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Pediatric Cataract 
Surgery

L E A R N I N G  O B J E C T I V E S
▲  Define the term cataract
▲  Learn the anatomical differences 

between adult and pediatric eyes
▲  Review the various types of pediatric 

cataracts
▲  Recall the procedural steps taken 

for the different types of procedures 
regarding this condition

▲  Identify the actions needed for 
successful post-operative care

K a r r i  Ga etz ,  cst

The term cataract is used to describe opacification of the crystalline lens of the 

eye.1 Often, when people hear about cataract surgery, they picture the proce-

dure being performed on an adult. The lens in the eye continues to form new 

lens fiber cells throughout our lives. After many years all the new cells form-

ing near the peripheral edge of the lens start to compress the older cells in the 

nucleus. It is this compression that causes the lens to harden and turn opaque 

which causes reduced vision. 

Patients undergo a short operation, usually under local anesthesia, 
to remove this lens, so the surgeon may implant a new clear artificial 
lens. However, most people do not realize that infants who have barely 
used their lenses also can develop cataracts. The occurrence rate of 
congenital cataracts in infants is 1 to 6 per 10,000 live births, depend-
ing on the ascertainment method.2 

A N A T O M I C A L  D I F F E R E N C E S
Pediatric eyes are anatomically different than adult eyes. Eyes con-

tinue to grow and change until adolescence. In infant eyes, the sclera 
is thinner, more vascular and more elastic. This results in a greater 
tendency for hemorrhage or a collapse leading to higher vitreous pres-
sure during surgery.3 The crystalline lens is smaller in children than 
adults – leading to an important decision about whether or not to 
implant an artificial lens, and, if so, what size and power. In adults, 
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the lens being removed is hard and requires phacoemul-
sification (ultrasound energy) to break it up before it can 
be aspirated. In pediatric eyes, the lens material is soft and 
viscid, which requires an irrigation-aspiration technique 
or a vitrectomy hand piece in order to be removed. The 
anterior capsule also is thinner and more elastic. This 
combined with higher vitreous pressure makes the cap-
sulorrhexis more difficult.3 The iris is thicker and more 
vascular leading to a higher incidence of post-operative 
inflammation.4 The posterior capsule opacifies quickly 
after surgery, which may make an opening in the poste-
rior capsule necessary at the time of surgery. Remnants of 
the anterior vitreous in children can serve as a scaffold for 
fibrous membrane overgrowth, which requires a second 
procedure to remove.3 Care also must be taken to prevent 

macular and retinal phototoxic injury due to intense illumi-
nation from the microscope.5 

T Y P E S  O F  P E D I A T R I C  C A T A R A C T S
Pediatric cataracts can be unilateral or bilateral. Both are 
most often congenital, but can develop later during child-
hood. Unilateral congenital cataracts are most often idio-
pathic. Abnormalities occur in the formation of proteins 
essential for maintaining the transparency of the lens, but 
the cause of these abnormalities is unknown.3 Unilateral 
cataracts also can be caused by trauma. A traumatic cata-
ract results from either a blunt or penetrating force that 
damages the lens. The cataract can form shortly after the 
trauma or months to years following the injury. Bilateral 
congenital cataracts may be caused by intrauterine infec-
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tions, inflammation, drug reactions, metabolic or genetic 
disorders or they can be idiopathic. Fetal infection is most 
common when the mother is infected during the first tri-
mester. Congenital cataracts have been documented after 
neonatal infection with varicella, toxoplasmosis, rubella 
and syphilis. The use of steroids while in utero has been 
shown to cause congenital cataracts.6 Metabolic deficiencies 
are associated with bilateral congenital cataract formation. 
Examples include galactosemia, Lowe’s syndrome, Down 
syndrome and Type 1 diabetes.7 Both unilateral and bilat-
eral congenital cataracts can be hereditary with autosomal 
dominant inheritance being the most common.6 

I N D I C A T I O N  F O R  S U R G E R Y
Cataracts can form in different areas in the lens of the eye. 
Surgical intervention to remove congenital cataracts is only 
needed when the cataract forms in the child’s visual axis and 
impairs his or her vision. A unilateral cataract that affects 
vision and has been diagnosed at birth should be surgi-
cally removed between four to six weeks of age.7 Bilateral 
cataracts that affect vision and have been diagnosed at birth 
should be surgically removed one at a time, with the first 
removed between four to six weeks of age and the second, 
two weeks following the first procedure.7 Performing sur-
gery at this age decreases anesthesia-related complications 
and lowers the incidence of glaucoma after surgery. Post-
poning, however, can adversely affect the visual outcome.8,9 
A delay in cataract removal can interfere with the normal 
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development of the vision centers in the brain. If the child 
has no visual input from the eye with the cataract, the brain 
will not receive necessary information to form neurological 
pathways for sight in that eye. If this happens, the child may 
never form useful vision in that eye, even if the cataract is 
removed later in life.

