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Abstract

Introduction: Phacoemulsification is now commonly used surgicatpdure for cataract. The endothelial celldamage
duringphacoemulsification can be caused by factoch as irrigation flow, turbulence and movemefitaéls, presence
of air bubbles, direct trauma caused by the instntsror lens fragments, and the phacoemulsificatioa and power
needed to achieve nuclear emulsification. Gradenwudleus sclerosis affect the corneal endothelidl loss in
phacoemulsificationM ethods: We concluded the study in 500 cases of cataradt faund that loss of corneal
endothelial cells increases with increasing thelgraf nucleus sclerosis. Many methods have evdlvedcent years to
enhance the efficacy of nuclear management durivaggemulsification. The main purpose of these tegtas is to
mechanically break the nucleus into smaller fragserith the help of a second instrument, which belpcrease the use
of ultrasound power in nuclear emulsification aeduces surgical time and limiting endothelial daen&gsults: The
average percentage loss of cells during our stualy 14.5% which was highly significant (0.98Cpnclusion: In our
study we concluded that the endothelial cell daniageases with increase in nucleus hardness.
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I ntroduction

Corneal endothelial cells are non-replicative, dhd
loss of these cells is only compensated for by the
migration, enlargement, and increasing heteroggméit
the cells [1]. The mean endothelial cell count (BE@C

the normal adult cornea ranges from 2000 to 2500
cellss'mm2, and the count continues to decrease with
age. Previous cross-sectional studies have shoen th
normal attrition rate of corneal endothelial céf<.3-
0.5% per year [2, 3]. In developing countries sash
India, where there is a cataract backlog, MSICS wit
intraocular lens (IOL) implantation promises to ae
viable cost-effective alternative to phacoemulsificn
[4]. In India, approximately 5 million cataract geries
are performed per year; therefore, it is importamt
determine the safest surgical technique for
endothelium. There is a paucity of data from India
the effect of small-incision cataract surgery (S)@8d
phacoemulsification on the corneal endothelium

the

Manuscript received: 25Sept 2015
Reviewed: 38 Sept 2015

Author Corrected: 180ct 2015
Accepted for Publication: 50ct 2015

International Journal of Medical Research and Review

(morphological and functional) was performed toeass
the postoperative endothelial cell loss and chainge
endothelial morphology over a short period of time
between the two commonly performed cataract
techniques|5].

Phacoemulsification surgery is performed in a ladijt
confined space; however, securing adequate surgical
space during an operation can decrease the risk of
corneal endothelial cell loss as a result of the
phacoemulsification procedure. Thus, anatomical and
surgical factors, such as adequate anterior chamber
depth (ACD), are important for preserving thesdscel
from the mechanical and thermal damage that camrocc
during the procedure. Some studies have demortstrate
that ACD did not affect endothelial cell loss after
phacoemulsification surgery using a statistical
correlation method [6, 7]. However, these studias d
not give careful consideration to other surgicaitdas,
such as cumulative dissipated energy (CDE), ultrago
time (UST), and balanced salt solution (BSS) use as
confounding factors. It is well known that UST and
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ultrasound power are important risk factors for
endothelial cell loss after phacoemulsification [Bhus,
we compared corneal endothelial cell loss accortting
different grades of nucleus hardness.

Materials and M ethods

This is a prospective, interventional study conddan
patients having cataract that had presented to
ophthalmology outdoor and operated at M. B. Govt.
Hospital, Udaipur. Patients were followed up at 24
hours, one week, and 6 weeks after surgery forezbrn
endothelial cell loss by using specular microscope.

Inclusion Criteria: (1) Age group of patients — 40 -70
years. (2) Nucleus sclerosis graded from 1 to 4. (3
Endothelial cell count b/w 1500- 3000 cells/fam

Exclusion Criteria: (1) Patients with historyof diabetic
mellitus. (2) History of previous intraocular surger
ocular trauma.(3)Preoperative diagnosis of glaucoma
(4)Pseudo-exfoliation or corneal endothelial dysimn

(5) Complicated cataract surgery (iris trauma,
descemet’s detachment). (6) Posterior capsule mptu
with vitreous loss.

