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Featuring next-generation visualization technologies and an intelligent
ocular-free design, the NGENUITY® 3D Visualization System establishes 
a powerful platform for Digitally Assisted Vitreoretinal Surgery (DAVS).

YOU’ VE NEVER SEEN 
YOUR PROCEDURES QUITE LIKE THIS.

See The Future, Right Now.

IMPORTANT PRODUCT INFORMATION
CAUTION: Federal (USA) law restricts this device to sale by, or on the order of, a physician. INDICATION: The NGENUITY® 3D Visualization System consists of a 3D stereoscopic, 
high-defi nition digital video camera and workstation to provide magnifi ed stereoscopic images of objects during micro-surgery. It acts as an adjunct to the surgical microscope 
during surgery, displaying real-time images or images from recordings. WARNINGS: The system is not suitable for use in the presence of fl ammable anesthetics mixture with 
air or oxygen. There are no known contraindications for use of this device. PRECAUTIONS: Do not touch any system component and the patient at the same time during a 
procedure to prevent electric shock. When operating in 3D, to ensure optimal image quality, use only approved passive-polarized glasses. Use of polarized prescription glasses will 
cause the 3D eff ect to be distorted. In case of emergency, keep the microscope oculars and mounting accessories in the cart top drawer. If there are any concerns regarding the 
continued safe use of the NGENUITY® 3D Visualization System, consider returning to using the microscope oculars. ATTENTION: Refer to the User Manual for a complete list of 
appropriate uses, warnings and precautions.
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Introducing greater access to the
smallest of spaces with the new ULTRAVIT® 27+® portfolio.
The latest innovation from the leader in Micro-Incision Vitrectomy Surgery, the comprehensive MIVS ULTRAVIT® 27+® portfolio 
is the smartest way to go smaller. Now you can reduce your incision size with more con� dence than ever:

• Exceptional access to small tissue planes

• Multifunctional tool e�  ciency with the 7500 cpm ULTRAVIT® 27+® dual pneumatic probe

• Sti� ness experience similar to 25+® instrumentation1,2

• A complete line of 27+® solutions, including GRIESHABER® instrumentation, laser probe and accessories

CAUTION: Federal law restricts this device to sale by, or on the order of, a physician. INDICATIONS FOR USE: The CONSTELLATION® Vision System is an ophthalmic microsurgical system that is indicated for both anterior segment (i.e., 
phacoemulsi� cation and removal of cataracts) and posterior segment (i.e., vitreoretinal) ophthalmic surgery. The ULTRAVIT® Vitrectomy Probe is indicated for vitreous cutting and aspiration, membrane cutting and aspiration, dissection of tissue 
and lens removal. The valved entry system is indicated for scleral incision, canulae for posterior instrument access and venting of valved cannulae. The infusion cannula is indicated for posterior segment infusion of liquid or gas. WARNINGS AND 
PRECAUTIONS: The infusion cannula is contraindicated for use of oil infusion. Attach only Alcon supplied products to console and cassette luer � ttings. Improper usage or assembly could result in a potentially hazardous condition for the patient. 
Mismatch of surgical components and use of settings not speci� cally adjusted for a particular combination of surgical components may a� ect system performance and create a patient hazard. Do not connect surgical components to the patient’s 
intravenous connections. Each surgical equipment/component combination may require speci� c surgical setting adjustments. Ensure that appropriate system settings are used with each product combination. Prior to initial use, contact your Alcon 
sales representative for in-service information. Care should be taken when inserting sharp instruments through the valve of the Valved Trocar Cannula. Cutting instrument such as vitreous cutters should not be actuated during insertion or removal 
to avoid cutting the valve membrane. Use the Valved Cannula Vent to vent � uids or gases as needed during injection of viscous oils or heavy liquids. Visually con� rm that adequate air and liquid infusion � ow occurs prior to attachment of infusion 
cannula to the eye. Ensure proper placement of trocar cannulas to prevent sub-retinal infusion. Leaking sclerotomies may lead to post operative hypotony. Vitreous traction has been known to create retinal tears and retinal detachments. Minimize 
light intensity and duration of exposure to the retina to reduce the risk of retinal photic injury. ATTENTION: Please refer to the CONSTELLATION® Vision System Operators Manual for a complete listing of indications, warnings and precautions.

