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OBJECTIVES: To compare long-term postoperative complications of pediatric cataract surgery with primary
intraocular lens (IOL) implantation associated with posterior capsulotomy (PC) and anterior vitrectomy (AV)
between patients treated with a corneal or pars plicata/pars plana approach.
METHODS: Children who underwent cataract surgery with in-the-bag primary IOL implantation were divided
into two groups according to PC and AV surgical approach: a corneal approach (group 1) and a pars plicata/pars
plana approach (group 2). Only patients with a follow-up duration of more than two years were included. Longterm surgical outcomes were retrospectively reported.
RESULTS: The mean follow-up period was 10.00±3.13 years. No cases of glaucoma or retinal detachment were
reported. The mean age at surgery was 34.57±22.66 months. Forty-six children were included (27 eyes in group
1 and 29 eyes in group 2). The most frequent postoperative complication was corectopia, followed by visual axis
opacification. Both complications occurred more frequently in group 1 (po0.001). After cataract surgery, the
rate of additional surgeries in group 1 was 51.9%, while in group 2, the rate was 27.6% (p=0.1132).
CONCLUSION: The pars plicata/pars plana approach with PC and vitrectomy with primary in-the-bag IOL
implantation for pediatric cataracts is a safe procedure.
KEYWORDS: Congenital Cataract; Anterior Vitrectomy; Posterior Capsulotomy; Via pars plicata; Via pars plana;
Via Corneal.

’ INTRODUCTION

Advances in phacoemulsification devices, IOL design,
surgical techniques and vitrectomy probe technology have
made the techniques used in children more reliable (5,10-13).
Primary IOL implantation has become more frequent, and
research is ongoing to identify better treatments for pediatric
cataracts. The literature reports few results comparing surgical approaches, and most of these studies have short-term
follow-up periods (14,15). Additional reports are needed to
explore the long-term complications in this age group because
postoperative complications should be monitored in children
throughout life (16,17). In this article, cataract surgery was
performed via either a corneal or pars plicata/pars plana approach. Both groups underwent primary PC associated with
AV and primary in-the-bag IOL implantation. We report the
incidence of postoperative complications and additional surgeries over a long-term follow-up period.

Visual axis opacification (VAO) is the most common complication observed after cataract extraction in children (1,2).
In these patients, posterior capsule management is crucial to
prevent amblyopia. In cooperative patients, Neodymium:
YAG (Nd:YAG) laser capsulotomy can be performed postoperatively when VAO is observed. Otherwise, in young
children, a posterior capsulotomy (PC) with anterior vitrectomy (AV) or PC with posterior optic capture with or without vitrectomy should be performed at the time of the
cataract surgery (3-6). The following two main approaches
are used to perform PC and AV with intraocular lens (IOL)
implantation: corneal/limbal and pars plicata/pars plana
(7-9).
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’ METHODS
All children were surgically treated for cataracts with
primary in-the-bag intraocular lens (IOL) implantation and
posterior capsulotomy (PC) with anterior vitrectomy (AV) at
the Sant Joan de Déu Hospital from 1997 to 2007. A retrospective review was conducted in accordance with the tenets
of the Declaration of Helsinki and was approved by the
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Medical Institutional Review Board and the Sant Joan de Déu
Hospital, Barcelona, Spain. The follow-up period was at least
24 months after the cataract surgery. Patients who underwent PC and AV via the corneal approach were included in
group 1, and patients treated via the pars plicata/pars plana
approach were included in group 2.

then tapered over four additional weeks. Oral prednisolone
was administered for five days (1.5 mg/kg), and cycloplegic
eye drops were used twice daily for two weeks. Follow-up
evaluations were performed one day, one week, 30 days, and
every three months for up to one year after the surgery, and
every six months thereafter.

