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Abstract: 

Aims: To study of anatomical and visual outcome in secondary scleral fixated intra-ocular lens implantation 

Settings and Design: Hospital based prospective case study conducted at a tertiary care centre over a period 

of 2 years. 

Methods and Material: 30 eyes of 30 patients underwent secondary scleral fixation of IOL by 2-point Ab-

externo technique. Post-operatively best corrected visual acuity, IOP, Keratometry and complications 

encountered were noted at regular follow-up of 7th day, 6 weeks, 3 months and 6 months. 

Results: Mean age of patients in the study was 52.33 years in the range of 46-60 years. Out of the 30 cases, 

56.66% were men and 43.33% were women. Best corrected pre-operative V/A was in the range of 6/24 to 

6/18 (53.33%), 6/12 to 6/9 (16.66%), 6/60 to 6/36 (30%). At final follow-up of 6 months, the results were, 

63.33% in range of 6/12 to 6/9, 26.66% in 6/24 to 6/18 and 10% in 6/60 to 6/36. In early complications, 

transient corneal oedema was seen in 20%, transient IOP elevation in 10%, while vitreous haemorrhage and 

post-operative hyphaema was noted in 3.33% each. In late complications, Cystoid Macular Oedema was 

seen in 10%, pupil distortion was seen in 6.66% of patients and decentred IOL was seen in 3.33% of the 

patients. 

Conclusion: Secondary scleral fixated IOL provides good visual outcome and better anatomical position 

with minimal complications. 
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Introduction: 

In the modern era of phacoemulsification and 

improved surgical instrumentation, cataract 

surgery has become one of the safest and gratifying 

surgical procedure with extreme expectations on 

part of the patient. Patients want a spectacle free 

perfect post-operative outcome. There are a variety 

of cataract extraction methods, including 

phacoemulsification, extracapsular cataract 

extraction and intracapsular cataract extraction.
 
In 

intracapsular cataract extraction (ICCE), the lens is 

removed along with the capsule and in 

Extracapsular cataract extraction (ECCE), 

posterior capsule is spared. Since 1970, 

phacoemulsification and extracapsular cataract 

surgery have replaced intracapsular cataract 

surgery. 

Modern cataract surgery involves 

phacoemulsification of the opacified crystalline 

lens and the implant of an intraocular lens (IOL) in 

the capsular bag. In some conditions this is not 

possible due to the type of cataract (e.g., traumatic 

cataracts with lens subluxation, cataracts in pseudo 

exfoliative syndrome with zonular/capsular 

dehiscence) or to systemic and congenital disorders 

characterized by weakness of zonules/capsule (e.g., 

familial or idiopathic ectopia lentis, Marfan 

syndrome, etc.) or to intraoperative complications 

(e.g., large breaks of the posterior capsule, 

accidental aspiration of the capsular bag, etc.) 

leaving the patient aphakic.
[1]

  

Aphakia can be corrected by either spectacle lens, 

contact lens or intraocular lens. The insertion of an 

intraocular lens within the aphakic eye overcomes 
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the optical disadvantages of aphakic spectacles and 

the handling and wearing difficulties encountered 

with contact lens.
[2,3]

 An IOL can be placed in the 

anterior chamber between the cornea and iris, as in 

iris-fixated and closed- or open-loop anterior 

chamber IOLs (AC-IOLs), or it can be implanted 

in the posterior chamber within the ciliary sulcus 

posterior to the iris, as in sutured iris-fixated and 

sclera fixated posterior chamber IOLs (PC-IOLs). 

Out of all these techniques, Scleral fixated PCIOL 

implantation has several advantages over other 

secondary IOLs. Because of its normal 

physiological location, SF-IOL has less chances of 

corneal endothelial decompensation, chronic 

inflammation, peripheral anterior synechiae, 

glaucoma, shallow anterior chamber, or cystoid 

macular oedema and less trauma to anterior 

chamber structures. 

In this study, we analyse the indications, safety, 

efficacy, postoperative outcome, and complication 

rate in cases where secondary scleral fixated 

PCIOL implantation was done. 