I N S T R U M E N T S ,  E Q U I P M E N T  A N D  S U P P L I E S
Pediatric cataract surgery requires the Certified Surgical 
Technologist (CST) to have a basic knowledge of micro sur-
gery and ophthalmic instrumentation. As with most surgi-
cal procedures, each ophthalmic surgeon has his or her own 
preferences for instrumentation. Table 1 shows a general list 
of instruments, equipment and supplies needed to perform 

a pediatric cataract removal surgery and intraocular lens 
implantation, if planned. 

P R O C E D U R E  O V E R V I E W
General anesthesia is administered by the anesthesiologist, 
and the patient is positioned supine on a specialized eye 
cart with an articulating head piece. After the time out, the 
patient’s operative eye is prepped by the circulating reg-
istered nurse (RN) with a 5% povidone-iodine solution 
diluted with balanced salt solution and the eye is draped by 
the CST. A 4-0 silk suture is placed by the surgeon to hold 
traction and keep the eye from rolling upward. A superior 
circumlimbal incision is made by the surgeon with a micro 
vitreoretinal (MVR) blade just outside the cornea. The eye-
lid and superior orbital rim provide protection in a trauma-
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prone pediatric patient when the incision is placed here. The 
surgeon then makes a paracentesis temporally. A bipolar 
cautery is used by the surgeon to control bleeding. Then, the 
surgeon makes an opening into the anterior chamber with a 
keratome blade, and injects a viscoelastic material into the 
anterior chamber of the eye to maintain the chamber space 
and prevent collapse.

Capsulotomy
The lens of the eye has a thin capsule around it, so an open-
ing must be made anteriorly to access the lens material. This 
opening is called an anterior capsulotomy and is achieved by 
the surgeon using capsulorrhexis forceps to make a continu-
ous curvilinearcapsulorrhexis (CCC) in which the surgeon 
manually makes a curvilinear tear that makes a round cir-
cular opening. A capsulotomy also can be made by vitrec-
torrhexis which achieves an anterior capsulotomy using the 
vitrector probe. 

Lensectomy
The next step in cataract surgery is to remove the opaque 
cataractous lens material. The vitrector-aspirator probe and 
a blunt irrigation cannula are placed in the incisions by the 
surgeon and are used to remove the lens material. Pediat-
ric eyes are less rigid than adult eyes so the constant flow 
of irrigation from the cannula helps to prevent the anterior 
chamber from collapsing during the lensectomy. The irriga-
tion also breaks up the viscid lens material making it easier 
to aspirate, which is performed with the vitrector-aspirator 
hand piece. If the lens material is too thick to aspirate alone, 
the vitrector hand piece has a cutting feature. The lens mate-
rial is aspirated into the vitrector port, and a rapid guillo-
tine-like blade removes that portion and aspirates it. 

IOL insertion
When the lens material is removed from inside the capsule 
that surrounds it an empty capsular bag remains. When a 
new artificial intraocular lens (IOL) is placed inside this 
structure it is referred to as an in-the-bag IOL fixation. 
The capsular bag is the best location for IOL implantation 
because it is the most stable and the most physiologic posi-
tion.10 However, there are many factors in pediatric eyes that 
make it difficult to keep the capsular bag open, stable and 
intact. If the IOL cannot be implanted in the capsular bag, it 
is implanted by the surgeon into the ciliary sulcus.11 Figure 
1 illustrates a normal lens in its natural position: an IOL 
placed in the capsular bag and an IOL placed in the ciliary 
sulcus.

