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Fundamental Problem

Performing keratoplasty Failed
in a patient with pre- rat
existing glaucoma is

guaranteed to make the

Keratoplasty

glaucoma worse Endothelial loss PAS, steroids &
and optic worsened
Uncontrolled glaucoma  neuropaty outflow

will reduce keratoplasty
. Elevated
survival OP



Scope of the problem

Elevated |IOP after keratoplasty iIs common:
a 25% both early & late
Pre-existing glaucoma is the primary risk factor,
but there are others
|dentifying patients at risk and careful
planning to maintain options to manage
postoperative glaucoma is essential



Causes of elevated IOP

Early postop period Late postop period

Inflammation
Retained viscoelastic
Wound leak with angle closure
Hyphema
Operative technique
Tight suturing with long bites
Large recipient bed with same-size donor button
Increased peripheral corneal thickness
Pupillary block
Prior glaucoma
Aphakia with mechanical angle collapse

Combined ECCE

PKP in aphakic eye
Combined ECCE

Chronic Angle Closure
Pre-existing glaucoma
Steroid-induced glaucoma
Graft rejection with glaucoma
Ghost cell glaucoma
Aqueous misdirection

Kirkness CM & Ficker LA. (1992)
Risk factors for the development of postkeratoplasty glaucoma
Cornea 138:200-205



Preventing Problems and
Managing Expectations

Pre-Op Evaluation of the
Keratoplasty Patient



Pre-op Evaluation

Optic Nerve Status
Afferent defect (rAPD)
Brightness sense
Flash VEP

Gonioscopy
UBM if needed



Pre-op Evaluation

Optic Nerve Status |OP Target
Afferent defect (rAPD) Preop IOP control
Brightness sense # of meds
Flash VEP Medication intolerances
Gonioscopy

UBM if needed



Pre-op Evaluation

Question:

IOP control is likely to
worsen - what options
will we have postop?



Post-Op Evaluation of the
Keratoplasty Patient




Post-Keratoplasty Evaluation

Re-evaluate glaucoma status as soon as
possible

Tonometry is unreliable at best, especially early
Multiple techniques
Measure over graft and over host if possible

Pascal DCT may be the most accurate in post-PKP
patients



Post-Keratoplasty Evaluation

Document & Re-Stage optic nerve status
Re-document presence or absence of rAPD

Photos of optic nerve, comparison to prior photos
when available

OCT utility variable depending on media



Treatment Options In the
Keratoplasty Patient with
Uncontrolled IOP




Treatment Options

Trabeculectomy with MMC
Goniosynechialysis
Glaucoma Drainage Devices (GDDs)

Valved (e.g., Ahmed Glaucoma Valve)

Non-valved device (e.g., Baerveldt, Molteno)
Staged or single-stage implantation

Cyclodestructive procedures (CPC, ECP)



Surgical Options: Trabeculectomy

Trabeculectomy with MMC Is a useful option
for post-PKP glaucoma Iif:
Conjunctiva Is not scarred
Patient is unlikely to be contact lens dependent
Patient unlikely to need further intraocular surgery

Success rate for both IOP control and graft
survival can be high in selected patients



Outcomes:

|IOP Control vs. Graft Survival

TABLE 3

Review of Results and Complications Afler Mitomyein-C Trabeculectomy, Glaucoma Drainage Devices, and YAG Cydophotocoagulation in Patients with Post-Keratopathy Glaucoma

Follow-Up Mean [OP IOP controlled  Graft Failure  Graft Rejection  Hypotony VA Worse by 1
No. (months) preop last visit (%) (%) (%) (%) or More Lines (%)

Kirkness (without antimetabolites™)

Trabeculectomy before PKP 26 33.5 35 20 b4 50 32 NA 46

Trabeculectomy with PKP 232 12 30 14 68 30 30 4 4
Zalloumi''® (Trabecule ctomy without

antimetabolites) 28 19 26 15 NA NA 0 NA NA
Figuerido™ (Mitomycin trabeculectomy) 9 16 26 19 67 12 0 0 0
Ayyala® (Mitomyein trabeculectomy) 17 23 36 17 77 15.6 29.4 5 14
WuDunn'"* (Mitomycin trabeculectomy) 24 24 25 13 hd 0 24 4 24
Kirkness" (ACTSEB) 20 26 28 NA 90 10 15 L] 25
McDonnelP* (Molteno single plate) 17 13 42 NA 71 29 41 NA 29
Beebe'" (Molteno single- and double-

plate 25 and ACTSEB 10) 35 24 345 14.7 86 51 34 5.5 6
Rupuano™ (Molteno double-plate) 46 23 32 12 96 35 ] 4 17
Topouzis'™ (Ahmed) 31 32 35.7 16.8 52 25 7 3 9.7
Ayyala® (Molteno double-plate 3; Ahmed

