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VISUAL OUTCOME AFTER PARS

PLANA VITRECTOMY AND PHACO-

FRAGMENTATION IN PATIENTS OF DROPPED NUCLEUS

Haniyaa Mufti, Syed Tariq Qureshi, Shahnawaz Shafi, Tufela Shafi

Abstract:

Purpose:

To evaluate the visual outcome in patients who underwent phaco-
fragmentation and pars planavitrectomy (PPV) for posteriorly
dislocated nucleus following cataract surgery.

Methods: A hospital based prospective observational study was
conducted on 50 eyes of 50 patients with posteriorly dislocated nucleus
after cataract surgery who underwent PPV. Preoperative data including
age, sex, visual acuity, status of anterior and posterior segment,
intraocular pressure, details of cataract surgery, status of IOL
(intraocular lenses), risk factors, and clinical associations at the time of
PPV were obtained. Final visual acuity, [OP, and complications were
recorded. All patients were followed up for 6 months.
Results:
Out of 50 patients, only 18 (36%) patients had the presence of well-
defined or confirmed risk factors and in 32 (64%) patients, the risk
factors were unknown or not documented. The clinical associations
included anterior chamber (AC) reaction, corneal edema, lens matter in
AC, hyphaema, iridodialysis, vitritis, and vitreous hemorrhage. 29(58%)
patients had primary IOL implantation done at the time of cataract
extraction and 21 (42%) referred patients who were kept aphake
following nucleus drop had secondary IOL implantation done at the time
of PPV. Majority of patients i.e. 30 (69.77%) had a visual acuity of
HM(hand movements) — PR (projection of rays) after nucleus drop,
while 10 (23.26%) patients had visual acuity of finger counting. At the
final follow up after PPV, best corrected visual acuity (BCVA) was in the
range of 6/6-6/18 in 30 (60%) patients, 15 (30%) were observed to have a
BCVA of <6/18-6/60.
Conclusion:
Our study concludes that pseudo-exfoliation, phacodonesis, floppy iris
and myopia are some of the frequently associated risk factors for nucleus
drop. Visual outcome after nucleus drop is good in most of the patients
after PPV. The rise in IOP is seen in majority of the patients after nucleus
drop and this reduces significantly when managed by pars
planavitrectomy.
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Introduction

Displacement of the lens nucleus into the vitreous cavity after cataract
surgery is well documented and has earlier been reported to have
incidences of 0.3%-2.7%."". It is a well known and severe complication
that can occur during cataract surgery. With Phaco-emulsification
emerging as the preferred surgical method for cataract extraction
nowadays, complications like posterior capsule rupture and nucleus drop
are also reported to occur commonly especially during the surgeon’s
learning phase.”". While phacoemulsification has several advantages, and
a high safety profile, the complication like posterior nuclear dislocation is
potentially serious and can lead to a sight threatening sequeale if not
managed well in time. The complications of retained lens material include
corneal edema, intraocular inflammation leading to secondary glaucoma,
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uveitis, cystoid macular edema (CME), increased
intraocular pressure (I0OP), rhegmatogenous retinal
detachment(RD), vitreous hemorrhage and
decreased visual acuity”™"""* ",

Pars plana vitrectomy (PPV) for posteriorly
dislocated lens fragments has been reported to be
associated with visual acuity improvement and
reversal of secondary glaucoma in most patients. The
current study also evaluates the visual outcome in
patients undergoing 23G three port PPV to manage
posteriorly dislocated lens fragments following
cataract extraction.

PATIENTSAND METHODS

It was a hospital based prospective
observational study conducted on 50 eyes of 50
patients with posteriorly dislocated nucleus after
cataract surgery who underwent PPV in the
Postgraduate Department of Ophthalmology,
Government Medical College and Hospital,
Srinagar, Jammu and Kashmir, from September
2017 to April 2019. Patients who presented with only
cortical fragments of the lens, or with nuclear
fragment dislocation from trauma or any other cause
other than cataract extraction were excluded.
Patients with any pre-existing cause, like glaucoma
or vascular occlusion that would affect the final
visual outcome were also excluded. For referred
cases, after obtaining informed consent a detailed
preoperative ocular and relevant medical and
surgical history was taken. Preoperative data was
also obtained from the patient's records including
age, sex, visual acuity, anterior segment details,
status of fundus, intraocular pressure, details of
cataract surgery, risk factors at the time of cataract
extraction, type and status of IOLs, and clinical
associations at the time of PPV. All patients entering
into the study underwent a complete eye
examination including visual acuity(VA) testing,
intraocular pressure (IOP) measurement, slit-lamp
examination, a dilated fundus examination and B-
scan in cases of media opacities. Other study
variables included the details of the procedure,
operative complications, final visual acuity, IOP, and
complications after PPV. When facing a case of
nucleus drop in our hospital, an immediate referral
to vitreo-retinal surgeon was made after proper
wound closure,for same day PPV. The referred cases
were either operated on the same day depending on
media clarity and status of the eye, or otherwise
patients were managed with an elective 23G PPV
later. All the cases were operated by a single surgeon.
All the patients were followed up at 1week, 1 month,
3 months and 6 months with BCVA, IOP

measurement, Slit lamp examination, dilated fundus
examination and optical coherence tomography
(OCT).

