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Chapter 22
Intraocular Lens Placement in the Setting 
of Glaucoma

Emily M. Zepeda and Brenda L. Bohnsack

 Glaucoma in the Setting of Aphakia

The most common clinical scenarios in which glaucoma complicates aphakia are 
glaucoma following cataract surgery and uveitic glaucoma. Intraocular pressure 
(IOP) management must take precedence as substantial vision loss due to glaucoma 
negates the importance of intraocular lens (IOL) placement for visual rehabilitation. 
In both glaucoma following cataract surgery and uveitic glaucoma, topical antihy-
pertensive medications are the first-line treatment for increased intraocular pres-
sures [1, 2]. In eyes refractory to medications, the choice of traditional surgical 
options including goniotomy, trabeculotomy, trabeculectomy, glaucoma drainage 
devices, and cycloablation (transscleral and endoscopic) is dependent on factors 
such as angle configuration, corneal clarity, eye size, and previous eye surgeries 
[3–11]. Glaucoma surgery that is required to obtain IOP control should be done 
prior to secondary IOL placement.

Evidence of good IOP control includes serial pressure measurements, reversal of 
optic nerve cupping, resolution of corneal edema, and stabilization of corneal diam-
eter and axial length. While axial lengths measured via A-scan ultrasound or optical 
biometry systems (i.e., Lenstar®, IOL-Master®) are most accurate, they may not be 
plausible in-clinic options for young children. In this case, stabilization of the 
refraction may be an acceptable substitute. For the purpose of IOL selection, it is 
important to note that in glaucomatous eyes with buphthalmos, rapid intraocular 
pressure control obtained through glaucoma surgery often causes a sudden decrease 
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in axial length followed by a slower re-expansion of the globe. The final length may 
fall between the immediate postoperative and the maximum buphthalmic eye 
lengths [12, 13]. Thus, selecting a lens based on a buphthalmic measurement can 
result in a hyperopic shift, while not waiting until axial length stabilization follow-
ing glaucoma surgery may cause a more myopic end refraction [14, 15].

 Intraocular Lens Placement in Glaucoma Following 
Cataract Surgery

Following congenital cataract extraction, it is well-known that the newly rendered 
aphakic eye is at high risk for developing glaucoma, with an incidence ranging from 
15% to 50% [16, 17]. In these patients, elevated IOP is often observed within the 
first few years after surgery but can occur years later, highlighting the importance of 
diligent, lifelong surveillance.

The majority of cases of glaucoma following cataract surgery have an open- 
angle configuration and arise directly because of the aphakic status [16–19]. In 
these cases, the angle typically has a normal appearance both prior to and following 
cataract surgery making it unclear as to the pathogenesis of this form of glaucoma 
[20, 21]. Since the most notable risk factor is age at the time of cataract surgery, 
with infants under the age of 2 months having the highest rate of glaucoma, the 
mechanistic theories revolve around the lens, mechanically (tension from the lens 
on the ciliary body) and/or molecularly (secreted factors), being required for angle 
and aqueous outflow channel development [16, 19, 22]. Additional theories suggest 
that post-surgical inflammation or vitreous factors released after breaking the ante-
rior hyaloid damage the aqueous channels [23]. In these cases, antihypertensive 
medication is the first-line treatment; however, up to 50% of eyes require glaucoma 
surgery for IOP control [24, 25]. Angle surgery (goniotomy or trabeculotomy) is 
typically the primary glaucoma surgery and has a 50–70% success rate [26–30]. If 
angle surgery fails to control IOP, many patients will have placement of a glaucoma 
drainage device [31, 32]. In eyes that are aphakic, placement of the tube in the pars 
plana with a concurrent vitrectomy should be considered. This is especially true if a 
secondary IOL will be implanted in the future [33–35]. Additional patients may 
undergo trabeculectomy, although filtering surgeries with adjunctive anti-fibrotics 
have become less popular in the pediatric population due to the lifelong risk of 
endophthalmitis [36, 37]. Another option is cyclophotocoagulation, which can be 
successfully used to control IOP either alone or in conjunction with glaucoma drain-
age devices [38].

In some cases of glaucoma following cataract surgery, there is a narrow-angle or 
a closed-angle configuration. In these eyes, there are often preexisting pathologic 
states such as microphthalmia and/or microcornea [16, 18]. Elevated IOP may 
develop early during childhood due to the congenital anatomically shallow anterior 
chambers. In addition, glaucoma may be diagnosed in late childhood to adulthood 
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due to further crowding of the anterior chamber from the Soemmering ring, which 
gradually increases in diameter due to proliferation of the lens epithelial cells and 
cortical fibers within the posterior and anterior capsules [39–41]. In these situations, 
angle surgery often fails, and glaucoma drainage device implantation is typically 
used to obtain IOP control [33]. However, given the shallow anterior chamber, the 
safest place for the tube is posteriorly placed within the pars plana.

