New techniques and instruments for lens implantation
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Although no major breakthroughs have recently emerged in the
area of lens inseriion technigues and technology, small incre-
mental advancements continue to take place for the placement
of foldable intraocular lenses through small incisions. Folders
have become more innavative in their ability to effectively fold
lenses, and inserters have been downsized and enhanced to
allow insertion through smailer ncisions with more effective
purchase of the lens. New cartridge injectors are increasing in
popularity because of their ease of use and ability to pass
through smaller incisions, especially with modifications. In ad-
dition, increased knowledge regarding techniques and comali-
cations of noncapsular supported intraocular lenses continues
to be gained, adding to our ability to choose the proper tech-
nique for secondary lens insertion in these selectad patients.
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Althongh no major changes with respect to techniques
and deviees have been forthcoming sinee this subject
was last reviewed in Cwrvens Opinios i Ophiluifimnfozy in
1993 [1]. small improvements in techniques and insoro-
menzation for the placement of incraocular kenses (101.5)
continue to occur. As the rend toward phacoemulsifica-
ton with the use of foldable 101 grows [ 2], Bumiliariey
with these deviees will rake on inereasing importanee. In
addition, our knowledge regarding the safery, efficacy.
instrumeneation, technique. and complications of nontra-
ditionally suppuorted posterior chamber 101s conomucs
to advance.

Folding and insertion forceps for three-piece
foldable intraocular lenses

There has been a definice crend toward the development
of separate instruments for folding and inserting 100
rather than using the insertion device to fold the O A
grearer amount of energy is required to fold an 101 than
to hold 1t in its folded position, As a result, instruments
that hold the folded [OL for implantation in the ¢ye can
be made somewhat smaller and finer than would be nec-
essary if they were also uiilized for folding the [OL.

The Fine Universal NI forceps (Rhein =03-2339-R.
Rhein Medical, Tampa, FL) is a modification of the
Fine Universal 1 forceps. [t has been downsized wich ul-
erathin blades and allows a smaller profile to be placed
through the incision because of the hollowing our of the
hlades that hold che folded lens in place (Fig. 1). The
forceps is calibrated for loading with most loading for-
ceps and devices, The direct-acting angled jaws releuse
the fens slowlv, and the deviee is uscful for all chree-
picee foldable Tenses, including acrvlics.

The Nichamin loader (Rhein =05-2342) and inscrtion
forceps (Rhein 203-234+4) represent interesting modifica-
tions of previous inscruments because of the double tabs
on the folding instrument, which prevent the lens from
tilting during the loading process (Fig. 2)."I'he insertion
forceps has taller and chinner blades. which maximize
the surface area acound the folded upric, preventing a
folded lens from flipping out of its jaws during loading
and insertion. T is alse useful for all three-picee foldable

sifreone and aervlic lenses,

Rhein Medieal has upgraded the Nichamin deviees wich
the development of the Nichamin H loader and mserer
(=05-2346 and =03-2348) (Fig, 3. The special canopy
blades of the loader are compatible with @ 5.3-mm and
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Fig. 1. The Fina Universal lll forceps (Rhein #08-2339-R; Rhein Medical, Tampa,
FLL (Courtesy of Rhein Madicat.)

6.0-mim foldable lens and prevent che optic from migrae-
ing out of the jaws. "Fhe special window in the blades en-
sures a precise grasp of the folded optic with the inserrer,
and the distal tips have tving placforms for tueking the
teading haptic into the fold of an optic. "T'he thin blades
of the inserrer allow for inscereion chrough a smaller inci-
sion and are designed for 3.3-mm foldable lenses in all
dioptic ranges, as well as a 6.0-mm fens ol up o 22 1.

