
p to date, a number of techniques have been used for cataract sur-
gery. However, phacoemulsification is the most common method.
Other methods such as mini-nuc, phacosection, sandwich and pha-

conit have also been used by many surgens.1 Capsulorhexis is among the
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Efficiency and Safety of the
Vacuum and Needle Capsulorhexis in

Cataract Surgery Using Anterior
Chamber Maintainer

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of this study was to com pa re the out co mes of two dif fe rent cap su -
lor he xis tech ni qu es in the ca ta ract sur gery un der an an te ri or cham ber ma in ta i ner wit ho ut using vis-
co e las tic ma te ri al. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  This study inc lu ded two hun dred and fo ur eyes of 189
pa ti ents (99 ma le and 90 fe ma le). Ca ta ract sur ge ri es we re do ne in 102 eyes, pha co e mul si fi ca ti on in
94 eyes and lens as pi ra ti on in 8 eyes by mi ni-nuc. The cap su lor he xis eyes we re di vi ded in to va cu -
um (gro up 1; 108 eyes) gro up and ne ed le gro up (gro up 2; 96 eyes). RRee  ssuullttss::  A suc cess ful cap su lor -
he xis was ac hi e ved in 102 eyes in Gro up 1 and in 89 eyes in Gro up 2 (p= 0.41). The me an si zes of
cap su lor he xis ac hi e ved in Gro up 1 and 2 we re 5.87 ± 0.30 mm and 5.90 ± 0.27 mm, res pec ti vely. Du -
ring cap su lor he xis en han ce ment, 6 eyes in Gro up 1 and 7 eyes in Gro up 2 had pe rip he ral ex ten si -
on (p= 0.25). CCoonncc  lluu  ssii  oonn::  The re was no sig ni fi cant dif fe ren ce bet we en va cu um and ne ed le gro ups.
Use of an an te ri or cham ber ma in ta i ner wit ho ut using vis co e las tic ma te ri al al lo wed cap su lor he xis
thro ugh a 1 mm in ci si on in all ca ses. Pha co de vi ces and the de ve lop ments in in tra o cu lar lens tech-
no logy gi ve the op por tu nity to use the sa me in ci si on for cap su lor he xis, pha co e mul si fi ca ti on and
in tra o cu lar lens imp lan ta ti on. Both met hods had low cost, we re sa fe and easy to apply for cap su -
lor he xis. 

KKeeyy  WWoorrddss::  Ca ta ract; cap su lor he xis

ÖÖZZEETT  AAmmaaçç::  Vis ko e las tik ma ter yal kul lan ma dan ön ka ma ra ko ru yu cu ile ka ta rakt cer ra hi sin de iki
fark lı kap su lo rek sis tek ni ği nin so nuç la rı nı kar şı laş tır mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Bu ça lış ma ya 189
(99 er kek ve 90 ka dın) has ta nın 204 gö zü da hil edil di. Ka ta rakt cer ra hi si 102 göz de mi ni-nuk, 94
göz de fa ko e mul si fi kas yon ve 8 göz de lens as pi ras yo nu yön te mi ile ya pıl dı. Kap su lo rek sis ya pı lan
göz ler va kum (grup 1; 108 göz) ve iğ ne (grup 2; 96 göz) gru bu ola rak iki ye ay rıl dı. BBuull  gguu  llaarr::  1. grup -
ta 102 göz de, 2. grup ta 89 göz de kap su lo rek sis ba şa rı lı ol du (p= 0.41). El de edi len kap su lo rek si sin
or ta la ma açık lı ğı 1. ve 2. grup ta sı ra sıy la 5.87 ± 0.30 mm ve 5.90 ± 0.27 mm idi. Kap su lo rek sis es na -
sın da 1. grup ta 6 göz de ve 2. grup ta 7 göz de pe ri fe re uza ma gö rül dü (p= 0.25). SSoo  nnuuçç:: Va kum ve iğ -
ne gru bu ara sın da an lam lı bir fark bu lun ma dı. Vis ko e las tik ma ter yal kul lan ma dan ön ka ma ra
ko ru yu cu ile tüm ol gu lar da 1 mm’den kap su lo rek sis yap mak müm kün dür. Fa ko ci haz la rı ve göz içi
lens tek no lo ji si ge liş me si ile kap su lo rek sis, fa ko e mul si fi kas yon ve göz içi lens imp lan tas yo nu için
ay nı in siz yon kul la nı la bi lir. Her iki me tot kap su lo rek sis için kul la nı mı ko lay, gü ven li ve dü şük ma -
li yet li bu lun muş tur. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ka ta rakt; kap su lo rek sis
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ma jor steps of ca ta ract sur gery. A strong and in tact
cap su lor he xis is cru ci al for the sa fety and suc cess
of sur gery, be ca u se it pre ser ves the na tu ral arc hi -
tec tu re of the cap su lar bag, re sists the de ve lop ment
of ra di al te ar and fa ci li ti es imp lan ta ti on of in tra o -
cu lar lens (IOL) in the bag pos te ri or cham ber. 

