of wisien on the
ETERS vigion chart ) occurred in <24% during 3 years of
Fllarws=up versus =~ 12% weho undersent macular photoco-
agulation,

a. The treatment benefit was mest marked for patients
with thickening invohdng the macular center.

b, Only -3% of patients experienced moderately im-
pl.‘-cmd viswak acaury alter treatment, so the major poal
of treatment s to strbdfize vision, wed i improwve i,

Macwlar Edema in Brench Betinal Vel Goolusion

The Bramch Vein Occlusion Study concluded fear eves with
visual acuity of 20040 or less secondary to macular edema
benefit from photocoagulation to the involved area.

1. Patpents are shigibde lor treatment il
A WU Aty is 20040 o woarse aosld nol spontaneaushy
improving, anc
k. BEVD is ar beast 3 maonths old, and
c. Becreased vision is not due to blood in the fovea and/
or macular capillary nonperfusion, and
i, Fluorescein angiography documents Huorescein leak-
age in 1 macula,
- Among untreated patients, after 3 years of follow-up, 34%
had vizual acuity = 20040 versus S0F of treated patients.

b

Preoperative Procedure

1. Perform stereascopic contact lens fundas exam to evalu-
ate location and extent of retinal thickening from macu-
lar edema.

2. Perform fleorescein angiogram and codor fundus photos
Lo precisely identily areas of local and diffuse leakage as
well a5 areas of macuelar capillary nonperfus o,

3. Ferform baseline OCT exam to document severity of
marular thickening and to serve as comparison for future
measurements alter treatment (optional )

Instrumentation

= Argon green (514-527F oml krypton red (G647 nm ), tun-
able dye [577-630 nm], or diode laser (F90-830 nm}

Some surgeans preler angon green ar dye yellow
far discrete areas of vascular leakage (e f-, hMAs and
IR3A] since these wavelengihs ane alsarbed well by
hempglobin,
Krypton red, dye red, and diode laser may be pre-
ferred Tor macular geid treatments since thess
wavelengths are not absorbed well by retinal blood
vessels or macular xanthophyll pigment, thus spar-
ing (relatively ) the overlying vetina. Although these
whdvilengig may also be advantageous in situalions
wehere hlood partialiy abscures the plannad greatment
area, one should nat treat over blosd in this serting.
as it may scemulate epiretinal membrane formation or
produse undesirably intense retinal burns.

B Firndus conlagt léens:
Goldmann three-miliror lens or macular conpaet lens:
Image is oriented with same spatial relationships as
cyr unddergoing treabment.
Burn size = spol size sed on laser,

® Bodenstock lena: probably should be svoided for macular

treatments duwe to image inversion and redative miniflea-
tion of view.
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Operative Procedure

Treatment of Disbetic Mocwlor Edema

1. Froject recent representative fiuorescein angiogram for
reference during treatment.

Figure 67.3

a. Insome cases [e.g pregnancy, allergy to flucrescein
dye ) a flucrescein angiogram cannat be done In this
siluation, if thers is & circinate lipid rng. the leaking
lesions are almost abaays located in the center of the
lipid ring. and earment can be directed 1o this area
(Fig, 673}

If there 15 no lHpld cing, griid reatmeitt can be considersd,
Bt the patient masst be caunonad that e reatment may
be placed too close 1o the edge of or even within (the Foveal
avascular zone {FAZ)] inadvertently with resultant sympro-
matic scotomata or loss of central visual acuity. This situa-
fion i pethaps more likely to arise if there is pathological
enlargement af the FAT.

2. Anesthesia: Topical (eg., proparacaine) ks preferned,
Retrobulbar anesthesia may be necessary in a patient
who has experienced excessive pain on previows treat-
ment (rare in this setting) or who s unable to maintain
steady fination.

a, I retmbulbar anesthesia is admindstered. the swr-
geon should be prepared to manage infrequent sys-
temic comphications such as respiratory depression
and seizures.

b. Also, after a perfect retrobulbar ingection, soms
torsional eye movement is possible because the su-
periar abiligue muscle will not be paralyzed by the
injection

1. Mace fundus contact lens with mathylcellulose solution,

4. Estabdish clear view of fundus and identify landmarks.

5. Focus aiming beam, tilting the contact lens as necessary
to produce & mound. ot edliptical, spot.

a, Trear focal areas of leakage,

a. Use argon green or dye yellow |laser,

b Trear all discrete podnes of hy perfluorescence ar
leakage that lie within 2500 pm of the center of the
macula as determined with the angicgram. One may

Alsa treat thickened retina that is nonperfused. Treat-
ment of nomleaking lesions (eg., MAS versus intra-
retingl emorrhage) less than 125 pm in diameter is
optional,

. D not trear lesions closer than 5080 e to center of

the maculy during the inital trearment,

Do not treat the edge of the FAZ,

&, 1§ reginal thickening invalves the center of the mac-
ula and viswal aciiry is 20/40 or better, treat leaks
i Closer than 500 pm e the macular center at the
inatial trearment,

.

After -3 months followe-up, iF CSME persists and 6 vision
is 20040 ar berter, consider treatment of leaking lesions ho-
cated I00-500 pm from the center of the macula provided
that the treatment spares the edge of the FAZ and patient
undderstancds and accepts the risk of developing paracentral
scofomata or central visual boas,

F. e may trear intraretinal hemorrbages = 125 oy in
diameter that He 1500 pm ar mgre froon the maculas
center and ourside the papillomacular baendle,

£ [k nad treat flame-shaped hemorrhages,

7. Laser parameters:

A Spol sizes S0- 100 p.

i, Fecommend 50pm spot when treating 300-500
pim fraan center of FAZ,

tl. Recommend 100 po spol wien treating > 500
pm frem center of FAL,

b Duration: 0.05-0.1 seconds. Consider using 0055
wihen treating close fo the edge of FAZ to avoid inad-
vertent treatment of fovenla dee to saccade.

. Power: Start at ~100 m\W and increase as necessary
to praduce mild whitening of the RPE.

8, Patterns of fecal treatment: Direct wersus grid laser

EliacaEgulation,

Figure 67.4

3. Direct rrearment: Laser spab is targeted only mo beak-
ing lesions in thickened retina (Fig. 6741
i. Size: 50-100 pm spot.
i Duration: QU0G-1 second
it Paoweer: encugh to create mild whitening of RPE
wncder meatedd lesion, When treating MAs 2 40
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pm in size, may consider increasing the power
enough to whiten the MAC although it is not
clear that this intensity af treatment 15 reguined
o elicit a clinical respanse

iv. Whien rreating weith the goal of whitening MAs,
consider fest treating the subjacent RPE with
a 100 pm spor to produce mild BPE whitening.
This may reduce the power needed be create
wihitening of the MA.

Fiiguire 57.5

b,

Cnid treatment; Laser spals are applied ina “grid”
PATErn in areas af reinal Tlickening wilhour army
specific atremp to rreaf leaking lesions (Fig. 675
L Sizer SO0-200pm {usually, 100 wmL
il Spacing: 1-2 bum widths apart depending on
the degree of retinal thickening [cose spacing
for marked thickening .
il Dwraticn: 005000 sec (useally 0.1 550,
. Power; enough to create il whitening of KPE
¥, Distrbution: above, Bedow ane femparal o

fovea, Extend treatment to PEP burns, if present.

vi. Treat conservatively in the papillomacular bun-
dle and use 50 wm spals,

vk, Seay ar beast 500 pem Frorm macalar center and
from margin of optic nerve head.

4, Treatment Lips:

i

]

Sametimes, resalwtion of retingl tvickening can e
brougli abaut threugh medical management (2,2,
control of hypertenshon, elimination of fleid aver-
Inad, especially in diabysis patients

. Avond treating near the edge of FAZ to prevent the

develapment of symploamatic paracentral sootomta,
Avold placing numeroas, closely spaced laser spots
in papillomacular bundle.

Areas of markedly thickened retina vsually reguine
TEORe poswer e Sl size 1o produce RPE whilening
rhan do areas of less thickened retina, Therefare, oy
o reat the less thickened retina first and increase
laser power if necessary as more thickened retina is
prealed. When switclung Irom treating more thick-
ened retina ro rreating less thickened refing, be sure
o reduce the Lser power before treating.

d

I,

il

. When switching from 100 to 50 pm spot sizes, be

sure to reduce laser power to avoid cxcossive energy
delivery with associated rsk of Bruoch membrane
perforation [asociated with risk of subretinal hem-
archage avd choraidal neosasculaciz ation ) and reti-
nal hole formation. Shont duration of treatment {e.g.,
{005 second) also increases the Likelibood of Bruch
membrane perforation (at 4 given posser .

Wihen treating within 300-500 wm of the center of
the macula, consider wsing o 30 wm s sze angd
QU5 second duratbom Lo avoid crealing sy implematic
segomata and avoid coeating a fovealar burm inad-
verrently due toan unanticipated saccadic eye move-
ment.

. Apply grid photocoagulation o areas of thickenesd

reting witl dilluse leakage or capillary nonperfusion

. Wlay usa prgon green, krypton red, dye red, of diode

laser.

. Treat thickened areas of diffuse leakape or capillary

nonper fusicn within teo disc diameters of, bug noed
closer than 500 pm to, the center of the macula.

. Re-tregtment

Qften thires to four freatnenls are reguired to pro-
duce resalution of retinal thickening,

Spade rreatment sesuinns by -3 montis o judze (he
affects of vreatment,

Consider obraining repeat flunrescein angiogram o
determine site of persistently leaking lesicns and o
risassess location of FAZ

W ehimeical eeam umebaar, consicda abrAIming repeal
OCT 1o Assess respanse o previous laser reatment.
Apply additional laser freatment to leaking lesions or
in grid pattern as above.