 Case 1

The patient is a 9-year-old girl with a history of congenital cataracts with microph-
thalmia of both eyes. She underwent cataract extraction of the right eye at 6 weeks 
of age and the left eye at 7 weeks of age. Her vision was corrected with contact 
lenses, which she tolerated well. She was diagnosed with glaucoma following cata-
ract surgery in both eyes at 7 years of age and underwent combined 180-degree 
trabeculotomy with trabeculectomy at 8 years of age. However, her intraocular pres-
sure in her right eye remained uncontrolled, and she was referred for further 
treatment.

At the time of presentation, the patient’s best-corrected visual acuity with +20.0 
SilSoft® contact lenses was 20/40 in the right eye and 20/25 in the left eye. The 
intraocular pressures by Goldmann tomometry tonometry were 30 mmHg in the 
right eye and 17 mmHg in the left eye on timolol, dorzolamide, brimonidine, and 
latanoprost in both eyes. Slit lamp examination showed that both corneas were thin 
and clear (Fig. 22.1a). The right cornea was 9 mm in diameter, and the left cornea 
was 10 mm in diameter. The anterior chambers were shallow with approximately 
2.5 mm depth centrally and 0.5 mm depth peripherally. Both eyes were aphakic and 
had Soemmering rings. Fundoscopic examination showed a dysplastic optic nerve 
with a cup to disc ratio of 0.8 in the right eye. The left eye had a cup to disc ratio of 
0.1. The macula, vessels, and retinal periphery of both eyes were normal.

For glaucoma control, the patient underwent pars plana placement of a 
Baerveldt® 350 glaucoma drainage device with concurrent vitrectomy in the right 
eye at 9 years of age. This was followed by pars plana placement of a Baerveldt® 
350 glaucoma drainage device with concurrent pars plana vitrectomy in the left eye 
at 10 years of age.

At 12 years of age, the patient desired placement of IOLs. At that time, her best- 
corrected visual acuity was 20/20 in each eye. Slit lamp examination showed blebs 
over the superotemporal Baerveldt plates in both eyes. Intraocular pressures by 
Goldmann applanation tonometry were 15  mmHg in both eyes on no glaucoma 
medications. The right optic nerve showed reversal of cupping with a color cup to 
disc ratio of 0.3 (Fig. 22.1b). Axial lengths measured 20.4 mm in the right eye and 
19.73 mm in the left eye, and keratometry was 42.39 × 44.64 @ 98 in the right eye 
and 44.57 × 45.82 @ 94 in the left eye. The patient underwent serial placement of a 
three-piece acrylic lens in the sulcus in both eyes.
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Fig. 22.1 Case 1. (a) External and slit lamp photographs of the right and left eyes at time of final 
follow-up in Case 1 demonstrated bilateral microcornea with shallow anterior chambers. 
Intraocular lenses were in good position, anterior to the Soemmering rings in both eyes. The supe-
rotemporal scleral patch graft was seen in the right eye, but was covered by the upper lid in the left 
eye. The tubes in both eyes were in the pars plana and thus not evident in the photographs. (b) 
Optic nerve photographs and optical coherence testing prior to intraocular lens placement (11 years 
of age) and at final follow-up (14 years of age) showed no glaucomatous progression. (c) Humphrey 
visual field testing demonstrated a superior arcuate and an early inferior arcuate defect in the right 
eye that correlated with the retinal nerve fiber layer thickness. Visual field in the left eye was full
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At final follow-up at 14 years of age, the patient’s uncorrected visual acuity was 
20/20 in each eye. Her intraocular pressures by Goldmann applanation tonometry 
were 16 mmHg in the right eye and 15 mmHg in the left eye on no glaucoma medi-
cations. She had superotemporal blebs over the Baerveldt plates, thin and clear cor-
neas, shallow anterior chambers, and sulcus IOLs in both eyes. The optic nerves 
were stable in appearance (Fig. 22.1b) as was retinal nerve fiber layer thickness and 
visual field testing (Fig. 22.1c) compared to before IOL placement.

Comment Placement of a secondary IOL in an eye with glaucoma following cata-
ract surgery requires IOP control and recognition of the angle and anterior chamber 
anatomy. Special consideration should be given to the anatomical features of the 
aphakic eye with glaucoma when deciding whether to place the lens in the sulcus or 
the capsular bag [42, 43].