Gim bel and Ne u hann we re the first to des cri -
be the met hod of a con ti nu o us cur vi li ne ar cap su -
lor he xis (CCC).2 We al so used CCC in our study as
a ro u ti ne ca ta ract sur gery pro ce du re. A suc cess ful
and comp le te cap su lor he xis has ad van ta ges not
only in ca ta ract sur gery, but al so in IOL imp lan ta -
ti on. In or der to ac hi e ve a suc cess ful ope ra ti on, the
pre sen ce of a smo oth and op ti mum si ze cap su lor -
he xis is es sen ti al. For this pro ce du re, spe ci a li zed in-
s tru men ta ti on and de vi ces we re de ve lo ped as the
sur ge ons fo und the CCC tech ni qu e dif fi cult.3-5 The
sa fer and ea si er pro ce du res we re de fi ned by Ta hi
H et al (1999).3 Fol lo wing this, cap su lor he xis co uld
of ten be per for med by a cysto to me, a ne ed le, cap-
su lor he xis for ceps or com bi na ti on-type ins tru -
ments and va cu um.1,6-10 Re gard less of which
ins tru ment is used, se ve ral prin cip les can help the
sur ge on comp le te cap su lor he xis suc cess fully.9,11 It
is im por tant to ma in ta in the an te ri or cham ber
depth (ACD) du ring ca ta ract sur gery. Shal low
cham ber in cre a ses the ten si on on the zo nu les re-
sul ting in cap su lar te ar for ma ti on run ning pe rip -
he rally. Whi le most sur ge ons use vis co e las tic
ma te ri al to ma in ta in a de ep an te ri or cham ber, ot -
her sur ge ons re com mend the use of an an te ri or
cham ber ma in ta i ner (ACM) to ma in ta in a con sis -
tently de ep an te ri or cham ber.1,3,6,7,11-14

The aim of this study was to com pa re the out-
co mes of two dif fe rent cap su lor he xis tech ni qu es in
the ca ta ract sur gery un der an ACM wit ho ut using
vis co e las tic ma te ri al. 

MA TE RI AL AND MET HODS

This study inc lu ded two hun dred and fo ur eyes of
189 pa ti ents (99 ma le and 90 fe ma le). Me an age of
the pa ti ents at the ti me of sur gery was 63.97 ± 14.33
(SD) ye ars (ran ge 15 to 92 ye ars). The study gro ups
we re iden ti cal in age, sex and ra ce (p> 0.05, p> 0.05
and p> 0.05, res pec ti vely). Sur gery was per for med
in eyes with up to 3+ nuc le us hard ness ac cor ding to

Lens Opa ci ti es Clas si fi ca ti on System II.15 Pa ti ents
with gla u co ma, pse u do ex fo li a ti on syndro me, his-
tory of cor ne al and iris di se a se, small pu pil la, high
myo pi a and hype ro pi a, se con dary or ma tu re ca ta -
ract, and iat ro ge nic an te ri or cap su le te ar du ring in-
tro duc ti on in to the an te ri or cham ber we re not
inc lu ded. The pa ti ents we re di vi ded in to two gro -
ups; char le ux as gro up 1 and ne ed le as gro up 2. 

