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ataract blindness is a major public health
problem. Currently cataract is the world's
leading cause of avoidable blindness affecting
can estimated 20 million people!. Because of the
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cataract surgery, (MSICS)

Material and Methods: A tatal of 500 patients having catoracts were recruited from
aut potient department of Khyber Institute of Ophthalmic Medical Scences (KIORE),
Huyotlobod Medical Complex [HMO) Peshawar tfrom lune 2003 to January 2004,
After thorough exomination and investigations the potients were operated in micrs
surgicol troining center [MSTC) by o single experienced surgeon using the same
lechnigue for ol the polients. Their operalive und postoperalive complications, visuo
rebabilitation, astigmetisms and co-marbidities were analyzed,

Results: Four hundred ond twelve [82 4%) of the 500 patients completed the six weeks
lollew up. Three hundred ond five [&61%) had uncorrecled visual ccuity of 6/18 or
bettar an first post-op doy. Four hundred and seventean (83 4%) had uncarrected
visual acuity of 5/18 or beter on B post-op day, Qut of tatal 412 patients whao
presenled [or lollow up affer siz weeks, 3871 (76.2%) were the potients wha hod
uncorracted visual acuity of 718 or better in the operated ayes

Conclusion: MSICS s a sofe and effective technique for the treatrent of catoract
patients in communily eye core selting. | needs similar equipment os needed for
convenlional calaroct surgery,

centers. The cost effectiveness is related to short
operative time, potential for high volume, high success
rates, and the low cost of consumables?

However, when success rates are low, cost

population growth and increased longevity, this figure
is expected to increase to 50 million by the year 2020 if
no additional interventions are implemented®. The
vast majority of the cataract blind people live in the
developing world, in countries with limited resources.
Many countries even today are not able lo cope with
the new cases, thus leading to rapidly growing
backlog. To manage the large backlog of cataract
blindness etfectively, cost effective, high quality and
high volume surgery is needed in community eve care
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elfectiveness is reduced?. This has led to calls for the
quality of cataract surgery to receive al least as much
attention as the quantity of surgery® So alternative
procedures  which  are  affordable,  practicable,
applicable and sustainable everywhere can be adopted
to obtain good outcomes in the settings of developing
countries,

Cataract extraction accounts for more than half of
the ophthalmic operations, and is the most clective
operation in many countries around the world®.



Extra capsular cataract extraction with posterior
chamber intraocular lens implantation (PC 10L) was
the most frequent surgical technique unhl the past
L{El,‘.i'ldi_"

The use of a smaller incision with the advantages
af faster rehabilitation, less astgmatism and  better
postoperative  vision withoul spectacles led to
phacoemulsification becoming the preferred technique
where resources are available®,

Although phacoemulsification has become the
bigpest surgical achievement of the present decade,
the majorily o surgeons in the developing countries
are shill not practicing it. One of important reasons for
this is that the technigue has a prolonged and
sometimes risky learning curve. Moreover, most
developing countries can not afford to buy and
maintain a  good its  allied
expenditures?,

phacoemusifier  and

Innowations that are equally effective and safe are
theretore urgently needed in the surgical management
of cataract in the developing world!,

Swilch over to phaco less and suture less cataract
surgery, is quite  exciting and  interesting.  The
techmgque gives  the advantages  of early  wound
stability, minimal induced astigmatism, fast visual
rehabilitation with a low complication rate and at an
allordable cost. The method is simple and quick to
perform as well, However, there is no doubt that
suture less cataract surgery is slightly more difficult to
learn than ab externo sotured extra capsular cataract
extraction with posterior chamber intrancular lens
implantation (LCCE with 'C 1OL). Bul converting lo
the technique for an experienced surgeon is not
difficult. According to Bernd Schroeder ECCE
surgeons needed a median of 58 operations, whereas
phaco surgeons needed a median of 30 sargeries until
they had completed the first MSIC operation
independently!, This was mainly because the later
group abready knew how to prepare the tunnel
necision,

