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ABSTRACT 

Aims 

Evaluation of visual acuity and complications of scleral fixated posterior chamber intraocular lense implants 

(SFIOL) in rural Medical College and hospital Indian set up. 

Material and Methods 

Forty two patients (50 Eyes) with SFIOLs were considered for the study. 10/0 Polypropylene (Prolene) suture 

was used for transscleral fixation of the lens heptics. The transscleral suture passage was performed by simple Ab externo 

technique was done for all patients with 26 gauge hallow syringe neddle. Anterior vitrectomy was done in all cases. The 

follow up was ranged from minimum of 6 to 18 months period.  

Results 

Asper the findings the visual outcome was quite good (r = 0.78). The average visual acuity range was 6/6 -6/18, 

which was equivalent to other types of IOL implantation studies. The most common complications were hyphaema and 

vitreous haemorrhage, which were resolved in all patients with no effect on visual outcome. 

Conclusions 

The scleral fixation of IOL is an effective technique, where there is no posterior capsular support due to 

posterior capsular rent and zonular weakness.There is no reason to become panic about the complications of scleral-

sutured PCIOL.Many associated factors were correlated to accord the scleral fixated chamber intraocular lense implants 

in rural set up tertiary care medical college hospital set up. Further studies could be supported to evaluate the 

effectiveness IOL transplantation in rural setup  
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INTRODUCTION 

The Scleral fixation of posterior chamber Intraocular Lens Implants is most holistic approach and is 

associated with least complications compared to other techniques. Many researches have been conducted at global 

level for the past decades. In Indian rural set up there is a very limited studies conducted to support the management 

of aphakia, subluxated lens/ IOL, posterior capsular rent and zonular dialysis. Scientifically the routine posterior 

chamber intraocular lens (PCIOL) implantations, posterior capsule suport is very much required. Earlier days the 

anterior chamber intraocular lenses (ACIOL) were used regularly in the eyes of inadequate capsular or zonular 

support but these lenses have high complications like corneal endothelial damage, iridocyclitis, glaucoma, 
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hyphaema and cystoid macular edema (Rewrite) 
1-4

. However scleral fixation of PCIOL is scientifically and technically 

challenging procedure but results have been encouraging. And these techniques are becoming more popular. Scleral 

fixation of Intraocular Lens Implants (SFIOL) can be planned as secondary in aphakia or as primary implantation during 

posterior capsular rupture at the time of primary cataract surgery and while managing subluxated crystalline lens or 

Intraocular Lens Implants (IOL) methods or techniques . The technique of scleral fixation of IOL has not been widely 

practiced in Primary rural health centers due to poor resource set up. In this context the present study was aimed for 

evaluation of visual acuity and their complications prospectively.  

MATERIAL AND METHODS 

A prospective study was designed and conducted between the accrual period between Jan 2012 to Dec2014. Fifty 

eyes of fourty two patients were included in the study with the following inclusion and exclusion criteria. In addition to the 

age group between twenty years and above with no sex matched frequency were not considered for the study.  

• Primary SFIOL 

• The patients had capsular rupture /zonular dialysis during regular cataract surgery 

• Patients presented with subluxated lenses due trauma or systemic disease 

• Secondary SFIOL  

Aphakic eyes with inadequate posterior capsular support.  

• Others 

Retrieval of a subluxated posterior chamber IOL and scleral fixation of SFIOL.  

Inclusion Criteria 

All patients presented with aphakia, subluxated crystaline lens/IOL and posterior capsular rupture or zonular 

dialysis occurred during routine cataract surgeries during study period. 

Exclusion Criteria 

The patients with chronic uveitis, bullous keratopathy, glaucoma, Nucleus drop, dislocated crystalline lens, 

dislocated intraocular lens and high axial myopia were excluded from the study. 

METHODS 

A complete routine eye examination was done with stressing on corneal endothelial status (guttata), Presence of 

synechiae, remnants of the posterior capsule, membranes, anterior vitreous cavity and dilated retinal examinations using 

slit lamp and indirect ophthalmoscope. SRK-I formula was used to calculate the intraocular lens power. +0.50 D was added 

to the emmetropic IOL power to compensate for the slightly posterior placement of SFIOL. All SFIOLs implanted were 

single piece polymethylmethacrylate (PMMA) lenses with eyelets. The optics diameter was 6.5 mm and the overall 

diameter was 12.5 mm. In all cases anterior vitrectomy was performed. In primary SFIOL implantation the same scleral 

wound done for cataract surgery was used. In secondary SFIOL implantation, a superior 8 mm scleral wound was made. 