Exclusion criteria

Main outcome measures
The main outcome measures were postoperative complications and additional surgeries in groups stratified according to the surgical approach. Glaucoma was defined as an
intraocular pressure (IOP) 421 mmHg combined with changes
in the cup-to-disc ratio. Two complications were specifically
recorded: visual axis opacification (VAO) and corectopia.
VAO was defined as lens material regrowth extending into
the pupillary space that obscured the visual axis. Corectopia
was considered when an irregular pupil was observed. The
following data were reviewed: gender, laterality, date of
birth, date of surgery, age at surgery, surgeon, surgical technique, type of IOL implanted, number and type of additional
surgeries, number and type of complications, date when the
complication was first described and follow-up time.

The preoperative exclusion criteria were systemic anomalies, traumatic cataracts, anterior or posterior segment
digenesis, lens subluxation and aniridia. The intraoperative
exclusion criteria were posterior capsular rupture, IOL
implantation in the ciliary sulcus, IOL implantation with
PC but without vitrectomy, the use of PC and AV as
secondary procedures, PC and AV via a corneal approach
due to a posterior capsular rupture during surgery or
surgery performed by another ophthalmologist.

Surgical techniques
All surgeries were performed by two experienced pediatric
cataract surgeons (RP and MM) in patients under general
anesthesia with dilated pupils. In both groups, a superior clear
3.2-mm corneal incision was made, and an ophthalmic viscosurgical device (OVD) was injected into the anterior chamber.
Then, a manual anterior central continuous curvilinear capsulotomy was performed with capsulorhexis forceps, followed by hydrodissection and lens aspiration. Afterwards,
two different surgical approaches were performed.
In the children in group 1, a posterior circular and central
manual capsulotomy was performed with capsulorhexis
forceps, followed by another corneal clear incision in which
an infusion cannula was placed to maintain a balanced salt
solution in the anterior chamber during the AV. The vitrectomy
probe was inserted into the 3.2-mm incision to perform an AV
through the PC site. After IOL implantation, the OVD was
aspirated and the incision was sutured with 10-0 nylon.
In the children in group 2, a second corneal clear incision
was made after IOL implantation to insert an infusion
cannula that allowed a balanced salt solution to be
maintained in the anterior chamber. The OVD was aspirated,
and primary closure of the corneal incision was performed
using 10-0 nylon sutures. The temporal limbal conjunctiva
was opened with a pair of scissors, and vessel coagulation
was performed. A compass was used to mark the sclera at
2 to 3 mm (depending on the child’s age) from the limbus.
A central PC and an AV were performed. The sclerotomy
site was closed with a single buried 10-0 polyglactin (Vicryl)
suture.
In both groups, a 20-gauge vitreous cutting instrument
was used at a setting typical for an AV system (i.e., a rate
between 500 and 800 cuts per minute and a maximum
vacuum of 120 mmHg). An acrylic foldable IOL (MA60BM,
AcrySof, Alcon Inc., Fort Worth, TX, USA or Meridian
HP60M, Bausch & Lomb, Rochester, NY, USA) was implanted in the bag through the main corneal incision using an
injector. At the end of the surgery, an inferior subconjunctival
injection of methylprednisolone acetate was administered.
Antibiotic drops and a steroid ointment were administered
to the operated eye.

Statistical analysis
Quantitative variables are presented as means and
standard deviations. Qualitative variables are presented as
absolute and relative frequencies. A p-value o0.05 was
considered statistically significant. The Chi-square test was
used to identify differences in the frequencies of variables
between the surgical techniques. The generalized estimating
equation (GEE) was used to compare the means of variables
between surgical techniques in bilateral cases. The Statistical
Package for the Social Sciences (SPSS Inc. version 19.0,
Chicago, USA) for Windows software was used to conduct
statistical analyses.

