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Purpose: To study the etiology, mode of presentation and visual outcome of 
ectopia lentis after lensectomy in pediatric age group. 
Materials and methods: This prospective, non comparative, interventional study 
was conducted in the department of Pediatric Ophthalmology, Al Shifa Trust Eye 
Hospital, Rawalpindi, Pakistan, from November 2005 to October 2006. Fifty 
patients, 2.5 to16 years of age, who presented with subluxated lenses both 
syndromic and non syndromic, were included in the study. Patients with 
secondary subluxation of lenses were excluded. Patients were selected for 
surgery having best corrected visual acuity 6/30 or less, pupil block glaucoma, 
cataract or clear subluxated lenses bisecting the pupil. Surgical technique used 
was within the bag lensectomy and anterior vitrectomy via limbal approach. 
Aphakia was treated with glasses or contact lenses followed by amblyopia 
treatment. 

Results: Ninety six eyes of 50 patients were included in the study.  Twenty six 
patients (52%) were male and 24 were (48%) female. All had bilateral subluxated 
lenses. Twelve patients (24%) had familial ectopia lentis, 11(22%) had Marfan’s 
syndrome, 24 (48%) cases were sporadic, 2 patients (4%) had Weil Marchesani 
syndrome and 1 (2%) patient had suspected homocystineuria. Within the bag 
lensectomy was performed on 54 out of 96 eyes (56%) of 34 patients. Twenty 
nine (54%) out of 54 eyes had BCVA less than 6/30, 7(13%) eyes presented with 
pupil block glaucoma, 11 (20%) eyes had cataractous subluxated lens, 4 (7.5%) 
eyes had clear subluxated lenses bisecting the pupil and anterior dislocation in 3 
eyes (5.5%) . Other twenty eight eyes (18 pts) out of 96 eyes were given refractive 
error correction and kept on follow up for progression of subluxation and 
intraocular pressure monitoring. Preoperatively 32 (59%) out of 54 eyes had 
visual acuity of hand movements to 6/60 and 22 (41%) eyes had 6/48 to 6/30. 
Postoperatively BCVA ranged between 6/18 to 6/15 in 29 (54%) eyes, 6/12 to 
6/7.5 in 09 (17%) eyes, 6/48 to 6/24 in 5 (9%) eyes. Eleven (20%) eyes achieved 
6/60 or less. Forty three (80%) out of 54 eyes showed post operative 
improvement in BCVA ranging from two to nine lines on ETDRS chart. 
Conclusion: Within the bag lensectomy via limbal approach is a safe and 
effective procedure for management of ectopia lentis in pediatric age group. 
Aphakia corrected by glasses or contact lenses is not ideal but safer than scleral 
fixation of IOL and implantation of anterior chamber IOL in children. 
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ctopia lentis is a condition in which the lens is 
displaced because of weakened or broken 
zonules1. Berryat described the first reported 

case of lens dislocation in 1749 and Stellwag 
subsequently coined the term ectopia lentis in 18561. 
The lens is considered dislocated or luxated when it 
lies completely outside the lens pattelar fossa, in the 
anterior chamber, free floating in the vitreous or 
directly on the retina. The lens is described as 
subluxated when it is partially displaced but 
contained within the lens space. In the absence of 
trauma, ectopia lentis should evoke the suspicion for 
concomitant ocular disorder or hereditary systemic 
disease such as Marfan’s syndrome, homocystinuria or 
Weil Marchesani syndrome and less commonly with 
hyperlysenimia and sulfite oxidase deficiency. 
Subluxation of a familial type or idiopathic essential 
ectopia lentis occurs with no other detectable ocular or 
systemic abnormalities2. If the lens zonules have 
loosened uniformly, the lens will assume a spherical 
shape (spherophakia) and the thickened lens will 
induce myopia. Poor vision secondary to ectopia lentis 
is most commonly caused by anisometropic 
amblyopia, irregular astigmatism and extreme myopia 
(lenticular). When lens abnormality is localized to one 
area, astigmatism results3. Forward dislocation of the 
lens into the pupil or anterior chamber may cause 
pupil block with acute or chronic angle closure 
glaucoma. Dislocation into the vitreous causes 
intermittent blurring of vision and vitreous traction on 
the retina with leakage of lens proteins into the 
vitreous which may cause chronic vitritis and 
chorioretinal inflammation. 

