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POSTERIOR POLAR CATARACT
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Abstract

Although cataract surgery in posterior polar cataract is associated with posterior capsular rent and nucleus
i-op. by taking precautions the rate of complication can be decreased. The aim of this article is to review the

i

tiology. pathogenesis, clinical features, and management of posterior polar cataract.

(4]
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. Introduction

Posterior polar cataract (PPC) is a relatively uncommon form of congenital cataract accounting for around
159, t0 2% of the total cataract. It presents a special challenge to cataract surgeon because ofhigh likelihood
~f posterior capsular rent (PCR) and nucleus drop during surgery. Although incidence of posterior capsular
dehiscence has been reported to be 26% - 36% [1] [2] in older studies, its incidence has been reduced to 7.1%
- 16.4% [3] according to recent study.

Incidence—Incidence of PPC ranges from 3 to 5 in 1000 [4]. [tis found to be bilateral in 65% - 80% of the
cases [2][5]. Thereis no sex predilection in general.

]

\orphology—TPosterior polar cataract is a variant of developmental cataract. The lens may have a small
opacity at birth. However, the cataractous changes usually occur later in life. It appcars as a white dense
spacity located in the posterior cortex, posterior capsule and the posterior subcapsular region. These
—taracts have a different appearance compared with the routine posterior subcapsular axial opacity that
sccurs in young adults, There are onion-like concentric rings around the central opacity (bull's eye).

Inheritance and genetics—It has been recognized that ppc seems to follow an autosomal dominant
inheritance pattern [6], although it is occasional and sporadic. Positive family history was found in 40% -
539, of the patients [1] [2]. Molecular genetic analyses have demonstrated that an autosomal-dominant
posterior polar cataract is a genetically heterogenous discase [6]. The direct cause of the lenticular fiber
malformation during lens development has not been well understood. There are five genes attributed to
sosterior polar cataract (CTTP) that have been identified. CTPP1 (OMIM 116600) has been mapped to 1p36
'], CTPP2 has been associated with CRYAB on 11q22-q22.3, and a Pro20Ser mutation and a deletion
mutation (450delA) have also been highlighted [7]. The CHMPA4B gene on chromosome 20p12-q12 is
~esponsible for CTPP3 (OMIM 605387). Three mutations of PITX3 genc on chromosome 10g25. 38G > A
mutation. 1 7-bp insertion, and 650delG have been reported to cause CTPP4 (OMIM 610623) [6].

2. Pathogenesis

The position of lens opacity is largely determined by the anatomy of the lens and the timing and nature of the
ult that caused the abnormality by altering the embryogenesis. It has been suggested that posterior polar
~ataracts are caused by persistence of the hyaloid artery [5] or invasion of the lens by mesoblastic tissue. It
anpears that posterior polar cataract forms during embryonic life or early in infancy and usually becomes
symptomatic 30 - 50 years later. The exact pathogenesis of posterior polar cataract is still unknown.
1w over it has been noted to occur as a result of genemutation [6]. A posterior polar cataract consists of
dvsplastic lens fibers, which, in their migration posteriorly from the lens equator, exhibit progressive lens
‘mecity. increased degenerative changes, with the formation of a characteristic discoid posterior polar

ke .ot and the accumulation of extracellular material [8]. It seems that the high incidence of
.ule rupture during surgery for those patients might be because of two reasons. First, there
adherence of the plaque to an otherwise normal capsule. Second, the posterior capsule itself
» the plaque is exceptionally thin that ruptures to minimal frauma.
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3. Classification
3.1.Duke and Elder's Classification [9]

Stationary—Circular well-defined opacity with central concentric ring on posterior capsule, giving a bull's
eye appearance. It may or may not be associated with a satellite rosette lesion or nuclear sclerosis. The
stationary type is compatible with good visual acuity.

Progressive—Characterized by radiating rider type of opacity in posterior cortex. Symptoms are more in
this type of posterior polar cataract.

3.2.Singh's Classification [10]
Type I: The posterior polar opacity is associated with posterior subcapsular cataract.

Type 2: Sharply defined round or oval opacity with ringed appearance like an onion with or without grayish
spots at the edge.

Type 3: Sharply defined round or oval white opacity with dense white spots at the edge often associated with
thin or absent posterior capsule. These dense white spots are a diagnostic sign (Daljit Singh Sign) of
posterior capsule leakage with or without repair and extreme fragility, the incidence of this type in Indian
adult cataract patient population was found to be about one in 300.

Type 4: Combination of the above 3 types with nuclear sclerosis.

Singh observed the possibility of conversion of posterior polar cataract from type two to type three over
following patients who for many years were reluctant to have surgery. He recommended not to delay surgery
unnecessarily in these cases.

3.3.Schroeder's Classification [11]

This classification grades posterior polar cataract in pediatric patients according to its effect in pupillary
obstruction in the red reflex testing as follows:

Grade 1: A small opacity without any effect on the optical quality of the clear part of the lens.
Grade 2: A two-thirds obstruction without other effect.