When changing from one technique to another, we
also need to consider the costs of surgery, both to the
provider and to the patient. An operation that gives
better results but with a high cost will lead to unegqual
opportunities, as only the wealthy will be able Lo
afferd the better surgrery 2,

MATERIAL AND METHODS

This prospective, single centered hospital based cohort

study  was  condocted  at Khyber  Institute  of
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Owphthalmic Medical Sciences from June 2003 to
lanuary 2004, A total of 500 patients were operated by
a single experienced surgeon using the same technique
for all the patients. A special proforma was designed
which was approved by Research Ethical Committee
of Khvber institute of Ophthalmic Medical Sciences.
All patients  were  included  after  obtaiming  their
wrillen consent. The inclusions criteria was, all
patients with operable cataracts in one or both eyes
affecting their routine activities,

Thorough preoperative evaluation ol anterior and
posterior segment was done using biomicorscopy and
ultrasonegraphy techniques,

Cases with RAPD, APD, corneal opacities
invelving more than 3x 3 mun center of the cormea and
retinal detachment as evident on B Scan ultrasono-
graphy were excluded from the study.

Systemic  evaluation  including  blood  pressure
check up and diabetes screening were done, Blood
samples of all patients were tested for hepatitis B and
C virus. Keratometry and 10L powers were calculated
using Helm holtz Keratometer and a Storz A scan. All
variables were entered into the designed proforma. All
surgeries were performed under peribulbar anaes-
thesia by grivimgg 2 injections, mixture of sylocain 2%
wilh adrenaline and  bupivacain by two  poinl's
technique; 3 cc were injected interiorlv near the lateral
1/3 orbital margin and 3ce superiorly near the medial
1/3 orbital margin. Ocular compression was achieved
with a piece of wet cotton swab,

STEMS

1. The Incision
There are three parts to this vertical scleral incision,
the tunnel fashioning and opening into cormea (Fig 1)

The Scleral Incision

A superior reclus sulure is inserted, a fornix based
conjunctival flap dissected and bleeders secured by
wel field cauterization, A frown shaped half thickness
scleral incision is made using a No.15> disposable
blade. The center of incision is 2mm and its extremities
dmm away from the limbus. The cond subtended by
the arc shaped incision is 55 to 6.5mm in length
depending: on the size of the nucleus. Maximum care
is taken 1o avoid disseclion of perforating veins in
order to prevent intra operative bleeding. This tyvpe of
incision does not need soturing becaunse the large
distance between the internal and external opening (at
least 4 mm) makes the wound self-sealing as the




intraocular pressure rises. Therefore, the length of the
ncision does not really matter,

Making the tunnel

I'his is the most crilical part of incision. The incision is
deepened to half of the scleral thickness and scleral
tunnel fashioned from its base to about 1.5-2 mm into
the clear cornea using a crescent knife. This produces a
tunnel which stretches from 10 o'clock and 2 o'clock
position’ and which is about 1.5-2 mm larger than the
outer opening,

Completing the incision into the anterior Chamber

The incision 15 completed after making a side port and
connpleting the capsulotomy. A 3.2 keratome is used to
enter the anterior chamber (AC) at the corneal end ol
the tunnel. The incision is completed with the sharp
edge of Keratome. It is much easier and safe to cut
againsl a Hirm eye than a soll eye, so il olten helps lo
fill the anterior chamber with viscoelastic material
through the side port.

2. Side Port Entry

A 3.2 mun keratome is used to make a side port entry
at the limbus to facilitate the introduction of second

instrument,  injection  of  viscoelastics  hefore
capsulotomy, aspiration of residual lens matter at 12
o'clock position, removal of viscoclastics and

reformation of anterior chamber at the end of surgery.