Edge of the subluxated lens transects the central 
pupil and distorts the retinal image. In these cases 
where lens prevents clear use of both phakic or 
aphakic portions of pupil, lensectomy is required4. The 
main purpose of this study was to evaluate the visual 
outcome of children with ectopia lentis in children 
after within the bag lensectomy surgery followed by 
aphakic optical correction and amblyopia treatment. 

 
MATERIALS AND METHODS 
This study was carried out at Paediatric 
Ophthalmology unit of Al-Shifa Trust Eye Hospital 
Rawalpindi from November 2005 to October 2006. A 
total number of 96 eyes of 50 patients ranging between 
the ages of 2.5 years to 16 years were included in the 
study. Follow up period was one month to eleven 
months. Secondary subluxations due to buphthalmos 

or trauma were excluded. A structured questionnaire 
was designed to record biodata, history, presenting 
complaints, examination findings and investigations. 
Evaluation of patients included detailed history, 
unaided visual acuity (phakic or aphakic) using 
Cardiff cards, Lea symbols and ETDRS chart in an age 
appropriate manner, slit lamp examination, 
intraocular pressure with Goldmann applanation 
tonometer or tonopen was recorded. Dilated 
fundoscopy was performed on all patients. Sedation 
with syrup trichloryl (chloral hydrate 50mg/kg body 
weight) was used for IOP recording and fundus 
examination in children under 4 years of age. Routine 
investigations for general anesthesia, cardiac 
assessment of patients with Marfan’s syndrome and 
urine for metabolic screening to exclude 
homocystinuria in one patient were advised. 

Within the bag lensectomy via limbal approach 

was the surgical technique used in this study. Pupil 
was dilated using, cyclopentolate 1% drops applied 
three times half an hour before surgery. All surgeries 
were perfomed under general anesthesia. After all 
aseptic measures, anterior chamber maintainer was 
introduced at the temporal side of limbus. A separate 
limbal entry wound for vitreous cutter was made. The 
procedure was started with circular anterior 
capsulotomy using the cutting mode of vitrectomy 
machine (vitrectorhexis) with low aspiration. The 
main aspect of within the bag lensectomy technique is 
total aspiration of nucleus and cortical material within 
the capsular bag. Attempts to keep the posterior and 
anterior capsule intact were made until the entire 
lenticular material was aspirated and bag was 
emptied. Lens capsule, zonules and the anterior 
vitreous were then removed using a high speed 
cutting mode with medium aspiration power. On 
completion of the procedure limbal wounds were 
closed with 10/0 nylon suture. Subconjunctival 
antibiotic and steroid combination was given. Post- 
operatively, topical steroids, antibiotics and 
cycloplegics were advised. Patients were followed 
postoperatively 1 day, 1 week, 4 weeks, 6 weeks and 
each follow up visit included IOP monitoring, best 
corrected visual acuity (BCVA) with glasses or contact 
lenses, patching treatment for amblyopia and 
monitoring the improvement of vision. 