We used the ab externo technique modified from Lewis in the following manner. The Fornix based conjunctival peritomy 

was made from 8 o’clock to 4 o’clock. Two limbal based 4 mm rectangular scleral flaps were made at 9 and 3 clock 
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positions. The entry sites were marked 1.0 mm posterior to the limbus at 3–9 o’clock horizontal meridians. The straight 

needle was passed through the sclera at the marking on one side and retrieved through the barrel of a 26 gauge needle 

inserted from diagonally opposite side. The suture was withdrawn through the scleral tunnel by a Mc Pherson forcep and 

cut accordingly. The two cut ends on each side were passed through the corresponding eyelet and tied. The IOL was 

inserted under viscoelatic agent in the usual fashion and the sutures were tied to the loops created by taking scleral bites 

and knots were burried under the already raised scleral flaps. The scleral wound was closed with 2 to 3 interrupted 10-0 

Nylon sutures and IOP was adjusted to a normal level, the conjunctival peritomy was then closed. Routine post operative 

medications were used for four to six weeks postoperatively. Follow up examinations were generally undertaken on 

postoperative up to 180 days. 

RESULTS 

Fifty eyes of 42 patients with scleral fixated IOLs were included in the study and evaluated for visual acuity 

outcome and post operative complications. Average age was 54 with standard deviation 3.65 years IQR (22- 75 years). The 

follow up ranged from 6-18 months with mean follow up period was 12 months. The preoperative characteristics of the 

patients are presented in Table 1. 

Table 1: Preoperative Characteristics of IOL Patients 

Characteristic No of Patients (%) P-Value 

Males 29(58.0%) 0.00** 

Females 21(42.0%) 0.00** 

Right eyes 22(44.0%) 0.00** 

Left eyes 28(56.0%) 0.00** 

Average age 54±3.65  0.00** 

Age range (IQR)  22-75  0.00** 

Preexisting macular pathology 4(8.0%) 0.13ns 

Adherent leucoma 3(6.0%) 0.16 ns 

Iridodialysis 3(6.0%) 0.18 ns 

Broad superior basal iridectomy 3(6.0%) 0.44 ns 

Subluxated crystalaline lens/IOL 6(12.0%) 0.23 ns 

Marfanoid features 4(8.0%) 0.36 ns 

                           **, Significant at 1% level (p<0.01), ns-non significant  

Out of 50 eyes operated 29 (58%) were males and 21(42%) were females respectively. Three eyes had adherent 

leukoma, iridodialysis, basal iridectomy and six eyes had subluxation of crystalline lens/ PCIOL. Four patients had 

Marfanoid features. Indications wise the patients were divided into two major groups 

Table 2: Indications for Scleral Fixation of Intraocular Lense 

Indications No of Eyes (%) P-Value 

1.Primary SFIOL A) PCR during routine 

cataract surgeries B) Management of 

subluxated crystalline lense/IOL 

28 (56) 22 (44) 06 (12) 0.00** 0.00** 0.26ns 

2.Secondary SFIOL 22 (44) 0.00** 

   **, Significant at 1% level (p<0.01), ns-non significant  

The post-operative visual potential was dependent on the pre-operative visual acuity. In our Study two patients 

had pre-existing macular problem. ;Scleral fixation of IOL was considered in addition to lead with unilatral aphakia to 

improve the quality of vision. 
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Table 3: Pre Operative and Post Operative Corrected Best Visual Acuity 

Visual Acuity Preop.N (%) Post Op.N (%) P-Value 

6/6 to 6/12 17(34.0%) 38(74.0%) 0.00** 

 6/18 to 6/36 19(38.0%) 08(16.0%) 0.00** 

6/60 to 1/60 11(22.0%) 04(8.0%) 0.00** 

 CF to HM 3 (6.0%) ---  

                               **, Significant at 1% level (p<0.01), ns-non significant  

Table 3 results revealed that, the best corrected pre and one month post surgery visual acuity. Thirtysix was found 

to be 72% eyes were 6/36 or better preoperatively, while 46 eyes were seen 90%e in the same range post surgery. The eyes 

in the range of 6/60 were seen better and fourteen (28%) were seen preoperatively, while rest of the eyes 8% were 

expressed in that range post surgery.  

Table 4: Post Operative Complications 

Complications Number of Eyes (%) P-Value 

Hyphema 6(12.0%) 0.23ns 

Vitreous haemorrhage 4(8.0%) 0.22ns 

Increased IOP 3(6.0%) 0.36ns 

Significant strite keratopathy 3(6.0%) 0.45ns 

High post-operative Refraction 2(4.0%) 0.42ns 

CME 2(4.0%) 0.36ns 

Sterile Hypopyon and Vitritis 2(4.0%) 0.54ns 

IOL Decentration 1(2.0%) 0.83ns 

Low IOP 1(2.0%) 0.88ns 

Choroidal detachment 1(2.0%) 0.89ns 

                           Ns-non significant  

 

Figure 1: Post Operative Complications 

Table 4 shows that ,The most common complication was hyphaema in six eyes (12%) followed by vitreous 

haemorrhage in 4 eyes (8%). Hyphaema resolved within 3-7 days in all the cases and vitreous haemorrhage within 1-3 

weeks with no residual complications, while SFIOL decentration occurred in one (2%) case but it was insignificant 

clinically. Increased IOP and striate keratopathy observed in three (6%) cases each. CME and aseptic vitritis occurred in 

two (4%) eyes each. CME and aseptic vitritis occurred in two eyes each (4%). High post operative refractive error were 

seen in two eyes (4%).  
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DISCUSSIONS 

Since the introduction of intraocular lens implantations by Harold Ridley in late 1940s, IOL implantation has 

become regular practice these days.Initial days ACIOLs were tried have been assocaited with high risk of post operative 

complications 
1-5

. To avoid these complications of ACIOLs, methods of transscleral fixation of PCIO Ls to the ciliary 

sulcus have been developed. All types of complications, repoted in various studies of SFIOLs were included in this study. 

