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May Double-threaded tip improve phacoemulsification efficiency?
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Abstract

The most common and effective surgical technique for cataract extraction is
phacoemulsification. One of proposed mechanisms of phacoemulsification is the direct
mechanical effect named jackhammer theory. Close mechanical contact between the tip
and the nucleus is one of important factors which determine the efficacy of jackhammer
effect.

Clockwise turning of stainless steel screw, slightly larger than the inside diameter of a
standard phaco tip 1 mm behind the tip boarder, causes internal clockwise grooves. On
the external surface, one row of counterclockwise grooves with 1 mm in length was
made.

The designed tip in vitro and immersed in salin solution was examined to evaluate the
efficiency of emulsifying chestnut particles and mature-human lens. In vitro effective
phaco time (EPT) was less for the double-threaded tip compared with internally
grooved tip. The anti-directional design of internal and external grooves could improve
mechanical adherence. Important consideration with this design is the fact that these
grooves create more cavitation.

This tip seems useful especially for stony hard nuclei. Future in vivo and clinical studies
are needed to better discover features of this design.

Keywords: Phacoemulsification, Grooved Tip-internal and external

*Corresponding Author: All requests should be sent to mhbonyadi@yahoo.com
Received: 31 Jan 2014 Accepted: 11 Mar 2014


www.SID.ir

©obss stk G doze Y-

Sl (B
odlaul (31> (cla )b slw] co> Watanabe g, 5l Lo
b 95 ey 315 13 gy Sz 3,5 el i 2) opd S
3 ) JS) (558 Sy ey s o oa  Jl as
o 45,5 el e i civd) 6 35 (g s

(3 JS8) 20 Lol po o)

P

3 5ld bl g 48 )5 4 g ica VU
Sam g)led ey YL
BB 5 e sbled sl ol

$d s (59 p B 9 BB sl b S5 g (V IS
ey Gt IN VILTO &yg o s oa i slb
odsy CSTBI g phl dis (Lo &S5 (g aslSidnd gal
b o3y ) 4 ol Js e 5 ol LS
o bl e
Gt 9 Mkl e Ly anlie 3 55 e 9 T e
ol LalS g oy wy ST 00,8 BB L s L
g 4 25 0ad )5 Ve ST Ojgoiany 45
Jae 9 o (BPT) 5508 1550 (g ol Cood
slayell b sl o )l s b oo g (b s Lics
Ui Jao 0 a5 008 duslie o508 oK alin
Jolie )3 a6 #0 bawgio EPT) 05 S a5 90 )L
s yoe Ve o)l cgy GBS 5T (b V-0
55y e GEBlg b (St il
S0 dde) B a a8 atin b e wd 40, 5 s
2295 (o 3y 9y celw sladie CS > e
2908 (Hom syl byl a4y 40 48 b
352 513959 sl () 23, K0 3)ly idbe g
Lol gy ol 9 Jol JolB 4 05,5 o 4 4y
Ay e Al e a S A bbb M S slacls
[5]55,5 b ol

].)9L: .)l_’>u| L) )_79.9 u_u u_il

S5 Ao
A 0 S )5S 51 (S A pome S LS
S5 slmoyis dlogl Linlil 33,5 Lo s y90 g J5b
855 8 Al e e ) b 3151 gL,
et 55 IS 8 5 gy o) 4 S il 4t

=S 53 algine 490 Hld Ly 950 o L
Wl ySge g Sudend 90!