The Buratto insertion forceps (Asico AR-4273; Amencan
Surgical Instrument Corp., Westmone, 1) was destgned
specifically for the aervlic lens, Te has extremely delicate
contowrcd blades, which aliow for posithve purchase of
the lens and nscertion through a 3.5-mm inctsion with o
fr-mm AcrySol eptic (Ciba Vision Corp., Aclanca, GAD

Rhcin's Eehner Hoader and inserter (503-2376 undd =05-
23771 is specifically designed for both 3.5-mm and 6.0-
mm acrylic foldable lenses (g, . The fens is placed on
the center beam of the Toader. and the insereer is placed
on the outer anterior surface of the lens. The blades of
the insercer are pushed down ro fold the lens as icis pur-
chased for insertion. The crescentric blades of the in-
serter grasp che lens around the periphery, protecting the
ceneral opric from damage or impressions and allowing
the insertion of the leas through a smaller incision than
would be possible if the fens were purchased closer 10
the fold.

Technique for three-piece foldable ‘
intraocular lenses using folders and forceps
All chree-piece faldable lenses are being manufactured
with polymethyl methacrylate (PNINIA) hapries o -
crease hapric stabiliey and decrease the rate of lens decen-
tration. (4der lens insertion techniques for use wich Pro-
lene (Kthicon Inc., Somerville, NJ)Y hapeics  utilized
tucking the haptics between the folded halves of the lens
prior to insertion through the incision. This technigue
does not work well svich PNINA haprics, which may snap
permanently or kink when being tucked. In general, the
technique for folding and implanting three-picce lenses
wich PANINA haprics is as follows,

The lens is purchased with the insertion forceps held in
the dominans hand and then placed into the folder or on
the surface. from which it can be purchased by the folder
in the nondominant hand. "T'he lens is folded. and then
the insertion device, in the dominant hand. holds the

inserter

Loader

B

Fig. 2. A, The Nichamin loader (Rhein #05-2342). 8, The Michamin inserter {Rhain
#05-2344). (Counesy of Rhein Medical ) '

Fig. 3. The Nichamin Il inserter {(Rhen #05-2348) and loader (Rhein #05-23486).
{Courtesy of Rhen Medical)
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Fig. 4. The Lehner il inserter (Rhein #05-2377} and loader (Rhein #05-2376).
{Courtesy of Rhein Medical.)

folded [ens, which is ready for inseraion. When lenses are
folded across the 12- and 6-o'clock axis. they are oriented
in the holding or insertion instrument wich a leading and
trailing haptic. In contrase, folding across the 10- und
4-0'clock axis (ohlique axis) or across the 9-and 3-0"clock
axis will vield a folded configuration with both hapeics
pointed inferiorty with the fold supcriorly, After inser-
tion through the incision. the hand is then brought into 2
proper position so that the fold is superior. After the
leading hapric has been delivered under the distal capsu-
lorhexis, the foreeps are slowly opened (direer-acring for-
ceps) or closed (reverse-acting foreeps). allowing the lens
o unfold. ‘The crailing hapeic is then usually dialed into
the capsular bag to the lefe. Using the folded orientation
with both hapties directed inferiorly negaces the need for
dinling in the crailing haptic because both hapries will
unfold inco che capsular bag, pulling the opeie through
the capsulorhexis.

The Aleon AcrvSof lens, which requires 3.5- to 4.0-mm in-
cisions for 6.0-num oprics and 3.2- to 3.53-mm incisions tor
5.5-mm optics. is now packaged inoa wagon wheel dis-
penser. The easicst folding instrument to use for these
lenses is the Rhein folder, because the tips have been ex-
tended to make it casier to remove the lens from irs wagon
wheel packaging, The forceps can be turned with the tips
down in the nondominant hand, “I'he tips go into the slocs
an both sides of the opric. allowing purchase of the lens so
chat it can be picked up and placed on a drop of viscoelas-
tie. The foreeps are then wrmed so that the rabs are down.
The lens is grasped and falded. and then the insertion de-
vice in the dominant hand is used o purchase the lens,

