Visual and Anatomical Outcomes of Pars Plana Vitrectomy for Dropped
Nucleus

Abstract

Objective: To evaluate the visual and anatomical outcomes of pars plana vitrectomy (PPV) in patients
with dropped nucleus following complicated phacoemulsification (PE).

Material and Method: A retrospective study was conducted at the Ophthalmology Department of
Lahore General Hospital, Lahore between 2017 and 2022. The study included 51 patients (33 males and
18 females) between the age 35 to 85 years who were referred after a complicated phacoemulsification
with dropped nucleus.

Results: This study included 51 patients in which 33 were males (64.71%) and 18 were females
(35.29%). All patients underwent 23-gauge pars plana vitrectomy. Posterior chamber phacofragmentation
was carried out in 32 (62.75%) eyes while in remaining 19 (37.25%) patients vitrectomy cutter was used
for the dropped nucleus. Out of 51, 06 (11.76%) patients received an anterior chamber IOL at the time of
cataract surgery, 21 (41.18%) eyes had IOL in the ciliary sulcus, 07 (13.73%) had a posterior chamber
IOL, and the remaining 17 (33.33%) patients were aphakic. Of these 17 aphakic patients, an anterior
chamber IOL was placed at the time of vitrectomy in 07 (41.18%) patients who were judged to have
inadequate capsular support for a posterior chamber lens. In the remaining 10 (58.82%) eyes, where
capsular support was deemed adequate, a posterior chamber IOL was inserted. Final visual acuity was
20/40 or better in 34 (66.67%) eyes and 20/50 in 06 (11.76%) patients.

Conclusion:

Poor visual outcome after dropped nucleus at phacoemulsification cataract extraction can be avoided if
managed by prompt pars plana vitrectomy as it offers the advantages of a closed system for vitrectomy
and manipulation of the nucleus, an improved view of the posterior segment and facilitated recognition
and management of intraoperative complications with better visual and anatomical outcomes with low
rate of postoperative complications.
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Introduction

One of the most dreaded side effects of cataract surgery is a dropped nucleus, which all cataract surgeons
will experience if they undertake a sizable number of operations. Therefore, while evaluating patients for
cataract surgery, ophthalmologists should be aware of the clinical characteristics linked to a higher risk of
a sunken nucleus. These risk factors include characteristics linked to weak zonules, such as
pseudoexfoliation, prior ocular trauma, prior vitrectomy, high myopia, uveitis, and retinitis pigmentosa,
as well as an increased risk of a posterior capsular tear, such as a small pupil, dense cataract, posterior
polar cataract, prior intravitreal injection, a less experienced surgeon, and a patient with a learning
disorder or condition like dementia who may be more likely to move

“Dropped nucleus and retained lens fragment is a complication not so rare in clinical practice. In the
era where cataract One serious intraoperative complication of cataract surgery occurs if the posterior
capsule is damaged during phacoemulsification of the lens and the nucleus drops into the vitreous cavity.



In such cases, a vitreous cutter or fragmatome must be used to extirpate the fragments of nucleus that
have dropped into the vitreous cavity” [1,2].

“The popularization of microincision vitreous surgery (MIVS) has led to the use of 25-, 23-, and even 27-
gauge systems for vitreous surgery that would formerly have been performed with a 20-gauge system”
[3]. “This means that even when the nucleus drops as a complication of cataract surgery, the dropped lens
is also often extirpated by MIVS” [4,5].

surgery is being performed for visual enhancement rather than visual rehabilitation, the management of
a dropped nucleus saves the patient from unnecessary anxiety and hastens visual recovery.

“Pars plana vitrectomy (PPV) and release of vitreous adhesions from the dropped nucleus, followed by
removal of the dislocated lens fragments using a phacofragmatome or vitrectomy probe is the most
effective solution™.[4]

“The final visual outcome after PPV for dropped nucleus has been reported to be >20/40 in 44%—71.3%
of patients”.[5,6,7] The aims of this study were to evaluate the visual and anatomic outcomes of PPV for

dropped nucleus and if possible to determine the prognostic factors affecting the final visual outcome.
Materials and methods:
Study design:

A retrospective study was conducted at the Ophthalmology Department of Lahore General
Hospital, Lahore between 2017 and 2022

SAMPLE SIZE

Sample size of 51 patients is estimated by using 95% confidence level, 7% absolute precision
with expected percentage as 7.0 %."