Surgical Technique- The eye and periocular area was
painted and draped, eyelids were retracted with
speculum. Two biplanar side portswere created with
15%keratome. A cohesive ophthalmic viscosurgical

Results
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device sodium hyaluronate 3% was injected in amteri
chamber. Later on during subsequent phases ofrsurge
dispersive OVD was used to deepen the anterior
chamber and to expand the capsular bag. Continuous
curvilinear capsulorrhexis was carried out with 128
gauge needle after staining anterior lens capswle b
trypan blue dye when needed.A clear corneal trigola
self-sealing incision was made with 2.2 mm blade.
Hydro-dissection and hydro-delineation was perfarme
to separate the lens from anterior capsule andeuoscl
from epinucleus respectively and free rotation of
nucleus was ensured by using dialer.Nucleus
fragmentation was done by phaco chop horizontal
technique. Incision site enlarged with 2.8mm kersto
and remaining cortical matter was removed by
irrigation and aspiration by help of manual or bimal
irrigation aspiration cannula. A foldable hydrojhil
acrylic PC-IOL implanted in capsular bag. Residual
viscoelastic wasremoved. The corneal wound seajed b
hydration. Pad and patch was done. Patient waddaske
to consult next day in ophthalmic outdoor in
morning.All other parameters like vacuum, power,
irrigating fluid were kept constant.

ECD was measured onlst postoperative day, after 1
week, and after 6 weeks post-operatively.

The percentage of postoperative endothelial ceds lo
(ECLoss %) was calculated as follows:

ECLoss (%) = ([JECC-pre — ECC-post]/ ECC-pre) x 100

Table-1: Distribution of patientsaccording to nucleus grade

Nucleus grade No. of patients %
NS1 95 19.00
NS2 170 34.00
NS3 130 26.00
NS4 105 21.00
Total 500 100

Maximum number of patients belongs to nucleus gadehich was 170 patients (34%) followed by nusleuade-3,

130 patients (26%).

Table-2: Preoperative endothelial cell count according to nucleus grade

Nucleus grade Average Preoperative endothelial cell counts
NS1 2588.11
NS2 2610.06
NS3 2524.96
NS4 2575.48

Maximum endothelial cell density was with nucleuadsg-2-
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2610.06 cells/nfm
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Table-3:Postoper ative endothelial count according to nucleus grade and per cent lossin endothelial cell count

Nucleus Pre—operative| Postoperative endothelial cell count
grade endothelial 1 day 1 week 6 week

cell count Cell count | % loss Cell count % loss Cell count %slo
NS1 2588.11 2277.74 11.99 2260.37 12.66 2243.84 13.30
NS2 2610.06 2283.35 12.52 2262 13.30 2245.47 13.97
NS3 2524.94 2167.00 14.18 2129.69 15.65 2100.08 16.83
NS4 2575.48 2162.62 16.03 2144.29 16.74 2127.29 17.40

On post-operative dayl endothelial cell loss inleus grade 1 was average 311 cellsfr(il.99%) and cell loss at
lweek and 6week was 327.74 cellsf/mm(12.66%) and 344.27 cells/mMim (13.30%) respectively.

In nucleus grade 2 cell loss at dayl, 1week and:ékwvere 26.71 cells/nfnf12.52%),347.13 cells/nf{13.30%)and
364.59 cells/mm(13.97%) respectively.

In nucleus grade 3 cell loss at dayl, 1week anceBweas 357.96 cells/nfnf14.18%), 395.27 cells/n{15.65%) and
424.88 cells/mm(16.83%) respectively.

In nucleus grade 4 cell loss was 412.86 cells7ifi.03%), 431.91 cells/nfnf16.74%) &448.91 cells/mfr(17.40%) at
dayl,1 week and 6 week respectively.

Table-4: Evaluation of post-operative Endothelial Cell L oss

Nucleus grade Z;Zgﬂglrgl“(/:eell count gﬁjg&%ﬁgtgﬁl count Endothelial cell loss %age loss
NS | 2588.11 2260.65 327.46 12.6

NS I 2610.06 2263.45 346.61 13.27
NS 1l 2524.96 2132.25 392.71 155

NS IV 2575.48 2144.73 430.75 16.7
MEAN 2574.65 2200.39 373.04 145

Mean post-operative endothelial cell loss in afldgs of nucleus sclerosis at the end of 6 week3®a4cell/mr with
average percentage loss of cells 14.5% which wgtgyhsignificant (0.981).