RESULTS:

Of the 50 patients (50 eyes), majority of the patients
were males 29 (58%) while only 21(42%) were
females. The mean age of patients in our study was
64.6+9.41 years (range, 45-75years). As shown in
graph 1, out of 50 patients, only 18 (36%) patients
had the presence of risk factors where
pseudoexfoliation was present in 8 (16%), Floppy
Iris in 5 (10%) patients, 3 (6%) patients had
phacodonesis and myopia was seen in 2 (4%)
patients. In 32 (64%) patients, the risk factors were
unknown. Preoperative data revealed that
phacoemulsification was performed in 31 (62%)
patients, whereas only 19 (38%) patients underwent
manual SICS.

Graph 1: Risk factors at the time of Cataract Surgery
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After cataract extraction, 21 (42%) patients
were kept aphake and 29 (58%) were pseudophake.
Out of 29 pseudophakic eyes, PCIOL was put in
sulcus in 27 (93.10%) patients and ACIOL was put in
2 (6.90%) of patients. In patients left aphake after
cataract surgery (n=21), PCIOL was put in sulcus in
16(76.19%), iris claw lens was putin 3 (13.29%) and
ACIOL was put in 2 (9.5%) patients at the time of
PPV.

As shown in Graph 2, the clinical associations in
patients when they presented for PPV was AC
reaction in 21 (42%) patients, vitritis was noted in 8
(16%), and corneal edema in 7 (14%) patients.
Vitreous hemorrhage was seen in 5 (10%) patients,
lens matter in AC was noted in 4 (8%) of patients,
whereas hyphaema was seen in 2 (4%) patients,
iridodialysis was seen in 2 (4%) patients.
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Graph 2: Clinical Associations at the time of PPV |
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Table 3 reveals that the majority of patients i.e.
30 (69.77%) had a visual acuity of HM-PR after
nucleus drop, while 10 (23.26%) patients had visual
acuity of finger counting, 2 (4.65%) patients had
visual acuity 5/60 to 1/60 and only 1 (2.32%) had
visual acuity of 6/18 to 6/60. Visual acuity could not
be recorded before PPV in 7 patients who underwent
PPV in the same sitting.

Table 3: Visual acuity after Nucleus drop (before PPV) n=43

VA Frequency Percentage (%)
6/18 - 6/60 1 2.32

5/60 - 1/60 2 4.65

Finger counting 10 23.26

Hand Movements - PR+ 30 69.77

Table 4: Visual outcome after PPV

BCVA 1 Week 1 Month 3 Month 6 Month
6/6-6/18 0(0.0) 8 (16%) 13 (26%) 30(60%)
<6/18 to 6/60 | 0 (0.0) 22 (44%) 28 (56%) 15(30%)
<6/60to 3/60 | 6 (12%) 6 (12%) 4 (8%) 12%)
<3/60to 1/60 | 20 (40%) 7 (14%) 2 (4%) 12%)
<1/60 to PR 24 (48%) 7 (14%) 3(6%) 3(6%)

Table 4 shows postoperative visual outcome
after PPV was 6/6 to 6/18 in 8(16%) eyes at 1 month,
in 13 (26%) eyes at 3 months and in 30 (60%) eyes at
6 months, while only 15 (30%) had visual acuity in
the range of 6/18 to 6/60 and 5 (10%) patients had
visual acuity of <6/60 at the final follow up. Causes
of Visual acuity < 6/60 after PPV for Nucleus Drop in
5 patients were presence or RD in 2 (4%) patients,
while uveitis, secondary glaucoma and CME was
seenin 1(2%) eye each.

Table 5: Various complications among study patients

Complications No. of Eyes Yoage
Fibrinous reaction 22 44.0

Early postoperative Hyphacma 2 40

(<Zweelks) Uveitis 1 20
Pre-retinal haemorrhage 5 10.0
CME 1 2.0

Late postoperative (2

weeks — 6 months) RO 2 4.0
High IOP 1 2.0

The complications were divided into early
postoperative and late post operative. Early
complications (that occured within 2 weeks of PPV)
included fibrinous reaction was seen in 22 (44%)
eyes, followed by pre-retinal hemorrhage in 5 (10%)
eyes, hyphaema in 2 (4%) eyes and uveitis in 1 (2%)
eye.