1.  Data on File: DHF 430 Veri� cation Report 2,080.8 Revision 02.
2.  Avery R. Single surgeon experience with an enhanced 25+ vitrectomy probe/entry system. ASRS Poster, 2009.

See where smaller 
can take you

Innovative harness technology allows experienced cavers to e� ectively 
explore even smaller crevices and discover hidden potential.

smallest of spaces with the new ULTRAVIT® 27+® 27+® 27+  portfolio.
The latest innovation from the leader in Micro-Incision Vitrectomy Surgery, the comprehensive MIVS ULTRAVIT® 27+® portfolio 
is the smartest way to go smaller. Now you can reduce your incision size with more con� dence than ever:

 dual pneumatic probe

 instrumentation, laser probe and accessories

Innovative harness technology allows experienced cavers to e� ectively 
explore even smaller crevices and discover hidden potential.

96851 US-DAV-16-E-3146 RT.indd   1 2/9/17   9:58 AM



This clinical case compendium, written by well-known 
retina specialists selected by Retina Today, features 
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A technique that may limit tissue microtrauma and could minimize the risk of postsurgical complications.

VICTOR M. VILLEGAS, MD; AARON S. GOLD, OD; AND TIMOTHY G. MURRAY, MD, MBA

Vitrectomy With Cutter-only  
ILM Peel During Full-thickness  
Macular Hole Surgery

Pars plana vitrectomy has 
evolved as the standard for 
the treatment of full-thickness 
macular holes (FTMHs) since 
the first reports by Kelly and 

Wendel.1 Several preoperative, intraoperative, and postopera-
tive factors may influence anatomic and functional success 
rates of FTMH surgery.2,3 

Spiteri et al. performed a meta analysis of more than 300 
subjects enrolled in prospective studies in a study to deter-
mine whether internal limiting membrane (ILM) peeling 
improves anatomic and functional outcomes of FTMH surgery 
when compared with the no-peeling technique. Although no 
differences in distance visual acuity were observed long term 
between subjects with FTMH in whom the ILM was peeled 
when compared with those in whom the ILM was left in situ, 
they found that ILM peeling achieved higher anatomic success 
with a reduced need for additional surgical interventions.4,5

These studies have created a widespread trend toward peel-
ing the ILM during FTMH surgery. The main rationale for ILM 
peeling is to relieve tractional forces occurring around the 
fovea while eliminating a scaffold for postsurgical epiretinal 
membrane formation.6 Peeling the ILM is the most challeng-
ing step in FTMH surgery. The 2.5-µm thick membrane is 
intimately incorporated into the retina, and the surgeon must 
take care to minimize trauma to the retina while removing the 
ILM. Various techniques, dyes, such as indocyanine green (ICG) 
and brilliant blue G, and surgical instruments, such as the 
Finesse Flex Loop (Alcon), have been developed in recent years 
to facilitate such procedures.

CASE REPORT
A 65-year-old woman without systemic illness presented 

with vitreomacular traction (Figure 1A) in the setting of mild 
myopia post cataract extraction and IOL placement. She 
developed a FTMH (Figure 1B) in the involved left eye with 
associated best-corrected visual acuity (BCVA) of 20/200.

We performed microincisional vitrectomy surgery 
using a Constellation Vision System (Alcon) and a valved         

23-gauge cannula set. Once the cannulas were introduced, 
we performed a central and peripheral vitrectomy using the 
Resight (Carl Zeiss Meditec) indirect wide-angle viewing sys-
tem that allows easier peripheral manipulation of the vitreous. 
Complete removal of the posterior hyaloid was performed.

After staining the ILM with ICG, we used the cutter to cre-
ate a break in the ILM using suction only (Figure 2A). Once the 
initial break was created, we peeled the ILM over the FTMH 
using the cutter only (Figure 2B). After releasing all tangential 
forces in the macula, we performed a gas tamponade.

