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Abstract

Aim: To evaluate cases with posterior capsular rupture
with vitreous loss among phacoemulsification patients
performed by assisted surgeons in research Institute of
ophthalmology.

Methods: Fourteen (14) eyes of fourteen patients in
which posterior capsular rupture with vitreous loss had
happened  during  phacoemulsification  surgery
performed by assisted ophthalmic surgeons at one sector
of research institute of ophthalmology Giza-Egypt
between February 2018 and August 2019. Patient age
was recorded, the machine used in phacoemulsification,
the operative step in which the capsular rupture and
vitreous loss occurred, the nucleus grade (an indicator
of the difficulty of the procedure) in addition to any
added difficulties in the procedure as reported by

questionnaire of the surgeon. Collected data were
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subjected to statistical analysis mainly by Chi-Squared
test to compare the relative frequency of existence of
the possible risk factors related to posterior capsular
rupture and vitreous loss.

Results: In this study, according to the cataract nuclear
grade, the highest percentage of posterior capsular
rupture and vitreous loss for nuclear grade Il nuclear
cataracts (42.86%), although the Chi-squared test
denotes a non significant difference (X2=2.55, P>0.05).
For the phacoemulsification step, the highest percentage
of vitreous loss occurred with the phacoemulsification
(42.86%)
hydromaneuvers step and the phaco-division (i.e., phaco
1) step (114.29% each), followed by other steps,

(phaco Il) step followed by the

although the Chi-squared test showed a nonsignificant
difference (X2=10.8, P>0.05). For the phacomachine

used; a higher percentage of posterior capsular rupture
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and vitreous loss occurred with the Alcon Infiniti with
Ozil Torsional Handpiece (42.86% of cases), followed
by the Oertli Os3 (35.71%) and then the AMO
Whitestar Signature machine, however; comparison
with the Chi-squared test denotes a nonsignificant
difference (X2=1.0, P >0.05). Regarding the presence of
additional operational difficulties, a relatively higher
percentage of posterior capsular rupture and vitreous
loss occurred in the presence of both small pupil
intraoperatively (14.29%) as well as poor red reflex
(14.29%).

Conclusion: during performing phacoemulsification by
assisted surgeons, in order to decrease the incidence of
posterior capsular rupture with vitreous loss, special
should  be

phacoemulsifiaction of the nucleus (i.e; phaco Il), and it

care taken  while  performing
is better to avoid working on grade Il nuclear density
and on the Oertli-phaomachime and it is recommended
to have good pupillary dilatation with good red reflex.

Vitreous loss

Keywords: in assisted surgeons;

Phacomachine; Phacoemulsification step-nuclear grade

1. Introduction

In most developed countries, phacoemulsification
surgery is one of the most commonly performed
surgeries; owing to the simplicity of the procedures in
the hands of trained ophthalmologists, the use of
minimal-sized incisions, by the use of ultrasound energy
and implantation of foldable intraocular lenses with
early visual stability and minimal rehabilitation time [1]
and with less need for full ocular akinesia [2, 3].
However phacoemulsification had a long learning curve
for an ophthalmologist to reach a qualified proficient
level [4]. Posterior capsular rupture with or without
vitreous loss is considered the most undesirable
complication intra-operatively [5-11] because it is
associated with serious complications like retinal
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detachment, Cystoid macular oedema, glaucoma,
recurrent uveitis as well as instability and dislocation of
intraocular lenses (IOLs) [12]. Some studies had
reported highest incidence of posterior capsular rupture
and vitreous loss occurring during cortical removal as
well as during emulsification of the last nuclear
fragment where the posterior capsule can be aspirated

into the phacotip [13].

Other researchers found that the main risk indicators
identified were increasing age, brunescent or white
cataract, pseudoexfoliation/phacodonesis, small pupil
size, axial length >26 mm, and trainee status. It is
inevitable that there are further factors that may be
important, such as shallow anterior chamber depth
(ACD) [14]. Multiple phacomachines had been used in
phacoemulsification each has its specifications and
phacoprobe dimentions, amongst them are the Alcon
Infiniti with OZil Torsional Handpiece that shears the
lens material, providing decreased repulsion (no jack
hammer effect) while improving the thermal safety
profile over traditional ultrasound, the Oertli Os3, with
Venturi and peristaltic double pump switchable (from
pedal, remote control or panel) during surgery with the
dual function cassette that supports both pump and an
air free fluidics system that is claimed to provide an
immediate response to pressure changes, instant build
up of suction power and stable anterior chamber and
also the AMO Whitestar Signature where the Fusion
Fluidics surge-prevention technology allows the use of
high vacuum and flow settings to reduce phaco time and
increase efficiency while improving chamber stability
by anticipating occlusions and presumptively adjusting

vacuum before occlusion breaks [15].