Additional grid photocoagulation may be applied o
sites of dilluse leakapge not treated originally.

Treatment af Macwlar Ederma in Retimal Branch Vein
Theclusion

Prepare patient and instrumentation a5 in Steps 1-7
alirigg,

Figure 1.6
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2. Apply Grid photeccagulation te ischemic foci and areas

of leakage as detailed above (Fig, 676

a. Either argon green, dye red, krypton red, or dede La-
sor may be used.

b. Treatment may be extended up to the edge of FAZ and
periphecally to the major vascular arcade (L., 2 disc
diameters from the edge of FAZ]L

. Awodd direct treatment of shunt vessels, the perifoveal
capillary network, and areas af intraretinal hemor-
riage.

Postoperative Procedure

I, Mo medications necessary.

2. Cansicber repeating stereoscopic txamination of macula,
Mugrescein angiogram, and OCT =3 maenths afver laser
rreatment. Folbow-up sooner if decreasad wision is noted,

3. Consider retreating any focal areas of leakage if CAME
persists. Addirional grid photocoagulation may he ap-
plied to sites of diffuse leakage not ariginally treated,

Complications

. Symiptomanc seodarmara or decreased central wiswal acuiry,

. Breaks in the Bruch membrane.

. Subretinal hemomhage,

. Choroidal nepvascularization: May acour with or withour
clinically cvident breaks in the Bruch membrane. Can be
difficult to detect on the basis of clinical indings alone
A% Chese patients may already have intraretinal blood and
lipidt (e, diabetic maculopatby | aned decreased visual
acuiry, Fluorescein angingraphy is very helpful in con-
frming the diageosis, and OCT can sametimes revaal the
choraidal mew vessel mors clearly than angingraphy.

A L

B Focal Photocoagulation of Choroidal
Meovascularization

Indications

1. The Macular Photocoagulation Study {MPS) demon-
srated the eflicacy of argon and krypton laser photo-
coagulation in decreasing the incidence of severe wisual
loss secondary Lo charmidal neavascularization in: (1}
aga=redated macular dege neation: (2] the presurmed oo-
ular histoplasmosis syndeome; and (3 idiopathic ¢hoood-
dal neovascularization (1N

2, The ellecivenass of lser pholocoagulition in Lreating

choroidal mew vessels (CNVS] has been praved anly in

the case of well-defined CHWs.

Despite the fact that the MPS demonstrated that laser

phatgcaaguianion of subifoveal CHVS s beter than ob-

SErAATION, it masl cases, subifoveal CHVS are ol frealad

with laser photacoagulaton due o the awailabilicy of su-

perior freatment alternarives (eg., intravitreal injection
of vascular endathelial growth factor [VEGF]-A inhibitars

3

and photadynamic therapy | FDT] L With this caweat in
mind, we describe the use of laser photocoagulation to
treat subfoveal CHVE for completeness.

Preoperative Procedure

1. Complete retinal examination incleding stereoscopic
Ccontact lens sxamination of the macula.

2, Perform flucrescein angiogram and color fundws photog-
raphi B0 precisely bocalize CNV. A recent fleorescein an-
giogram {bess than 72-96 howrs ald ) is necessary to guide
[reatment,

Instrumentation

B Arpon green or Erypran segd lser
Argon blue-green laser reatment was the modaliy
shown to be effective (i the MPS treatinant of ax-
rrafoveal CRVs, When treating within the FAY, argon
araen is preferabke, since the green wavelength lighs
is not absorbed by macular xanthophyll pigment.
Krypuon red is absorbed by melanin in the retinal pig-
ment epithelivm and inner charoad, It is not well ab-
sorbed by Blood wessels, free Blaad, and xanthophdl
pgmens, Thas, the knygon lazer may be preferahle
in reating near the fovea, particulary at sives where
Mood obsowres the CHV Knppron red [aser may be
maore likely to induce RPE tears, however, particutarly
if a CHY is associated with an RPE detachment.
While laser photocsagulation can be used to treat
Juxtafoveal CHVE, many retinal surgeons prefer to
preat such lesions with POT (&g, Verteporfing or
el inpravigreal inpeciion of VEGF-A mhilbmors fe,g.,
Licentia],

® Fundos contact bens:
Magnification ~1.05-1.1, depending on the lens used
(e Goldmann lens],

Operative Procedure

I. Project recent (£ 72 hours old for extra- and juxtafoveal
CMY; 2 3G howrs old Tor subloveal CNV) representative
fluorescein angiogram # color fundus photograph for ref-
erence during treatment.

2. Anpesthesia; Betrobulbar or wopical (e, proparacaine,
Gererally, the mreatment is not painful, and topical an-
garhesia is preferred unless the patient has difficulty
maintaining steady fixation. Even a “perfect” retrobulbar
Block is associated with same wrslonal eve msvemant
due to sparing of the supertor oblkguee iInnerdation,

. Place fundws contact lens with methyloellubose solution.

. Establish clear view of fundus and identify landmarks.

. Lader parsmerers
A Spol size: 200-500 pm, Cutline CRY Border with 200

pim spats (start an foveal slde Aestdand Gl in center
weith 500 peim spods,

[, e Sy L}
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Table 63,1 Results (with S-¥ear Falloweug in MP5 Studies)

ANED*
Kean visual acuity withaut treatment 200200
Mean visisad acuity with treatment 20125
= 5 Hne loss af wsion: without treabment 64T
With treatment 465
Relative risk 1.5
Recurranga %

(B independent)

POHS" [
20l 20HED
200 2064
1% 45%
10% 3%
36 2.3
26 4%
[TE independent)

v Wisual outcome is worse with ecumence,
L Juxtafoveal TV

a, MPS definition and elkgibiiong O with pesterion
edge bebwean 1- 199 pm from the FAZ center or 200-
250600 pm from the FAZ center i blood extends within
200 e of the FAZL center; blood or Blocked fluores-
cence can extend through the entire FAZ; visual acuity
= 20/400; peripapillary CNY are treatable if treatment
can spare 1.5 hours of temporal netina,

b. Treatment: Erypton red laser, uoresoein angidgram
72 howrs old or less. retrobulbar anesthesia, treatment
extends 100 pm beyond the yperflucrescence border
away from the fovea and extends 100 @ ints the
Ilocd on the foveal side il hyperfluorescence |s 100
pm ar farther from the FAZ center; follow-up at 2, 4,6
weehs, then 3. & months, then every & manths.

€. Results CAMD):

i. Persistence 32T, recurrence 475 of TV a1 S-wear
follow-up.

il, Mean visual acuity without persistence or recur-
refce i 20080-20{100; with persistence is 207200
with recumance is 20250,

iit. Hisk factors for persistence: small CNY, Failure to
caver 10% ar more of the foveal half of the CNY,
nangeagraphic atrophy in the fellow eye,

iv. Risk factors for recurrence: extensive drusen, non-
geographic atraphy, or disciform scarming in the
fellow eye, Without Fisk lactors, recurrence 15 0%

d, Juxtatoweal persistent or recucment lEsons are rexied
as described above,

e. At 3-years follow-up, 49% with treatment versus 58%
without treatment lost G lines or more vision, The
rretan visual acwity wias 200200 swith trearment warsus
2250 withoul treatment,

i, There was no statlsocally significant rreatment
bepelin iF definite by periension was present {de-
fined as diastolic blood pressure = 94 mm Hg. or
ayvitodic Blood pressure = 159 mm of HE, or using
antihypermensive medications L

ii. Without hypertension, G5% without treatment ver-
sus 3% with treatinent lost G lines oF more visisi,

3. Subifoveal CHVs (AMDE

a, Definition and eligihiticy: Mate that ac this time, most
patsents with subfoveal CNYs are treated wath intra-
vitreal injection of ant-VEGF-A agents or, in some

'.ﬂ_l'l_;J__m:r-ﬂmnarrq:.uhr dl-gwler.al_lurl: PbS, preymed aoular hivioplbsmaost wendeomes ICNY, idiopatfac chavoidal negrssculseizatien,

cases, with POT, Some retinal surgeans also employ

cambinaten therapy {e.g., combined intravimeal Lu-

centis and Vereporfin-FOT)
i. Fluerescein angiogram < 96 hours old.
ii. CAY with well-demarcated boundaries.

iid. CHY = 3.5 disc areas (DA) in size {1 disc area =
L77 mam* | waith newr wessels under the geometric
coenter of the FAZ,

iv, Wisual acuity 20040 (o 20320

i, The besin mviist Bave classic CH: classic aor acculn
CHY has ta comprise mest of the lesion.

. Treatment:

i, ConlMuent intense white burns covering all areas of
classic and occult CNY and other components (e.g.,
thick blod, elevated blocked fluorescence, serous
pigment epithelial detachment [PED]] asd exend-
ing 1040 e Beyond the border of the lesion (excapt
blood),

i, Inthe W7 study, reerobelbar anesthesia was rec-
ommended, but it is not required, Most patients
are treated with topical anesthesia,

i, 200-500 pm spod size with 0,2<0,5 sec duration
applied o boundanes asd 200=300 pim Spol siee
with 0.5-1.0 sec duration applied within bounda-
ries,

iv, Fluorescein angiography at 3 and & weeks, 3 and
& it s, and every & months thereafter; in the
MPS, there wias randam assignment fo Krypson red
versus Arzon green laser.