’ RESULTS
Fifty-six eyes (46 patients) were included. Thirty-three
(58.9%) were associated with bilateral cataracts. The age at
the time of surgery was 34.57±22.66 (3 to 108) months, with
no difference in the age at operation between groups. The
mean follow-up times were 125.21±38.50 (24 to 200) months
for all patients, 11.63±3.06 (2 to 16) years in group 1 and
8.48±2.38 (2 to 13) years in group 2. Table 1 shows the
demographic and ocular characteristics of the patients
stratified by group.
Among the eyes with postoperative complications, 20 (35.7%)
had one complication, and nine (16.0%) had two complications. Corectopia was the most frequent complication,
followed by visual axis opacification (VAO) and intraocular
lens (IOL) subluxation. The mean time after surgery to a
diagnosis of corectopia was 1.67±3.35 months and to a
diagnosis of VAO was 13.34±14.63 months. One patient
with a retinal hole required laser retinal treatment. Four eyes
with VAO underwent Neodymium:YAG capsulotomy. No
incidences of glaucoma or retinal detachment were reported
in either group. Figure 1 shows the number of complications
directly related to the surgical procedure in patients stratified
by group.
Although an older mean age at surgery was observed in
group 1 than in group 2 (po0.0001), a significantly greater
number of postoperative complications were observed in
group 1 (24, 88.9%) than in group 2 (6, 20.7%) (po0.0001);

Postoperative care
A topical combination of antibiotic and steroid drops was
applied every four hours for one week, and the dose was
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Table 1 - Demographic and ocular characteristics of patients stratified by group.

Total patients, n (%)
Laterality, n (uni/bil)
Gender, n (female/male)
Eye, n (OR/OS)
Age at surgery, months (mean±SD)
Follow-up period, years (mean±SD)

Group 1

Group 2

p-value

27 (48.2%)
17/10
12/15
14/13
42.85±25.44
11.63±3.06

29 (51.8%)
12/17
13/16
16/13
26.86±16.72
8.48±2.38

0.217
0.740
0.977
0.803
o0.0001*
o0.0001*

uni=unilateral; bil= bilateral; OR=right eye; OS=left eye; n=number of eyes; SD=standard deviation; *Generalized Estimating Equation (GEE).

Figure 1 - Number of complications in each group. VAO=visual axis opacification; IOL=intraocular lens.

however, a statistically significant difference in the number of
additional surgeries was not observed between groups
(p=0.112). The number of additional surgeries in each group
stratified according to the type of adverse event is shown in
Table 2. Additionally, a greater number of postoperative
complications occurred in children over the age of two (15
eyes) than in children younger than two years (4 eyes) in
group 1, (po0.003), but a similar result was not observed in
group 2 (5 eyes in each group) (p=0.928).

Table 2 - Additional surgeries required postoperatively
according to the adverse events that occurred in each group.

’ DISCUSSION

* Chi-square test, n=number of eyes; VAO=visual axis opacification;
IOL=intraocular lens.

Although the safely of pediatric cataract surgery has
improved, postoperative complications are still common in
young children (5) because they are more prone to inflammatory reactions. The maintenance of a clear visual axis is
important, particularly during the first 2-3 years of life, when
children are more susceptible to amblyopia (18). The posterior capsule must be opened during surgery in young children
to avoid this complication, and an anterior vitrectomy (AV)
may be performed because the epithelial lens cells can also
grow in the anterior vitreous. During the postoperative
period in this study, more significant complications, particularly corectopia and visual axis opacification (VAO), were
observed when a corneal rather than a pars plicata/pars
plana approach was used to perform the PC and the AV;
however, no incidences of glaucoma or retinal detachment
were observed in either group. We observed better outcomes

for patients who received surgery via a pars plicata/pars
plana approach over an extensive follow-up period.
The higher vitreous pressure observed in infants might
explain why they experience more postoperative complications following surgery using a corneal approach. Using a
23-gauge vitrectomy, Lui et al. (14) also compared different
approaches for primary intraocular lens (IOL) implantation
in the bag or in the ciliary sulcus. The authors observed
greater numbers of intraoperative and postoperative complications, and a greater number of additional surgeries were
performed for patients who underwent surgery using the
limbal approach. IOL pigmentation was the most frequent
complication that occurred during the first month after
surgery, followed by VAO.