Six weeks postoperatively, the patient’s BCVA had 
improved to 20/60 in the left eye and optical coherence                  
tomography confirmed closure of the FTMH with some 

Figure 1.  Spectral-domain OCT. (A) Vitreomacular traction after 

cataract surgery; (B) full-thickness macular hole; (C) 1 month after 

vitrectomy cutter-only ILM peel.

A

B
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resolving intraretinal fluid (Figure 1C). Three years after 
surgery, the patient’s FTMH remained closed without the need 
for further intervention and BCVA improved to 20/40 in the 
left eye.

CONCLUSION
The Constellation Vision System enables the surgeon to 

modify duty cycle to control flow independent of vacuum and 
cut rate. The intraocular pressure (IOP) compensation feature 
provides control of infusion pressure, resulting in more stable 
IOP. These features enable the surgeon to work with the cut-
ter close to the retina with an improved safety margin. Using 
valved trocars further improves these features. This technology 
allowed us to safely peel the ILM without touching the retina.

The technique presented in this short report may limit tissue 

microtrauma and could minimize the risk of postsurgical com-
plications. We have found this technique is possible with the 
23-, 25-, and 27-gauge vitrector probe. Not all cases can be per-
formed in such fashion, however, because of variable vitreoreti-
nal interface anomalies. Currently, we use intraoperative OCT 
to image the macula before and after ILM peeling. At this time, 
we still use ILM staining and gas tamponade. Future technolo-
gies may enable us to tailor our techniques to provide better 
visual and anatomic outcomes. Further studies are needed to 
better understand the physiology and outcomes associated with 
FTMH surgery. n

1.  Kelly NE, Wendel RT. Vitreous surgery for idiopathic macular holes. Results of a pilot study. Arch Ophthalmol. 1991;109:654-659.
2.  Duker JS, Kaiser PK, Binder S, et al. The International Vitreomacular Traction Study Group classification of vitreomacular adhesion, 
traction, and macular hole. Ophthalmology. 2013;120:2611-2619.
3.  Ripandelli G, Rossi T, Scarinci F, et al. Macular vitreoretinal interface abnormalities in highly myopic eyes with posterior staphy-
loma: 5-year follow-up. Retina. 2012;32:1531-1538.
4.  Spiteri Cornish K, Lois N, Scott N, et al. Vitrectomy with internal limiting membrane (ILM) peeling versus vitrectomy with no 
peeling for idiopathic full-thickness macular hole (FTMH). Cochrane Database Syst Rev. 2013;6:CD009306.
5.  Spiteri Cornish K, Lois N, Scott NW, et al. Vitrectomy with internal limiting membrane peeling versus no peeling for idiopathic 
full-thickness macular hole. Ophthalmology. 2014;121:649-655.
6.  Almony A, Nudleman E, Shah GK, et al. Techniques, rationale, and outcomes of internal limiting membrane peeling. Retina. 
2012;32:877-891.
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Figure 2. (A) The surgeon creates a break in the ILM using a cutter-

only technique; (B) peeling of the ILM over the FTMH using the 

vitrector probe.
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The IOP compensation feature...enables 
the surgeon to work with the cutter close 

to the retina with an improved safety 
margin. 
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The presence of a plate-haptic IOL further complicates this already challenging case requiring  
creative approaches.

PAUL HAHN, MD, PhD

Anterior Proliferative Vitreoretinopathy 
With Recurrent Retinal Detachment, 
Hypotony, and IOL Dislocation

Proliferative vitreoretinopathy (PVR) is a challeng-
ing complication of retinal detachment (RD) repair. 
PVR extending anteriorly can result in worse visual        
outcomes and hypotony.1 In this case, I present 
another complication induced by anterior PVR along 

with my approach for surgical repair.

CASE REPORT
An 82-year-old man with hand-motion vision and 

intraocular pressure of 2 mm Hg was referred to me 
for management of a recurrent PVR-traction RD 4 
weeks after a combined scleral buckle and vitrecto-
my for a macula-involving RD with pre-existing PVR. 
The patient was also found to have a dislocated 
plate-haptic IOL that coincided with his recurrent 
detachment. 

