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Correlation between keratoconus progression and 2 cornea 
topometric parameters: the regularity of the pachymetric map 

(RPM) and the Index of height decentration (IHD).

Evalua&on	  of	  visual	  acuity,	  compared	  to	  topometric	  indices	  as	  a	  poor	  indicator	  of	  
keratoconus	  diagnosis	  and	  staging	  in	  737	  cases	  in	  an	  endemic	  area.
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Introduction:

8

• At ASCRS 1993, Kunihiro Nagahara introduced the concept 
of choping for nuclear disassembly during phacoemulsification.

• His insight was that natural cleavage planes existed in the 
nucleus that had not been used previously

• By impaling the nucleus with the phacoemulsification tip, and 
thereby stabilizing it, the second “chopping” instrument could be 
pulled from the equatorial side of the outer nucleus toward the 
center

The nucleus was split readily by the chopping
 instrument, taking advantage of these natural 
cleavage planes. Nagahara made an analogy to 
the technique of chopping or, more accurately, 
splitting a log of wood with a wedge, taking 
Advantage of the wood's grain, or 
cleavage planes
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Evolution of chopping
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Chop and debulk: Roger Steinert after the initial 
Nagahara style chop, debulk with phaco both sides of the 
split  nuclear halves in hard cataracts
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Stop and Chop: Paul Koch found that the initial 
chop, intended to bisect the nucleus, was the most 
difficult. He reverted to creating an initial deep 
trough with the phaco tip and then cracking the 
trough with lateral pressure from the phaco tip and 
a second instrument, identical to the beginning of 
the quadrant cracking technique. 

At this point, however, 
Koch stopped the quadrant 
cracking approach and then 
began chopping the remaining 
pieces of nucleus; he labeled
 this technique as “stop and 
chop.”
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Nucleofractis: Gimbel he demonstrated the ability 
to break off pieces of the peripheral nucleus with lateral 
separation movements after engaging them with the 
phacoemulsification tip, 

proceeding in a circumferential direction.
 In essence, a phaco chop is the 
nucleofractis technique, greatly facilitated 
by the second “chopping” instrument 
instead of relying on forceful lateral movements
 of the  phacoemulsification tip.
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Vertical chopping: “quick” chop
Vladimir Pfeifer of Slovenia is generally credited for 
originating the fundamental concept of vertical forces that also 
fragment the nucleus. This technique has been developed and 
taught by David Dillman and Louis Nichamin as “phaco quick 
chop.” Nagahara's fundamental concept is to stabilize the 
nucleus with the phaco tip and then pull the chopping 
instrument in the horizontal plane from the equator toward the 
center. Vertical chop differs by embedding the phaco tip deeply 
into the nucleus and then impaling a sharp-tipped chopping 
instrument into the anterior nucleus in front and adjacent to 
the phaco tip. The chopper pushes downward sharply while the 
phaco tip lifts upward. Each instrument moves about one-half 
of the
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Vertical chopping: “quick” chop
total amount of vertical separation 
needed to generate a fissure.  As 
soon as the vertical 
(anteroposterior) split begins to 
develop,the two instruments also 
spread horizontally slightly to 
complete the cleavage of the two 
sections. Vertical chop is
then continued to break off smaller 
sections of nucleus for 
emulsification, progressing 
circumferentially.
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Quick chop
The principal advantage of vertical chopping is the elimination of the need 
to pass the chopper under the anterior capsule out to the equator of the 
nucleus. Because neither the anterior capsule edge nor the equator can 
always be seen, some surgeons dislike
the necessity of relying on tactile feedback and judgment of distances 
under the iris. On the other hand, vertical chopping works
best in moderate-density nuclei. It often fails in softer nuclei,
where the phaco tip and chopper pull through the nucleus, or
in hard nuclei, where so much force is required that, when cleavage
does occur, the abrupt movement threatens the integrity of
the posterior capsule and/or zonules.
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Conclusions
Phaco chop is faster, and, as a result,
ultrasound time is reduced, with a reduction in 
corneal endothelial damage and the potential for 
rupture of the posterior
capsule.
Phaco chop is a technique that involves 
stabilizing the nucleus with a phaco instrument 
centrally and then applying centripetal forces 
with the phaco chopper against the ultrasound 
tip, there is much less zonular stress than in 
standard cracking techniques. 
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Difficul+es	  with	  phaco-‐chop
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Early difficulties in chopping
A	  surgeon	  inexperienced	  a	  phaco	  chop	  o9en	  tends	  to	  “scratch”	  
the	  nucleus	  without	  accomplishing	  front-‐to-‐back	  cleavage.	  
first	  is	  because	  the	  chopper	  is	  not	  passed	  far	  enough	  into	  the	  
periphery	  in	  order	  to	  allow	  the	  chopper	  to	  “hook”	  and	  engage	  the	  
equator.	  The	  surgeon	  can	  test	  whether	  the	  chopper	  is	  around	  the	  
equator	  by	  gently	  pulling	  on	  the	  chopper	  and	  verifying	  that	  the	  
nucleus	  moves	  with	  it.	  
Second	  is	  because	  the	  chopper	  is	  allowed	  to	  ride	  up	  and	  out	  of	  
the	  nucleus.	  The	  claw-‐shaped	  choppers	  designed	  to	  resist	  this	  
tendency.	  For	  all	  chopper	  styles,	  the	  surgeon	  must	  learn	  to	  
maintain	  appropriate	  posterior	  pressure	  on	  the	  chopping	  	  
instrument.	  When	  fragmented	  and	  incomplete	  chops	  do	  occur,	  
con+nue	  rota+ng	  and	  aJempt	  to	  chop	  a	  new	  area,	  concentra+ng	  
on	  proper	  technique.	  In	  addi+on,	  the	  chopper	  can	  act	  as	  a	  
“finger”	  to	  hook	  around	  the	  equator	  of	  a	  fragment	  and	  help	  bring	  
it	  toward	  the	  phaco	  +p	  in	  the	  central	  zone.	  
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