MD * 63l 592l Cymm> Soe
a5 ol SLUS LS Sy pole olKuisly o Sisiy el 09,5
Olpl 50505 ¢35 08D ¢ o pole 001y ¢ g j £

basSa
sl Sl S gt s pndshe
oad ity o pilSe Gl il oo (gl golgSid
(jackhammer 5,55) weki aus (S15e S ool solsS3
Sy 51 cST,B aid g 9S8 el y peaiins yolad .l
5 @.».))i.«.ch JRRYESES Ll 95\.5)_,1 O‘)’.:A 00 sS Ve N Y
syl sobyl ccel g S an s i Jo ) oo J3b
e d) S 55 (Fagm g g8 35 e (D 3 Sl
0005 b i 0 o] st (e ) Jodo ags Sl uSe
O 586 (e (o sl ol Jsloxe 52 INVLTO & p50 4y
Oles b Hiolejl oy ) LAlS s o ST,6 g/ el 4w (g9, 4o
Bl bl > alSgs )L b oo 3 (EPT) 5505 1556
Dy yieS b

JEaN I S VWO VR SN W P P W B ) I T g v
ool Jlolieas oyl )90 53 e 4555 33,5 g au Bl e
NSy gl diw 3y50 40 0dd oyl ol g 8l
gy > ol IN VIVO lalllae 35 A algs 550 o
A3l (oo (5995 0B (b o 5 385 9 i

b
AR TARVAR RN ISR

VWAYNYIY 1y o)l
mhbonyadi@yahoo.com : Jsus o s®

EPRY-H
sS4 )l o ol SS9 el
(658w did So5) o gy LilS g dlg o oyl

[\—\c]u_m] 04 5L?(—“‘-:4
Jackhammer) gt (Sl Jl 5y50iio pasilSa 53
Gy [NY] sl o M5 claplisg,See 3Lyl 4 (theory
Sl )31l (U Sl (o gnSiand gol 955 )3 1550
5 lukul o il jackhammer theory) wii s
sl d S5 Ay dgimme o SilSn 3l 00 Lon] plaas
JEITSYE{ER PP PSP NPV FC N - S I
I3l [V] sk o jackhammer 51 x5 )5 3%
o (D elayls oS el odly L © Watanabe
P gl (5 BBl g (Stne Al an yome

0] 3525 o 555 plSin

WWAY ylwo (4ol 632908 o Lo N4 0,90 wild 381 4ol fad


www.SID.ir

P Sabl e ogmmlSaimud gol g5 53 wilgiee 43l Hled b 653 o LT

2- Zacharias J. Role of cavitation in the
phacoemulsification process. J Cataract Refract
Surg.  2008;34(5):846-52.

3- Miyoshi T, Yoshida H. Ultra-high-speed
digital images of vibrations of an ultrasonic
tip and phacoemulsification. J Cataract Refract
Surg. 2008;34(6):1024-28.

4- Tognetto D, Sanguinetti G, Sirotti P, Brezar E,
Ravalico G. Visualization of fluid turbulence and
acoustic cavitation during phacoemulsification.
J Cataract Refract Surg. 2005; 31(2):406-11

5- Watanabe A. New phacoemulsification tip
with a grooved, threaded-tip construction. J
Cataract Refract Surg. 2011; 37(7):1329-32.
6- Pirazzoli G, D’Eliseo D, Ziosi M, Acciarri
R. Effects of phacoemulsification time on the
corneal endothelium using phacofracture and
phaco chop techniques. J Cataract Refract Surg.
1996;22(7):967-69.

Q Horizon Med Sci

Vol. 19, No. 5(Supplement) Win 2014

Y- IR PR £ S WP PRS- PRPUVIV I O [ A
i (SN 4oy 5ue Ale e 00 Dol sla )l
u_uu_)l .))9_A ).) w_g(c 4_41; .}.})ju_ud;_: )Lilfy .)|9_a
510 Vivo cldlbs .ol i 38l cowl JLassl
s Ol il BB G 5 o) S il

Gl ol oa s o]\l

PV 35y aling (s i1 0B g Sl
35 2L e sla laialy g Sloss | pls Lo
4 LS (S pyle olStily (gl ol e
ol e aine) o (alST e LT Clis 05y

wled (Shyad sl

&le
1- Packer M, Fishkind WJ, Fine IH, Seibel BS,
Hoffman RS. The physics of phaco: a review. J
Cataract Refract Surg. 2005;31|(2):424 -31.


www.SID.ir