Secondary IOLs are typically placed within the sulcus, using the Soemmering 
ring as a scaffold [44]. However, in the setting of glaucoma, placement of the IOL 
within the sulcus may further impede outflow through the trabecular meshwork 
especially in eyes with shallow anterior chambers due to microphthalmia or micro-
cornea. Furthermore, in eyes that have previously undergone angle surgery, gonios-
copy should be done prior to IOL placement to evaluate patency of the cleft and the 
amount of space within the peripheral anterior chamber. Another consideration for 
the surgeon is that commercially available one-piece acrylic lenses (Alcon® 
SA60AT) come in powers up to 40 diopters; the three-piece acrylic lenses (Alcon® 
MA60AC) only have a maximum power of 30 diopters. Especially in small, 
microphthalmic eyes, placement of a high-power one-piece lens within the capsule 
allows for greater accuracy in achieving the target refraction.

In order to minimize anterior chamber crowding, maintain patency of the angle, 
and place the IOL within the capsule, the Soemmering ring needs to be opened and 
debulked [43]. In this procedure, a 4–5-clock-hour peritomy is created. A 3  mm 
scleral tunnel is centered within the incision, and a stab incision at the limbus is made 
on each side of the tunnel. An anterior chamber maintainer is placed through one of 
the stab incisions. A MVR blade, placed through the other stab incision, is used to 
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separate the anterior and posterior capsules where they are fused centrally. Care 
should be taken to open the ring 360 degrees for maximal removal of lens material. 
The vitrector is then used to remove the proliferated cortical fibers and lens epithelial 
cells within the capsule. Dense Soemmering rings with hardened, calcified cortical 
fibers may not be easily removed with the vitrector. Viscoelastic can be injected into 
the anterior chamber, and the calcified fibers can be prolapsed out of the capsule in 
the anterior chamber. The scleral tunnel is then opened with a keratome, and the 
calcified fibers can be removed “extracapsular” style through the scleral tunnel. 
Following removal of the remnant lens fibers, the anterior and posterior capsules are 
inspected. If there is adequate support, then the IOL can be carefully placed within 
the capsule. If the posterior capsule does not have enough support, the entire IOL can 
be placed in the sulcus, or only the haptics can be placed in the sulcus with optic 
capture. A third option for older teenagers (>16 years of age) and adults is complete 
removal of the Soemmering ring and capsule and placement of a scleral-fixated IOL.

In microphthalmic eyes with glaucoma, if the aqueous outflow is not dependent 
on the angle, a secondary lens can be placed in the sulcus without debulking the 
Soemmering ring as described in the case above. In this example, the patient’s intra-
ocular pressures were controlled by glaucoma drainage devices allowing the lenses 
to be placed in the sulcus and the Soemmering ring left intact. It is important to note 
that in both eyes the tube portion of the glaucoma drainage device was preemptively 
placed in the pars plana in a combined procedure with a vitrectomy [33]. Posterior 
placement of the tube serves two purposes: (1) long-term prevention of corneal 
decompensation in a shallow anterior chamber and (2) better positioning of the tube 
for later placement of a secondary IOL [33, 34, 45]. In aphakic eyes with glaucoma 
drainage devices previously placed within the anterior chamber, consideration should 
be given to moving the tube to the pars plana either in conjunction with or prior to 
placement of a secondary IOL. The disadvantage to posterior placement of glaucoma 
drainage devices is the need for concurrent vitrectomy. Coordination of surgery 
between retina and glaucoma specialists can be difficult but decreases the need for 
multiple surgeries and improves communication to ensure adequate vitreous removal 
in the area of the tube. The increased risk of retinal detachment due to vitrectomy is 
low and outweighs the risk of corneal decompensation, especially in eyes with 
crowded anterior chambers [33–35, 45]. With pre-planning and appropriate tube 
placement, Case 1 demonstrates how sulcus placement of a secondary IOL achieves 
excellent uncorrected visual acuity and maintenance of intraocular pressure control.

Thus, when placing an IOL in an eye with glaucoma following cataract surgery, 
attention should be paid to the size of the anterior chamber and the previous glaucoma 
surgeries. Care must be taken to prevent exacerbation of intraocular pressures in eyes 
that are prone for glaucoma due to the aphakic status and inherent ocular anatomy.