1.1 Purpose

Purpose of this study is to evaluate cases of
phacoemulsification done by ophthalmologists needing
assistance from senior staff in which posterior capsular
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rupture with vitreous loss had occurred to try to
highlight the variable risk factors associated with
vitreous loss and improve the phacoemulsification
performance among assisted ophthalmologists to reach

best patient’s welfare and satisfaction.

2. Materials and Methods

Fourteen cases which suffered from a posterior capsular
rupture with vitreous loss during phacoemulsification
surgery performed at one sector of the research institute
of  ophthalmology  Giza-Egypt by  assisted
ophthalmologists between February 2018 and August
2019 were included in the study. Assisted surgeons
included underskilled specialists, residents of the
Research Institute in addition to, fellows and trainees at
the research institute of ophthalmology. Patient age was
recorded, the machine used in phacoemulsification
(including; with  OZil
Handpiece, Oertli Os3 and AMO Whitestar Signature)

the operative step in which the capsular rupture and

Alcon Infiniti Torsional

vitreous loss occurred, the nucleus grade (Graded from |
to IV as an indicator of the difficulty of the procedure)
in addition to any added difficulties in the procedure as

reported by questionnaire of the surgeon.

2.1 The phacoemulsification procedure

1. Topical anesthesia done by benoxite
hydrochloride 0.4% eye drops instilled into the
conjunctival sac.

2. A 5-7 ml of local anesthetic mixture of equal

of (2%

hyaluronidase 15 IU) and 0.5. % bupivacaine)

amounts lidocaine with added
was injected at the medial canthus between the
eyeball and the semilunaris fold by a 22-Gauge
sharp-tipped needle with needle length 25 mm
followed by an ocular massage for about 5
minutes to ensure adequate ocular analgesia

and akinesia.
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A clear corneal incision was done by the
keratome.
Viscoelastic was used to fill and deepen the
anterior chamber.
Continuous curvilinear capsulorrhexis was
initiated by bent-tipped cystitome and
compelled by a capsulorrhexis forceps.
BSS with a blunt tipped canula was used to
perform hydrodissection and hydrodelineation
of the nucleus followed by rotation of the
nucleus.
The phacoprobe was introduced through the
clear corneal incision with irrigation on and the
epinucleus anterior to the nucleus removed in
the area of the capsulorrhexis.
An initial groove was created in the nucleus
and rotated 180 degrees to complete from the
other side to separate the nucleus into 2 pieces
using high phacopower, low vacuum level and
low aspiration rate.
The nucleus is again rotated 90 degrees and the
same maneuver repeated to have the nucleus
divided into 3 or 4 quadrants.
Using moderate phacopower, high vacuum
level and high aspiration rate, each nuclear
guadrant was emulsified while reducing all
parameters when dealing with the last
guadrant.
The epinucleus was emulsified with negligible
phacopower, moderate vacuum level and
moderate aspiration rate.
The residual cortex was aspirated by the bi-
manual irrigation aspiration canulae.
The capsular bag was filled Viscoelastic
material and IOL implanted.
Hydration of the wound.
In the event of posterior capsular rupture and
vitreous loss, a good automated vitrectomy was
performed (assisted by kenacort as possible),
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followed by removal of residual nuclear
fragments assisted by viscoexpression after
enlarging the incision as needed, followed by
good anterior vitrectomy removing vitreous
strands from anterior chamber and wound
edges and removing residual lens matter by the
Aspiration/aspriration and cutting function of
the vitrectomy machine, followed by
evaluation of the anterior capsular rim to
implant whether a posterior chamber 10L or
anterior chamber IOL, followed by closure of
the wound with 10/0 nylon sutures as

necessary.

Collected data were subjected to statistical analysis
mainly by Chi-Squared test to compare the relative
frequency of existence the possible risk factors related

to posterior capsular rupture and vitreous loss.

3. Results

Patient's age ranged from 55 to 72 years with mean age
(63.93 + 5.27) years, the phaconucleus grade ranged
from Grade | to Grade 1V), the three phacomachines
which were used in the operation included; Alcon
Infiniti with OZil Torsional Handpiece, Oertli Os3 and
AMO Whitestar Signature). Regarding the cataract
nuclear grade, 21.43% of posterior capsular rupture and
vitreous loss occurred with nuclear grade I, 28.57% with
nuclear grade Il, 42.86% with nuclear grade Ill and
7.14% with nuclear grade IV, where the comparison
with the Chi-squared test denotes a non significant
difference (X2=2.55, P>0.05) (Table 1), but there is a
higher percentage among grade Il nuclear cataracts
(Figure 1).
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Regarding the phacoemulsification step, 7.14% of cases
of posterior capsular rupture with vitreous loss occurred
with 14.29% with the