Using the formula:

n= Z?-0/2.p.q
d2

where

Z,%-0/2 = confidence interval 95% =1.96
p = prevalence= 7.0%

q=1-p

d = absolute precision=7%


https://www.karger.com/Article/Fulltext/443721#ref1
https://www.karger.com/Article/Fulltext/443721#ref2
https://www.karger.com/Article/Fulltext/443721#ref3
https://www.karger.com/Article/Fulltext/443721#ref4
https://www.karger.com/Article/Fulltext/443721#ref5

SAMPLING TECHNIQUE
Non probability, purposive sampling

SAMPLE SELECTION:

Inclusion Criteria:

1. Either gender
2. Age 25-55 years

3. Patients having cataract surgery with dropped nucleus

Exclusion Criteria:

1. Patients who are on drugs like antimicrobials, sedatives, anticonvulsants, anti-
inflammatory drugs, diuretics, gold salts and anti-diabetic drugs.

Patients having history of exposure to chemicals like ethanol, benzene and arsenic.
Known cases of liver disease (as per medical record).

Patients of human immunodeficiency virus infection (as per medical record).
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Patients of autoimmune disorders e.g.systemic lupus erythematosus (as per medical
record).
Patients who had been treated with H. pylori eradication therapy during past 4 weeks.

Patients with thrombotic thrombocytopenic purpura (as per medical record).
Gestational thrombocytopenia (as per medical record).
Patients of post transfusion thrombocytopenia (as per medical record).
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The study included 51 patients (33 males and 18 females) between the age 35 to 85 years who
were referred after a complicated phacoemulsification with dropped nucleus. After informed
consent, patient's demographic characteristics, the interval between complicated PE and PPV,
pre-and post-PPV visual acuity (VA), pre-and post-PPV intraocular inflammatory status, pre-and
post-PPV 10P, the final intraocular lens (IOL) status and complications were recorded. The
presence of retained lens fragments was confirmed by ophthalmoscopy or echography in all
patients. All the patients underwent 23-gauge pars plana vitrectomy, removal of dropped nucleus
with IOL implantation. The range of follow-up was 02 months to 05 years.



Results:

This study included 51 patients in which 33 were males (64.71%) and 18 were females (35.29%). The
mean age was 52.5 years. Mean interval between cataract surgery and PPV was 07 days. Nuclear
fragments were found in 34 (66.67%) eyes, cortical matter in 03 (5.88%) eyes while entire nucleus was
dropped in 14 (27.45%) patients. Five (35.71%) of the 14 patients, had retinal detachment at the time of
presentation. All patients underwent 23-gauge pars plana vitrectomy. Posterior chamber
phacofragmentation was carried out in 32 (62.75%) eyes while in remaining 19 (37.25%) patients
vitrectomy cutter was used for the dropped nucleus. Out of 51, 06 (11.76%) patients received an anterior
chamber IOL at the time of cataract surgery, 21 (41.18%) eyes had IOL in the ciliary sulcus, 07 (13.73%)
had a posterior chamber IOL, and the remaining 17 (33.33%) patients were aphakic. Of these 17 aphakic
patients, an anterior chamber IOL was placed at the time of vitrectomy in 07 (41.18%) patients who were
judged to have inadequate capsular support for a posterior chamber lens. In the remaining 10 (58.82%)
eyes, where capsular support was deemed adequate, a posterior chamber 10L was inserted. Final visual
acuity was 20/40 or better in 34 (66.67%) eyes and 20/50 in 06 (11.76%) patients. Visual acuity was
20/70 or worse in 11 (21.57%) patients. The main cause of decreased final visual acuity was cystoid
macular edema and bullous keratopathy due to AC-10L.[Graph 1]

Patients were followed for weekly for a month and after that results were recorded and improvement of
final visual acuity noted
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Discussion:

“PPV is the preferred management for dropped nucleus after complicated cataract surgery. In most cases,
removal of lens fragments leads to improvement in VA and reduces inflammation and 10P” [22].