Some surgeons prefer o fold this lens along the Y- and
J-oclock wxis wich the haptics downward so thar the pos-
reriorhy staked hapric (the dp of which enrers the incision
first) can be pulled up and pliced herween che folded lens
ard the blade of the foreeps and inserted inosuch o way
thar the hand is supinared with the fold o the night. Oth-

ers preter folding along the 10- to 4-0'clock oblique axis so
that for modificd-C loops chere is a cross-swords appear-
ance of the haptes [34%] 7V his pardicalar folded Jens can
he delivered into the eve by placing the leading hapsic
tposteriorly staked  hapticy chyough the ancision com-
pressed against the folded optic during inservon cthrough
the wound, "FPhe angeriosly staked haptic {the op of which
is the last portion to enter the eve), by virrie of its orenta-
tion with an oblique folded lens, also becontes com-
pressed ugainse the opric during insergon, Soll others ree-
ammened folding acrvlic leases along che 6- w 12-07clock
axis hecause of a pereeived benefie of allowing for Jess
rranmatic inseecion theongh o smaller incision size [3].

Although it is not mandatory, some have found chat
warming dervlic lenses prior to nsertion allows for casicr
folding and manipulation, Lenses can be warmed 1o
body temperature by plicing the lens package in the
pocket of a circulating nurse. IF other warming mechods
are nsed, the lenses should not be warmed beyond 10071
and should he warmed for no more than 10 minoees ac
this temperacure because of porential lens fogging [3].

Cartridge injector systems

Some of the newest advances in lens insertion technol-
agy surtound the use of cartridge injector systems. There
are many perceived advantages of implanting foldable
1OLs with injector systems, as compared with folding
forceps. “I'hese advantages include the possibility of
greater sterility, ease of folding and inscreion, and im-
plantacion through smaller incisions.

Greater steriliey with injector systems is believed to oc-
cur because the [0 is broughe directly from irs sterile
package to its sterile carrridge and inserced into the cap-
sular bag withour ever touching the external surface of
the eve. as is the case for fenses in folding forceps. Al-
though this advantage would suggest a lower rate of en-
dophthalmicis wich injector svstems. recent clinical stud-
ics have shown no significantly different rate of bacrerial
contamination of the anterior chamber after implanration
of silicone lenses with o foreeps versus an injector {6},

Perhaps the most appealing advantage of injector sys-
cems s that the lens can be loaded by a nurse or techni-
cian without the wse of an operating microscope, further
sercamiining che procedure. In addition, inserting fold-
able lenses wich a cartridge deviee is generally felr to be
casier chan insertion with forceps. and these lenses can
usuathy Be implanted through o smaller incision when
delivered by means of an injector. compared with an in-

sertion foreeps (7.8].

ANO) has designed anew cartridge tnjector system called
the Unfobder ANMO Phacofles T Implantacion: System
CAHerzan Medical Opties. Ervine, CAY for sceond-genera-
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tion silicone chree-picee toldabte Tenses wirh PAINTA
hapeics e 30, e has o cormnidge wiech a 33-degree bevel-
down configuration thac can implant the SIHO LN O -
fergan Medica) Opries Trvine. CA) foldable silicone 101,
with PYINIA hapries cthrough w28 o J.0-mm clear
s i etlon

corneal incision. The tip ot the inscrtion rod
cap s thae earing of the lens is avolded. Afrer the vis-
coclistic-hined cartnidee has heen louded and the lens
talded. the caroridee tip s inserred chrongh che incision
into the ancerior chamber wich the bevel down, The
hevelis chen rotaced shightly o che surgeon™s el so te
the leading haprtic is pomtng o the surgeon’s letft as the
aptic is advanced with the handpicee rod, The leading
wop of the 1O should abwavs poine to the surgeon's left
rhrevghour che entire procedure. As che opric s ad-
vanced, the bevel will need o be rotated down and rhen
to the surgeon’s right o keep the lens in praper onenta-
ton (Fig. 61, T'he leading hapric s placed into the bag as

the 1O s relensed. Oncee che optic is completely our of

the careridge, the handpicee rod s retracted prosimal o
the end of che trailing hapric and ehen advanced wich the
hevel down to place the vwling hapae wichin che bag.
Placing the bevel complerely wichin the capsulorhesis at
this stage of inscriion keeps the opeic in place and cn-
sures placement of the crailing loop.