A pa ra cen te sis was do ne at 6 o’c lock po si ti on
by a 20-ga u ge bla de from tem po ral si te and an
ACM was in tro du ced; con ti nu o us ACM in fu si on
with a ba lan ced salt so lu ti on (BSS) was used thro -
ug ho ut this system. Then two si de-port in ci si ons
for the cap su lor he xis and the chop ping ins tru ment
we re al so do ne at ap pro xi ma tely 9 and 2 o’c lock po-
si ti ons with bla de. 

An an te ri or cap su le te ar was ma de thro ugh
the 9 o’c lock in ci si on with a cysto to me and an an-
te ri or cap su lar flap was pre pa red. Then char le ux
can nu la was in tro du ced in to the an te ri or cham ber
and so me BSS was as pi ra ted with syrin ge in ca se
re gur gi ta ti on was ne ces sary (Fi gu re 1). An te ri or
cap su le was cap tu red from un der the for med flap
and was as pi ra ted un til occ lu si on was for med.
Whi le va cu u ming with an in jec tor in the left
hand, and cap su lar flap be ing held with a char le -
ux can nu la in the ot her hand, a cap su lor he xis me -
a su ring abo ut 5-6 mm in di a me ter was for med in
the co un ter clock wi se di rec ti on in ac cor dan ce
with the pu pil lary axis (Fi gu re 2). With this pro ce-
du re, the torn flap was grab bed by for ming the va -
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FI GU RE 1: In jec tor in left hand, ex ten si on set and char le ux can nu la in the ot -
her hand.



cu um ef fect of syrin ge to as pi ra te, pro du cing se ve -
ral suc ces si ve te ars. 

The se pro ce du res we re re pe a ted for thre e or
mo re ti mes un til the cap su lor he xis with an ap pro -
xi ma te di a me ter of 6 mm was comp le ted. CCC was
me a su red ver ti cally and ho ri zon tally and the me an
was cal cu la ted from the two di a me ters.

Chi-squ a re and the in de pen dent-samp les t-
tests we re used for sta tis ti cal analy ses. Nor ma lity
of da ta dis tri bu ti on was tes ted using One-Samp le
Kol mo go rov-Smir nov test. A p va lu e less than 0.05
was con si de red sta tis ti cally sig ni fi cant. All sta tis ti -
cal analy ses we re per for med on SPSS/10.1 for win-
dows.

RE SULTS

The cha rac te ris tics of pa ti ents we re gi ven in the
tab le. The me an age of the pa ti ents was 63.06 ±
14.70 (SD) ye ars in Gro up 1 and 65.01 ± 13.91 (SD)
ye ars in Gro up 2. Ove rall, the first few ca ses had
CCC that was not comp le ted with pri mary tech ni -
qu es; cap su lor he xis was not comp le ted in 6 of the
first 30 eyes in Gro up 1 and in 6 of the first 20 eyes
in Gro up 2. Of 204 eyes, va cu um and ne ed le cap su-
lor he xis we re per for med in 108 and 96 and a com-
p le te cap su lor he xis was ac hi e ved in 102 eyes and
89 eyes in Gro up 1 and Gro up 2, res pec ti vely. This
dif fe ren ce bet we en gro ups was not sig ni fi cant (p=
0.41). The me an si ze of ac hi e ved cap su lor he xis was

5.87 ± 0.30 (SD) mm and 5.90 ± 0.27 (SD) mm in
Gro up 1 and 2, res pec ti vely; this dif fe ren ce bet we -
en gro ups was not sig ni fi cant (p= 0.25). 