TABLE 1

INSTRUMENTATION 
Cataract tray to include:
Eye speculum

Catsroviejo suturing forceps with teeth x2

McPherson tying forceps smooth x2

Kuglen iris hook and lens manipulator

Sinskey lens manipulating hook

Castroviejo caliper

Capsulorhexis forceps

Hartmann mosquito forceps

Vannas capsulotomy scissors

Westcott tenotomy scissors

Castroviejo needle holder  

EQUIPMENT
Vitrectomy system 

Eye bed for patient with wrist rest

Eye chair for surgeon with back and arm rests

General ophthalmic microscope

Indirect ophthalmoscope 

SUPPLIES
Custom cataract pack

Gloves

Blades:  MVR blade 23 gauge

                  Crescent knife 2.5mm 55o bevel up

                  Karatome blade 2.5mm angled

Drapes: Split sheet drape
                   1061 steri drape
Suture:  4-0 silk on a BB taper needle for traction
                  10-0 vicryl on a CS140-6 spatula needle to close corneal incision
Specialty: Bipolar cautery pencil
                   Anterior chamber cannula
                   Automated vitrector-aspirator probe pack
If implanting intraocular lens (IOL):
                   Intraocular lens cartridge
                   Intraocular lens-size will depend on patient 
                   Intraocular lens injector
                  Lens inserting forceps
Intraoperative medications:
                  Balanced salt solution (BSS)-topical to moisten cornea
                 BSS Plus with epinephrine-intraocular irrigation 
                  Sodium hyaluronate ophthalmic filler  
                          to keep the eye from collapsing
                    Carbachol to constrict iris after lens implantation 
                   Dexamethasone 4ml/ml – anti-inflammatory 
                   Cefazolin 1G - antibiotic
Dressings: Eye pad
                         Eye shield 
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The insertion of an IOL is a routine part of cataract sur-
gery in adults. However, there is discussion among pediatric 
ophthalmic surgeons as to whether or not an IOL should 
be implanted in an infant at the time of surgery. The other 
option is to leave the child aphakic or without a lens until 
the child is older and the eye is larger. The IOL then could 
be implanted during a separate procedure. If this is the 
case, the child would have to wear a contact lens or glasses 
until then. Some ophthalmic surgeons feel that implanting 
an IOL at the time of surgery is important in encouraging 
normal visual development and preventing amblyopia com-
monly known as lazy eye. Others feel it is more appropri-
ate to correct the vision of an aphakic eye with glasses or 
contact lenses until the child is older. This option reduces 
the risk of a severe inflammatory response brought on by 
placing a large IOL into a small capsular bag.11 

Closure
While a sutureless cataract surgery is appropriate in adults, 
it may not be the best closure for pediatric patients. Greater 
physical activity and less attention to and protection of the 
incision are associated with an increased risk of compli-
cations postoperatively.12 The surgeon repairs the surgical 
wound with 10-0 monofilament sutures. The circulating 
nurse then places ophthalmic antibiotic and steroid medi-
cation in the operative eye, and an eye pad is taped over the 
eye by the CST, followed by an eye shield.   

P O S T - O P E R A T I V E  C O M P L I C A T I O N S
Post-operative complications occur more commonly after 
pediatric cataract surgery than adult cataract surgery and 
many of these complications do not develop for years fol-
lowing the operation. As a result, it is critical that children 
be monitored closely on a long-term basis by their surgeon 
after cataract surgery.3 Some possible complications follow-
ing cataract surgery include anesthetic reactions, glaucoma, 

amblyopia with eye wiggling (nystagmus), retinal detach-
ment, infection, hemorrhage or secondary membrane 
growth. Frequently, a second surgery is required to treat 
these complications. In rare cases, some complications can 
be permanent and lead to blindness. 

P O S T - O P E R A T I V E  C A R E
Children will need to be monitored closely after surgery due 
to the growth and changes of their eyes. Following surgery, 
a child’s vision will need to be corrected with contact lenses 
or glasses. If an IOL is implanted by the surgeon, the child 
still will need glasses to correct vision because the IOL can-
not focus like a natural lens does. As the eye grows, eye-
wear prescriptions will continually change. If an IOL is not 
implanted and the child is left aphakic, the child will need a 
strong prescription of glasses or contacts immediately fol-
lowing the procedure. 

The frequent application of topical antibiotics, steroids 
and sometimes cycloplegic medication postoperatively is 
extremely important to the success of the surgery and the 
prevention of complications. This burden falls on the par-
ents or caregivers and compliance is often an issue. 

Occlusion therapy often is started in unilateral cases as 
soon as vision is corrected with glasses or contacts.6 Occlu-
sion therapy or “patching” is used to try to prevent amblyo-
pia. This is done by occluding the vision in the child’s non-
operative eye by covering it with a patch. This allows the 
eye – that was previously occluded with the cataract – time 
to form the required neurological pathways it missed in the 
first weeks of life. By covering the non-operative eye, the 
operative eye is the only source of visual information the 
brain has, and, in turn, will be utilized more than if both 
eyes were un-occluded.

A D D I T I O N A L  P R O C E D U R E S
As the child matures there may be a need for additional 
procedures and operations. If the child is uncooperative 
during routine post-operative exams, an exam under anes-
thesia (EUA) may be required to be performed in an oper-
ating room. Once the child is anesthetized, the surgeon 
can see into the back of the eye to monitor the retina, test 
the pressure in the eye to ensure the child is not develop-
ing glaucoma and can test for the ever-changing prescrip-
tion strength for glasses or contacts. More EUAs may be 
required as the child grows until they are old enough to be 
awake and remain in a still position. 