3. Capsulotomy

Capsulotomy is performed with the help of 26 or 30 G
disposable needle or ¢ystiteme. Cystitome is entered
into the anterior chamber through limbus at 10 O'clock
position and K-2 capsulotomy  (V-Capsulotomy) or
continous  curvilinear  capsulorrhexis  performed
depending upon the tvpe of cataract. The tunnel
incision is completed after anterior capsulotomy,

4. Hydrodissection/Hydrodelineation

This is a very essential step before nucleus delivery. It
is carried out with 5ml svringe using curved 276 bent
tip canula, The fluid is injected beneath the anterior
capsule in one or two places, however, large volume
and forceful injection should be avoided. Golden ring
retlex in case of soll cataract or fluid waves are
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observed which ensure complete hydrodissection. In
this way, nucleus is prolapsed out of the bag at one
end.

5. Nucleus Management

The nucleus is flipped up and rotated either with the
help of the cannula which is used for hydrodissection
and irrigating the area at the same time or it is rotated
with the help of Sinsky hook after injecling
viscoelastics into the anterior chamber. The nucleus is
prefapsed into the anterior chamber, which is then
extracted, by one of the following two techniques.

{i} Hydroexpression

Simeos irrigation/ aspiration (I/A) canula is taken to 3
or @ o'clock position into the anterior chamber and
pressure is allowed to build up in AC, a little gentle
counter pressure at 6 O'clock engages the nuclens in
the wound, Farther increase in pressure in AC pushes
the nucleus out of the tunnel,

(ii) Visco-expression

In some cases specially when the nucleus is large and
rewk hard, viscoelastics is injected on either side of the
nucleus as well as up and down. With pressure
increase in AC, nucleus slips into the tunnel and
ultimately outside the tunnel.

The cortical remnants are aspirated as usual using
Simcos 0.5mm 1/ A cannula. Residual lens matter at 12
o'clock position is aspirated through a side port
usually at @ o'clock position.

. 10L Implantation

Viscoelastic material is injected into the capsular bag
and in AC before 10L implantation. The [OL used
were mainly “Fredhollow Lenses” with 5.5mm optics
and 13mm overall diameter, All 1OLs were implanted
either in the bag or in the sulcus depending on the
status of the posterior capsule,

Keeping the anterior chamber inflaled  with
viscoelastics or fluid from Simco’s cannula, a vannas
seissors is brought in with the other hand and slid
over the top of the implant to the edge of capsular bag
and a small cut 15 made in the flap. This torn edge is
emmaged in the canuala or held with a plain tving
forceps and a smooth capsular tear is made thus



completing the capsulorrhexis with the V Superiorly
and smooth capsular tear at the base, Viscoelastic is
aspirated and anterior chamber is reformed with
balanced salt solution

7. Closing The Conjunctival Flap

The conjunctival flap is closed with bipolar wet ficld
cautry. The eyve is then dressed with Tobramycin and
Dexamethasone and patched overnight

All the cases were operated as day cases and a
new set of sterilized instruments was used for each
case, A single pair of crescent knife and 3.2 keratome
was used in succession to allow for optimum number
of surgeries.

The patients had their first dressing changed the
following morning. Visual acuities were recorded after
removing  the overnight dressing,  Slit  lamp
biomicroscopy done and keratometry readings were
recorded in all cases. Any operative or postoperative
complications were also recorded in the predesigned
proforma

The patients were discharged and were requested
to return for follow up examination after ong week
and 6 weeks. At | week and 6 weeks unaided visual
acuity was recorded. Keratometry was performed and
induced astigmatism was caleulated. At follow up
visits, patients were examined thoroughly and the
cause of any uncorrected visual acuity less than 6/18
was recorded. All the data was analysed by an
epidemiologist after feeding inlo a computer, using
SPS5 software.

RESULTS

Of the 500 patients entering the study, 272(54.4%)
were male while 228(45.6%) were female. Mean age of
the sample was 57.7 vears with standard deviation of
4 12.2 years (lable 1) Patients came from dilferent
districts around Peshawar to get benefit from the
microsurgical services at Hayatabad Medical Complex
Peshawar (Table 2).

More than 77% of the patients had a pre-operative
presenting  visual acuity less than 3/60. In the
remaining it ranged between 6/ 18 to 3/60 (Table 3).

Seventy percent of subjects had mature cataracts
(1LOCS 111 grading). The remaining had cortical
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cataracts, posterior subcapsular in 6 % and nuclear
cataracts in 4% cases (Fig 2).