3; Krupin 2; Baerveldt 2) 10 22 37 15 80 0 b0 0 20
Zalloum''® (Single-plate Molteno) 24 15 30 16 NA NA 50 NA NA
Cohen® (YAG cyclophotocoagulation) 28 18 39 NA 67 43 NA 7 NA
Lew™ (YAG cyclophotocoagulation) 9 6 38 8.7 NA NA NA 33 33
Wheatcroft''® (YAG

cyclophotocoagulation ) 13 19.8 37 152 69 38 NA 15 NA

Threkeld'™ (YAG cyclophotocoagulation) 39 27 31 17 7 44 NA 10 56

Ayyala® (YAG cyclophotocoagulation) 11 23 30 14.4 63 16.7 45.5 27 45

PEP = penetrating keratoplasty
ACTSEB = Anterior chamber tube shunt to encircling band

Ayala RS (2000)
Penetrating Keratoplasty and Glaucoma
Trabeculectomy Tube Cyclophotocoagulation Survey of Ophthalmology 45:91-105



Surgical Options: Tubes

GDDs offer an attractive option in eyes with
complicated anterior segment issues, e.g.,

Scarred conjunctiva, distorted anterior segment

Need for simultaneous posterior segment surgery
(PPV)

Success rate for IOP control is high
Success rate for graft survival Is disappointing



Surgical Options: Tubes

Is it the tube or is it the kind of eyes that get tubes?



Outcomes:

|IOP Control vs. Graft Survival

TABLE 3

Review of Results and Complications Afler Mitomyein-C Trabeculectomy, Glaucoma Drainage Devices, and YAG Cydophotocoagulation in Patients with Post-Keratopathy Glaucoma

Follow-Up Mean [OP IOP controlled  Graft Failure  Graft Rejection  Hypotony VA Worse by 1
No. (months) preop last visit (%) (%) (%) (%) or More Lines (%)

Kirkness (without antimetabolites™)

Trabeculectomy before PKP 26 33.5 35 20 b4 50 32 NA 46

Trabeculectomy with PKP 232 12 30 14 68 30 30 4 4
Zalloumi''® (Trabecule ctomy without

antimetabolites) 28 19 26 15 NA NA 0 NA NA
Figuerido™ (Mitomycin trabeculectomy) 9 16 26 19 67 12 0 0 0
Ayyala® (Mitomyein trabeculectomy) 17 23 36 17 77 15.6 29.4 5 14
WuDunn'"* (Mitomycin trabeculectomy) 24 24 25 13 hd 0 24 4 24
Kirkness" (ACTSEB) 20 26 28 NA 90 10 15 L] 25
McDonnelP* (Molteno single plate) 17 13 42 NA 71 29 41 NA 29
Beebe'" (Molteno single- and double-

plate 25 and ACTSEB 10) 35 24 345 14.7 86 51 34 5.5 6
Rupuano™ (Molteno double-plate) 46 23 32 12 96 35 ] 4 17
Topouzis'™ (Ahmed) 31 32 35.7 16.8 52 25 7 3 9.7
Ayyala® (Molteno double-plate 3; Ahmed

3; Krupin 2; Baerveldt 2) 10 22 37 15 80 0 b0 0 20
Zalloum''® (Single-plate Molteno) 24 15 30 16 INA NA 50 NA NA
Cohen® (YAG cyclophotocoagulation) 28 18 39 NA 67 43 NA 7 NA
Lew™ (YAG cyclophotocoagulation) 9 6 38 8.7 NA NA NA 33 33
Wheatcroft''® (YAG

cyclophotocoagulation ) 13 19.8 37 152 69 38 NA 15 NA

Threkeld'™ (YAG cyclophotocoagulation) 39 27 31 17 7 44 NA 10 56

Ayyala® (YAG cyclophotocoagulation) 11 23 30 14.4 63 16.7 45.5 27 45

PEP = penetrating keratoplasty
ACTSEB = Anterior chamber tube shunt to encircling band