 
RESULTS 
Out of 50 patients, 26 were male and 24 were female. 
The age of children ranged between 2.5 years to 16 
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years (mean 9.4 years). Table 1 represents the age of all 
50 patients and Table 2 represents ages of 34 patients 
who had undergone lensectomy. Sporadic cases were 
24 (48%), 12 patients (24%) had familial ectopia lentis, 
11 patients (22%) had Marfan’s syndrome, Weil 
Marchesani syndrome 2 patients (4%). One patient 
(2%) was suspected to be case of homocystinria Table 
3. Out of 96 eyes lensectomy was performed on 54 
eyes (56.25 %) of 34 patients, 28 eyes (29.17 %) of 18 
patients having BCVA ranging from 6/24 to 6/9.5 
were kept in follow-up group. Fourteen eyes (14.58 %) 
of nine patients were lost to follow-up. Surgical 
indication for within the bag lensectomy in 54 eyes 
were, BCVA 6/30 or less in 29 eyes (54%), pupil block 
glaucoma in 07 eyes (13%), cataractous subluxated 
lens in 11 eyes (20%), clear subluxated lens bissecting 
the pupil 04 eyes (7.5%), anterior dislocation 03 eyes 
(5.5%). 

Fourteen eyes presented with glaucoma. Seven 
eyes with pupil block glaucoma, 04eyes with angle 
closure glaucoma and 03 eyes had associated open 
angle glaucoma. Nine eyes had controlled IOP after 
lensectomy but 05 eyes needed trabeculectomy with 
MMC as a secondary procedure. 

Preoperatively 54 eyes selected for lensectomy 
were classified in 2 groups. Group-I included 32 eyes 
(60%) and group-II had 22 eyes (40%) (Table 4). 
Postoperatively there was a significant improvement 
in BCVA, as shown in (Table 5). 
 
Table 1: Age of patients presented with ectopia lentis 
(No = 50) 

Age in years No. of  Patients n (%) 

< 05  05 (10) 

5-10 25 (50) 

11-15 16 (32) 

15-16 04 (8) 

 
Table 2: Age of patients undergone lensectomy (54 
eyes of 34 patients) 

Age in years No. of  Patients n (%) 

0 – 5 06 (11) 

5 – 10 31 (57) 

11 – 15 12 (22) 

15 – 16  05 (10) 

 
Table 3: Etiology of ectopia lentis in 50 patients 

Etiology of Ectopia Lentis No of Patients n (%) 

Sporadic 24 (48) 

Familial ectopia lentis 12 (24) 

Marfan syndrome 11 (22) 

Weil Marchesani syndrome 02 (04) 

Suspected Homocysteinuria  01 (02) 
Table 4: Pre operative visual acuity in 54 eyes 

Visual Acuity No. of  Patients n (%) 

HM – 6/60 32 (59) 

6/48 – 6/30 22 (41) 

 
Table 5: Post-operative best corrected visual acuity in 
54 eyes 

Visual Acuity No. of  Patients n (%) 

HM – 6/60 11 (20) 

6/48 – 6/24 05 (09) 

6/18 – 6/15 29 (54) 

6/12 – 6/7.5 09 (17) 

 
Eleven eyes (20%) showed no significant 

improvement due to presence of poor prognostic 
factors. Causes of postoperative poor vision (HM to 
6/60) in 11 eyes were presence of preoperative corneal 
opacity in 01 eye (9%), irreversible amblyopia in 03 
eyes (27%), preoperative glaucomatous optic nerve 
damage in 06 eyes (55%), while 1 eye had 
postoperative retinal detachment. 

Surgical complications occurred in 04 out of 54 
operated eyes. Peroperatively posterior drop of lens 
fragments in one eye managed successfully by 3 port 
pars plana vitrectomy, retinal detachment within three 
weeks post operatively in 01 eye. Choroidal 
detachment occured in both eyes of a patient who had 
Weil Marchasani syndrome and combined surgery 
(lensectomy and trabeculectomy with MMC) was 
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perfprmed for ectopia lentis and glaucoma, but settled 
completely with conservative treatment in both eyes. 