“Many cases of posteriorly dislocatedlens fragments may go undiagnosed, especially when theyare well
tolerated by the eye with little or no symptoms. Inother instances, the lens fragments may stimulate a
mildinflammatory reaction, which is easily controlled medically.Although PPV is considered the
preferred surgicalprocedure in the management of posteriorly dislocatedlens fragments following cataract
surgery, a review of theliterature indicates a lack of consensus regarding whateffect the timing of this
procedure has on the final visualoutcome. According to several studies, patientsundergoing PPV to
manage retained lens fragmentsexperienced a higher incidence of long-term complications(e.g., corneal
edema, uveitis, glaucoma, and retinaldetachment) when the performance of this procedure
wasdelayed”.[9]In contrast, other studies found that “the timingof PPV in managing patients with
posteriorly dislocatedlens fragments after cataract surgery did not have an effecton the final visual
outcome and the rate ofcomplications”. [8,11,12] Some have suggested that delayingvitrectomy for 2 or
more weeks can facilitate the eventualprocedure by allowing for softening of nuclear material,posterior
vitreous detachment, and better control ofintraocular inflammation and pressure.Al-Khaier and
coauthors13 found that “a delay ofvitrectomy for more than 4 weeks correlated with poorvisual
outcome”. “Other large series have failed todemonstrate a statistically significant association betweenthe
timing of vitrectomy and chronic glaucoma or visualoutcome”.11

Intraoperative complications

The most frequent consequence, miosis, was more frequently seen with phacosandwich and irrigating
vectis methods, which are associated with more instrumental AC manipulations. Because engaging the
nucleus was a blind procedure in thick nucleus sclerosis, there was less visibility of the hook behind the
nucleus, which resulted in the iris becoming entangled in the hook. However, Sambarey et al.'s study[14]
found that ACM cases had a higher rate of pupillary constriction.

Because of iris damage and tunnel bleeding, irrigating vectis and fishhook procedures occasionally
resulted in intraoperative hyphema. Iridodialysis and tunnel bleeding were the distinguishable causes in
viscoexpression method. All cases involving phacosandwich and ACM methods were brought on by
tunnel bleed. In their research, Novak and Grybowski[15] and Schroeder[16] both noted the incidence of
hyphema. Despite the fact that our data suggests that the surgical procedure has no effect on its incidence

Postoperative complications

.Injuries to the iris, striate keratopathy, and posterior capsular rent can result from instrument handling

inside the AC during nucleus administration.[4] Striate keratopathy, transitory postoperative corneal



edoema, and AC inflammatory response were the most frequent postoperative complications. Other issues

included hyphema, retained cortical tissue, and uneven pupil size.

Instrumental approaches produced considerably more striate keratopathy at the incision site. When
compared to the irrigating vectis, viscoexpression, and ACM groups, the incidence and severity of
transient corneal edoema were considerably higher in the phacosandwich and fishhook groups. On the
seventh POD, however, edoema cleared in all groups, and corneal edoema outcomes were equivalent

across groups.

When compared to phacoemulsification, Gogate et al.[17] observed that there is no appreciable loss of
endothelial cells in MSICS. Transient corneal edoema that resolves during the first week has been
documented in numerous other MSICS studies.[18,19] This variation in corneal edoema occurrence
between groups is brought on by the fact that endothelial damage in MSICS can, in part, be linked to the
method used to deliver the nucleus because certain methods are, in theory, more sound than others. Since
the chamber is maintained during all surgical procedures (and the endothelium is preserved), the
Blumenthal technique of MSICS has less of an impact on the endothelium[19]. Additionally, the

viscosurgical instrument used in viscoexpression provides adequate endothelium protection.

Conclusion:

Poor visual outcome after dropped nucleus at phacoemulsification cataract extraction can be
avoided if managed by prompt pars plana vitrectomy as it offers the advantages of a closed
system for vitrectomy and manipulation of the nucleus, an improved view of the posterior
segment and facilitated recognition and management of intraoperative complications with better
visual and anatomical outcomes with low rate of postoperative complications
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