 Intraocular Lens Placement in Uveitic Glaucoma

Uveitis causes significant visual impairment as chronic inflammation leads to cata-
racts, glaucoma, band keratopathy, synechiae, and macular edema [46–48]. 
Treatment focuses on suppression of inflammation in order to prevent long-term 
damage first with local and systemic steroids and second with systemic 
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steroid- sparing therapy. However, both the inflammation and steroids contribute to 
cataract formation and increased intraocular pressures [49, 50]. The removal of uve-
itic cataracts should only be undertaken after preoperative inflammation control has 
been achieved. In general, there should be at least 3 months without uveitic activity 
prior to cataract extraction. However, whether an IOL can be placed in uveitis 
remains unsettled. Although many surgeons now elect to place standard acrylic 
IOLs, there remains a possibility that the IOL could exacerbate the inflammation 
inciting further complications. Thus, it is an acceptable practice to leave the eye 
aphakic, especially in situations of tenuous uveitis control [51–53].

Increased IOP in uveitis is due to multiple mechanisms. Uveitic debris collects 
within the trabecular meshwork and angle leading to decreased aqueous humor outflow 
[54–56]. In this situation, a membrane is often removed during angle surgery, render-
ing goniotomy and trabeculotomy highly successful [3–6]. Chronic inflammation also 
causes synechiae formation and a closed-angle configuration. In some cases, gonio-
synechiolysis may be employed to reopen the angle, but in others, either glaucoma 
drainage device implantation or trabeculectomy is a better option to obtain IOP control 
[57–66]. It is also important to remember that local steroids needed for inflammation 
control can raise eye pressure [67–69]. Aggressive use of systemic steroid-sparing 
therapy in order to taper off of local steroids may be required. Regardless of the mecha-
nism, control of the uveitis is paramount for treating the glaucoma. Any consideration 
of IOL implantation should occur only following both inflammation and IOP control.

 Case 2

The patient is a 20-year-old woman with a history of idiopathic uveitis diagnosed at 
4 years of age. Her uveitis was controlled with topical steroids, and she did not 
require steroid-sparing therapy. She was successfully tapered off of topical steroids 
at 15 years of age without uveitis recurrence. The patient underwent cataract extrac-
tion without IOL placement in both eyes at 5 years of age, and glaucoma was diag-
nosed at 8 years of age. At 11 years of age, the right eye underwent a trabeculectomy 
with mitomycin C, which was complicated by a postoperative suprachoroidal hem-
orrhage. She then underwent two goniotomies of the left eye at 16 and 18 years of 
age. Her intraocular pressures in her left eye remained uncontrolled, and she was 
referred for further treatment.

At the time of presentation, the patient’s best-corrected visual acuity was 
20/100  in the right eye and 20/40  in the left eye. Her aphakic correction was 
+10.75  in the right eye and +10.00  in the left eye. The intraocular pressures by 
Goldmann applanation tonometry were 8 mmHg in the right eye and 20 mmHg in 
the left eye. The patient was on timolol, dorzolamide, brimonidine, and bimatoprost 
in the left eye and oral acetazolamide. Slit lamp examination showed an avascular, 
thin, and cystic bleb at the superonasal limbus in the right eye. Both corneas were 
thin and clear. The anterior chambers were deep and quiet. The eyes were aphakic 
with synechiae between the iris and the Soemmering ring. Fundoscopic examina-
tion showed pale optic nerves with a cup to disc ratio of 0.95  in both eyes. The 
macula in the right eye lacked a foveal light reflex. The macula, vessels, and retinal 
periphery of the left eye were normal.
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For the increased IOP in the left eye, the patient underwent pars plana placement 
of a Baerveldt® 350 glaucoma drainage device with concurrent vitrectomy. 
Following surgery, the patient’s intraocular pressure in the left eye ranged from 6 to 
10 mmHg off of all glaucoma medications.

At 25 years of age, the patient desired placement of IOLs. Her visual acuity had 
remained stable. Slit lamp examination showed a stable trabeculectomy bleb supero-
nasally in the right eye and a large bleb over the superotemporal Baerveldt® plate 
in the left eye. Intraocular pressures by Goldmann applanation tonometry were 
12 mmHg in the right eye and 7 mmHg in the left eye on no glaucoma medications. 
Axial lengths measured 23.6 mm in the right eye and 23.4 mm in the left eye, and 
keratometry was 42.15 × 44.91 @ 38 in the right eye and 42.74 × 44.40 @ 87 in the 
left eye. The patient desired a mild myopic target. In the right eye, the Soemmering 
ring was opened and debulked, and a three-piece acrylic lens was placed in the cap-
sular bag. In addition, a subconjunctival injection of mitomycin C (0.2 mg/ml) was 
administered posterior to the trabeculectomy bleb, and the bleb was needled to 
remove surrounding Tenon’s encapsulation. In the left eye, the Soemmering ring 
was opened and debulked, and a three-piece acrylic lens was placed in the capsule.