Ayala RS (2000)
Penetrating Keratoplasty and Glaucoma
Trabeculectomy Tube Cyclophotocoagulation Survey of Ophthalmology 45:91-105



Tubes i IOP control

GDDG = Glaucoma Drainage Device Group (n = 38)
GG = Glaucoma Group (n = 17
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Alvarenga LS, Mannis MJ, Brandt JD et al. (2004)
The Long-term Results of Keratoplasty in Eyes With a Glaucoma Drainage Device Years

American Journal of Ophthalmology 138:200-205



Tubes i Graft Survival

GDDG = Glaucoma Drainage Device Group (n = 38)
GG = Glaucoma Group (n = 17)
NGG = Non-glaucoma Group (n = 48)

Survival

Alvarenga LS, Mannis MJ, Brandt JD et al. (2004)

The Long-term Results of Keratoplasty in Eyes With a Glaucoma Drainage Device

American Journal of Ophthalmology 138:200-205
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Why do grafts fail with tubes?

Direct mechanical damage to endothelium
Long tube tip can touch graft

Tube entry site through host cornea may continuously
destroy endothelium

? Immune mechanisms

Two-way communication of agueous with subconjunctival
space

Ahmed valve does not prevent retrograde flow



A/C versus Pars plana

Eib T_ube IOP control (%)  Graft Survival (%)
Location
Sidoti et al. (2001) Pars plana 85 64
Kwon et al. (2001) Anterior Chamber 89 482
Anterior Chamber 89 48
Arroyave et al. (2001)
Pars Plana 100 83

Table adapted from:
Lee RK & Fantes F (2003)

Surgical management of patients with combined glaucoma and corneal transplant surgery
Current Opinion in Ophthalmology 14:95-99



GDDs i Technical challenges

Conjunctival scarring
Buttonholes

Wound breakdown in setting of limbal stem cell
deficiency (aniridia, chemical burn)

Positioning and length of the tube
Difficult to gauge at time of PKP



Staged Approach

Original description of Molteno Implant was as
a staged device

GDD plate placed externally, tube tucked out
of the way

Capsule allowed to form over plate to provide
resistance to aqueous outflow once device
connected to intraocular space



Staged Approach

4

Used In eyes identified prior to PKP to be at
high risk of postoperative glaucoma
Trauma, chemical burns

Anterior segment dysgenesis (e.g., Peters
anomaly, aniridia, sclerocornea)

Used In eyes with media opacity too severe to
assess anterior segment structures



Staged Approach

Advantages

Avoids risk of early hypotony or
hypertensive phase

Allows placing of tube under
better visualization
Avoids placing tube too close to
graft (or in pars plana)
IOP control after Stage Il is very
consistent, hypertensive phase
rare

Disadvantages

Prolongs initial surgery

Stage | placement can be done
before or after graft

Hardware placed which may
never be needed

Requires 2" trip to OR if Stage |l
needed

But quick (< 30 min)



40 year old male with
corneo-scleral laceration,
lens injury

One year after primary
repair, underwent Stage |
Baerveldt Implant, PKP,
vitrectomy, sewn-in PCIOL

Good vision, IOP controlled
medically for 5 years



Stage |l Baerveldt Implant

Patient returns ~5 years
later with IOPs in the 40s
despite MTMT

Stage Il implant performed

Tube inserted behind Iris, In
front of PCIOL

IOP in low teens on no
meds ~3 years later

Graft remains clear




Small (< 1 cm) conjunctival incision needed 4 months postop, tube is nicely covered by
to retrieve tube from Stage | implant pericardial patch graft (TutoplastE )




Surgical Options: CPC

Trans-scleral cyclophotocoagulation (tsCPC) a

useful adjunct to medications

|IOP success a 2/3
graft failure a 40%
Hypotony 20% - 30%

tsCPC generally reserved for poor-prognosis eyes

Causes moderate inflammation, increased steroid coverage
mandatory to preserve graft

Outcomes with Micro-Pulse CPC not yet reported



Outcomes:

|IOP Control vs. Graft Survival

Ayala RS (2000)
Penetrating Keratoplasty and Glaucoma
Trabeculectomy Tube Cyclophotocoagulation Survey of Ophthalmology 45:91-105