AN has developed an injection svstem for ics foldable
acryvhe 1O, the Claniflex lens. 'TUhe Clariflex has a 6.0-mm
opric with PNIMA haptics and can be implanted through a
A5-mum incision via g carrridge injector. Aleon’s 5.5-mm
AcervSof (NA3OBA) can be injected with a standard car-
tridge through a 3.0-mm incision, and some have reporced
injecting this lens through a 2.8-mm incision {9].

As more emphasis has been placed on inserting lenses
thronegh smaller 1ncisions, concerns have arisen regard-
ing aleerariens in wound architecture produced by fore-
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Fig. 5. AMO Unfolder carlndge injector system {(Allergan Medical Optics. irvine.
CAt (Courtesy of Allergan Medical Optics )
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Fig. 6. Implantation of a three-piece foldable intraocular lens using the AMQ Un-
folder cartridge injector. The cartridge bevel is rotated to the nght to keep the
iens in the proper onentation as it is ejected by the soft blue Teflon tip. {Courtesy
of Allergan Medical Optics.)

ing f()l(lcr's and inserrers through incisions too small for
nonteaumaric insertion. Kohnen e /. [10¢] found that
foldable TOHEs could be inserced through the smallese
mcisions when an injector was used. However, these in-
cisions enlarged approximarely 11% from rearing of
corneal ussue. Corneal acision tearing was found to be
wrore pronounced wich injector insercion dhan wich for-
ceps inscroion, and final incision size afrer lens insertion
was found o be similar for cach evpe of lens inserted,
despite the initially smaller size for injector-insereed

lenses.

I’he concern with regard to traumatic fens insertion stems
from che possibility thar self-scalability will be compro-
mised by the screeching of corneal incisions with a possi-
ble increased risk of wound Teaks and endophehalmicis. [t
is because of this char some dare urging a balance benween
producing the smallest incision for lens insertion and al-
lowing a large enougl incision for araumatic lens inser-
tior. Gills {11] has found rhar injection of the Star AN
4203 plate haptic 1O (Sew Surgical. Monrovia, CAYean
be accomplished arrmaricaily chrough o 2.5-mme clewr
corneal incisien by curting a V-shaped noreh T-mm wide
in the inferior aspect of the oval bevel of the S 1-
AMEC-H5 injector tStaar Surgicul),
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Sutured posterior chamber intraocular lenses
During the pasr 2 vears, the era of che incracapsular
catamier exrraction huas shipped even further inco the past
This leaves us with fewer uncomplicated aphukes seeke
ing secondary 100 inscrtion. Consequently, our abihe
to determme the 1deal noncapsular 1OLL placement pre-
cedure is canfounded by numerous variubles, These in-
clude the many intruoperative complications concurrent
with the loss of adequare capsular suppore—namely: vit-
reous presentition and incareeration. corneal endothelial
compromisce. iris and angle damage. persistent auclear
and cortical material, glavcoma, macualar edema, recinal
deachment, and uveitis. The identity of the optimal
procedure remuains clusive because  prospective  con-
trolled studies may never he realized.

Nevertheless, surgeons: strive to improve technigues
and evaluate the various procedures for lens insertion
for those withonr adequate sup])urt.'Although en-
doscopy [12] and mirror-guided needles [13] aspire to
enhance the precision of suture placement, they are nei-
ther commonly available nor necessarily safe and effee-
tive. Some have published [14] and cven more have
tricd the use of foldable 10Ls for suleus soture fixarion
to minimize wound size and surgical inconvenience.
Linfortunatelv, these implanes lack rigidity and haptics
bearing islets—charactenistics probably necessary for
madern suture fixacion [15].