Discussion

Corneal transparency was regulated by an endothelia
corneal pump function that can be disrupted byisatg
trauma [9]. Endothelial cell loss was a major conce
because a primary complication of cataract surgery
postoperative corneal decompensation. A high degree
of surgical skill and accuracy in performing the
operating technique were essential in reducing
endothelial cell damage. Many factors such as awncle
density, mechanical contact with nuclear fragmeots,
instruments can increase cell loss [10, 11]. Thk of
ECL was also increased by surgical complicatiorehsu
as capsular rupture and vitreous loss and advaaged
[12].
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This was a prospective clinical trial included St¥#kes

of age —related cataract whose mean age was 66. year
Males constituted 59.80 % of the group and females
40.20%. Preoperative and postoperative endothedial
count was recorded and compared in different grafles
nucleus whereas all the other parameters were kept
constant. Post-operative findings revealed a highly
statistically significant endothelial cell loss (oelation
coefficient ‘'r'=0.981). Mean Post-operative ECLO4s
was 14.5% with median range of 373.04 cells/mm2.
Endothelial cell loss % increases with increasiraggs

of nucleus hardness from 12.6% in grade | to 16i7%
grade IV. ECLoss was greater in immediate
postoperative period and in 1st week.
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A study by Mohamed AE Soliman (2012) revealed a
highly statistically significant endothelial cetids (P <
0.001). The endothelial cell loss varied from 11119
cellss'mm2 with a median (interquartile range) of
386¢cells'/mm2 (184.5-686cells/mm2). Postoperative
ECLoss% ranged from 0.48% to 47.8% with a median
(interquartile range) of 15.4% (7.2% to 26.8%)
according to the grade of nuclear opalescence [13].

Conflicting reports had found different ECL0ss%
values that varied between 7% for conventional and
11.6% for bimanual phaco.Other reports cited a 3-
month postoperative endothelial cell loss betweéfo4
and 15.6%. A reduction of 20%-30% in endothelidll ce
loss after phaco was also reported by Storr-Pawsah
[14]. The source of conflict in these studies migbkt
attributed to variation in the patients’ selecticriteria
and the technique and phaco technology used.26 Our
study results that revealed a significant ECLosS8ichv
was correlated with the nuclear hardness in agreeme
with earlier reports by Vasavada et al and Led Et4
15,16]. In a study by Lee et al, the percentage of
endothelial cell loss was strongly correlated wiitle
grade of nuclearopacity with a mean of 9.97% (for
grade II) to 12.03% (for grade 1V).The differencethe
ECLoss% in our study could be attributed to the fac
that our study included a higher grade of nuclear
hardness (21% of our cases were grade V) which was
not the case in the study by Lee et al (they iretud
only cases of grade IV or less), while Vasavadalet
had used a different system for grading nuclear
hardness.
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Conclusion

This prospective study of determining endotheliall ¢
loss after phacoemulsification comprises 500 pttien
which were selected by random sampling and were
followed for a period of 6 weeks. Incidence of
endothelial cell loss seems to increase with irggda
nucleus hardness from 12.6% in grade | to 16.7% in
grade IV with average cell loss of 14.5%. ECLosS wa
greater in immediate postoperative period and in 1s
week.

Micro-coaxial phacoemulsification was efficiemnt
removing non-complicated cataract; however a
statistically significant endothelial cell loss wasted,
especially with increase nucleus hardness.However
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good visual outcome shows that this procedure @n b
practiced as a routine surgery.
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Abbreviations

ECC-Endothelial cell count. ECC-pre -Endotheliall ce
count pre-operative. ECC-port - Endothelial celunb
post-operative. 10L-Intraocular lens. SICS-Small-
incision cataract surgery ACD-Anterior chamber tept
MSICS- Manual small incision cataract surgery. OVD-
Ophthalmic  viscosurgicaldevices. EC  Loss%-
Endothelial cell loss percentage
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