. Besalts:

i. Failure to be eligible: Most affen due o poarly
demarcated WV, CHY bess tham one hall the entira
leslon, lesien compenent ather than CHY under
the FAZ center, lesion = 3.% disc areas.

il. Wisual outcome (MPS]{Table 6725

ili. Rpading speed: Three months after treatment,
reading specd was better in the ne treatment
group than in the treatment group; by 24 months,
reading speed was greater in the meatment growp,
After d-year followe-up, 3095 rreated versus 485 un-
treated were not abbe to read any words (2001500
using study eye.

iv. Contrast threshold (with better contrast threshobd,
one is better able o perform lunctional thsks ar a
given Snellen aouity) (MP3] [Table 67.3
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Table 6.2 Wiswal Ourtcome (WMPS) after Laser Treatment of Sublowveal CHs (ARD)]

3 Manths Follow-Up

20500
20320

Kean visual acuity withouk treatmient
Kiean visual acuity with treatrment

24 Months Follow-Up 48 Maonths Fellow-Lp

20/500
200320

20 40e]
200320

Table 67.3 Comtrast Threshald [MPS) after Laser Treatrment of subfoveal CHVs (AMTY)

Initial Visit 3 Months Follow-Up
With trealment 143 T4%
Without Treatrment 14% 200

24 Manrths Follow-Up 4% Maonths FollowLip

14% 145,
25 28%E

v, Initdal lesion size, initial wisual acuity, and comn-
fermity with eligibitity criteria affected pattern of
visual loss,

I Srtall deseon (£ 1 MPS DA

A, WA £ 30125, then the treatrent group had
berter wiston than the no trearment oo
thrauzliear follow-ug 00 versus 14% with 2
G line decrease at 3 months and 135 versus
35% with = & line decrease at 48 months).

H. WA= 200104, then the treatment group had
waorse vision than the na treatment grosp at
Gomonths (325 versus 0% with = 6 line de
crease]; by 12 moenihs, the treatment group
did berter [ 27% versus 8L with 2 6 line de-
creasel

[, Medivm lesion (=1 to £ 2 MPS D8

A, VA 20200, then reated eyes barmer
throughout follow-up(see above).

B. WA = 20160, then rreated ayes worse at &
manths; substantially better 12 monthe after
treatment [sec abowe

I, Large lesion {= 2 MP5 DA );

A, WA 2 0200, then treated epes slightly berter
throughout follow-up (treated and untreated
have -3% with = 6 line decrease at 3 months. )

B. WA = 20/160, then treated eyes substantially
wprse for 1B months (465 versus Y35 with z
& line decrease at 3 manths], lietle difference
thereafier { 50% versus 55% with z 6 line de-
crease at 48 months

4. Becurrent subfoveal THYs
a, Definition and eligibiliny (AMD); Nots that at this
rimie, mizet patients with subfoveal CHVE are meated
with intravitreal injection of anti-VEGF-A agents or,
in sonwe cases, with POT, Some retinal specealists also
employ caombimation therapy (e.g., combned batravii-
real Lucentis and Verteporfin-FOT].
i. Fluorescein angiogram < 96 haars old.

ik CWNW under FAZ center contineews with scar [rom
prior treatment, ar NV wathin 150 wm of the FAT
CENET Conriguows 1o the scar from earlier Lser
treatment that has developed atrophy extending
under the fowea.

Area of =
untreated
ratina

Suhhu:ulir:n.lrrlmt [4a1
Figure 67,9

i, CHV plus scar £ & MPS disc areas; some portion of
the retina within 1 disc diameter of the FAZ center
[lowr disc aveas centered on the Tavaa) not to e
treated (Fig. 629 illustrates eligibilivg ],
s Visual acuity bereeeen 20040 and 200320,
W Age = B years.
b. Treatment
i Coreer Classic and eooult CHY and other campe-
nents of recurrendce 100 jam beyond the perimerer
of lesion components [except blood ) and 300 wm
into the scar along the perimeter bordered by the
CHY
i I a feeder vessel i present, it shookd be covered
100 e edther siche of feeder vessel and 200 am
cadially beond base of fepder inmo dee scar [Fig.
G710,
ifi. Retrobulbar anesthesia optional.
i I rhe NIPS, Eryglon fed versus argan gréeen Lese
wias randamly assigned,
v. Follow-up was at ¥ and & weeks, 3 and & months,
amd ewery 12 months thereafter.
. Visual outagme {MPS) ([ Table 674
d. Heading speed was worse with treatment at 3
months, but better with treatment by 24 moniths Fol-
Fonwe-up.
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Postoperative Procedure

1. Mo medicatbons necessany.

2. Follows-up in 2—4 weaks with a repeat Auorescein angi-
agram to verify efficacy of vessel ohliteration and retreat
A5 NECERsAry.

3, Follow patsents for recurrence with daily Amsler grid
self-examinatbon. and in office ar -3, 6, 12, 24, 36 and 48
weeks, and every 6-12 months thereafter with fundus
Momicrascopy and flucrescein angiography,

Complications

1. Inadvertent foveal burn (in setting of extra- or juxta-
fovizal CRW)

2. Bupture of the Bruch membrane

1. Chawoidal hermaorrhage

4. Plgment epithelial tear through fovea

5 Visual loss

6. Soodomata

7. Incomplete treatment (resules in persistence of CHY)

8. Recurmence of neavascularization (i.e. CHY detected = G

wisek s alter phatacoagulation)

Figure 6710 A . .
4, Epiretinal membrane [ormation
10, Retinal neovascularizarion an treatment site, Usually
&, Comtrast sensitivity (MPS) ( Tablbe 67.51 self-limited, but may be confused with persistent/recur-
I Probabiliny of recurrence and persistence was 26% aml rent CHY.

22%, respectively, at 24 moaths follow-up [egqually

likely with krypton red versus argon green laser], Al-

thowph viswal acuity was warse with recurrence at 3- W Laser F'hutucuagula'tiun for Retinal
moanths follow-up, by 24 months it was ot associated Breaks

with worse viswal cutcome.

g Expect an immiediate 2.5-line decrease in vision after Indicati
. o . ndications
treatment with stable vision thereafter (a bigger de-
cline should be anticipated if patients have relatiely ® Acute symptomatic retinal break
oo visual acuity]. There was no significant visual ® Retinal break with progressive subclinical retinal detach-
Benedit noted witl treatment until 12 months alter -
enraliment. = Prophylaxis against retinal detachment in fellow eye

Table 67.4 Visual Outcame (MPS) alter Laser Treatrment of Recurrent Subfoveal CHVs

1 Months Follow-Lp 24 Maonths Follow-Lip 15 Months Follow-Lp
With treatment 20)250 20)250 20250

Withaul treatrment 20 20} 20 350 S 320

Table 67.5 Contrast Sensitivity (MPS) after Laser Treatment of Becurrent Subfoveal CAVs
Indtial Visit 1 Months Follow-Up 24 Manths Follow-Up 16 Months Follow-Up

Withowl treatment 1% 14% 20% 0%
With treatment 14% 14% 14% 4%
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Instrumentation

5 Ligd speculum

# Topical anesthetic (may need subconjunctival or retro-
bulbar 2% lidocaine

o 20D or 28 D lens

B Scheral depressor

B Wide-angle viewing fundus contace lens (e.g., Roden-
stock, quadraspheric, transequartar, or Goldmann three-
mirror lens)

® Argon, diode, or munable dye laser with capacity for di-
rect andfor indirect ophthalmoscope laser treatment
(g, Movus Omini Laser by Lumenis)

Dperative Procedure

I. Make careful retinal drawing of bocation of retinal brieak
using indirect aphthalmosoom.
2. Use indirect laser aphthalmoscope or contact lens laser
delivery system.
&, Indirect system may be easier to use for peripherally
lacated retinal tears.
b. Choice of wavelength:
Lo Argon green is usually adedquate,
it In rhe serting of nuclear sclerotie cataract or mild
vitreous hemorrhage, longer wavelength light
(g, krypton or dye red laser or dicde laser) may
penetrate better and give better uptake at level of
RPE-choraud,
. Topical anesthesia is usvally adequate. Subconjuncti-
val anesthesia can ke administered if needed and uso-
ally suffices if topical anesthesia is inadeguate.

" 7 R ki
A R R ;

(T

Figure 67.11

i, Suwrround retinal break with three to four rows of con-
Muent bser applications wsing 20 D or 28 I lens (Fig.
BRI illustrates laser araund retinal break )

2. Extend treatment to ora serrata for retinal breaks
anterior to equator. Treating this area is paricularly
impartant lor flap tears o prevent extension of the

tear [due to ongeing vitreoretinal traction ) and devel-

apment of subretinal fuid around the lateral homs

af The tear W Elig ared cannol e treated satislaciarily

with laser photecsagulation, consider switching e

cryotherapy (see Chapter 65) to complete this part of

the treatment.
f. Use sufficient power to achieve a moderately white

b,

g. I have difficulry germng laser uptake;

L. He sure you are treanng in arached retina, & white
burn will not be achieved if there is significant sub-
retinal fluid in treatment area.

il Be sure laser spot is focused properly. Use of 200D
bens gives a higher magnification view than a 28
[} lens, thus factlitating more precise foousing, On
the other hand, a 28 D lens gives a larger spot size
on the retina and a wider field of view.

ii. Use adequate powver and treatment duration to
achicve energy deliveny. IF exceptionally high
power/duration is needed (eg. significant nuclear
scleraric cataract ], the patient may require sub-
conjunctival [occasionally, retrobulbar) anesthesia,
With ndirect delivery system, rypleally start with
0.05 or (1 sec duration and 250 mW power and
increase duration and power as necded.

i Contact bens delivery sometimes permils greater
power delivery,

I Spot size: 500 pm [set laser ar 200 pm if using
Rodensteck, quadraspheric, ar transequator
lens)

IL Darration: 0.05-0.2 sec,

. Power; Start al - 1350 et {100 mW Tor krypton]
and adjust as necessary 1o produce desired
effect.

v, Consider switching to cryopexy il media opacity
precludes adequate uptake,

Postoperative Procedure

1. Some surgeons suggest that patients restrict activity 1o
bed rest with no reading.

A, Appraximately 7 days are pequired For a frm chori-
oretinal adhesion to form alter laser photsceagulation
(1014 days are required following creotherapy ), Dug-
img this time, eye movements can cause a detachment
to develop or to progress throwgh the laser treatment
E0ne,

b. Rapld eye movements [REMS ] during sleep can pro-
miote developmentiectension of subretinal fuid.
Some surgeons prescribe sedatives that are thoughe to
reduce (he period of REM sleep for this neason.