The most common ophthalmic comorbities were
diabetic retinopathy 4%, glaucoma 3.2%, age related
macular degeneration (AMD) 3% and corneal opacities
2%.

Of the lotal 500 patients having laboratory
investigations, 4.2% were HBsAg positive and 3.6%
were positive for HCV. Twelve percent of the patienls
had blood pressure more than 140,/90 while 8.2% were
diabetics.

Biometry was done in all cases. The mean axial
length for this population was 23 + 1.5 mm. The mean
IOL power was 21.8 + 2.8 D (IOL range from 19-25D).
All the patients underwent the same surgical
procedure, One hundred and fourteen (22.8%) patients
had some complications during surgery. The most
commonly occurring  intraoperative  complications
were hyphaema and iridodialysis (Fig.3). The rate of
occurrence of intraoperative complications decreased
as the learning curve was crossed (Fig. 4). Seventy
eight (15.6 %) of the patients developed postoperative
complications from very mild to moderate severily
(Table 4),

The study found that MSICS gave uncorrected
visual acuity of 6/18 or better in high proportion of
patients at discharge, first week and 6 weeks follow up
(lable 3). Bighty eight patients were lost to follow-up
(Table 5). Those who were lost to follow-up, 77% were
in good vision (6/18-6/6) category, 18% had visual
impairment (6/18—&/60) and 5.68% were blind at the
end of first week follow-up. Fig. 5 best explains the
comparison between preoperative and postoperative
visual acuities of the study subjects. Amongst those
who were blind, the main causes of blindness were
ARMD (2 patients) and diabetic retinopathy (2
patients) while one patient was blind due to unknown
reason, Preoperative and postoperative keratometries
were carried out in all patients at 1+ week and 6 weeks
follow-up. The mean preoperative astigmatism was
1.07. Analysis showed that mean postoperative
astigmatism at first week and 6 wecks follow-up was
1.4 and 1.3 respectively. Post operative keratometries
showed astigmatism of minimum to 15D in 279
(55.8%) cases and >21) in 82 (16.4'% ) cases (Table 6).

Varinus causes for poor visual oot come were also
analyzed afler 6 weeks of surgery (Table 7).



Table 1: Age distribution by gender

Table 2: Age Distribution by gender

Table 3: Pre operative visual acuity

Table 4: Tmmediate post operative complications
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Table 5: Preoperative visual acuity

m e e e e
6/6106/18 305 (56.5) 417 (83.40) 381 (76,20) |
6/18 0 6/60 194 (38.5) 74 (14.8) 29 (5.8)

6,/ 60 to 3/60 0 (0.00) (.00 (0.00)
< 3.60 22 (4.4) 9 (1.8) 2 (0.4)
Missing 0 0 88 (17.6)
Total 500 (2007 GO0 {1007 500 {100}

Table f: Astipmatism at 6th postoperative week

Table 7: Causes for visual impairment and blindness
after 6 weeks of surgery

Type of lication No, of cases n (V) 2 e
Type of comp of ¢ (%) 2 S ae “Blind (<3/60)
<050D 117 (23.4) e (8/18-6/60) n (%) n (%)
050t01.0D 78 (15.5) ARMD 5(17.24) 3 (75)
1.0t 150D K4 (16.8) Pre existing 4 (10.24)
150 ta 2.0 D 51 (10.2) corneal scar
: Diabetic .
>20D 82 (16.4) ettt 5 (17.26) 1(25)
Lost to follow up BE (17.8)
: Hypheama 1 {5.45)
Total 500 (1000)
[nereased 5 (17.24)
[ '
DISCUSSION
bl ) Dplic
Manual small incision cataract surgery has contributed mﬂ:r:rpath}* 2 (6.90)
considerably to accelerated wound healing, minimi-
eation of hospitalization  and  quick  rehabilitation. Bl lonas 1 (3.45)
Many patients travel for considerable distance to get keratopathy e
advantage of facilities at MSTC, HMC, Peshawar, All :
the needy patients are provided with lree 10Ls, ST pEAined i
consumables and  postoperative dj.-ugs_ o nb_t:—:m Total 29 (100) 4 (100)
adequate follow-up all the study subjects were strictly

advised.