 
DISCUSSION 
Ectopia lentis is perhaps the most common congenital 
lenticular anomally other than cataract1. Usually 
bilateral, this condition may be caused by extensive 
malformation of zonular ligaments. Ectopia lentis can 
occur as an isolated condition, as an association with 
other ocular disorders; or as a part of a systemic 
mesodermal disease, as in Marfans syndrome or Weil 
Marchesani syndrome. It can also occur as a 
complication of general metabolic disorders, such as 
homocystinuria, hyperlysenimia and combined 
xanthine and sulfite oxidase deficiency. It has also 
been reported with Ehler-Danlos syndrome, Sturge 
Weber syndrome5 and Stickler syndrome6. Of the 
systemic disorders associated with ectopia lentis, 
Marfan’s syndrome, Weil Marchesani syndrome and 
homocystinuria account for over 75% of the observed 
lens displacement7. In this study, sporadic cases were 
24 (48%), familial ectopia lentis in 12 patients (24%) 
and ectopia lentis in systemic disorders was seen in 14 
patients (28%) . Of these, systemic disorders associated 
with ectopia lentis, Marfans syndrome (Figure 1) in 11 
patients (22%), Weil Marchesani syndrome in 2 
patients (4%) and Homocystinuria in 1 patient (2%). 
Surgery was performed on 54 eyes and the BCVA 
6/30 or less was found to be the commonest mode of 
presentation in 29 eyes (54%). This was followed by 
cataractous subluxated lens 11 eyes (20%) as shown in 
Figure 2, pupil block glaucoma 7 eyes (13%), clear 
subluxated lens bisecting the pupil 4 eyes (7.5%) as 
shown in Figure 3 and anterior dislocation 3 eyes 
(5.5%) as shown in Figure 4. 
 

 
 

Fig. 1: Marfans Syndrome 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2:   Cataractous subluxated lens 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Clear subluxated lens bisecting the pupil 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4: Anterior dislocation of lens 
 

Surgical treatment of ectopia lentis has 
traditionally been associated with poor visual outcome 
and a high complication rate in the past8. Numerous 
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techniques were used in the past but most of 
presented results were not encouraging8. Intracapsular 
or extracapsular extraction, used in the times when 
automated vitrectomy was not available, often caused 
uncontrolled vitreous loss and retinal detachment9. 
Cross and Jensen10 reported an improvement in visual 
acuity in 51%, vitreous loss rate in 30% and post 
operative detachment rate in 15% of 84 eyes of patients 
with Marfan’s syndrome and homocystinuria who 
underwent lens removal using a variety of surgical 
techniques (aspiration, intracapsular removal and 
extracapsular removal). Subluxated lenses can be 
removed with closed eye lensectomy using vitrectomy 
instruments from either the anterior segment through 
the limbal incision or through the pars plana4. Modern 
microsurgical techniques yield very good results 
following either limbal or pars plana approach 
lensectomy for ectopia lentis11,12. Retinal detachment, a 
frequent problem prior to lensectomy procedures 
using vitreous cutting instrument, is now a rare 
complication13. Contact lenses or spectacle correction 
of subsequent aphakia is effective and relatively 
straight forward. In one large study by Halpert and 
BenEzra13, the best corrected visual acuity of 
approximately 90% of eyes with ectopia lentis was 
found to have improved by 2 Snellen’s lines or more 
following lensectomy. 

 In 1979, Peyman and associates14 reported on the 
first series of patients with ectopia lentis managed 
with pars plana lensectomy demonstrating good 
results and fewer complications. Similar results are 
also reported by Behki R, Neol and Clarke15. Reese and 
Weingeist12 performed the removal of dislocated lens 
through a pars plana approach, obtaining satisfactory 
outcome in all 12 operated eyes. Plager and associ-
ates16 also reported similar encouraging results where 
over 90% achieved a visual acuity of 20/40 or better. 

Both approaches are effective, and the selection 
depends on the comfort of the surgeon and familiarity 
with the technique.3 In our study we used within the 
bag lensectomy technique via limbal approach on 54 
eyes. The main aspect of within the bag lensectomy is 
total aspiration of nucleus and cortical material within 
the capsular bag until the whole bag is emptied to 
prevent the posterior drop of lens fragments. A closed 
system endosurgical technique allows the anterior 
chamber to remain maintained, preserves normal 
anatomical relationships and prevents scleral and 
vitreous collapse17. Postoperative aphakic spectacles 
and contact lenses showed significant improvement in 
visual acuity. In our series, the postoperative BCVA 

showed improvement in 43 (80%) out of 54 eyes. 
BCVA 6/18 and better was achieved in 38 eyes (71%). 