Six eyes in Gro up 1 had pe rip he ral ex ten si on
du ring cap su lor he xis en han ce ment. Sin ce thre e
eyes out of the se six had pe rip he ral ex ten si on in
only one qu ad rant, a comp le te cap su lor he xis was
not ac hi e ved. In two of the re ma i ning eyes, the
cap su lor he xis was comp le ted by using Char le ux
can nu la with flap per for med by cysto to me in the
ot her qu ad rant and IOLs we re imp lan ted in the
bag. Li mi ted vit re o us loss de ve lo ped in a ca se du e
to a pe rip he rally ex ten ded te ar du ring sur gery. 

As for Gro up 2, cap su lor he xis had pe rip he ral
ex ten si on in one qu ad rant in se ven eyes. In fo ur
eyes of the se, sin ce cap su lor he xis was comp le ted in
the ot her qu ad rants, the ra di al te ar didn’t en lar ge
and IOLs we re imp lan ted. In two eyes, cap su lor -
he xis ex ten ded to the pe rip hery; it co uld be comp -
le ted by using char le ux can nu la with flaps
per for med in the ot her qu ad rant and IOLs imp lan -
ted in the bag. In an eye with pos te ri or cap su lar te -
ar du e to pe rip he ral ex ten si on and vit re o us loss,
IOL co uld be fi xa ted by su tu res.

The re was no sig ni fi cant dif fe ren ce bet we en
two gro ups in terms of pre o pe ra ti ve in tra o cu lar
pres su re, pu pil di la ti on, ca ta ract type and nuc le us
hard ness, and ti me to cap su lor he xis (p> 0.05). Ti me
elap sed bet we en CCC ini ti a ti on and comp le ti on

Turkiye Klinikleri J Med Sci 2009;29(3) 683

Ophthalmology Kurt

FIGURE 2: Anterior Chamber Maintainer on the left side and the occlusion of anterior capsule by charleux cannula on the right side.
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was al so me a su red as 72.90 ± 15.92 sec ver sus 76.61
± 17.32 sec in Gro up 1 and Gro up 2, res pec ti vely
(p> 0.05). 

DIS CUS SI ON

Cysto to mes and va ri o us mo dels and si zes of for ceps
are used to per form CCC. If a for ceps is used, a vis-
co e las tic ma te ri al is ne e ded to ma in ta in ACD.7,8

This is ac hi e ved thro ugh 2.00 to 3.25 mm in ci si ons,
which ma ke ope ning and clo sing the for ceps pos si-
b le.8 High-vis co sity vis co e las tic ma te ri al, such as
so di um hya lu ro na te, has be en used by many sur-
ge ons, which sig ni fi cantly fa ci li ti es the cap su lor -
he xis per for med with a for ceps. One bo lus of
so di um hya lu ro na te is re ta i ned in suf fi ci ent qu an -
ti ti es to al low the en ti re cap su lor he xis to be comp -
le ted. Ho we ver, so di um hya lu ro na te is an
ex pen si ve vis co e las tic ma te ri al and is thus not re a -
dily ac ces sib le to sur ge ons very well; 2% hydroxy -
propyl methy lcel lu lo se is an al ter na ti ve. Du ring
cap su lor he xis with a for ceps, the prob lem with this
dis per si ve vis co e las tic ma te ri al is that it is not re ta -
i ned well in the an te ri or cham ber. The vis co e las tic
ma te ri al con ti nu o usly es ca pes from the cle ar cor -
ne al in ci si on, le a ding to shal lo wing of the an te ri or
cham ber and an in cre a sed risk of ex ten si on of the
cap su lor he xis.7 Using an ACM pro vi des bet ter con-
trol of the CCC with ele va ted an te ri or cham ber
pres su re, which is ad jus ted by the he ight of the BSS
bott le.6,14