Out of 500 cases, the most common cataract
sublype was malture cataract in 350 (7U%) cases which
compares well with a similar study conducted by
Hennig et al™, in which mature cataract constituted
728% of the total 300 patients. In another study
conducted by Lewis et al¥ nuclear cataract
predominated  as  the subtype  presenting  before
surgery, wilh pure nuclear and nuclear mixed with
other sublvpes accounting for nearly W% of opacities.
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It means that most patients report late for surgery and
thus the nucleus size is relatively big in developing
countries cataract patients. So any lechnique, which
involves multiple manipulations for fragmenting the
nuclens makes the surgery more difficull with an
increased chance of trauma to both the uveal and
corneal tissues!®*, We extracted the nucleus enmass
through a 5.5 to 6.5 mm scleral tunnel incision using
hydro or visco expression technique without




[ragmenting the nucleus in anterior chamber, thus
minimizing the possible trauma to iris or corneal
endothelium,
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Fig. 5: Comparison of preoperative and postoperabive
visual acuity (VA)

- More than 70% of the study subjects had a pre-
operative visual acuity of less than 3/60. We found
ocular comorbidity in more than 12'% ol cases. As the
fundus can not be visualised, usually it is difficult to
make a preoperative diagnosis of  glaucomatous
neuropathy, ARMD or diabetic retinopathy. The
prevalence of ocular comorbities can be compared
with 28% comuorbidity of cataract patients in United
Kingdom' and 82% of patients al Kikuyvu'. The
higher prevalence of ocular comorbidity may be due
to increased longevity and  pgreater probahilite of
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diabetes and its complications in UK patients. We did
not exclude these patients from the study, which
definitely affected the final visual outcome, Hennig et
al did not include these cases in the study !,

Sutureless cataract surgery is more difficult than
conventional sutured extracapsular cataract extraction
with PC [OL. The construction of a relatively long and
narrow scleral tunnel, handling the instruments, and
removing the entire nucleus, all requires good surgical
skills and additional training. However, once the
technique is mastered, the surgerv is faster and less
expensive, because no sutures are used. When
performed by an  experienced surgeon, the
complications  rate  is  low. In  this study  the
complications rate decreased gradually as the surgeon
overcame the imitial hiccups associated with the
The  graphic ol
complications shows decline ol surgical complications
in the successive hundred cases. Hyphaema was the
rriyst  COmrmen H]:JH]'dtj\."l:' {'l][l'll‘]il.'?]ﬁ”]l i our hL'rii—'h,
which occurred in 58{11.6%) cased of the study
subjects. Reported incidences of hvphaema usually
ranges from 294%™ to 34%"7 in other international
studies, This occurred as a result of surgical trauma to
the spite of
cautrizalion belore or during the tunnel construction.

learning  curve. presentation

perforating vessels  in monlerate

Iridendialysis the second  comumon  intra
aperative complication occurring in 7.2% of cases, This
cannot be compared to Gogate et al® who described
Iridodialvsis in only 2{0.55%) cases. This was because
ot premature entry in to anterior chamber in the early
learming curve phase and repeated attempts to reposit

the prolapsed iris during surgery.

Wds

Seventy eipht (15.6%) out of 5N patients had a
postoperative complication event in the first week of
follow-up, while Gogate et al'™ had such complications
in 121 of 358 palients. We laced hyphaema as the most
common  postoperative  complication  followed by
striate  keratopathy.  While  Henmig!®,  reported
hyphaema in 19 patients oot of his 500 series.
Difficulty in tunnel construction in the early phase of
learning curve and dissection of perforating veins in
lhe operalion feld, were the main faclors  for
postoperative hyphaema,

However the hyphaema present in our patients on
first visit was often transient and absorbed well within
3-4 days, Only 4 cases required second intervention lo
wash the hyphaema. Striate keratopathy was seen in
5% of patients, which was less than Singh and Kaur!*
who used Singh vectis for removing the nucleus,




I'he nonuse of any additiomal instrument for
removing the nucleus, or catting the nucleus into
pieces in anterior chamber may be the cause of low

incidence of striate keratupa thy in our cases.