 

Materials and Methods: 

This was a hospital based prospective clinical trial 

done in tertiary care centre setup. We studied the 

secondary scleral fixated intra-ocular lens 

implantation in 30 patients who fulfilled inclusion 

criteria over a period of 2 years. Patients included 

in this study were the Post cataract surgery aphakic 

patients with deficient posterior capsular support 

(with or without disturbed anterior vitreous phase), 

and post cataract surgery aphakic patients in case 

of grossly Subluxated lens. Following patients 

were excluded from the study, Patients having No 

PL & defective PR in traumatic cataract, Patients 

with causes of poor vision other than cataract, 

Subluxated cataract of less than 7 clock hours, 

Post-traumatic corneal opacity in optical zone, 

Traumatic cataract with angle recession, Patients 

with traumatic posterior lens dislocation and 

Traumatic cataract with retained intra-ocular 

foreign bodies. 

All patients were thoroughly investigated and 

underwent secondary scleral fixation of IOL by 2-

point Ab-externo technique by the same surgeon. 

Single piece polymethyl methacrylate (PMMA) 

with modified C haptics with at least two dialing 

holes in the haptics, with an optical diameter of at 

least 6.5 mm, with overall diameter of 13.5mm 

was used.  Post-operatively best corrected visual 

acuity, IOP, keratometry and complications 

encountered were noted at regular follow-up of 7 

days, 6 weeks, 3 months and 6 months. Data on 

subsequent follow up was gathered and analysed.  

Results: 
Maximum numbers of patients were in the age 

group of 46-60 years (63.33%) whereas, least cases 

were found in 16-30 years of age group. Mean age 

of patients in our study was 52.33 years in the 

range of 46-60 years. Minimum age was 26 years 

of age and maximum was 72 years of age. (Table 

no.1) 

Out of the 30 cases, 56.66% were men and 43.33% 

were women, thus in this study men dominated 

with M:F ratio of 1.31: 1. (Table no.2) 

Secondary scleral fixation of PC-IOL was done for 

the aphakic patients who presented to our OPD. 

20% of the patients were aphakic after the removal 

of grossly subluxated lens and 80% of the patients 

were aphakic after the cataract extraction resulting 

in posterior capsular rupture or deficient posterior 

capsule. The mean time interval between the 

cataract extraction and secondary SFIOL 

implantation was 3 weeks. (Table no.3) 

Pre-operatively, the visual acuity was meticulously 

measured, so as to compare the post-operative 

BCVA after secondary implantation of SFIOL. 

Most of our patients had best corrected pre-

operative V/A in the range of 6/24 to 6/18 

(53.33%). 16.66% (n=5) patients had BCVA of 

6/12 to 6/9 while 30% (n=9) patients had visual 

acuity 6/60 to 6/36. (Table no.4) Visual acuity was 

checked with pin-hole on Snellen Chart on the 

immediate post-operative day. Of the total patients, 

23.33% (n=7) of our patients had visual acuity of 

6/12-6/9, another 43.33% (n=13) had it in the 

range of 6/24-6/18 while 23.33% (n=7) had visual 

acuity in the range of 6/60-6/36. The remaining 

10% had visual acuity of less than 6/60 on 1
st
 post-

operative day. 

Post-operatively visual acuity was checked at 1 

week, 23.33% of our patients had BCVA in the 

range of 6/60 to 6/36, 43.33% of patients had 

BCVA of 6/24 to 6/18 and the remaining 33.33% 

of the patients had vision in the range of 6/12 to 

6/9. Post-operatively V/A was checked on Snellen 

chart at 6 weeks. 43.33% of the patients had 

BCVA in the range of 6/12 to 6/9. 40% of the 

patients had it in the range of 6/24 to 6/18 and 

remaining 16.66% of cases had BCVA of 6/60 to 

6/36.  

At 3 months post-operatively, patients with BCVA 

in the range of 6/12 to 6/9 increased to 63.33% 

while 10% of patients had BCVA in the range of 

6/60 to 6/36 and 26.66% of patients had BCVA of 
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6/24 to 6/18. (Table no.5) 

Pre-operatively all the patients were having intra-

ocular pressure <21 mm hg. At Post-operative 

follow-up at 1st week, 90% of the patients had 

intra-ocular pressure in the normal range i.e., <21 

mm hg, while 10% of the patients had raised IOP. 