2. Followws-up approsirmately 1 wesk alter treatment to as-
sis5 stabilicy of resule

1. Inform patient to follow-up immediately if new symp-
toms ol photopsia. featers, or decreased penpheral or
central vision are noded,
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imstruct patient e check wision menoculagly ag least ance
a day.

4. Follow-upat -3, G, 12, amd 29 weeeks and a5 necded
theraadter,

Complications

1. Failure to surraund pelinal breal

2, Chaspddal rupture with complications such as choroddal
necvascularization, witresws hemorrhage, and /or retinal
detachment

3, Fallure of chorioretinal adivesion 1o s accumulation af
subretinal fwid

4, Cysaid muactlar adema (comtroversial, unlikely ]

5. Epiretinal membrane {controversial, unlikely)

B Photodynamic Therapy of Choroidal
Neovascularization

Intreduction

Visodyne is the commarcial name lor vertepordin far injec-

tion. Mhotodymamic therapy with Visudyne reguires intrave-
noizs drug injection followed by propedy timed expesure o

nonthermal reg light, Verteporlin when activated by light in

the presence of axygen, generatas singlet axvoen and athe
free radicals and initiates damage toovascular endothelivm.

Indications

1. Lesispm secondary i AR iR schich classic CHVE comprise

= 506 of the lesion that involves geametric center of the
FAZ as determined by Nuoresoein angiography, Among
AMD patlents with predominantly elassic OV Besians
{defined as those in which the classic component of the
CHY comprises 50% or more of the area of the entire be-
sion s S9% vertepo fin-treared pariEnrs versis 3% ol pla-
cebo patients lost less than 3 lines vision on the EDNTRS
chart at 22 months allow-up. Among AMD patients with
predomumantly classic O that had e accnle O 77T
verteparfin-rreated patients versus 27% af placebo pa-
tients lost less than 3 lines of vision on the ECTRS chart
at 12 months follew-up, Becawse of the greater chanoe
for maderate visial improvemeant using anti-VEGE-4
aAgents, meast reting specialists recommaend intravitreal
ingection of an anti-VEGE-A ageot [ep, Lucentis) as a
first-line approach when treating with monoi herapy,
Lucentis has been proved to be more effective than POT
for AMD panents with predominantly classic sublavenl
s,

. Feecer vessels to recurrent CHVS that extend through the
Zenmetric center of the R

1

Pure gocull subloeeal CHVE Consider treating lesions £
4 MP5 disc areas in eves or with viswal aculiy s 20/50-1.
Such eyes have a 49% chamee of 2 3-line viswal loss (on
ETIRS chart] if treated with verteporfin wersus 75%
chance of & 3-line loss in placebo-treated eyes at 2 years
Followr-up, As naced abowve, because of the greater chance
for moderate wisual improvernent wsing anti-VEGF-A
agents, most reting specialists recommend intravitreal
imjection af an anti-VEGF-A agent (e.g., Lucentis) as a
ficst-line approach when treating with manetherapy.
Smiall spuclies indicare that POT with Wisudyne may be
effective in patients with idiopathic CHV and CWY as-
sociated with high myopia, angioid streaks, or the ocular
histoplasmosis syndrome. Some aspects of treatment
described in this chapter (eg., frequency of re-treat-
meent alter reappearance of dye leakage Trom OV with
fluorescein angiography’ are nod established through
randamized clinical trials For all of these subgroups of
parsenis, Managemant ol these patients should b2 in-
dividualized and based an the judgrment of fe treating
physician and desires of the patient.

Eligibility Criteria

Wiormen af childbearing potential should have o negative
pregnancy test { blocd or urine) at initiation of treatment
and shoold rot becoms pregnant during treatment. Meg-
ALIVE Pregnandy test is required Before @ach trealment

in such patients, Other eligibilicy criteria outlined ahowve
chould be documented before treatment.

Wornen welve are nursing children shoulel be warned that
verteparfin may be secreted in breast milk,

Patients with active hepatitis or clinically sygnificant
meclerate Lo severe liver diseass shouold be excluded
Patlents with knoswen porphyria or other porphyrin sen-
sitivity or hypersensitivity to sunlight or bright artificial
leghu shoubl e excluced,

Preoperative Procedure

Complete retinal examination including stereoscopic
caplact lens examination af the macula, Pedform fug-
rescein angiogram and color fundus photegraphy 1o pre-
cisely localize (MY A recent fluorescein angiogram {up [
2 weeeks old] is necessary to guide treatment.

. Prepare the patient,

a. Dilate pupil (Cyclogyl 1% plus phenylophrine 2.5%)

b. Flace documentation of medical systems revies, in-
cluding specilfic questioming reganding liver disease
and documentation of negative pregnancy test. in
chart,

<. ‘venfy that patient has appropriate sun progection.

. Place treatment wrist band
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Takle 67.6 Magnification of Warheus Fundes Cameras

Camera Madel

20 30 15
Topoon SOFEEXA 3.9% 18%
Zeisa FF A30FF 450plus 4,135 R
Zeiss FF 432 2.5M
Carsny 0L
Bikom NFC 507505 366X K
Kiowa Pro 1j2(3 4.3% 7.9%
Eiwa RL-XN 398 2.5%
Ermwya T 506 26X

Angle of View

4 45" hu” i
14X
1874

254 1.3
145%
1.7%

17K

2.0

Lised with peereniasion from Cad Zeiss Wedibec Inc.

A, Calculare spol sire:

a. The greatest linear dimension (GLD) of the lesion
compdex ks measwured with fluorescein angiography.
All classic and oocult CHY, bload and elevated blocked
fluocrescence, and associzted serous pigment epithe-
lial detachments constitute the besion complex. The
GLD as measured directly from the angiogram must
be carmected for the magnification ol the fundus cam-
erl i Table 676}

i. For digital angiography, lesion can be measured
wiith Topoon software; Camera: Topoon TRC 5004
Imagenet digital image.

L Thing solfpasane, deaw circle aroungd perimeter of
ChW,
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Figure 67.12

[ Click and program indicates treatment spol
size,

t. For angiography done with photograghic film, the
lesion is measured with a reticle: Topoen 5014 2.5
magnification, feiss FF 450 30 degree; 2.6 magnifi-
cavion.

b. Select an appropriate frame of the pretreatment
flusrescein angiogram and record lessom GLE in milli-
mmeers as measured with reicle

1. Recoed Camer ||'|J_P,1'|i|!'i|:"..!|[u,:-||.

i, {GLemag) = 1000 + 1000 = reatment spot size
in micrometers. Addition of 1003 ensures thar
treatment will extend at least 500 pm beyond the
Iserdes ol the lesion complex (il the treatment spal
is centerad properly ],

. Imthe TAP and VIP stwdies. the greatest linear dimen-
sion of the entire CHY lesion was = 5400 pm (ap-
praxzimately eguivalent to the diameter of a % Macular
Photocaapulation Study |MPS] disc area), and best-
comected distance visual acuity was 20040-200200 on
an EDTRS chart. in practice, langer lesions are reaed
using a “painting” technigue {see below for details.

A, Calculate dose of Wisudyme negded:

a. Patient will receive 6 mg/m* body surface area [B3A)
and a total infusion volume of 30 ml.

b, Calculare BSA using B3A nomogram (Fig. 67.42);

i, Measure and mark patients haight,
il Measure and mark patient’s weight-

iiL. Drraw line between height and weight marks.

v, Use B5A nomogram to klentify patient’s BSA (e
whese line crosses central rule)

«, Caboulate Wiswdyne dose from BSA;

L BSA = & mg/m’ = Togal Visudyne dose.
il Dvidde todal Wisudyme dose by 2 = total volume of
raconsiitued Vissdyne solution necded.

UiL Subtract toral volume seconsritured Visudyne from
the standard 30 ml to obtain welume dexirose 55
i water [D5W) reguired. Saline cawses Visudyne

(o precipitate,
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Table 67.7 Magnification Factor Associated with Contact Lenses

Dwscription Lens Type

W EQLATOR+ Eguator Flus

WOMLIPERQILMAD Superfusd 16
WLMADRASPH Duadraspheric

0, PRP- 165 PRP 1G5

CLRWAARRST-LIF lirs Field PRP

ORI T-SWF WMairnter Wide Fisld Laser Lens
W TRANSEQUAT Trans Equistar

2, FLINDALIS Fumidsis Laser Lens
CUYANMLUET) Yannuzzl Fundus Laser Lers

£, 3-hER ROIR Three Mirrar Unirversal Laser Lens
1, RAAIRST-SF Malrster Standard Laser Lers
WAREACENTR Area Cenbralis

VELIBDLE Fundus

0, KAAINST-HA Mainter Higgh Mag

67 Retina Laser Procedures 371

Lenas Manufacturer Magnifcation™
viplk 2.27Tx
valk i s
walk | T s
Crular instrums=nts 1.96
Ciwlar Insdrumenls 1.50x
Ciculer Instrosmesnts 147
Walk 1,84 &
Cicular Instrummsents 108
Cicuilar insinasments 100
Crrular Instnamsnts 1,00 =
[cular Instrameents 1.05 =
walk TR B
Walk OLRZ
Ccular Instrumignts (LB

Ised with permision froms Card Zieiss Medites i

* Thar enagnifcation Tator specilied nelezs 1o the mageilication of the e spor by the comact e

4, Test Liser Manceion by selecting pateent pararsefers and
briefly releasing laser emission on a dummy target; if
the laser is malfunctioning, an error code will appear;
when west is complete, reset pardmeLers,

5. Approgimately 2-3 minures before e treatment, in-
sert topical anesthetic drops inte eye to be treated.

B. After installation of anesthetic drops, place lens an eye.

. Bring arca to be treated into proper focus.

g, Adjust intensity of illumination beam and aiming beam:
a. Somewhat less than maximal intensity illumination

will facilitate visualization of aiming beam,
b. Aiming Beam can be tet to pulse on 0% of the time
o constantly remain activated,

4, Memorize landmacks defining boundary of area oo be
preated by comparing projected angiogram oo clinlcal
exanm findings,

10. Instrect personnel working in treatment room during

laser applicarion to put on laser gopgles,

Begin laser irradiation of CNY 13 minunes after the start

of Phe intusion; treatrment is mitiaeedd by activating fonr

pedal with twn rapid depressions and maintaining de-
pressed position after second depression.