At final follow-up at 27 years of age, the patient’s best-corrected visual acuity 
was 20/125 in the right eye and 20/40 in the left eye. Her refraction was −2.00 in the 
right eye and −3.50+1.50 × 105 in the left eye. Intraocular pressures by Goldmann 
applanation tonometry were 10 mmHg in the right eye and 8 mmHg in the left eye 
off of all glaucoma medications. Slit lamp examination showed a diffuse, mildly 
elevated trabeculectomy bleb at the superonasal limbus of the right eye and an ele-
vated bleb over the Baerveldt® plate superotemporally in the left eye. The corneas 
were clear, and the anterior chambers were deep with no evidence of uveitis. In both 
eyes, the IOLs were in good position within the capsules (Fig. 22.2a). The optic 
nerves, retinal nerve fiber layer thicknesses (Fig. 22.2b), and visual fields were sta-
ble (Fig. 22.2c).

Fig. 22.2 Case 2. (a) External photographs of the right and left eyes presented in Case 2 demon-
strated IOLs placed within the capsule. There was evidence of synechiae that were lysed with 
debulking of the Soemmering ring. The superonasal trabeculectomy bleb in the right eye and the 
superotemporal patch graft in the left eye were covered by the upper lids. The tube in the left eye 
was in the pars plana and so not evident in the photograph. (b) Optic nerve photographs demon-
strated pale optic nerves with 0.9 cup to disc ratio in both eyes. Optical coherence testing showed 
that the retinal nerve fiber layer thickness was stable before and after IOL placement.  
(c) Goldmann visual field testing demonstrated a temporal island with loss of central fixation in the 
right eye and an inferior arcuate defect in the left eye
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Comment Placement of a secondary IOL in an eye with uveitic glaucoma requires 
inflammation and IOP control. Unlike cataract surgery, which has to be done to 
improve vision, secondary IOL implantation is elective and should only be pursued 
if the uveitis has become quiescent [70]. In pediatric cases of uveitis, this typically 
occurs after puberty and is established when the patient has been successfully 
tapered off of all steroid and steroid-sparing therapies. Even though the uveitis has 
been inactive, the patient should be treated with oral steroids for 3–5 days prior to 
and following surgery to suppress the anticipated higher inflammatory response.

There are additional considerations in uveitic eyes that have undergone glau-
coma surgery. Similar to eyes with glaucoma following cataract surgery, in eyes 
that have undergone angle surgery for uveitic glaucoma, attention should be paid 
to maintaining the open-angle configuration and cleft patency [3–6]. This includes 
placement of the IOL within the capsule and treatment with oral and topical ste-
roids to minimize the postoperative inflammation and synechiae formation. The 
surgeon should be aware that the robust postoperative inflammatory response can 
result in hypotony, bleb flattening, and subsequent bleb failure. In eyes that have 
previously undergone trabeculectomy, the incisions for the IOL placement should 
be placed temporally to avoid injury to the superior bleb. Case 2 illustrated how a 
subconjunctival injection of mitomycin C posterior to the existing bleb and removal 
of Tenon’s encapsulation tissue are important in preventing postoperative bleb fail-
ure. The bleb should be monitored carefully, and additional subconjunctival anti-
fibrotic injections and bleb revisions may be needed to salvage flow through the 
trabeculectomy and maintain bleb morphology [71, 72]. As stated, in eyes with 
glaucoma drainage devices, the ideal position for the tube is within the pars plana 
as placement of the IOL will not interfere with tube function. A previously placed 
tube within the anterior chamber may be moved posteriorly concurrent with vitrec-
tomy and IOL placement [33]. Although less important in uveitis compared to 
microphthalmia, posterior placement of the tube prevents corneal decompensation 
[33–35]. Thus, in uveitic glaucoma, IOLs should be placed within the capsule to 
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prevent reactivation of inflammation. Additional procedures may be required in 
eyes, which have had glaucoma surgery, especially trabeculectomies and glaucoma 
drainage devices.

Intraocular lenses can be safely placed in the setting of glaucoma, but attention 
needs to be paid to a number of special considerations. The intraocular pressure 
must be well-controlled prior to IOL placement; this is for preserving vision as well 
as for accurate lens calculations in young children. In eyes with glaucoma following 
cataract surgery, the angle and size of the anterior chamber should be evaluated. In 
uveitic glaucoma, the IOL is ideally placed within the capsule to prevent reactiva-
tion of the inflammation. In both of these clinical scenarios, prior glaucoma surger-
ies may dictate the safest location for the incision for IOL placement, and additional 
procedures may be required to maintain pressure control. While the goal of lens 
placement is to improve visual function without contacts or glasses, it is essential 
that intraocular pressure control not be compromised.
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