hydromaneuvers step, 14.29% with the phaco-division

the capsulorrhexis step,

(i.e., phaco I) step, 42.86% with the phacoemulsification
(phaco I1) step, 7.14% with epinucleus emoval, 7.14%
with irrigation/Aspiration step 7.14% with intra-ocular
lens implantation with the Chi-squared test denotes a
non significant difference (X2=10.8, P>0.05) (Table 2),
but there is a higher

percentage = among

phacoemulsification step (i.e., phaco Il step) (Figure 2).

Regarding phacomachine used; 42.86% of posterior
capsular rupture and vitreous loss occurred with the
Alcon Infiniti with OZil Torsional Handpiece, 35.71%
of cases occurred with the Oertli Os3 and 21.43%
occurred with the AMO Whitestar Signature machine,
where comparison with the Chi-squared test denotes a
non significant difference (X2=1.0, P>0.05) (Table 3),
but there is a higher percentage among Infiniti and
Oertli phacomachines (Figure 3).

Regarding the presence of additional operative
difficulties, 14.29% of cases with posterior capsular
rupture occurred with the presence of small pupil
intraoperatively, 14.29% with poor red reflex, 0% with
positive vitreous pressure and 71.43% without any
additional operative difficulty with the Chi-squared test
denotes a non significant difference (X2=6.33, P>0.05)
(Table 4), but there is a relatively higher percentage
among cases with intraoperative small pupil and poor

red reflex (Figure 4).
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Cataract Grade NI NII NI NIV Chi? P-value Significance
No.of eyes 3 4 6 1 2.55 >0.05 nonsignificant
Percentage of eyes | 21.43% | 28.57% | 42.86% 7.1%

Table 1: showing the relative frequency of posterior capsular rupture and vitreous loss among assisted surgeons,

according to cataract nuclear grade and their comparison by Chi-squared test and significance among study.

Percentage of vitreous loss according to
cataract nucleusgrade

m NI

NIl
42.86%

m NIl
NIl
E NIV

Figure 1: showing the percentage of posterior capsular rupture and vitreous loss among assisted surgeons, according

to cataract nuclear grade used among study.

P-value | Significance
Phacostep CcC Hydro Phacol | Phaco Il Epi- I/A 10L Chi?
nucleus Imp.
No.of eyes 1 2 2 6 1 1 1 10.8 | >0.05 Non
Percent. of 7.14% | 14.29% | 14.29% | 42.86% 7.14% 7.14% | 7.14% significant
eyes

Table 2: showing the relative frequency of posterior capsular rupture and vitreous loss among assisted surgeons,

according to phacoemulsification step and their comparison by Chi-squared test and significance among study.

Percentage of vitreous loss according to
phaco-step

CcC mCC

I/ IOL impl.
4% M Hydro

® Phaco |
M Phaco Il
M Epinucleu

S
mI/A

Figure 2: showing the percentage of posterior capsular rupture and vitreous loss among assisted surgeons, according

to phacoemulsification step among study.
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Phaco Machine Infiniti Oertli Signature Chi? P-value Significance
No.of eyes 6 5 3 1.0 >0.05 Non significant
Percentage of eyes 42.86% 35.71% 21.43%

Table 3: showing the relative frequency and percentage of posterior capsular rupture and vitreous loss among

assisted surgeons according to phacomachine used and their comparison by Chi-squared test and significance among

study.

Percentage of vitreous loss according to
phaco-machine

m Infinit
B Qertli

Signature

Figure 3: Showing the percentage of posterior capsular rupture and vitreous loss among assisted surgeons,

according to phacomachine used among study.

Small Poor red | Positive None Chi? P-value | Significance
Additional difficulty | pupil reflex vitreous
pressure
No.of eyes 2 2 0 10
Percentage of eyes 14.29% 14.29% 0% 71.43% 6.33 >0.05 Non significant

Table 4: Showing the relative frequency of posterior capsular rupture and vitreous loss among assisted surgeons

according to additional difficulties during phacoemulsification surgery and their comparison by Chi-squared test and

significance among study.
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Additional operative difficulty

= Small pupil
m Poor red reflex

Positive vitreous pressure
B No additional difficulty

Positive vitreous
pressure, 0%

Figure 4: Showing The Percentage Of Posterior Capsular Rupture And Vitreous Loss Among Assisted Surgeons

According To Additional Difficulties During Phacoemulsification Surgery Among Study.