12. Laser is preset to deliver light dose of exactly 50 Jlem?®

at an intensity of 600 mWiom® over 83 seconds, Some

surgeans feel that a dose of 25 Jjom” provides adequate

CW treatrment and redioces the chance lor POT-1ncluced

severe visual loss and adjust the machine setrings ac-

cardingly.

It may he reassuring to patients to repart o them how

the treatmenit is proceeding during the 83-second irra-

dianson.

14. Bilateral treatment:

a Ifneither eye has been treated before, consider treat-
g JUst one ey at the first ireatment [recall that
=43 ol treated patients experience visbon loss of 4
linves ar mare within 7 days of reacment]; the sec-
amd eye can be treated a week later.

-l

i3

b, I ore of the twio eyes has been preated previously
with no untoward event. then consider treating both
oyes at the same wisit.

IF hilaveral treatment i domne, canspber treating the

more severely involved eye first an the 15-minwre

nime point after infusion,

d. Recalibrate the laser settings, then treat the second
ey such thal treatment of this ey is completed
within 20 minutes of the start of the infusion,

15. After treatroent, remove contact lens fram the eve and
rifse The ey will sterile s@aling (o remove coupling me-
i,

16, Remove IV line from pactent ang inspect mfesion sie,

17, Cover infusian skre.

=

Postoperative Procedure

Avoid exposure of sEim or eyes to direct sunlight, bright in-
daar light, ranning salens, lighring in dentist’s office or oper-
ating room, or exposure to halegen lighting for 5 days after
Visudyne. Draw curtains or shades to block direct sunlight.
Watching TV or goeing to the movies is fine a5 long as skin and
ey protection is maintained appropriately.

1, The patient that goes outdoars during ficst 5 days after
Visudyme rreatment, should wear bong-sleewved shict
and slacks | preferably fight-knit light colored fabrics),
loves, socks and shoes, sunglasses. wide-Lrimmecd hat,

2. Sun block will not prevent Daans, as visible Light can
photoactivate resideal drug in the shin, Viswdinge pa-
tients should wear sunglasses after reatment (upon
leaving the doctors affice], pind patients should wear
the glasses wehenaver in direct sunlight or bright light
fipr 5 days afrer Viswedyne treatment.
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Intravitreal Injection of Antivascular
Endothelial Growth Factor Agents for
Choroidal Neovascularization

Indications

Currently, intravitreal ranitmzumal (Lucentis} injection
fwith or withowt associated vereporfin . phatodynamic
therapy [MIT)) has provided the best visual results reported
o preatment of subfoveal choroidal new vessels (TNYs)
in patients with age-related macular degeneration (AMD],
(Monrandomized case series also indicate a benefit for reat-
mient of myopia-associated CHYS and AMI using bevacizu-
mab |Avastinl.) Intravitreal canibizumab has been proved to
be effective wn randomized clinical rials {incleding active
contrads with randomization to verteporfin FOT for patients
with predominantly classic CNWYs) regardless of lesion Dyps
{ekassic, oooule, mixed], and presenting visual acuity, Owerall,
Q0-95% patients experience less than 15 letters viswal loss on
the Bailey-Lovie visual acuity chart and 25-40% of patients
cxperience moderate visual improverment when panients re-
ceive monthly intravitreal ingections durng the course of 1
e

Preoperative Procedure

Cormplete retimal examination including stereoscopic contact
bens examination of the macula. Fluorescein angiography
and optical coherence amography are done to document {or
diagnose) presence of subfoveal CHV as well as amount of
subgetinal fluid present.

Instrumentation

trenle gloves

Saerle lid speculum

2 Betadine swabs

Topical proparacaine [ fresh bogtle)
Lidocaine 1% without epinephrine (optional)
Proparacaine-sgaked pledget {optional )
Lidocaine gel {optional )

m Topical antibiotic {e.g., moxifloacin hydrochloride; be
sure o inguire regarding drug allergies)

= Tubercuktin syringe

#® Sterile 30 gauge needle [Yrinch)

# Hecton Dickinson filter peedle with 5 wm filier: 19 gacme,

112 inches (A0 #305200): incleded in the vial box of

Lucentis

1 hatrle of Lucentis

1 package sterile cotton-tipped swahs

1 sterle alcohol wips

Dperative Procedure

. Pup on stepile gloves,

. Mace drop of sterile proparacaine in eye.

Place 13 speculum.

. Inject 0.3 ml of subconjunctival lidocaine at the clock
howr ol anticipated ingection [opiional ) or appiy propa-
racaine-soaked pledger against anticipared location of
inpravitreal Emjection (optional ) or apply lidocaine HC
Jelly 2% USSP [optional].

. Express Breiadine onto ocular surface: use swab 1o wipe

evelid marging amd, especially, evelashes wich Beradine;

1e1 Betadine dry, rhen repear.
Wit g Lucentis into tuberculin syringe using
149 gauge fiter needle provided by Genentech
7. Femove 19 gauge filrer needle and attach sterile *fe-inch
0 gage neadle (o Lucentis-cantaining syninge.

B, Exprass all bt 0% mil (05 mg} of Lecentis from tuber-
culin syrings,

O, Opedsnal: Position patlent at shiv lamp.

W, Inject Lucentis entering 4 mm [ phakic eye ] or 3 mm
aphakic or pseudophakic eye ) posteriar Lo the limbus
nicar 830 o'cleck [rght evelar 1230 oclack {left eyel.
Withd rawe needle from eye after -10 seconds.

1. Tampanade injection site with sterite cotton-tipped
cwab.

1%, Dress eye with topical antibiotic draps,

':"I""""—'

(¥ ]

=i
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374 1% Vitreoretinal

13 Remowe lid speculum,
14, Wipt lid margin and lashes with sterile alcobal wips o
rerove Befadine frgm skin,

Postoperative Procedure

1. Lse topical antibiothe drog in inpected eye evary hour
while awalke. Some reting specialists recommend a regi-
men of 1 drop 4 times per day for 3 days afber the injec-
b {Instruct patient o weash hands before placing doop
HE L If'[uri-e'r'll ses ey clrops ler amotlser inclication
{e.g., anti-glavcoma drops], instruct pattent to wse a fresh
biettle in operative eye.

2. Follow-up exam within 1 week o identily complications
{e g, endophrlalmaas, retinal 2an retinal deashmeant,
vitreous hemorrhage ), but follow up seoner if there i
WOrsening vision, increasing fAmaters, or increasing pain
in the eye,

Mote: Some retina specialists have a technician do the follow -
ouam or candect follme-up assessment by phone interview ar
i not lollene-up until the next scheduled time Bor injection un-

less there isa change i syrmplames.

Complications

L. Traumatic cataraci.

2. Retinal tear,

3. Retinal detachment,

4. Endophthalmiiis.

5. Systemic: In three completed randomized studies. there
whis no statismcally signifcant increased risk of siroke or
PeEart artack associated swith Lucentis inpection,
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Mote: Page numbers followed by Fand indicate Agures and
Lables, respectively,

A
Age-related macular degeneramon, 161-365, 363, 367-371, 173
Alcohol injection, retrobulbar, 16
Ambulatory surgery
patient instructions for, 1L
preaperative arders for, 10-11
preparation for, 10
wwark-up fog, 10
Anesthesia, 12=16
kocal. See oise Facial nerve block
agents for, 12
peribulbar, 14- 15, 140
retratwilbar, 15=16, 167
subtemsoms, 15, 157
topical, I
Anterior chamber paracentesis, 23-24, 230 Jif
Antibiatics. See also specific freqtmentd, postoperative
procedure for, precperative procedure for
intraoperative administration of, 26, 40
postoperative administration of, 148
preoperative adminiairation of, 10, 26, 40, 47 g0
proghylactic, with cormeascleral lacerations, 143
subconjunctival, posteperative administration of, 148
Antimetabolites, adjunctive therapy with, in pterygivm
ewcision, 107
Aphakic eve
penstrating keratoplasty in, 94-06, Q4f 45§
pupil management in, 89
Argom laser
for repair of iris trauma, 149
for retinal laser procedures, 155-372