A total of 412 (82.80%) patients presenled for
follow up after 6 weeks. This can be compared to
Yorston et al' study where 67 25% patients presented
for 2 months follow up. Eighty eight {17.2%) patients
did not respond to follow up probably because they
belonged to remote parts of the province and follow
up was not possible, reason  for  nol
presenting for follow up may be that majority ot them
had a good vision on first week follow-up.

Lincorrected  wvisual of 6/6-0/18 was
achieved at the end of lirst postoperative week in
83.40% of patients. Only 14.8% of the patients were in
the visual impairment category. Al the end of 6™ week
follow-up the uncorrected visual acuity of 6/6-6/18
was achieved in 76.2% of patients, Out of 17.2% non-
responders, 67(77%) were in good vision calegory
(6/6-0/18) on first week follow-up. If these good
vision category patients are included into 76.25% of
good vision catesory after 6 weeks [ollow up, it makes
altogether 82.6% ol patients in good vision category,
Ihe result of visual rehabilitation can be compared
well with Pratab'® and Hennig'. Their results show
uncorrected acuity of 6/ 18 or better in 8D % and 76.8%
respectively after 3 and 6 weeks follow-up. The visual
recovery can also be compared with other studies. By
comparison in a randemized controlled trial of
standard ECCE and PC IOL and intracapsular cataract
extraction and aphakic glasses only 57.3% of ECCE
and PC 0L eyes achieved an unaided acuity of 6/18
or better 2 months after surgery?. However another
study of sutureless cataract surgery in Nepal™ and
Ghana ™ showed that only 583% and V2% of eyes
abtained an uncorrected vision of 6/ 18 or better at the
end of B weeks after surgery,

Another

acuity

The mean induced astigmatism of 0.33 D and (123
D at one week and 6 weeks follow up can be
‘compared well with other reporls. Mean surgically
induced astigmatism found by Sood A et al®, Singh
G5, Hennig et al”® and Ruit et al™ was 146 I, 1.62 D,
1.40 I amcd 1.9 D respectivelv. This shows that there is
no major eflect of astigmatism on final visual outcome
in our study. As there is decrease in astigmaltisin and
increase in unaided visual acquity at & weeks follow
up. suggesting that the wound is stable by the end of 6
weeks after surgery,
These results would have been improved by best
correction. For those patients where it was less than

bascline, the cause was not related to surgical
procedure. Other co-morbidities like diabetic retino-
pathy, plaucoma, age related macular degeneration
and corneal opacities were instrumental in very severe
visual impairment and blind category cases.

CONCLUSIONS

MSICS is a sutureless, repeatable and relatively easy
surgical method which can be used for any type of
cataract from soft to rockhard cataracts. The wound is
more secure with reduced  intraoperative compli-
cations and wirtually no chance for expulsive
haemorrhage,

So far our experience has shown that the final
visual putcome of the manual small incision cataract
surgery has been very encouraging with a minimum
vision threatening complications. We have found that
this technique is a good alternative to  phaco
emulsification surgery in developing countries, |t
enjoys all the advantages of modern phaco surgery
and also serves as a step stone for those who wish to
convert to phaco emulsification technique. As majority
of Ophthalmalogist in developing countries are being
trained in conventional ECCE surgery, it 15 easy (o
convert to MSICS than to phacoemulsification, as
anterior chamber dynamics in M5SICS are similar to
conventional ECCE. It can be a safe and effective
technique in the hands of an experienced surgeon in
areas with a high demand for cataract surgery
including advanced cataracts with a large nucleus.

This technique needs patronage for adopfion in
the community eye care settings, which will definitely
improve the quality of cataract surgery and will have
positive implication on final visual rehabilitation of
cataract patients. Further, more improved trials are
needed to provide better evidence of cost, risks and
benefils.
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