Late postoperative (2 weeks to 6 months)
complications noted were RD in 2(4%) eyes, and
CME and high IOPin 1 (2%) eye.

DISCUSSION

Outcomes of dropped nucleus after cataract
surgery has been studied and well documented over
the years and with phacoemulsification emerging as
the preferred choice for many cataract surgeons, an
apparent surge in the occurrence of retained lens
fragments has been reported. In our study also
posterior dislocation of nucleus occurred more
commonly after phacoemulsification i.e in 31 (62%)
patients as compared to 19 (38%) patients where the
catastrophe occurred after manual small incision
cataract surgery (MSICS). Our findings are
consistent with the studies by Bose S et al (2017)”
who conducted a study to study the factors predicting
the visual outcome of pars planavitrectomy (PPV)
done for dislocated crystalline or artificial
intraocular lens (IOL) on 58 patents where 36
patients had iatrogenic dislocation related to cataract
surgery. They have also found that out of 36 patients,
26 (72.2%) underwent phacoemulsification, and 10
patients (27.8%) underwent manual small-incision
cataract surgery (MSICS). They observed that the
odds of phacoemulsification causing dislocation of
nucleus into vitreous are 6.8 times higher as
compared to SICS (P =0.001). The results in above
mentioned study are consistent with our study,
showing that posterior dislocation can occur in any
technique of cataract extraction, but is more
commonly found to occur with phacoemulsification.
This has been attributed to many factors like
difficulty in assessing the depth during sculpting,
perforation of the nuclear plate at 6 o’clock during
grooving, and cracking and persistent aspiration
after fragment removal.

Acthree port 23G transconjunctival microcanulla
based sutureless vitrectomy was used in all cases of
our study to retrieve the dropped nucleus. Smaller
nuclear fragments were removed by the vitreous
cutter itself whereas the cases of large or hard nuclear
fragments which posed difficulty with the vitreous
cutter, the sclerotomy was enlarged to accommodate
a 20G phaco-fragmentome hand-piece. Nuclear
fragments were floated up with perfluorocarbon
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liquid (PFCL) and brought into the mid-vitreous
cavity where intra-vitreal phacoemulsification was
done. Secondary IOL implantation was done in
aphake patients. Careful peripheral examination was
done and any retinal tear was sealedwith endolaser.
In our study, patients with pre-existing increased IOP
or documented glaucoma were excluded. We
observed that following nucleus drop, majority of the
patients 24 (55.81%) in our study had IOP in the
range of 19-24mmHg, 16 (37.2%) patients had IOP
<18 mmHg and IOP of >25mmHg was seen in 3
(6.98%) patients. IOP was not recorded in 7 patients
who underwent PPV in the same sitting. This rise in
IOP after nucleus drop could be because of the
inflammation cause by retained lens matter or the use
oftopical steroids. The final IOP after PPV observed
in our study was <18mmHg in 32 (64%) of the
patients, 17 (34%) patients had IOP in the range of
19-22 mmHg, while only 1 (2%) patient had [OP >
23mmHg, hence proving the considerable decrease
in IOP following PPV which is consistent with the
following studies by Kapusta MA et al (1996)13 and
Gilliland GD et al (1992)9. Kapusta MA et al
(1996)13evaluated the clinical outcome of
vitrectomy in the management of dropped nucleus
during phacoemulsification. Intraocular pressure in
their study was measured as greater than 25mmHg
by applanation tonometry in 60% of the patients
following nucleus drop:

We also observed the clinical association in
patients with retained lens matter at the initial
presentation for PPV in our study. AC reaction was
the most common association in 21 (42%) patients,
followed by vitritis in 8 (16%), corneal edema in 7
(149%), vitreous hemorrhage in 5 (10%) patients, lens
matter in AC in 4 (8%) patients, hyphema in 2 (4%),
and iridodialysis was seen in 2 (4%) patients. RD
with retinal breaks was present only in 1 (2%) patient
before PPV. A study by Al-Amri AM (2008)" had
also reported similar findings with corneal edema
(39%) being the most common association and
retinal detachment (2.7%) least common. Another
study by Bose S et al (2017) also reported corneal
edema in 4 (6.9%), uveitis in 2 (3.4%), and VH in 4
(6.9%) patients.