Although I perform almost all surgeries with a 
25-gauge approach, I elected for 23-gauge in this 
case. In my hands, plate-haptic IOLs are difficult to 
manipulate, and I wanted the additional grasping 
ability of the wider 23-gauge forceps platforms.

With a standard 3-port approach, I removed 
the 50% residual C3F8 gas bubble and placed a 
small bubble of perfluorocarbon liquid (PFCL) 
(Perfluoron, Alcon) to flatten the posterior pole 
and float the dislocated IOL to protect the macula. 
There were no significant posterior membranes, 
and I peeled the inferior equatorial preretinal 
membranes using ILM forceps (Figure 1). These 
membranes were well-defined and peeled easily.

As I continued peeling anteriorly, I found the 
membranes extended well into and circumferen-
tially around the pars plana. The membranes were 
spongy and massive, and I placed a chandelier to 
enable a bimanual approach to peel them efficiently 
with a hand-over-hand technique (Figure 2).

My preference under these circumstances 
is to use MaxGrip forceps (Alcon), but they 

were not available on that day, and I used end-grasping for-
ceps in one hand and ILM forceps in the other, which pro-
vided more than sufficient grip. As the peeled membranes                                
accumulated, I used the vitreous cutter to remove them, and 
the larger gauge 23-gauge cutter was useful to easily digest these 
dense membranes.

Figure 1.  After a small bubble of 

PFCL is used to stabilize the posterior 

pole and float the IOL to protect the 

macula, forceps are used to peel 

inferior preretinal membranes.

Figure 2.  Massive pars plana 

membranes are peeled 

circumferentially using a bimanual 

approach.

Figure 3.  Additional PFCL is used to 

float the plate-haptic IOL anteriorly, 

allowing easy removal. Note the 

significant relaxation of the inferior 

retina following peeling.

Figure 4.  The retina is nicely attached 

after fluid-air exchange and focal laser. 

Silicone oil was subsequently placed.
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In addition to a bimanual approach with two forceps, I 
employed a bimanual approach with forceps and the vitreous 
cutter, enabling me to efficiently digest and remove the mem-
branes without further instrument exchange. I also employed 
a unimanual “spaghetti twirl” technique to wrap membranes 
around the vitreous cutter. The massive extent of these 
membranes in the pars plana was the likely etiology for the     
hypotony owing to traction on the ciliary body, and I hypoth-
esize they resulted in IOL dislocation because of traction on 
the capsular bag.

After extensive and complete membrane peeling, I turned 
my attention to the dislocated IOL. I used the vitreous cut-
ter to remove the residual capsular bag. Plate-haptic IOLs are 
difficult to manipulate, as they do not have distinct haptics 
that can be grasped easily and “hooked” into the anterior 
chamber.

After failed initial attempts to relocate the IOL into the 
anterior chamber, including using a bimanual approach with 
both forceps, I injected additional PFCL to provide internal 
drainage of the retinal detachment and to further float the 
IOL to near the iris plane (Figure 3). From there, it was easy to 
pop the IOL into the anterior chamber and remove it through 
a corneal incision. Of note, I had thought I would be able to 
cut the IOL and remove it through a small corneal incision, 
but I was not able to cut the rigid optic.

Plate-haptic IOLs are not commonly inserted, and I       
continue to struggle with their removal. What now works 
best for me is to engage one of the eyelets with the cutter or 
forceps to position it in the anterior vitreous followed by a 
hand-off to a second instrument passing through an already 
created scleral tunnel full-width incision to re-engage the 
same eyelet and remove it. I no longer try to position these 
IOLs first in the anterior chamber or cut them, and I use a 
25-gauge approach.

Following closure of the corneal incision, the remainder of the 
case was uneventful. I performed a fluid-air exchange, treated 
the pre-existing tractional break with the laser, and filled the 
eye with silicone oil (Figure 4). The retina was relaxed and fully 

mobile following peeling, and although gas may have been    
sufficient, I thought oil was safest for anterior PVR.1 I placed an 
inferior iridectomy in this now aphakic eye.