Grade 3: The disc-like opacity in the posterior capsule is surrounded by an area of further optical distortion.
Only the dilated pupil shows a clear red reflex surrounding this zone.

Grade 4: The opacity is totally occlusive; no sufficient red reflex is obtained by dilation of the pupil.
3.4. Clinical Features
Posterior polar cataract patients present with defective vision and glare.

3.5. Diagnosis

On slit-lamp examination the pathognomonic feature of PPC is bulls eye appearance. Examination of the
anterior vitreous may reveal oil-like droplets or particles [5] and the presence of these should raise the
possibility of pre-existing posterior capsular opening. It can be associated with other ocular features like
microphthalmia, microcornea, anterior polar cataract [12]. In addition, it has been found to be associated
with ectodermal dysplasia, Rothmund disease, scleroderma. incontinentia pigmenti, congenital
dyskeratosis, congenital ichthyosis and psychosomatic disorders (Figure 1 and Figure 2).
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Figure 1: Bulls eye appearance of ppc in diffuse Figure 2: Appearance of PPC in retroillumination

3.6. Decision to Operate

Most of the surgeons opine that surgery should be delayed as long as possible and undertaken only when
patients find difficulty in performing routine activities. However, when it is visually significant in
childhood, it is considered amblyogenic, which warrants an carly intervention in these cases.

Counselling- During the preoperative examination, the physician should inform the patient of the possibility
of the nucleus' drop intraoperatively, posterior capsular rupture, a relatively long operative time, secondary
posterior segment intervention, and a delayed visual recovery. In addition, the surgeon should discuss
Nd:YAG capsulotomy for residual plaque [1] [2] and emphasize the possibility of preexisting amblyopia.
especially in cases of unilateral posterior polar cataract. Because the understanding of posterior polar
cataract. an autosomal dominant condition, genetic counseling for the parents in addition to screening of
family members is important. Anaesthesia-Peribulbar anaesthesia with oculopressure to soften the globe
decreases intraoperative positive pressure [2].

3.7.Surgical Techniques

While Osher et. al. [1] found no difference in the rate of posterior capsule rupture between
shacoemulsification and extracapsular cataract extraction (ECCE). Das er. al. in a retrospective analysis
-oncluded that phacoemulsification is preferred to ECCE in posterior polar cataract as they found higher
~ates of complications with ECCE [13]. However, they recommended ECCE in harder cataract and dense
-entral plaques. They found out that posterior capsule rupture occurs most commonly during emulsification
27 the nucleus in phacoemulsification and during nucleus expression in ECCE cases. Vasavada and Singh
2] found that rupture occurs most commonly during epinucleus removal in phacoemulsification [1]. whiic
O<her o7 4l found it to happen during removal of the posterior polar opacity or during cleaning of the
sosterior capsule after plaque removal [2].

4. Phacoemulsification
4.1. The Incision

Starinz with the side port incision followed by the injection of viscoelastic material might be better thas
arine with the main incision. This will avoid the possible chamber collapse that might predispose ¢
-mature rupture of the capsule. The incision of the phacoemulsification surgery can be a usual coaxial ons

feral

.l or scleral. or it can be microincision for bimanual technigue.
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4.2. Capsulorhexis

Idcally, the capsulorhexis should be no larger than 5 - 5.5 mm because a larger opening may not leave
adequate support for sulcus fixated intraocular lens in case the posterior capsule is compromised. Although a
size of 4 mm or less could be detrimental if the surgeon must prolapse the nucleus into the anterior chamber

[2][14].
4.3. Hydro Procedure

Selection of the proper hydroprocedure is one of the most important steps in the management of posterior
polar cataract. Most of the authors considered the cortical-cleaving hydrodissection [14] as an absolute
contraindication in posterior polar cataract cases, as it can lead to hydraulic rupture & can precipitate an
instant nucleus drop. While Fine e al. [14] did hydrodissection in multiple quadrants with tiny amount of
fluid without allowing the wave to transmit across the posterior capsule.

4.4. Hydrodelineation

Hydrodelineation is the most preferred hydro procedure. It helps to separate the endonucleus from the
epinucleus & prevents directly disturbing the posterior capsule. It also creates a mechanical cushion of
epinucleus which acts as a safeguard. It is worth mentioning that the surgeon should avoid vigorous
decompression of the capsular bag after the delineation.

4.5. Inside-Out Hydrodelineation

Vasavada and Raj described a technique that was described for dense and posterior polar cataract called in-
side-out delineation [15]. In this technique, a trench is first sculpted and a right-angled cannula is used to
subscquently direct fluid perpendicularly to the lens fibers in the desired plane through one wall of the
trench. This would avoid the possibility of inadvertent subcapsular injection and overcome the difficulty of
introducing cannula to a significant depth in a dense cataract.

4.6. Rotation
It should be avoided, as attempt to rotate the nucleus can lead to posterior capsule rupture [2].
4.7. Phacoemulsification Parameters

According to studies, slow motion phacoemulsification with low parameters should be used. The low
vacuum and aspiration rates maintain a very stable chamber and the reduced infusion drives less fluid
around the lens.