B
Bevacizumab (Avastin}, for chorgddal neavasoularization, 131
Blades, 47

Biepharoplasty, 271-275
andl encloscopic forehead brasy i, combined, 294
Ievaesr liel, 271375, 274 275)
wupper Hd, 271-233, 203f ¥53f
Blepharospasm, Bato: chemodenervation for, 315-316, 2160
Botos
chemodenervation using, 315316, 3161
cosmetic indications for, 315
FRA-approved indications for, 315
Botubinem wesin, type A, See Bolog
Branch retinal semn ooclusion
midcular edama in, laser phofocoagulation for, 358-361, 3600
panrecinal photocoagulation for, 355
Bupivacaine (LI5F 12

C
Calipers, &f
Canaliculus
lacerations, repain, with intubation, 247-249, 2481 2407
abstriction. dacryocystarhinestomy for, 298-301
Capsular stains, 39
Capsular tension ring, insertion of, 82, 821
Capsule polishers, &F
Capaatlorhexis
cadtinugeas curvilinear, 2%-30
“plnch-technigue,” 30, 307
Carbon diexide [O05) laser, for skin resurfacing, 296-277
Cataracts. See alsoe Traumatic cataract surgery
anterigr chamiser paracentesis for, 2324 2370 24f
cangenital, surgery for, 149
using witrectamy instruments. in anterior chamber, 23
cutracapsular extraction, £0-4G 41/-45F See also Penctrat-
ing keratoplasty/extracapsular cataract extraction/
posterior chamber intraccular lens, combined
in pechiatric patient, 226
extraction, in pediatrc patient, 226=240
complications of, 230
extracapsular surgery for, 226

375
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Cataracts {cont.)
Fellorws-up for, 230
indlications fog, 226
instrumentation for, 227
operative procedure for, 233230 2287 229F
by phacoemulsification, 226
posteperative procedune for, 230
preoperative procedure for, 237
recommended incision for, 206
surgical management of, 226-227
suture removal after, 230
intracapsular extraction//anterior chamber intraocular
lens for, £7-51
jusenila, surgery for, using vitresiaany inginuments. in
anterior chamber, 77
membraneus, siergary for, using vitrectomy instruments,
inm anterior chamber, 78, 7&F
phacoemulsification/pasterior chamber intraocular lens
implantation for, 2519
surgery for, See alsa Pars plang lestecionmg
rmanagement of vitreous loss af, 73=75, 73{-750
Central reginal vedn acclusion, panretinal photoceagulation
for, 356
Chalazion. incisian and drainage of, 243-244, 243F-244(
Chalazion clamp, 243
Chalazioa curelte, 243, 244
Chalazion fosceps, 6
Childi ren)
cataract extraction in, 226290
forced duction testing in, 193196, 1955 1961
gonisomy in. 231 -235
Terrieonial reciaes recession in, 197-203, 24-F14)
nasal laceimal gwet ohstruction in, prabe and irrigation
for, 193-1494. 1937 104F
pastenior capsulotamy in, 222
posterior fiatbon Faden surure in, 222-323, XEf-225
reCius revession with adjustable sutere techmague m, 216221
trabeculotemy m, 235299
Chapgers, G6f
Chorstdal negvascularization
anti-VEGF agents For, intravitreal injection of, 18974
focal phatocoegulation of, 361165
EXIRA = VEraLE JUdta- veraus sub-foweal treatrent,
362-365, 363 3640 3650
idizpathic, 361, 363¢
photadynamic therapy for, 367-372, 68370
Choroadal nesvascular membrane excismn, sulimactilar
surgeny for, 332-33%
Clear cornea technigue, 28-31, 28F-30f 5358
biplanar incision, 28( 29, 37-53
triplanar inclsion, 28, 28f 37
Conductive keratoplasty, 139-130, 1298 1307
Conjunctival flap, 10¢9-111
complications of. 111
contrincications o, 109
indications for, 109
instrumentation for, 109
for lncalized small ulcerations, L0
operative procecdure for, HE=111
partial flap, 110, 111F

postoperative course, 111
postoperative procedune for, 111
preaperative procedure for, W9
total “Gurderson™ flag, operative procedene Tor, 109- 190, 1107
Conjunctival lacerations, nepair, 143
Contact lepses, for phatodynamic therapy, magnification
lacmors assactared with, 370, 3¢
Cormeal foreign body(ied) remowval, 137-138
Corneal lacerations. See afso Comeoscleral lacerations
with iris incarceration, repair, 15146, 145) 1460
simpde Tulb-thiackness, repair, 1d4-145%, M
Cormenscleral leeeranons, 1E2-148
nonsurgical management of, 143
preoperative care for, 142

Tepair
complications of, L45
lollepae-1ap for, 143

inagruirmentareon for 143
operative procedure for, 143-147
postoperative proedure for, 148
self-sealing or partial-thickness, nansurgical management
of. 143, 1431
simple, repair, 146, 14956/
atillare, repair, 145, 145F
sugpartive treatrment with, 142= 144
with tissue loss, repair, 1232
with uveal and vitremes prolapse, repair, 147, 1477
Cravers foel, Batox chemoadenamation for, 315-116, ﬂ'&[
Cryorherapy, retinal, 346348, 3467-347f
Cyanoacrylate rissue adhesive
actions of, 119
application of, 119-130
indecations for, 119-120
reanoval, LA
Cyeloplegia. Sew specific rreatmeir, posteperative procedure
for, preaperative procedwre for

o
Dacryacystitis, chronic/recurrent, dacryooystorhinostomy
Fur. 258301
Dacrpacystorhnostomy, 298-301
compications of, 300
indications for. 294
instrumentatian for. 298-299
apeerative procecune for, 2009301, 2950-3011
pstoperative pracedura for, 3107
preaperative procedure for, 208
Dacrpastemosis, congenital. dacryocystorhinostomy o
JOE-3
Diabetic retinopathy
macular edema in, laser phorocoagulation for, 358-361,
359, 360
panretinal photeesagulation far, 355
Digcle lases, for retinal lser peodedures, 355=172
Draping rechmques, 17-19, 171 181 19f
Creysdale nucleus manipulator, 6

E
Etropioa
causes of, 256
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cicatricial, repalr, 256-257
invnlutional, repair, 256
lateral tarsal strip technique, 256, 258-260, 258(- 260
punctal, repair 256258, 257f
repair, 245, 256-264
Endophatocoagulation, pestenior vitrectomy for, 133-3%4d
Endophthalmitis, pesterior segment vitrectamy in, 22752349
Endotine fixaceon device, 294, 207 207F
Entropion
Causes, 265
cicatricial, 265
involutional, 265
repair, 269=77)
repair, 245, 26527
by horizontal lid splitting/lid shortening, 265, 366- 268,
2671, 268f
by insertion of kewer eyelid retractors, 265, 268-270,
269f 270f
transconjunctival, 220
Entropion sutures, 265- 266, 2E6GF
Enucieation. 304, 305-308
implanis for, 304, 305
Medpor sphere, 304, 305, 306-308, 306
silicone or methylmethacrylate, 304, 305, 306, 3065
207
indications for, 147, 304, 305
instrurmentatoen o 305
operative procedure for, 305-308, 305/-308f
prepperalive provedicre fos, 305
secondary, indications for, 1a7
Epinephrime, 1
Ertum laser, for skin resurfacing, 296-217
Evisceration, 304
complications of, 341
coavtrainclications o, 309
implants for, 304
indications for, 3044, 309
inserumentaticen for. 309
aperative procedure for, 309-311, 3108 301F
postoperative procedure for, 20
preaperative procedure for, 309
Exenteration, 304, 312-%14
complications of, 114
instrumentation for, 102
ogerative procedure for, 312-313, 3126 3
postoperative pracedure for, 313-314
preaperative procedure for, 312
procthesis for, 304
Extracapsular catardct extraction, 40-46, 41 =450 See also
Penetrating kerafopdasiyjiextracapsauiar catarad
exCraciinn prsterior chamlbes miracular ens,
combined
complications of, 4G
fallonw-p, 45
indicatinns for, 4
instrumentation for, 41
operative procedurs for, 41-45, 417 45(
pastoperative procedure for, 45
preaperative procedure for, £0-41
surure removal altes, 45

Eyvellds)
gy af, 245
full-thickness marginal lacerations and defects, repair,
245-247, 245, 246f
full-thickness shartening
b lateral tarsal strip, 256
by weedge resection, 256
horizontal shortening of, 246- 247 256
harizontal splitting/shartening. for entropion repair, 265,
266-268, 267 Z6ES
leswer, blepharoplasty, 273-275, 274f 275f
position. See alsa Piosis
in downgaze, evaluation, 218
evaluation of, 278, 294
upper, blepharoplasty, 271-273, 2721 2750
Eyelid crease, position of, 228

F
Facial nerve block, 12-14
Atkinson technique for, 14, 147
classic Wan Lint rechaigue for, 13, 130
general technique for, 12
rmodified Wan Lint technique far, 13, 137
O'Brien technigque for, 13, 135
Fasanella-Servat procedure, for ptosis repair, 281282, 292F
Fitrrin ghoe, in pReryZidm excision using amnioae
mernbire, 107108 1077
Forced duction resting, 195-196, 1958 1961
Forceps, 4
Forehead [brow lift, endnscopic, 294-297
anatormy for, 205, 205F
complications of, 297
indications for, 294
instrumentation for, 294
operatve procedure fon, 254-2097, 295 24077
poshaperartve care for, 297
presperative procedure for, 294
Farehead wrinkles, Botos chemodenereation for, 315-316, 316{
Foreipn body(ies)
comeal, removal, 17138
intragoular, removal. 129-330, 330F
Frontalis suspension procedure, for prosis repair, 200-203,