Postoperatively, the patient developed extensive recurrent 
proliferation on the retinal surface, but fortunately the retina 
remained attached. I peeled these recurrent membranes and 
placed an ACIOL at the time of silicone oil removal 4 months 
later. The patient’s visual acuity stabilized at 20/200, and his 
eye remained normotensive without further recurrence of    
significant membranes.

CONCLUSION
We typically consider PVR in the setting of traction-inducing 

recurrent RD, whose repair is challenging. PVR membranes are 
not limited to the retina. They can extend into the pars plana 
and are commonly associated with hypotony, as in this case. 
These anterior membranes can also exert traction on the capsu-
lar bag, which may result in IOL dislocation in the setting of an 
already open capsule, as in this case.

Effectively addressing PVR membranes requires adequate 
visualization and creative approaches for complete peeling. 
Dyes to help stain PVR membranes and/or advanced visualiza-
tion techniques such as scleral depression-assisted membrane 
peeling or endoscopic peeling may be required. Persistent 
challenges in visualization and complete peeling contribute to 
undue failure of these procedures.

IOL dislocation adds another set of challenges, particu-
larly with plate-haptic IOLs that are difficult to manipulate. 
Floating the IOL with PFCL can be helpful. Without PFCL, I 
now take advantage of the eyelets in a “hand-off” technique 
to externalize the IOL. I look forward to learning others’ more 
elegant approaches.

The most important element of surgical success is appropri-
ate planning. In this case, a 23-gauge approach, in contrast to 
my standard 25-gauge approach, was helpful to manipulate 
the plate-haptic IOL and to quickly digest the dense mem-
branes and capsular bag. Poor planning and relative inexperi-
ence on my part added to difficulties with removing the plate-
haptic IOL. I continue to learn from every case. n

1.  Diddie KR, Azen SP, Freeman HM, et al. Anterior proliferative vitreoretinopathy in the silicone study. Silicone Study Report Number 
10. Ophthalmology. 1996;103:1092-1099.

Paul Hahn, MD, PhD
n practices at NJRetina, Teaneck, NJ
n consultant for Second Sight Medical Products and Genentech, Inc.
n paulhahn@gmail.com

The most impotant element of surgical 
success is appropriate planning.
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Victor M. Villegas, MD, and Timothy G. Murray, MD, 
MBA, perform microincisional vitrectomy surgery using a 
Constellation Vision System (Alcon) and a valved 23-gauge 
cannula set.

eyetube.net/video/hkjiw

Audina M. Berrocal, MD, and Linda A. Cernichiaro-
Espinosa, MD, describe a surgical repair they performed on 
a 4-year-old girl diagnosed with ALL, severe anemia, and 
thrombocytopenia.

eyetube.net/video/GFTES

Paul Hahn, MD, PhD, describes his approach to repair a 
retinal detachment with a variety of complications using a 
23-gauge forcep.

eyetube.net/video/uupwfap/

Prithvi Mruthyunjaya, MD, MHS, repairs a retinal 
detachment on an 82-year-old man with a history of 
Stephens-Johnson disease and an aphakic type 1 Boston 
KPro.

eyetube.net/video/GDGOC

Geeta Lalwani, MD, highlights the appropriate tools to 
perform an ERM/ILM peel and how to use a step-wise 
approach.

eyetube.net/video/VYTEH

Watch it

NOW
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Intraocular hemorrhage in children may permanently affect vision if rehabilitation is not initiated promptly.