Behki, Neol and Clarke15 treated a series of nine 
children (15 eyes) with limbal lensectomy. 
Improvement in postoperative BCVA was 
documented in all operated eyes ranging from 20/20 
to 20/50. Shortt and associates18 reported the results of 
pars plana lensectomy for ectopia lentis in 24 eyes of 
13 patients. Post operatively visual acuity was 6/9 or 
better in 17 of 22 eyes and 6/12 or better in 19 of 22 
eyes. 

Anteby, Isaac and BenEzra19 performed 
lensectomy via limbus and pars plana approach for 
ectopia lentis on 38 eyes and achieved a visual acuity 
(VA) 20/60 or better in 35 of 38 eyes 92.1%. Another 
study by Halpert and BenEzra13 reported 
improvement of VA of 20/40 or better in 54 of 59 
(92%) operated eyes. They concluded that good and 
stable visual outcome can be obtained using within the 
bag lensectomy technique either through pars plana or 
limbal approach. 

Alternative methods to glasses or contact lenses 
for correction of aphakia are available but their 
application for children still remains to be tested19. 
High IOP, corneal decompensation or both have 
developed in 80% of the children after follow up of 10 
years with anterior chamber IOLs20. 

Scleral fixation of IOL could be another option 
instead of A/C IOLs in children. However frequent 
complications are encountered with this technique20. 
Buckley in 1999,21 reported on the use of scleral 
sutured IOLs in children and concluded that this 
procedure had increased rate of complications. 
BenEzra20 reported complications of scleral sutured 
IOLs in children, suture erosion and dislocation of IOL 
occurred 3 years after implantation of IOL, 
necessitating IOL removal. In another case,20 an 
intractable chronic inflammation developed 18 months 
after surgery and alleviated only after removal of 
scleral fixated IOL. Sclerally fixated and in the bag 
fixation has been described in small series of children 
aged 8 to 11 years with Marfan’s syndrome.22 Short 
term follow-up suggested improved post operative 
visual acuities; however anterior dislocation of IOL 
into A/C was reported. 

Most paediatric ophthalmologists currently feel 
that, given the abnormal zonules in children with 
ectopia lentis and the limited capsular support for an 
IOL, the post operative refractive correction of the 
children undergoing lens surgery should remain 
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contact lenses or spectacles23. Visual improvement 
occurs in nearly all cases but may be delayed reflecting 
long eshtablished ametropic amblyopia24. Hing and 
coworkers25 in their study, concluded that a child 
should have the lens removed and should wear 
aphakic correction as soon as the level of vision is 
inadequate for normal life or the situation of the lens is 
such as to make amblyopia likely. 

Pfeifer and Mikek8 described a surgical technique 
based on the use of Cionni endocapsular tension ring, 
dry irrigation aspiration of lens material, centration of 
the capsular bag and foldable IOL implantation into 
the bag with no serious intraoperative or post-
operative complications. The final BCVA improved in 
9 out of 11 eyes. More studies on use of the modified 
capsular tension ring are required to provide 
pseudophakia as an ideal treatment of ectopia lentis in 
pediatric age group. 

 
CONCLUSION  
Within the bag lensectomy via limbal approach is a 
safe and effective technique for removal of subluxated 
lens in paediatric age group. This technique avoids 
major surgical complications. Post-operative aphakia 
corrected by spectacles or contact lenses is not ideal 
but is safer than other available alternatives like scleral 
fixation of IOL implant or anterior chamber IOL 
implant in children. In future IOL implantation with 
the help of modified capsular tension ring can be 
considered in paediatric age group to provide better 
optical correction. 
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