At the end of the study i.e. at 6 months post-

operatively, all the patients were having IOP in the 

normal range. Pre-operatively every patient was 

checked for corneal astigmatism by keratometry. It 

was seen that 46.66% of the patients had 

astigmatism of <1 D while 53.33% of the patients 

had astigmatism of more than 1 D as all these 

patients had undergone primary cataract extraction 

prior to the secondary implantation of SF-PCIOL. 

Post-operatively on keratometric examination, at 6 

months, we found 66.66% of our patients had 

astigmatism in the range of 1.0 to 2.5 D. In early 

complications, transient corneal oedema was seen 

in 20% of patients, transient IOP elevation was 

seen in 10%, while vitreous haemorrhage and post-

operative hyphaema was noted in 3.33% each. In 

late complications, Cystoid Macular Oedema was 

seen in 10% of the patients, pupil distortion was 

seen in 6.66% of patients and decentred IOL was 

seen in 3.33% of the patients. Vision threatening 

complications like Retinal Detachment and 

Endophthalmitis were not seen in any patients. 

(Table no.6) 

Discussion: 
In the present prospective clinical trial, we studied 

the anatomical and visual outcome in secondary 

scleral fixated intraocular lens implantation. The 

study was conducted over a period of 24 months 

from November 2017 to October 2019. We studied 

the results of secondary scleral fixation of IOL in 

30 cases. 

Though, implantation of modern, flexible, open 

loop AC-IOLs has regained the popularity, they are 

still associated with variety of complications such 

as corneal oedema, peripheral anterior synechiae, 

secondary glaucoma, uveitis, cystoid macular 

oedema and hyphaema. Similarly, iris fixated 

PCIOLs are associated with various iris related 

complications like iritis, iris pigment dispersion, 

glaucoma and iris neovascularization.
 [5]

 On other 

hand, scleral fixated PCIOL implantation 

technique is still evolving. It offers good visual 

outcome with relatively low complication rate and 

gives good anatomical results. The advantages of 

scleral fixated PCIOL implantation. 
[6]

 are that they 

preserve the corneal endothelial cells, reduce risk 

of injury to iris and ciliary body and produce 

stable, long term fixation. In addition, it is 

implanted in the same plane as the crystalline lens, 

therefore it is optically more physiological. 

Scleral fixation of the PCIOLs can be done by 

different techniques which include the Ab-externo 

technique and Ab-interno technique. Nikita Gabric 

et al.
[4]

 studied the complications of both the 

techniques in details and found that the 

complications rates were more and visual outcome 

less favourable with Ab-interno scleral fixation 

technique. In our study of secondary implantation 

of SF-PCIOL with anterior vitrectomy, whenever 

indicated was done. The technique used in the 

study was Ab-externo 2-point scleral fixation 

technique. All the patients were operated by the 

same surgeon. They were meticulously followed 

up for up to 6 months and the results were 

documented. 20% of the patients were aphakic 

after the removal of grossly subluxated lens and 

80% of the patients were aphakic after the cataract 

extraction resulting in posterior capsular rupture or 

deficient posterior capsule. The mean time interval 

between the cataract extraction and secondary 

SFIOL implantation was 3 weeks. At our final 

follow-up of 6 months, the results were similar to 3 

months with 63.33% of patients having BCVA in 

the range of 6/12 to 6/9, 26.66% of patients in the 

range of 6/24 to 6/18 and 10% of patients in the 

range of 6/60 to 6/36. 

Zuleyha Yalniz-Akkaya, et. al.,
[8]

 studied the 

secondary scleral fixated IOLs in a total of 39 eyes 

who were aphakic at the time of surgery, with a 

median aphakic period of 5 months. Thirty aphakic 

eyes (50.8%) had previous complicated 

phacoemulsification related to posterior capsule 

rupture or zonular dialyses, 4 aphakic (6.8%) eyes 

had previous uncomplicated cataract surgery due to 

congenital cataract and 5 eyes (8.5%) had previous 

reoperation due to the penetrating ocular injury. 