Additional surgeries
Surgical treatment, n (%)
Corectopia
VAO
IOL dislocation
Strabismus
Retinal hole

3

Group 1

Group 2

p-value

14 (51.9)

8 (27.6)

0.1132*

2
6
1
5
0

(15.4)
(46.2)
(7.7)
(38.5)
(0.0)

1 (12.5)
1 (12.5)
0
5 (62.5)
1 (12.5)
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Even if the corneal approach is considered by anterior
segment surgeons as the easiest approach, our short- and
long-term satisfactory outcomes for the pars plicata/pars
plana approach might influence the future choice of the
technical approach (23). In conclusion, the use of a 20-gauge
vitrectomy probe with the pars plicata/pars plana approach
is safe in children when primary in-the-bag IOL implantation
with posterior capsulotomy and vitrectomy is performed to
remove pediatric cataracts.

Most of the intraoperative complications that occurred
with the corneal/limbal approach are associated with the
iris. Iris trauma during surgery is avoidable if the ability and
experience of the surgeon allow the manipulation of the
vitrectomy probe in the anterior chamber. In a short followup study, Menon et al. (19) described the results associated
with a 20-gauge vitrectomy system used with a corneal
approach, and no intraoperative corectopia was observed. In
our study, no intraoperative corectopia occurred, but it was
the most frequent postoperative complication. Recent studies
(5,6) have compared IOL optic capture without AV and in-thebag IOL implantation with AV via a corneal approach.
A significant difference in complications was not observed
between these groups after one year of follow-up. The technique involving optic capture without AV showed a low rate
of intraoperative and postoperative complications, indicating
that AV might eventually become an alternative technique;
however, additional long-term follow-up studies are needed.
Vitrectomy probes have improved substantially, particularly over the past decade (20). Li et al. (10) reported the
short-intermediate-term safety of performing a 23-gauge
vitrectomy via a corneal incision in children aged 4two
years. Currently, a 25-gauge system is used, which achieves
satisfactory results for congenital cataracts.(11,15,21,22) Since
smaller-sized instrumentation produces a more stable and
deeper anterior chamber, this system may have more advantages than 20- or 23-gauge systems, but a 20-gauge vitrector
might be needed in some cases (22). The 25-gauge vitrector
was unable to cut the anterior capsule or the fibrous membranes or failed to remove a less-soft lens, even with a maximum cut rate. As shown in the present study, a higher
number of complications occurred using a 20-gauge vitrectomy system with the corneal approach. If the decision is
made to perform the surgery via a corneal approach, we
recommend smaller-sized vitrectomy probes or the IOL optic
capture technique without vitrectomy to improve the results.
Although the follow-up periods for the pars plana/pars
plicata approach were shorter than for the corneal approach,
the follow-up period was considered long. In this study,
no cases of glaucoma or retinal detachment were observed
during a mean follow-up period of 10±3.1 years. However,
the higher rate of intraoperative vitreous disturbance when
performing 20-gauge vitrectomy vs 23-gauge or 25-gauge
vitrectomy might increase the risk of retinal detachment.
Long-term follow-up is required after pediatric cataract surgery because these complications have been reported up to
ten years after the surgery (16,17). In our hospital, two visits
per year with the pediatric cataract surgeon are routinely
required beginning one year after surgery until the child
reaches the age of 18 years. Children are also examined by an
optometrist who, when necessary, requests an additional visit
with the cataract surgeon. If glaucoma or a retinal abnormality
is suspected, a visit with a pediatric glaucoma or retina
subspecialist is also required.
This study employed the longest follow-up period reported
to compare the use of the corneal and pars plicata/pars
plana approaches to perform PC and AV for the treatment of
pediatric cataracts. In addition, we compared the results
obtained using a 20-gauge vitrectomy probe to findings from
other studies using 23- or 25-gauge vitrectomy probes. One
limitation of this study is its retrospective design. Nevertheless, long-term results were difficult to obtain due to the
technological advances in micro-incisions performed with the
vitrectomy system.