4. Discussion

Phacoemulsification; inspite of being one of the most
commonly performed operations owing to its simplicity
in the hands of experienced surgeons [1], yet one of the
most serious operative complications is rupture of the
posterior capsule with vitreous loss as it can result in
multiple sequelae like chronic intraocular inflammation,
intraocular infection, cystoid macular oedema and
retinal detachment that may have bad effects on the
patient’s visual acuity [16]. Several local factors had
been recognized as risk factors for vitreous loss;
including narrow palpebral fissures, deep set eyes,
glaucoma and history of vitreous loss in the fellow eye
[17]. Similarly, there are systemic features which had
been found to be risk factors of vitreous loss including;
obesity, marfan syndrome, systemic hypertension and
diabetes mellitus [17]. Surgical training is another
important risk factor for posterior capsular rupture with
vitreous loss, the incidence of which usually ranges
from PC tear with vitreous loss between 2.8% and 10%
among training surgeons [18-21]. Lockwood et al.
found that the main risk indicators identified were
brunescent or white cataract,

increasing  age,

pseudoexfoliation/phacodonesis, small pupil size, axial
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length>26 mm, and trainee status. It is inevitable that
there are further factors that may be important, such as
shallow anterior chamber depth (ACD) [14]. Temel et
al. had reported highest incidence of posterior capsular
rupture and vitreous loss occurring during cortical
removal as well as during emulsification of the last
nuclear fragment where the posterior capsule can be
aspirated into the phacotip [13]. Zare et al., studied
vitreous loss among ophthalmic residents and fellows
and they found that the highest rate of vitreous loss
occurred in patients with dense nuclear cataracts. Older
age, female sex, small pupil, small capsulorrhexis,
presence of pseudoexfoliation, and high myopia were
significantly associated with vitreous loss. The rate of
vitreous loss was five folds higher in residents
compared to fellows which emphasized the positive
effect of training [22].

In this study, Regarding the cataract nuclear grade, the
highest percentage of vitreous loss occurred in grade 111
nuclear cataracts (42.86%) followed by grade Il
(28.57%) followed by grade Il (21.43%) and lastly
grade 1V (7.14%) with nuclear grade IV (which is
usually done only by highly skilled surgeons), and in
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spite of Chi-squared test showing a non significant
difference, yet there is a higher percentage among grade
Il nuclear cataracts which agrees with previous studies.
Regarding the phacoemulsification step, the highest
percentage of vitreous loss occurred with the
phacoemulsification (phaco I1) step (42.86%) followed
by the hydromaneuvers step and the phaco-division (i.e.,
phaco 1) step (114.29%) followd by the capsulorrhexis
(7.14%), (7.14%),
irrigation/Aspiration step and the intra-ocular lens

implantation step (7.14%) and inspite that the Chi-

step epinucleus  emoval

squared test showed a non significant difference
(X2=10.8, P >0.05), but there is a higher percentage
among phacoemulsification step (i.e., phaco Il step)
which agreed partially with the results found by Temel
et al. 2003. Regarding phacomachine used; the highest
percentage of posterior capsular rupture and vitreous
loss (42.86%) occurred with the Alcon Infiniti with
Ozil Torsional Handpiece, followed by the Oertli Os3
(35.71%) and then the AMO Whitestar Signature
machine (21.43%), and again the Chi-squared test
denotes a non significant difference, but there is a
Oertli

phacomachines and this comparison between different

higher percentage among Infiniti and
phacomachines regarding vitreous loss where not
included in the previously mentioned studies.It was
expected to a have a high percentage of vitreous loss
related to the Alcon Infiniti with OZil Torsional
Handpiece being the most preferable phacomachine by
ophthalmologists; owing its small handpiece diameter
demanding a small incision size, thus providing good
stability of the anterior chamber throughout the phaco-
procedure, but the the high percentage of posterior
capsular rupture and vitreous loss related to the Oertli
Os3 phacomachine (which is not preferable to
ophthalmologists owing to its large diameter handpiece)
was not expected which denotes a higher risk of this
complication with this phacomachine at least for

underskilled assisted surgeons. Regarding the presence
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of additional operative difficulties, a relatively higher
percentage of posterior capsular rupture and vitreous
loss (14.29%) occurred in the presence of small pupil
intraoperatively and poor red reflex, which agreed with

previous studies.

5. Conclusion

During performing phacoemulsification by assisted
surgeons, in order to decrease the incidence of posterior
capsular rupture with vitreous loss, special care should
be taken while performing phacoemulsifiaction of the
nucleus (i.e., phaco Il), and it is better to avoid working
on grade Il nuclear density and on the Oertli-
phaomachime.Also it is recommended to have good

pupillary dilatation with good red reflex.
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