Va cu um cap su lor he xis using ACM was first
des cri bed by Bri er ley.19 The ins tru ment is com po -
sed of an as pi ra ti on de vi ce con sis ting of a syrin ge
at tac hed to a cat he ter.10 A mo di fi ed va cu um cap su -

lor he xis pro ce du re, des cri bed by An dri o li,9 has ad-
van ta ges over the va cu um cap su lor he xis sin ce only
2 in ci si ons are ne e ded. This met hod was mo di fi ed
to ma ke va cu um cap su lor he xis by using a chop per
of ir ri ga ti on and as pi ra ti on of pha co. As this tech-
ni qu e re qu i res high tech no logy and is not cost ef-
fec ti ve, its use is li mi ted in mi ni-nuc and so me
ot her sur ge ri es.

Du ring the le ar ning pe ri od, comp li ca ti ons of
pro ce du res we re mo re fre qu ent than that ex pec -
ted. It is very im por tant to pass this step ea sily and
sa fely for sur ge ons in tra i ning hos pi tals or sur ge -
ons who are self-le ar ning the tech ni qu es. I used
the two tech ni qu es with ot her cap su lor he xis met -
hods to com pa re the dif fe ren ce bet we en the se two
met hods ea sily. If a cap su lar te ar ma de by ne ed le
met hod con ti nu es, the an te ri or cor tex un der the
cap su le may be co me flighty and the sup port of the
ne ed le is lost. This is one of the ma jor prob lems if
the sur ge on has li mi ted ex pe ri en ce. Ho we ver, this
prob lem did not de ve lop in the char le ux gro up
sin ce cor ti cal sup port was not ne ces sary in that
gro up. 

Cur rently, ca ta ract sur gery is ap pre ci a ted as
pha co e mul si fi ca ti on only. Ho we ver, the re are al so
ot her ex tra cap su lar ca ta ract sur ge ri es such as mi -
ni-nuc, pha co sec ti on, pha cot ri sec ti on, sand wich
met hods and lens as pi ra ti on.1,15-17 One of the aims
in this study was to as sist the cri ti cal steps of cap-
su lor he xis in the men ti o ned sur gi cal tech ni qu es, by
ma king a small in ci si on wit ho ut using vis co e las tic
ma te ri al. 

The ACM is inex pen si ve and can be re u sed af -
ter ste ri li za ti on18,19 As with any sur gi cal ins tru -
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Groups

Characteristics Group 1 Group 2 

(n= 108) (n= 96) p

Age (years) Mean ± SD 63.06 ± 14.70 65.01 ± 13.91 0.34*

Sex (M/F) 52/49 46/42 0.26 **

Achieved/not achieved CCC (%) 6/102 (5.55) 7/89 (7.29) 0.41 **

Mean size of CCC (mm) Mean ± SD 5.87 ± 0.30 5.90 ± 0.27 0.25 *

Initiation and completion of CCC (sec) Mean ± SD 72.90 ± 15.92 76.61 ± 17.32 0.08 *

TABLE 1: Characteristics of study groups.

* Independent-samples t*test, ** Chi-square test.