’ ACKNOWLEDGMENTS
This study was partially ﬁnanced by the Coordenação de Aperfeiçoamento
de Pessoal de Nível Superior - Brasil (CAPES-DS).

’ AUTHOR CONTRIBUTIONS
Koch CR provided substantial contributions to the conception and design
of the study, acquisition, analysis and interpretation of data, drafting and
critical revision of the manuscript for important intellectual content and
approval of ﬁnal version of the manuscript. Kara-Junior N provided substantial contributions to the conception and design of the study, manuscript
drafting and approval of the ﬁnal version of the manuscript. Santhiago MR
provided substantial contributions to the acquisition of data, critical revision
of the manuscript for important intellectual content and approval of the
ﬁnal version of the manuscript. Morales M provided substantial contributions to the conception and design of the study, analysis and interpretation
of data, drafting and critical revision of the manuscript for important
intellectual content and approval of the ﬁnal version of the manuscript. All
authors agreed to be accountable for all aspects of the work to ensure that
questions related to the accuracy or integrity of any part of the study are
appropriately investigated and resolved.

’ REFERENCES
1. Sukhija J, Kaur S, Ram J. Outcome of primary intraocular lens implantation
in infants: Complications and rates of additional surgery. J Cataract Refract
Surg. 2016;42(7):1060-5. https://doi.org/10.1016/j.jcrs.2016.04.028
2. Astle WF, Alewenah O, Ingram AD, Paszuk A. Surgical outcomes of
primary foldable intraocular lens implantation in children: understanding
posterior opacification and the absence of glaucoma. J Cataract Refract
Surg. 2009;35(7):1216-22. https://doi.org/10.1016/j.jcrs.2009.02.028
3. Jensen AA, Basti S, Greenwald MJ, Mets MB. When may the posterior
capsule be preserved in pediatric intraocular lens surgery? Ophthalmology. 2002;109(2):324-7; discussion 8. https://doi.org/10.1016/S0161-6420
(01)00950-2
4. Plager DA, Lipsky SN, Snyder SK, Sprunger DT, Ellis FD, Sondhi N.
Capsular management and refractive error in pediatric intraocular lenses.
Ophthalmology. 1997;104(4):600-7. https://doi.org/10.1016/S0161-6420
(97)30264-4
5. Vasavada AR, Vasavada V, Shah SK, Trivedi RH, Vasavada VA, Vasavada
SA, et al. Postoperative outcomes of intraocular lens implantation in the
bag versus posterior optic capture in pediatric cataract surgery. J Cataract
Refract Surg. 2017;43(9):1177-83. https://doi.org/10.1016/j.jcrs.2017.07.022
6. Khatib N, Tsumi E, Baidousi A, Nussinovitch H, Bilenko N, Lifshitz T,
et al. Infantile cataract: comparison of two surgical approaches. Can J
Ophthalmol. 2017;52(5):527-32. https://doi.org/10.1016/j.jcjo.2017.02.023
7. Ram J, Brar GS, Kaushik S, Gupta A, Gupta A. Role of posterior capsulotomy with vitrectomy and intraocular lens design and material in
reducing posterior capsule opacification after pediatric cataract surgery.
J Cataract Refract Surg. 2003;29(8):1579-84. https://doi.org/10.1016/
S0886-3350(03)00231-1
8. Elkin ZP, Piluek WJ, Fredrick DR. Revisiting secondary capsulotomy for
posterior capsule management in pediatric cataract surgery. J AAPOS.
2016;20(6):506-10. https://doi.org/10.1016/j.jaapos.2016.06.011
9. Lemley CA, Han DP. An age-based method for planning sclerotomy
placement during pediatric vitrectomy: a 12-year experience. Retina.
2007;27(7):974-7. https://doi.org/10.1097/IAE.0b013e3180653cf9
10. Li SY, Zhang ZP, Ji SJ, Liu HY, Si MY, Fan KS. Application of minimally
invasive 23G vitrectomy via corneal approach for the treatment of
pediatric cataract. Eur Rev Med Pharmacol Sci. 2014;18(17):2413-8.
11. Tartarella MB, Fortes Filho JB. Twenty-five-gauge sutureless lensectomy in
infants with congenital cataract. J AAPOS. 2017;21(5):393-6. https://doi.
org/10.1016/j.jaapos.2017.07.203

4

Surgical approaches in pediatric cataract
Koch CR et al.