Menezo e af |16] and others have added a third plaver to
the competition between Kelman-sevle open-loop ante-
rior chamber (AC) 1OLs and large optic all-PNINA pos-
terior chamber (PC) 10Ls in these cases of severely
compromised capsules. "They have suggested a nonangle-
supported Waorst-Claw anzerior chamber lens, hoping to
avoid angle damage and exacerbation of glancoma by the
unique geometry of this implane. They have proven this
chotee a viable alternative in select cases.

Haolland e /. |17] performed gonioscopic analvsis of scle-
ral sucure-fixated haptics and recognized the develop-
ment of 4 fibrotic membrane around haptics when they
were located wichin the sulcus but found no such stabi-
lizing construct when the haprics extended bevond the
suleus. This may explain why AMeDermore and Puklin
118] encountered cicarrization to the pars plana of o su-
rured PCOL that required haptic amputation and exci-
sion before rednal reattachment could be achreved.

The German literature [19] showed quantitgively com-
parable Blood aqueous barrier integriey in patients with
both aditional PCTOLE, inserrion and scleral fixation
when mensured 3 monzhs following sargery, This corro-
borutes chie clinical success of PCTOLL sutuning in cases
of moderarely compromised corneal endothelial funcrion,

Despite the growing nember of surgeons utilizing modern
islec-bearing hapric implants, controlled and measured ub
externo technigues, and methodical knot burial, o number
of repurable anterior and posterior segment surgeons cling
e und espouse blind suture pusses (ab internod, inetfec-
ual scelerul Taps, grooves, and even blatune knot exrernal-
paion. In addition to donor corneas and sclera, processed
pericardiom has been pardiculardy helptul in cases of lare
suture exposure and in those instances in which the su-
tures stubbornly refuse w burv. Some highty skilled sur-
acons routinely perform double ranscleral sulcuns fixaton
wnder topical uneschesia iCrandall AL University of Ueeh,
personal communication, July 1997).

One of the mose fascinating recent artcles by “leich-
mann and T¢ichmann [20] demonserared 16 porential
suture paths chrough single-islet—containing haptics (ac-
tualty, they showed over 64 possibilities). Although sev-
eral were benign, many induced torque and lens ol
while others made knot burial impossible. "'his may help
to explain why some surgeons and series have an unusu-
ally high degree of suture exposure and lens dle. "The
proponents of some new [OLs with owo islees per haprtic
ariginally designed to provide so-called four-point fixa-
tion, may vield even more conveluted suture paths, ex-
posed knoes, and lens tile instead of greater stabilicy, Tt
may be possible to support one haptic bv a capsular rem-
nant and the other through sulcus surure fixation. How-
cver, poor lens position and chronic uveits (Lewis JS,
Wills Eye Hospital, Philadelphia, unpublished data,
November 1996) are common with chis one-poine fixa-
rion technique and should be discouraged.

One series from the Universiey of Pitesburgh [21] describes
the use of sulcus suture fixation in cight aphakic contact
lens—intolerant children. Clearly, suleus suture fixation can
now be considered mainstream. The surgeon faced with
inadequace capsular support can choose berween a variety
of AC 1OLLs, iris surure fixagion, and scleral suture fixation.
The decision is best based on the surgeon’s familiariey
with the ceehnique and clinical judgment.

Conclusions

Small incremental udvancements continue to tuke place
for the placement of foldable 1OLs through small incisions.
Folders have become more innovative in their abilicy o ¢f-
fectively fold lenses, and inserters have been enhanced to
allow insertion chrough smaller incisions with more cftec-
tive lens purchase, New cartridge injectors are inereasing
in popularicy because of their ease of use and ability o pass
through smalicr incisions. [n addidon. increased knowl-
cdge regarding techniques and complications of noncapsu-
lar supporred 1OLs continues to be gained, adding w our
abilicy to chuose the proper technique for seeondary Tens

insertion in these selected patients.
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