ment, it has di sad van ta ges. An ad di ti o nal pa ra cen -
te sis is re qu i red, and the re is a po ten ti al for in vre -
a sed en dot he li al cell loss if in suf fi ci ent vis co e las tic
ma te ri al is used.19 The po ten ti al for pos to pe ra ti ve
in tra o cu lar pres su re (IOP) ele va ti on du e to re ten -
ti on of vis co e las tic ma te ri al in the an te ri or cham-
ber, even af ter ef fec ti ve ir ri ga ti on and as pi ra ti on,
is well known.20 The ACM can nu la used in the
pre sent study was se lec ted be ca u se it was easy to
in sert and re mo ve thro ugh a 1.0 mm pa ra cen te sis
cre a ted with a sing le stab in ci si on with MVR bla -
de. The de sign was self-re ta i ning, ca u sed mi ni mal
wo und dis tor ti on, and did not re sult in pos to pe ra -
ti ve wo und le aks or hypo tony.18 The sig ni fi can ce
of an ACM is not li mi ted to CCC; it al so al lows ir-
ri ga ti on du ring the en ti re an te ri or seg ment sur-
gery, a clo sed-system in tra o cu lar sur gi cal
pro ce du re, and a hydrop res su ri zed con di ti on from
the be gin ning to the end of sur gery. The ACM can
be used in many types of in tra o cu lar sur gery to eli -
mi na te the risk of sup rac ho ro i dal he morr ha ge, re-
ope ra ti ons, se con dary IOL imp lan ta ti on, and
pos te ri or seg ment sur gery. With the ACM, yo u
con trol sur gery rat her than the sur gery con trol -
ling yo u.6

The o re ti cally, the fluc tu a ti on du e to flu id le ak
co uld be ex pec ted in AC, sin ce cap su lor he xis is ma -
de by an in ci si on with 20 G and the thick ness of
the ap pa ra tus used in two met hods was dif fe rent.
This may be at tri bu ted to the fresh flu id supp li ed to
the AC equ al to the amo unt le a ving. The cap su lor -
he xis was sa fely per for med be ca u se AC was stab le.
Du ring the cap su lor he xis, no fluc tu a ti on was ob-
ser ved in ACD be ca u se the bott le he ight used in
ACM cre a ted eno ugh pres su re to push the lens to-
wards the back of the eye.

As the se arch for smal ler pha co in ci si ons prog -
ress, the sur ge ons can fa ce chal len ges such as per-
for ming CCC thro ugh very small in ci si ons. On the
ot her hand, the evo lu ti on of IOLs that enab le bet-
ter fol ding and the pos si bi lity of in jec ting col la gen
poly mers or ot her subs tan ces in to the cap su lar bag
thro ugh mi ni mal in ci si ons ma ke smal ler in ci si ons
a ma jor go al.9

Ne ed le CCC was rat her dif fi cult ini ti ally. Cor-
tex be hind the cap su le star ted mo ving and vi si bi lity
of the cap su le dis tor ted be ca u se a gap was for med
du ring cap su le for ma ti on. Ho we ver, the se dif fi cul -
ti es we re la ter over co me. Our re sults sug ges ted that
the re was no sig ni fi cant dif fe ren ce bet we en the
two met hods stu di ed he re. Sin ce pha co e mul si fi ca -
ti on de vi ces are fre qu ently up gra ded and the num-
ber of supp le men tary ma te ri als in sur gery is
in cre a sed, the cost of ca ta ract sur gery is cons tantly
in cre a sing. This in cre a ses the bur den of the so ci al
he alth se cu rity systems.

In conc lu si on, this study sho wed the pos si bi -
lity of cap su lor he xis thro ugh a 1 mm small in ci si on
using ACM wit ho ut vis co e las tic ma te ri al. At pre s-
ent, whi le sle e ve less or cold pha co sur gery is pos si-
b le thro ugh a small (1.7 mm) cor ne al in ci si on,21

cap su lor he xis with for ceps is ma de thro ugh a 2 to 3
mm in ci si on. IOL imp lan ta ti on is still ma de thro -
ugh a di a me ter of 1.7 to 2.0 mm. If the tech no lo gi -
cal de ve lop ments and no vel IOL de signs al low the
pro ce du re thro ugh 1 mm in ci si on, I be li e ve that the
met hod se lec ted for cap su lor he xis can find wi de
are as. Sa me in ci si on can be used for cap su lor he xis,
pha co e mul si fi ca ti on and IOL imp lan ta ti on. In ad-
di ti on, the se met hods ha ve low cost, and are ef fec -
ti ve and sa fe, which is par ti cu larly use ful for cli nics
that ha ve re si dency prog rams.
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