CLINICS 2019;74:e966

12. Rowe NA, Biswas S, Lloyd IC. Primary IOL implantation in children:
a risk analysis of foldable acrylic v PMMA lenses. Br J Ophthalmol. 2004;
88(4):481-5. https://doi.org/10.1136/bjo.2003.023275
13. Bhusal S, Ram J, Sukhija J, Pandav SS, Kaushik S. Comparison of the
outcome of implantation of hydrophobic acrylic versus silicone intraocular lenses in pediatric cataract: prospective randomized study. Can
J Ophthalmol. 2010;45(5):531-6. https://doi.org/10.3129/i10-045
14. Liu X, Zheng T, Zhou X, Lu Y, Zhou P, Fan F, et al. Comparison between
Limbal and Pars Plana Approaches Using Microincision Vitrectomy for
Removal of Congenital Cataracts with Primary Intraocular Lens
Implantation. J Ophthalmol. 2016;2016:8951053. https://doi.org/10.1155/
2016/8951053
15. Raina UK, Bhambhwani V, Gupta A, Bhushan G, Seth A, Ghosh B.
Comparison of Transcorneal and Pars Plana Routes in Pediatric Cataract
Surgery in Infants Using a 25-Gauge Vitrectomy System. J Pediatr Ophthalmol Strabismus. 2016;53(2):105-12. https://doi.org/10.3928/0191391
3-20160208-01
16. Magnusson G, Abrahamsson M, Sjöstrand J. Glaucoma following congenital cataract surgery: an 18-year longitudinal follow-up. Acta Ophthalmol Scand. 2000;78(1):65-70. https://doi.org/10.1034/j.1600-0420.2000.078
001065.x
17. Agarkar S, Gokhale VV, Raman R, Bhende M, Swaminathan G, Jain M.
Incidence, Risk Factors, and Outcomes of Retinal Detachment after

18.

19.
20.
21.

22.
23.

5

Pediatric Cataract Surgery. Ophthalmology. 2018;125(1):36-42. https://
doi.org/10.1016/j.ophtha.2017.07.003
Koch CR, Kara-Junior N, Serra A, Morales M. Long-term results of
secondary intraocular lens implantation in children under 30 months
of age. Eye. 2018;32(12):1858-63. https://doi.org/10.1038/s41433-0180191-3
Memon MN, Bukhari S, Bhutto IA. Corneal approach 20 Guage vitrectomy system for the management of congenital cataract. Pak J Med Sci.
2016;32(2):440-3.
Cacciatori M, Arpa P. Surgical technique for anterior segment surgery in
pediatric patients using 25-gauge instruments. J Cataract Refract Surg.
2006;32(4):562-4. https://doi.org/10.1016/j.jcrs.2006.01.006
Hong S, Seong GJ, Kim SS. Posterior capsulectomy using a 25-gauge
microincision vitrectomy system for preventing secondary opacification
after congenital cataract surgery: outcome up to 4 years. Can J Ophthalmol. 2009;44(4):441-3. https://doi.org/10.3129/i09-118
Chee KY, Lam GC. Management of congenital cataract in children
younger than 1 year using a 25-gauge vitrectomy system. J Cataract
Refract Surg. 2009;35(4):720-4. https://doi.org/10.1016/j.jcrs.2008.12.012
Nagamoto T, Oshika T, Fujikado T, Ishibashi T, Sato M, Kondo M, et al.
A survey of the surgical treatment of congenital and developmental cataracts in Japan. Jpn J Ophthalmol. 2015;59(4):203-8. https://doi.org/
10.1007/s10384-015-0385-1