The incidence of RD before PPV in our study
was low (2%) which may indicate that present
cataract surgeons are being more careful, deal with
dropped nuclei patiently and do not attempt to
retrieve the posteriorly dislocated lens material with
methods that can cause vitreous and retinal traction.
Out of 50 patients in our study, none was left Aphake
after PPV. 29 (58%) had primary IOL implantation
done at the time of cataract extraction. The 21 aphake

patients had secondary IOL implantation done at the
time of PPV. PCIOL was put in sulcus in patients
where adequate capsular support was present. In the
absence of capsular support, ACIOL’s and iris claw
lenses were put in. At the end, PCIOL was put in
sulcus in 43 (86%), ACIOL in 4 (8%), and iris claw
lens was put in 3 (6%) patients. This report is not very
different from other series reported by Lai TYY
(2005)”, where the post vitrectomy lens status
observed was that 21 (72%) of the 29 patients had
posterior chamber intraocular lens(PCIOL)
implanted in the sulcus, 3 patients (10%) received
scleral-fixated intraocular lens (SFIOL), 2(7%)
patients had anterior chamber intraocular lens
(ACIOL) implanted, and 3 patients (10%)were left
aphake due to poor pre-existing eye condition.

In another study by vonLany HV et al (2008)™,
60% of eyes were left without a primary [OL after the
cataract surgery and secondary [OL was implanted at
the time of vitrectomy. Overall, 74% of eyes were
pseudophakic, and 26% were aphakic, at the time of
final follow-up in their study.

Our study differs from the above studies, as 29
(58%) of the patients in our study received primary
IOL as compared to 40% in the study by von Lany
HV et al (2008)". 42% patients were left aphake
after CE in our study which is less as compared to the
60% patients left aphake in the above study. The 21
(42%) who were kept aphake after primary surgery
in our study, had IOL implantation done at the time of
PPV where as in the above study, 21% patients were
kept aphake even after PPV. The final pseudophakic
status in all our study patients points towards better
decision making, meticulous surgical techniques,
and improved precision of both the cataract and the
vitereo retinal surgeon.

The Visual Acuity in our study was measured
with the Snellen’s chart among all the study patients.
After nucleus drop, 30 (69.77%) patients had a visual
acuity of HM-PR, while 10 (23.26%) patients had
visual acuity of finger counting(FC), 2 (4.65%)
patients had visual acuity in the range of 5/60to 1/60
and only 1 (2.32%) had visual acuity of 6/18 to 6/60.
VA was not recorded in 7 patients who underwent
PPV in same sitting. After PPV we observed that the
BCVA improved to the range of 6/6 to 6/18 in 30
(60%) patients after 6 months at the final follow up,
15 (30%) patients had a BCVA of < 6/18- 6/60,
whereas only 5 (10%) patients had BCVA of <6/60.
SalehiAetal (2011)31 had reported the preoperative
visual acuity before PPV to be 20/200 in 91.6%
patients. None of their patients had visual acuity of
20/40 or better before PPV. The final visual acuity
was observed to be 20+ 50 in early PPV and 20 =200
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in late PPVgroup (mean+SD, p<0.001).

Bose S et al (2017)”in their study had also observed
the final best-corrected visual acuity (BCVA) to be
6/60 or better in majority of the patients who
underwent PPV within 1 year of dislocation, but for
patients who were delayed for over a year, the final
BCVA was observed to be <6/60 (P=0.001)

Another study by Ho LY et al (2009)” also
showed 72.3% patients had a visual outcome of
20/40 or better and 10.8% of patients had a visual
outcome of 20/200 or worse after PPV. In patients
without any preoperative eye conditions, 82.6%
achieved a final vision of 20/40 or better.
Multivariable analysis in their study showed that
predictors for visual outcomes of 20/40 or better
were better presenting vision (P\<0.001), insertion of
a posterior chamber lens (P <0.005), and absence of
preoperative eye disease (P<0.001).

CONCLUSIONS

Our study concludes that dislocation of nucleus
into the vitreous occurs more commonly after
phacoemulsifcation and can have serious sequelae
such as persistent inflammation, secondary
glaucoma, corneal edema, and retinal detachment.
Pseudoexfoliation, phacodonesis, floppy iris and
myopia are some of the frequently associated risk
factors for nucleus drop. Appropriate handling of
such cases by both the cataract and vitreoretinal
surgeons minimizes the patient’s risk of serious
complications like retinal detachment and results in
good visual outcome. Pars Plana Vitrectomy is a safe
and efficient surgical management of dropped lens
fragment. The rise in intraocular pressure is seen in
majority of the patients after nucleus drop and this
reduces significantly when managed by pars plana
vitrectomy.. Majority of patents after nucleus drop
can achieve best corrected visual acuity of 6/6 to 6/18
in the absence of any pre existing eye disease.
Complications like fibrinous reaction, corneal
edema and vitritis mostly resolve without leaving
any sight threatening outcome.
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