AUDINA M. BERROCAL, MD; AND LINDA A. CERNICHIARO-ESPINOSA, MD

Surgical Repair of Macular Hemorrhage 
in Child With Terson Syndrome From 
Acute Lymphoblastic Leukemia

Acute lymphoblastic leukemia (ALL) 
is the most common type of cancer in 
children in the United States. Nowadays,             
chemotherapy regimens are risk-adapted 
according to clinical and genetic fea-

tures.1,2 Any acute leukemia can affect the eye by infiltration 
of tissues (around retinal vessels, choroid, and optic nerve), 
intraocular hemorrhagic events, or a combination of both. A 
highly elevated leukocyte count causes the former, and the 
hemorrhagic episodes tend to appear when anemia or throm-
bocytopenia are present.3 Any intraocular hemorrhage in 
children may permanently affect vision if rehabilitation is not 
initiated before amblyopia occurs. Pars plana vitrectomy has 
led to good anatomical and functional results when spontane-
ous resolution of the hemorrhage is not achieved,4,5

We present a case of a pediatric patient with ALL and 
Terson syndrome. She had very low blood counts at presenta-
tion, but was referred to Bascom Palmer Eye Institute after her 
ALL was stabilized. A 27-gauge pars plana vitrectomy was per-
formed as part of her visual rehabilitation therapy with good 
functional results.

CASE REPORT
A 4-year-old girl was diagnosed with ALL, severe anemia, and 

thrombocytopenia. She had a positive TEL-AML1 gene profile 
(a marker of low-risk disease) and was undergoing a strict risk-
adapted chemotherapy regimen.1,2

During treatment, the patient had an intracranial hemorrhage 
with no central sequelae, after which her parents noted vision 
loss. Thirteen months after the initial diagnosis, she was referred 
to a retina specialist for evaluation with a diagnosis of possible 
neoplastic ocular infiltration of the left eye at the macula. The 
patient was undergoing maintenance therapy after remission.

Best corrected visual acuity (BCVA) was 20/20 in the right eye 
and hand motion in the left eye. The right eye was unremark-
able, while the left eye showed a vitreous hemorrhage with an 
elevated round lesion at the macula, preretinal fibrous tissue, 
and a demarcation line. Fluorescein angiography was performed 
during an examination under anesthesia (Figure 1).

A 27-gauge pars plana vitrectomy was performed on the left 
eye to remove the vitreous hemorrhage and the premacular 
dome-shaped lesion, followed by endolaser and 16% SF6 as tam-
ponade. Twenty-nine months after the surgery, the BCVA of the 
left eye is 20/60 with refractive correction and right eye patch-
ing a few hours a day (Figure 2).

DISCUSSION
Acute leukemia can present with a wide array of manifesta-

tions in the retina that are not always diagnosed, although 
there is evidence of it on histopathological studies. The treating 
physician must remain alert to any sign of ocular involvement 
because recurrent leukemia can manifest initially in the eye. 
Most importantly, when the eye is affected, the central nervous 
system can be compromised, thus clinical suspicion is crucial 
and prompt ophthalmological evaluation is required.3,6

Although rare in children, Terson syndrome occurs when 
intraocular hemorrhage appears at the same time as intracranial 
bleeding secondary to trauma, ruptured aneurysms, or 

Figure 1.  Clinical photograph and FA before surgery. On the left 

(A), the composed ultra-widefield color photo shows inferior 

vitreous hemorrhage, preretinal fibrosis at the macula, and a 

macular dome-shaped lesion with a pigmented demarcation line. 

FA on the right (B) shows blockage of fluorescence secondary to 

the blood, with hyperfluorescent staining of the fibrous material 

and vascular leakage.
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hematological disorders.7-10 Resultant severe pancytopenia from 
acute leukemia predisposes the patient to any type of bleeding 
in the body.9 Two clinical findings support the diagnosis of 
Terson syndrome in our case: the retinal hemorrhage on 
Terson’s tends to be localized and posterior; and according to 
Srinivasan et al., a “double ring” is seen with an ILM hemorrhage 
(inner ring) and a subhyaloid bleed (outer ring).7-9,11

The objective of the surgery is to clear the visual axis after ruling 
out that the vision loss is not a result of central nervous system 
damage.5 Narayanan et al., reported visual acuities after vitrec-
tomy in adults that did not improve spontaneously after Terson 
syndrome. They demonstrated final visual acuities of 20/50 or 
better. These results can be extrapolated to children if no addi-
tional intrinsic retinal damage is found and prompt surgery is 
offered. It is important to complete rehabilitation with spectacle 
correction and proper amblyopia management.4,9