Opacification of the posterior capsule or anterior vitre-
ous face is a common complication after pediatric cataract 

Cataracts can form in different areas in the 

lens of the eye. Surgical intervention to 

remove congenital cataracts is only needed 

when the cataract forms in the child’s visual 

axis and impairs his or her vision.
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surgery, particularly in children who have surgery under 
the age of one.12 As mentioned earlier, remnants of these 
structures can serve as a scaffold for fibrous membrane 
overgrowth. The lens epithelial cells on the vitreous sur-
face or on the back of the optic can be found many months 
after surgery.6 One way to remove this overgrowth is a sec-
ond surgery. The surgeon uses a vitrectomy hand piece to 
remove the fibrous membrane. Another way to remove this 
membrane is with a Nd:YAG laser procedure in an office 
setting.12 However, the child must be cooperative and be 
able to remain still.

Secondary glaucoma is a relatively common but seri-
ous complication of pediatric cataract surgery. Glaucoma 
is a condition of increased pressure within the eye, causing 
gradual loss of vision. Some eyes with secondary glaucoma 
can be controlled with topical medication, but many will 
need a trabeculectomy surgery or a glaucoma shunt place-
ment surgery to control the pressure.6

Strabismus is a common effect of visual deprivation or 
amblyopia. Strabismus is the abnormal alignment of the 
eyes caused by the loss of vision associated with a pediatric 
cataract. If patching is not successful in helping the opera-
tive eye “catch up” to the non-operative eye, strabismus can 
develop. Eye muscle surgery may be required to align the 
two eyes. 

L O N G - T E R M  S U C C E S S
Visual outcome following pediatric cataract surgery 
depends on many factors: the age of onset, the time between 
the onset and surgery, whether the cataract is bilateral or 
unilateral, the type of cataract, the density of the cataract, 
pre-existing ocular abnormalities, complications following 
surgery and the outcome of amblyopia treatment. 

Surgery is only the first step in treating a pediatric cata-
ract. Since the post-operative care is a lifelong process, the 
child’s family must be committed to the occlusion therapy 
schedule and optical correction for the best outcome. With 
prompt diagnosis and meticulous attention to detail in the 
surgical management, post-op care, and rehabilitation of 
pediatric cataracts, most children can enjoy a lifetime of 
excellent vision.

A U T H O R  A C K N O W L E D G E M E N T S
I would like to thank Amy A Leverant, MD, for her medi-
cal content contribution; and Richard Cotugno, MHSM; 
and Cheryl Gallaga, MSNEd, RN, CPON; for their literary 
mentorship.  

A U T H O R  B I O G R A P H Y  
Karri Gaetz has been a Certified 
Surgical Technologist since 2009. 
She worked for Fairview Red 
Wing Medical Center in Minne-
sota before moving to Arizona in 
2011. She is currently working at 

Phoenix Children’s Hospital as a CST in multiple spe-
cialties such as ENT, general, orthopedics, plastics, neu-
rology and ophthalmology.   

R E F E R E N C E S 
1. Francis PJ, Berry V, Bhattacharya B, Moore AT.  The genetics of child-

hood cataracts. J Med Genet. 2000;37:481-488.
2. Haddrill M, Slonim C, MD. Congenital Cataracts. http://www.all-

aboutvision.com/conditions/congenital-cataracts.htm
3. Lambert SR, Drack AV. Infantile Cataracts. Surv Ophthalmol. 

1996;40:427-458
4. Vasavada AR, Trivedi RH, Singh R. Necessity of vitrectomy when 

optic capture is performed in children older than 5 years. J Cataract 
Refract Surg. 2000;27:1185-1193

5. Long VW, Woodruff GH. Bilateral retinal phototoxic injury during 
cataract surgery in a child. J AAPOS. 2004;8:278-279

6. Zetterstrom C, Kugelberg M. Pediatric Cataract Surgery. Acta Oph-
thalmol  Scand. 2007;85:698-710

7. Trivedi RH, Wilson ME Jr. Pediatric Cataract Surgery. J Ophthalmic 
Surgery. 2008;20(4): 397-407

8. Birch EE, Stager DR. The critical period for surgical treatment of 
dense congenital unilateral cataract. Invest Ophthalmol Vis Sci. 
1996;37(8):1532-1538.

9. Wilson ME, Jr., Trivedi RH, Hoxie JP, Bartholomew LR. Treatment 
outcomes of congenital monocular cataracts: the effects of surgical 
timing and patching compliance. Journal of Pediatric Ophthalmology 
& Strabismus. 2003;40(6):323-329.

10. Fallaha N, Lambert SR. Pediatric cataract. Ophthalmol Clin North Am. 
2001;14:493-499

11. Wilson ME, Jr., Trivedi RH, The Latest in Pediatric Cataract Surgery. 
Cataract and Refractive Surgery Today. June 2013:43-61

12. Karimian F, Javadi MA, Jafarinasab MR. Pediatric Cataract Surgery. 
Iranian Journal of Ophthalmic Research.2007;2(2):146-153

http://www.all