Many subjects in this study with aphakia, planned as secondary SFIOL (22 eyes), were related to practiced ICCE in rural 

areas few years back. The subluxated lenses (6 eyes) along with posterior capsular rent during cataract surgery comprised 

the second large group (planned as primary SFIOL in 22 eyes). We followed Basti et al. techinque to minimize the risk of 

decentration and damage to ciliary vasculature 
10

. In this technique 26 gauge hollow needle was used and both the entries 

were made from outside in. This technique is very simple and reproducible any where because no special instrument is 

required except 26 gauge needle. No suture erosion was noted because in all cases scleral flaps were created and fixation 

suture knots were buried underneath it. The postoperative assessment of anterior chamber depth and refraction was 

convinced the ideal fixation suture site and is one mm posterior to the limbus region.This does affect the post operative 

refraction. +0.50D was added to the emmetropic IOL power to compensate for slightly posterior placement of IOL in the 

scleral fixated eyes as compared to routine PCIOL implantation 
5,9

. Our study provides the safty and efficacy about the 

long term follow up after scleral fixation of IOL implant . Our follow up ranged from 6 to 18 months with average of 12 

months. The post surgey vision could be dependent on the presurgery visual potential status . Merely Four patients were 

found to be pre existing macular problem and subjective to the amblyopia due to anisometropic myopia. Many studies 

results revealed that the SFIOL considered to improve the quality of vision in patients .Two eyes were closed to associated 

with leukoma and peripheral corneal opacities.  

The present study driven and were found to be better than earlier studies reported by various authors . The study 

post surgery vision was seen better or equal to pre surgery vision in 48 (96%) eyes. Stark and et al. have reported 23/24 

(95.8%). While Agapitos and Lindstrom have been reported a little poor result while the study expressed 12/17 (70.58%) . 

Kreshner RM has reported 21/30 eyes in the range of 6/12 (50%) or better post SFIOL, while in our study 36 (72%) were 

in the same range post operatively. Spherical equivalent of post operative refraction was in the range of +2.0 D to -3.0D 

and mean was -0.5 D. Hyphema (12%) and Vitreous haemorrhage (8%) was the common complication in present study 

which is on higher compared to other studies.. In our study vitreous haemorrhage was observed in primary SFIOL and 

cleared in three to four weeks with no residual complications.Incidence of glaucoma was zero as compared to other studies 

by Arkins and Steinert
 
and Holland and co-workers. This decrease may be related to better selection as preexisting 

glaucoma patients were not included in the study. Four patients had increased IOP during first two weeks and well 

controlled with medicines. Incidence of CME is reported to be quiet high in some of the studies as reported by Arkins and 

Steinert (9-36%). It was only 2% in our study while 6% has been reported by McCluskey and Harrisbur in their 32 patients. 

It was comparable to even routine PCIOL implantation (2%). 5-10% of IOL tilt or decentration has been reported in the 

literature. In our study it was 2% and it was inferior decentration but patient had good visual acuity. In spite of the fact that 

four eyes had compromised endothelial status preoperatively (Specular reflection), but no corneal decompensation was 

noted. This is one of the major advantages of SFIOL over an ACIOL. Choroidal effusion was noted in one (2%) eye 

(Marfanoid patient) which resolved by itself with no serious sequelae by one week. Aseptic vitritis was observed in 2(4%) 

eyes and resolved with intensive topical steroids. We were lucky enough to have no suprachoroidal haemorrhage and post 

operative endophthalmitis in our study.  
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CONCLUSIONS 

The visual acuity for most patients with SFIOL is comparable to that with routine capsular supported IOLs. Many 

variables might be changed that could possibly result in a better method for suturing posterior chamber lenses. For 

example, a change in suture type may help avoid suture breakage and lens dislocation. It may be possible to localize the 

ciliary sulcus more precisely to ensure that the heptics are positioned in proper location; if the heptics are in the sulcus and 

away from the pars plana, retinal detachment rates may decrease. Also making scleral flaps and covering of the suture 

knots, there by preventing suture erosins and suture tract endophthalmitis. Refinement in surgical technique may decrease 

the incidence of lens decentration. A routine postoperative use of anti-inflammatory drugs such as Nepafenac/ Bromofenac 

may show a decrease in the incidence of cystoid macular oedema. Regular antrior vitrectomy with vitrectomy cutters in all 

cases of SFIOLs reduces the incidence of cystoids macular oedema and possible retinal complications.  
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