4.8. Nucleotomy Technique

Bimanual cracking and division of the nucleus involve outward movements and can distort the capsular bag.
For nuclear sclerosis = —2 step by step chop in situ and lateral separation technique for chopping should be
used. The resultant fragments arc removed with a stop and chop and stuff technigue [4]. For softnucleus, the
entire nucleus can be aspirated within the epinuclear shell. Lee and Lee [3] sculpted the nucleus in the shape
of the Greck letter lambda 7 technique”, then cracking along both arms and removing the distal central
piece. The advantage of this is its gentlencss in not stretching the capsule while removing the quadrants,
especially the first one.

4.9. Epinucleus Removal

Removing the epinucleus is again the critical step. The central plaque should be uprooted last to prevent any
epinuclear fragments from falling into the vitreous cavity. First the peripheral lower half of epinucleus
should be stripped off, central area of epinucleus remains attached. Next, the peripheral upper epinucleus
(subincisional) can be mobilized with gentle, focal. multiquadrant hydrodissection using a right-angled
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—s~nula that faces right and left [15]. Some surgeons have suggested performing viscodissection of the
—~ucleus by injecting viscoelastic under the capsular edge to mobilize rim of cpinucleus. If posterior

soue firmly adherent to capsule is uncovered it is left behind which can be dealt with ND:YAG laser
~sosulotomy post operatively. However, some Surgeons may prefer primary posterior capsulorhexis [15]
~efore lens implantation,

1.10. Posterior Capsular Dehiscence

Recognizing the early signs of posterior capsule rupturc during cataract surgery and its early management
~2n lead to good visual outcomes.

Signs of an early posterior capsular dehiscence or zonular dehiscence includes sudden deepening of the
-~ or chamber with momentarily expansion of pupil;

S.dden transient appearance of clear red reflex peripherally;
ewly apparent inability to rotatc previously mobile nucleus;
© . cessive lateral displacement of nucleus and partial descent of nucleus into anterior vitreous face.

Vucleus drop—Retained posterior nuclear fragments greatly increase the risk of postoperative
-omplications and usually must be retrieved subsequently by posterior segment approach. The likelihood of
= dropped nucleus increases the longer the posterior capsule rupture goes unrecognized. The detection allow
“he surgeon the opportunity to convertto a large incision or extra capsule cataract cxtraction. A brunescent
~ucleus may abruptly and rapidly sink through the liquefied vitreous without antecedent vitreous loss.
towever, if enough supporting formed vitreous is present the nucleus will descend only partially, allowing
time for rescue manoeuvercs. The

+orst strategy for recovering a descending nucleus is to try to chase and spear the nucleus propelling the
~ucleus away. Attempting to phacoemulsify or aspirate it may snag vitreous in the tip, which could lead to
siant retinal tears or aretinal detachment.

4.11.TOL Implantation

Refore implanting the IOL, viscoelastic substance is injected in to the capsular bag to expand it adequately.
But it is important not to over pressurize the cye. The IOL is carefully implanted. taking care to avoid contact
with the posterior capsule during the implantation. Residual viscoelastic material is removed at the end. In
~a<e 0f PC rent, before placing the posterior chamber IOL in the ciliary sulcus, cstimate the sulcus diameter
5v measuring the horizontal white-to-white corneal diameter. if necessary, an attempt can be made to
~onvert the posterior defect into a posterior capsulorhexis [3], perform a central vitrectomy then implant the
10L in the ciliary sulcus and perform the optic capture in the bag (The Rhexis-Fixated Lens) [15]. In case of
P( rent. after implanting peiol the viscoelastic should be removed.

Bimanual Phacoemulsification [14] [16]—Bimanual phaco is very good option for posterior polar cataracts
‘o minimize the risk of complications allowing posterior polar cataract extraction to be performed more
safely. The added advantages of bimanual phacoemulsification are

A controlled operating environment for slow motion phaco by virtue of its low fluidics;

Allowing withdrawal of phaco needle first while maintaining the anterior chamber with infusion from the
separate irrigating chopper.

4.12. Modified Epinucleus Prechop for Dense Polar Cataract

For management of dense posterior polar cataracts, anterior epinucleus is first pre chopped in piecemeal in
<itumancuver before mobilizing, segmenting, and emulsifying the dense endonucleus [17]. This is followed
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by the removal of the posterior epinucleus and posterior polar plaque. Because chopper is repositioned at
different meridians in the mid-periphery of the anterior epinucleus, it stops short of the central posterior
epinucleus, thus avoiding extension of the crack toward the posterior polar plague and posterior capsule.

Prognosis-Prognosis of cataract surgery is good if it is done carcfully.

5. Conclusion

Though posterior polar cataract is a challenge for cataract surgeons, patience coupled with meticulous
attention to the technique, which includes carefully sized capsulorhexis, avoidance of cortical cleaving
hydrodissection, gentle hydrodelineation, atraumatic nucleus handling and tackling the central epinuclear
plate in the last part of cortical clean up, ensures a safe surgery and favourable postoperative outcomes.
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