291 F-293F

G
Gentamacin, contraindications o, 148
Glabellar lines. Botox chemodenervation for, 315-316, 3167
Globe
e
regrair, 142148
complications of, 148
lellaved-up for, 143
postoperatiee procedure for, 148
sl tissuesloss woounds, nawsurgical management of,
Lii
wavare disruption with irreparable rissee injury,
mianagement of, 147
Gold weight!s]
placement of, 254-255, 254 255f
sigeol, 254
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Goniotomy, in pediatric patient, 231 -235
complications of, 235
indications for, 231
instrumentation for, 231-232, 231f
aperative procedure for, 232-235, 232-234(
postoperative procedure for, 235
preaperative procedire fog, 231

Coniotarmy knife, 231, 231)

H
Hemifacial spasm, Botox chemodenenvation for, 315-316, 316
Histoplasmosis. See Presumed ocular histoplasmogis
symafromie
Haller (1 Farmula, 26, 26
Huollagday | formisla, 26, 26r
Holladay 11 formula, 26, 2
Hoolks, 5F
Horizontal extrancular muscle imbalange, wath “A7 or <™
pattern, supraplacemeant and infraplacement of
horizantal muscles for, 224- 235 Fh4F 225f
Honzontal recius recession, 197200, 20 -2
complications of, 203, 210
follow-wp For, 203,210
fornix approach, 200-203, 2007203 307210, 208~ 20600
indications Por, 197, 204
fnsrrementacion for 197, 204
Hmbal approach, 197-200, 199=-200F 204 -207, 204~ 2077
operative procedwre for, 197-203, 204-210
postoperative procedure for, 203, 210
preoperative procedure for, 197, 204
Hyaluronidase. 12
Hyphema
Ewtciataon of, 139- 147
anterior chamber washout procedure, 140, 1407
automated, 141, 141F
complications o, 141
lallepee-ap for, 141
insEramentagion for, 139= 141
limbal clot delivery, 140141, 14908 1417
medical treatment of, 139
M Al reCEonTy Cullingaspiranon removal, 141, M
suppartive treatenent for, 139

L

Iacisian(s)
clear cornea technigue, 28-31 2B 301 57-58
fimibal, for anterior segment vitrectomy, 71, 72, 75, 18
pars plana, for anterior segment vitrectomy, 71, 76, 76f
scleral tunnel technigue, 2228, 27F 28£ 57

Inferier oblique recessionfanteriar iransposition, 211-215
complications af, 213
Folbow-up for, 213
imdicatiomns for, 213
instrumentation for, 211
nperative pracedure for, 211-215, 210=215f
posteperative proced ure for, 213
preoperative procedure for, 211

In-hospital admission e surgery
preasperative orders for, 1
preparaton for, L

Imstrumentation, 3-6
for extracapsular cataract extraction, 41
for intracapsular cataract extraction fanterior chamber
intragcular lens, 47-48
Ior phacoemulsification/posterior chamber intraocular
lens implantation, 23
witrectomy, lens surgery using, in anterior chamber,
FENE.]
Intacs. See Intracorneal ring segments {Intacs)
Intracapsular cataract extractian/anterior chamber
intraocular lens, 23-51
comphications of, 5l
fiol b -ni, 31
indications fog, 47
instrumentation for, £7-48
aperative procedure for, 48-50, 4850
postoperative procedune lorn 3l
preaperaie pracedure for, 47
subure removal after, 51
Intracarneal ring segmenits {Intacs), 131-133, 131133
naminal expected cormection with, 131
sperifications for, 131
Intrageiilar lang
antefior chamber, 37, g2
insertion, 50, S0F
secondary placement, 22-56
complications of, &G
conEraindications 1o, 52
ol lense-ugs, 35
indicatiens fog, 32
Enstrumentation for, 53
operative procedure for, 53-55, 53f-55(
postoperative procedure for, 55
preoperative procedure for, 52
sufere ferroal alter, 55
capsular bag placerent, g2
ctliary sulcus placement, 12
foldable, 35-37, 350-33f S&
for pediatoc patient, 230
formulas recommended For, axial lengehs amd, 2526,
2
imeartion, 44-45, 44/-45f
complicatione of, 18
follow-up, 38
postoperative procedure for, 28
technigues for, 35-317
for pediatric patient, 223
placement. in pediatric patient, 226
PhEMAL for pediatric patient, 220-2%0
posterior chamber, See alse Penetrating keratoplasty
extracapaular CararacT exXIracun) pesterion
chamber intrascular lens, combined
secondary placement, 5650
cormplications of, 28
contraitdications 1a, 35
Followe-up, 549
indications for, 55
instrumentation for, 55-57
mperative procedens for, 53758
postogerative precadune for, 59



preaperative procedure for, 3G
suture remaowal afrer, 59
rransscleral sutured, B3
pasterinrly dislocated, reositioning of, 1300- 333,
FIF-332f
powver, calculanion of, 25-26, $, 47, 52, 56, &, 227
secondary placement, 52-70
complications of, 20
posteperative procedure for, 20
sulcws fixed, 37, 5859
sufured posterior chamber, placement
alr externe techmgue, B0 G4-66, 645 65 67[-GE]
alr intermo technbgue, G0, G =64, G21-64
inications for, 39
iistrarentation for, G0
irig=sutured technigue, GO, 66-70, GAF 701
dperative procedure lor, Gl-69
operative technigue o 17
preoperative procedure for, 35-60
techmiques fog, G

Intragcular pressure, management of. See specific freatmet,

postoperative procedure for, preoperative proce-
dure fior
1L, S Intradcular lens
Iridlodhialysas repair, 150-151, 150-§317
[Fj £
supuring technigues for, 148-152, 1500153
frauma o
laser treatment of, 149
nonsurgical management of, 149
repair, [49-152 150f-152F
Iris hoodks, 20, 207

K
Keratectomy, 5o olio Pholorefractive keratectomy [TAE]]
laser epithedial keratomileusis (LASEK)
superficial[phatatherapeatic, 112-114
complications of, 114
indications for, 112
instrumentasion for, L2
operative procedure for, 2= 104, T12F-114]
postaperative procedwre for, 114
preaperative procedure for 112
Keratoplasry See Conductive keratoplasty; Lamellar
keratoplasty; Penetrating keratoplasiy
Krypion red laser, for retinal laser pracedures, 355-372

L
Lamellar keratoplasty, L5=118
complications of, 118
indications for, 115
instrumentation for, WS
operative procedure for, 115118, 1165~ 114)
postoperative procedure for, LE
preaperative procedere for, 1S
EASEK, 5ee Laser epithelial keratomilewsis [(LASER)

Laszer epathelial kevatamileusis {LASEE], and phatorelmctive

keratectomy, combined, 126- 128
Laser in situ keratomileusis (LASIK), 1223125, 1.24F
complications of, 125
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contraindicarions 1o, 123
follenw-up for, 125
indicareens for, 123
instramentation for, 129
aperative procedurs for, 123125
postoperative procedure for, 125
preaperanve procedune for, 123
Laser phatocoagulation
focal, of chorokdal necvascularization. 351-365
catra- versus juxta- versus sub-foveal treatment,
I62-365, 363 64, 365
for macular edema, 358-361, 3591 3607
panretival. 355-358, 3530
for reginal breaks, 365-36G7, 366[
Laser skin résurfacing. 236-277, 2960
Laser therapy
for ins traurma, 1449
phatadynamic, af choraidal nespvascularization, 367-372
retinal, 355-372
LASIK, See Laser in situ keratomileasis {LASIK)
Lateral tarsorrhaphy, 252-253 353F 3531
Laugh lines, Botox chemodenervation for, 315-316, 3167
Lensectomy. See Pars plana lenseciomy
Lens loop, GF
Lens surgery, using vitreciamy instruments in anterior
clhamiber, 178
Lewator aponeurosis advancement, for prosis repain, 283-
285, 283f- 2851
Lewator function. assessment of, 278
Lewator resection, for prosis repair, 285-200, 3862891
Lid block, 12-14
Lidacaine X%, 12
Lid speculums, &F
Local anesthesia, agents for, 12

i
Macular edema, Liser photocoagulatien for, 358-361, 3591
I50{
Macular hole, closure, 332, 3337
Macular pucker, repair, 332, 332F
Marcaine. See Bupivacaine 0755
Margin to pupillary reflex distance (MRO], 228
MoCannel suture technigque. [51-152 151) 1527
Pedicatiome, podtaperative apphication of, palient
instructhans fag, 10
bidface lift, wirh tarsal strip, for ectropion repair, 256,
281-2682, 261f, 262f
Mitomycin-C
adjuncrive therapy with, in pterygium eacsion, 107
intraogerative application, in pterygium excision, 102
Miiller muscle-conjunctival resection, for prosis repair,
27B-281, FHOf-281f I79¢
Muscle hooks, 5F