Seven eyes (11.9%) had ACIOL-related 

complications and 13 eyes (22%) had IOL 

dislocation. Santosh Kumar, et al.
[11]

 32 patients 

undergo secondary SFIOL implantation, majority 

of patients had best corrected pre-operative visual 

acuity in the range of 6/36 to 6/24. Dadeya S., et 

al.
[9]

 studied the secondary implantation of SF-IOL 

in 32 patients. Best corrected pre-operative visual 

acuity was <6/60 in 5 patients (15.6%), 6/60 in 5 

patients (15.6%), 6/36 in 8 patients (25%) and 6/24 

in 14 patients (43.8%). Lee V.Y.W. et al.
[7]

 got 

BCVA in group of secondary placements of 

SFIOL of 6/12 or better in 19 (76.0%) of cases, 6 

(24%) cases got 6/15 to 6/60 BCVA at the final 
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follow-up of 17.5 months. S. Dadeya, et al.
[9]

 

found BCVA of 6/18 or better in 30% of patients 

who underwent secondary SFIOL after mean 

follow-up of 3 years. Uthoff D, et al.
[10]

 got BCVA 

improved or unchanged after secondary IOL 

implantation with SFIOL in 92 % of eyes. 

In early complications, transient corneal oedema 

was seen in 20% of patients, transient IOP 

elevation was seen in 10%, while vitreous 

haemorrhage and post-operative hyphaema was 

noted in 3.33% each. In late complications, 

Cystoid Macular Oedema was seen in 10% of the 

patients, pupil distortion was seen in 6.66% of 

patients and decentred IOL was seen in 3.33% of 

the patients. Vision threatening complications like 

Retinal Detachment and Endophthalmitis were not 

seen in any patients. 

Lee V.Y.W. et al.
[7]

 in his study of comparison 

between primary and statistically significant 

incidence of corneal oedema (44%) (n=11) in 

patients undergoing secondary scleral fixation and 

attributed reduced BCVA to it. Muhittin Taskapilli 

et al.
[14]

 reported corneal oedema in 30% cases. 

Corneal oedema in 20% cases of our study is much 

less than that reported by other authors. Lee 

V.Y.W. et al.,
[7]

 Chan C.C. et al. and Gondula B. et 

al. reported transient rise in IOP during early post-

operative period in 28%, 17% and 30% cases 

respectively. We got CME in 10% of our cases. 

When compared to other studies we found that 

CME was leading cause of reduced BCVA in 

many of the studies. Nikita Gabric et al.
[4]

 

documented CME in 16% cases, Lanzetta P. et 

al.
[12]

 found CME in 30% cases while Chakrabarti 

A. et al.
(13)

 reported CME in 12% cases. On other 

hand ZuleyhaYalniz-Akkaya et al.
[8]

 reported CME 

in secondary scleral fixation in 4 (6.8%) of 

patients. Uthoff D. et al.
[10]

 reported CME in 5.8% 

of cases. Our results were comparable to these 

studies. Hayashi K. et al.
[15]

 found that both IOL 

tilt or decentration were more common with the 

scleral fixated IOL than with the “in the bag” or 

“out of the bag” fixated IOLs. Holladay J.T.
[16]

 

found that decentration greater than 1.0 mm causes 

radial astigmatism and tilt greater than 15 degrees 

causes coma aberration that cannot be fully 

corrected with spectacles. Kaynak S. et al.
[17]

 

reported neither tilt nor decentration in their series. 

Lee V.Y.W. et al.
[7]

 reported one case in his study. 
 

 

 

 

Conclusion: 

Secondary scleral fixation of PCIOLs gives good 

visual outcome in aphakic patients with deficient 

posterior capsular support. The anatomical position 

of IOL in secondary SF-PCIOL implantation is 

well maintained by this technique. Minor 

complications are common; however, vision 

threatening complications are rare after secondary 

SF-PCIOL implantation. Technique is difficult to 

master, but is generally safe & effective on short 

term follow-up. 
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