M
Maselacrimal duect
obarruction
in child. probe and ierigation for, 193194, 1937 194f
dacryecystorhinostomy for, 298-301
stenosis, dacryooystorhinostomy for, 208-201
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Md:=YAG laser
posterior capsulobomy, B4-85. 84) 851
for regrain of iris Trauma, 1445
Meedle]s), 3-9
curting, 8L 9
dirnensions of, 8 8
reverse cutring & 9
rognd Laper-peing, & 5
spatiele, B-0 E_I'_'
tip designs, -4 &f
Mepdle holders, 4F

i ]
Drhicwlans block, 12=-14
Orhiral exenteration See Exenteration

P
PAK, Sew Peotocefractive keratectomy [ PAK ) Liser epichelal
ketargmilewsis [ LASER)
Panrerinal phomosagularion, 355=3548, 357
Fars plana lensectony, 349-354
complications of, 354
fodlowe-up for, 354
inclications for, 3449
inarrurmentation for, 340
operative procedure for, 3150-353, 350/-353(F
postoperative proceduere for, 354
preagperalive procedure len 148
Parsent instructiong
for ambulatary surgery, 10
for posteperative care, 20
Pediatric patient]s ). See Child{ren)
Penetrating keratoplasty, BA-58
aphakic, 94-06, 947 50
complicatuomns of, 55
indwations for, B9
instrumentation for, B4
phakic, S-5d, S0HF-03f
postoperative procedure for, 45
pupdl management o B3
surure removal after, 9556
Penetrating keratoplasty (extracapsular cataract extracrion)
posterior chamber intraocular lens, combined,
a7-103
camplications of, 103
indicarions Tor, 97
instrumentation for, 92-G8
operative procedure for, 98- 102, 987 102f
postoperarive procedure for, 102-103
preoperative procedure for, 95
pupil dilation for, G2
Peribulbar anesthesia, 14-15 147
Phacoamulsification
complications of, 38
equipment, set-up, 1
postoperative procedun: for, 38
slony-mokion, 81
lachimigues lor, 31=15
bowl and crack, 34-35, 347

chopping, 323-34 33f
standard divide and conguer. 31-33, 3133
Phaceermulsification/posterior chamber intraccular lens
implantation, for cataracrs, 25-39
Mhakic eye
pemsrrating kertoplasty in, Q0=04 S0 93
pupil management o, &
Fhorocoggulation. panretinad, 355=353, 35371
Fharodymamis themapy
fier chorokdal neawvascularization, 367 -372 3685 370
contact lenses for, magnification faciors associated with,
ATATN
Photorefractive keratectamy { PAK )aser eptihelial
keratomilewsis | LASEE], L E—138
complications of, 128
contraindications m, 326
fodlcves-wap For, 123
indications for, 126
inarrumentarien for 126
aparative procedure for, L 1X7 127
peatoperative provedure For, 127-128
preaperative procedure for, 125G
Photetherapeutic keratectormy, 12-114
Prcumatic retinopexy, 343-345
ooamplications of, 345
contrandicanons oo, Td3
indications fer, 343
instrementation for, 343
arerative progecure for, 343-345
postaperative procedure for, 345
Pastertor capsularomy
W YAG laser, 84-85, B4f 85F
in pediarnic patient, 227
Pasterior fixation Faden suture, 222-223 2225~ 323f
Postopierative care, patient instructions for, 20
Preagerative preparation, 1R=11
Presumed ooular histoplasmasts synclrome, treatment of,
AR1, 3631
Proparacaine hydrechloride, 16
Pseudoptosis, 218
Merygium excision, 10408
aietd agljunctive therapy with mitammyein-C L
bare sclera rechnbgue for, 104- 106 105), 10G]
camplications of, 108
with feee autogenous conjunciival ransplantation,
10G- 107, 104, 1077
indicationsg lor, 10
instrumentation for, 104
operative proceduare for. W04- 108
posTEperative procedure lor, 108
presperative procedere for, 104
and wse of ammiotic marmbrane wighiwitlowt Ghrin gloe,

107 10, 107F

Prosis
acuirel, 18
assassment of, 278, 294
causes of, 278
classification of, 278
conpenital. 238
lateral, 278
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repair, 228=247
by external levator aponeurosis advancement, 283-2485,
283f-ZB5F
Fasanella-5ervat procedure, 287 - 283, 282F
b frantahs suspension, 280-293, 291F-293]
by besaror resection, 283200, 28G[-2849f
Milller muscle-eomunclival resection proceduns lor,
27E-2B1 2T9-2RL 2T
preaperative procadure for, 218
Punctoplasey, 302-303, 3023037
Ponciere wound(s!, nonsurgical management of, 143
Fupilis)
dilation. See specific frearment, preoperative procedure For
management for penetrating keratoplasty, 89
répatr, 151153 1518 1520

R
Radiation retinopathy, panretinal photocoagularion for, 356
Ranibizumahb { Lucentis], for choroidal neasvascularization,
intravitreal injection of, 171-324
Rectus muscle s]. See Horzontal rectus recession
Rectus recession. See else Horizontal rectus recession
with adjustabde sutore technigue, 216-221
complications af, 221
Follow-ug lor, 221
imdications far, 216
opefative procedure for, 216-220, 216220
posteperative procedure for, 221
preoperative procedure for, 296
susfuire addjuscerent, 230, IS
Retinal Breaks, laser phatocoagulation fos, 365-367, 366/
Retinal cryatherapy, 2E-3448. 346f-347
Eetinal detachment, repair, 335
preumatic retinopexy for, 343-345
preaperative procedure for, 235
scheral buckling procedure, 335-142
complications of, 342
lallowe-up for, 243
insgrurmentaticn for 3135-5336
operative procedwre for, 336 - 343, T 341
postoperative proceduse for, 243
preaperative procedure for, 33%
Retinal laser procedures, 335-372
Retinal reattachment surgery
poeumatic retinopexy lor, 343-345
preoperative procedure for, 135
principles of, 335
stleral buckling procedure, 335-342
Retractors, 5f
Retrobulbar alcohol infection, 16
Retrabulbar anesthesia, 15-16 1GF

5
Sanders-Retzlafi-Krall [SRK) formuola, 25-26, 40 47, 52, 56,
G0, 57, 237

Seissgrs, 3

Scleral laceranons. See also Cornenscleral licerations
posterion, repair, 146, 146§

Scleral tunnel technique, 22-28, 27F 28F 57

Serrefine, Gf

sickle cell disease
pFrecautions in, 13%
screening for, £39
Sickle cell retinopathy, panretinal phatocoagulation for, 156
Skin graft, with tarsal sirip, for ecirogion repals, 356, 263- 264
263, 264F
Spatulas, 57
SRE formula. See Sanders-Retzlaff-Kraff (SR} formula
SERKT lormuila, 26, 26
SLadns/sLaining
caprular, 18
wireous, 38
Sternids, See alio specifie rreatmenl, postoperative procedure
for, preaperative procedare for
subconjunctival, postoperative administration of, 148
Subtenons anesthesia, 15, 150
Superficial keratectoomy, 1L2-194
Surgecal field, preaperative preparation of, 12
Suruge( s} See also Enropion sufures
ahsorbable, B
chramic gut, &
material for, 1=4
nonabsorbable, Z=4
mdon, 2
plain gut, £
polyester. 8
polylactin, 8
polygbyealic acid, &
polypropylens, 1
remaval. See afse specific treafment, postoperative
procedure (or
after anterior chamber [DL placement, 35
after extracapsular cataract extraction, 46
after intracapsular cataract extraction/anterior
chamber intraocular lens, 51
after poatenion charmber 1OL placement, 59
silk, 2
Suturing technigues, for iris, 1448-15% 150{-152(

T
Temparal artery biopsy, 250-251, 250 251F
Terracaine hydrochlorde, 16
Tissue adhesive
actions of, 119
application of, 11%=130
inclications [or, L9120
rermevgl, 120
Topical anesthesia, 16
Trabeculatomy, in pediatne patient, 235=-29%
camplications of, 238
indicatbons for, 235
fnstrumentation for, 215
opetative procedure for, T36-238, 236/~ 180
postoperative procedure for, 235-239
preoperative procedure for, 235
Traumatic cataract surgery
with capsular tension ring. 79-83
compHlicatbene of, 85
dalayed procedune, 79
electve procedune, 79
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Traumatic cataract surgeny (oomt. )

(odlowe-uip, 83

indications for, 24

inssrurmentation for, 20

operative procedure for, B0=83, B0 52
postoperative procedure for, 81

precperative procedore forn, 22
secondary. for late anteror segment vilreoas
complicaliong, J&- 77, ]‘_I":_[
Innavit probe, parameters for, 122
lenses for, 320, 322
POSIETION segment, 319-334

presperative procedure for, 79-20

timing of, 2
USINE vitrecomay instraments, i anterior clamber,

=78

Tunable dye laser, far perimal laser pracedures, 355=-374

W

Verteprofin, phorodynamic therapy with, 367-372,
IGRITOF

Visudyne, phetodynamic therapy with, 367-372, 368/-370f

Vitreckomy

Accorus 23-gange 2500 cpm probe, parameters for, 323
Aceunid 25-gauge 1500 cpm probe, paramerers fior, 322
Accurus 300 probe, parameters for, 222
Accurus 2506 probe, parameters for, 322
dir-gas exchange procecdure in, 326
anteriaor segment, 34, 547

carmplicarions of, T8

general principlas of, 71-72, 71F 73f

combined with lens removal, 349

complications of, decumentation, 334

for epdophotecgagulation, 358574

imendophthalmrins, 127=3289

Frllawer-up fior, 534

indications for, 3149

instrumentaton fer, 3149-320

intravitreal gas bubble size after. documentation, 334

for macular hole, 232, 3337

for macular pucker, 332, 3327

operative procedure for, 220-327, 3200327

postaperalive procedune for, 334

preppaerative procedire for, 319

for removal of intraccular foreign body, 329-330, 3HF

for repositioning of posteriorly dislocated intraocular
lens, 330-332, 3307332

special applications, 127-114

in submacular susgery for choraidal neovascular
membrane excision, 333-139

for inadequate pupillary space, 72

indications for, Z1

instrumentation for, T3

instrurment remaval in, 2L 721

limhbal appraach, 71, 72, 76 78

for management of vitreouws 055 31 CAaract sUrgesy,
13-75, Tif-75)

aperative procedure for, 73-74

pars plana approach, 71, 76, 761

postoperative procedures for, 18

silicone oil infusion in, 326-327F 127F
Yitrectomy probe, tissue engagement in, 20, 71t
Yitreous
biopsy. 147320, JT6F
persistent hyperplastic primary, surgery for, using
vitrectomy msiruments, inantecior chamber, T2
Witreous staiming, 18

X
Kylocaine. See Lidocaine 2%
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