SUMMARY
Acute leukemia in children can have serious ocular 

manifestations that physicians must have in mind at all times 
during treatment and long-term follow up. Retinal hemorrhages 
that affect the visual axis should be treated promptly. Pars plana 
vitrectomy in children with endotamponade is a good option as 
part of the early visual multidisciplinary rehabilitation. n

1.  National Cancer Institute. Risk-Adapted Chemotherapy in Treating Younger Patients with Newly Diagnosed Standard-Risk Acute 
Lymphoblastic Leukemia or Localized B-Lineage Lymphoblastic Lymphoma. https://www.cancer.gov/about-cancer/treatment/
clinical-trials/search/view?cdrid=683227. Accessed July 22, 2017.
2.  Zelent A, Greaves M, Enver T. Role of the TEL-AML1 fusion gene in the molecular pathogenesis of childhood acute lymphoblastic 
leukaemia. Oncogene. 2004;23:4275-4283.
3.  Robb RM, Ervin LD, Sallan SE. A pathological study of eye involvement in acute leukemia of childhood. Trans Am Ophthalmol Soc. 
1978;76:90-101.
4.  Narayanan R, Taylor SC, Nayaka A, et al. Visual outcomes after vitrectomy for Terson syndrome secondary to traumatic brain injury. 
Ophthalmology. 2017;124:118-122.
5.  Mills MD. Terson syndrome. Ophthalmology. 1998;105:2161-2163.
6.  Patel AV, Miller JB, Nath R, et al. Unilateral eye findings: a rare herald of acute leukemia. Ocul Oncol Pathol. 2016;2:166-170.
7.  Bhardwaj G, Jacobs MB, Moran KT, Tan K. Terson syndrome with ipsilateral severe hemorrhagic retinopathy in a 7-month-old 
child. J AAPOS. 2010;14:441-443.
8.  Parsons SR, Qiu M, Han IC. Terson syndrome from subarachnoid hemorrhage in aplastic anemia. Ophthalmology. 2016;123:1035.
9.  Lorenzi U, Buschini E, Fea A, Machetta F, Grignolo FM. Terson syndrome and leukemia: a case report. Clin Ophthalmol. 2014;8:681-
683.
10.  Scheller J, Doroslovacki P. Ruptured aneurysm and Terson syndrome in a 1-month-old infant. Pediatr Neurol. 2015;52:653-654.
11.  Srinivasan S, Kyle G. Subinternal limiting membrane and subhyaloid haemorrhage in Terson syndrome: the macular ‘double ring’ 
sign. Eye (Lond). 2006;20:1099-1101.

Figure 2.  Five months after surgery. (A) An attached retina with 

a pigmented ring at the posterior pole is seen on the superior 

color image. Optical coherence tomography (B) shows absence of 

foveal contour with presence of inner retina layers and a visible 

photoreceptor layer.
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It is important to complete rehabilitation 
with spectacle correction and proper 

amblyopia management. 
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Advanced bimanual techniques and wide-field visualization facilitate effective management.

ZACHARY M. BODNAR, MD; FRANCISCO A. FOLGAR, MD; AND PRITHVI MRUTHYUNJAYA, MD, MHS

Retina Detachment Repair in an Eye 
With a Permanent Keratoprosthesis  
and Glaucoma Drainage Tube

The Boston Keratoprosthesis 
(KPro) is an effective surgical 
treatment for corneal blindness in 
patients who are not candidates 
for traditional penetrating kera-

toplasty, including those with severe ocular surface disease, such 
as Stevens-Johnson syndrome, ocular burns with limbal stem cell 
deficiency, or a history of multiple graft failures.

Worldwide, the Boston KPro is the most commonly used 
device of its kind.1 The type 1 KPro consists of a polymethylmeth-
acrylate optic, which is placed through a ring of donor corneal 
tissue and held in place with a backing plate. This assembly is 
sutured to the host eye in a fashion identical to a standard pen-
etrating keratoplasty. A plano device is available for implantation 
in pseudophakic eyes; and aphakic refractive powers are also 
available. A type 2 KPro, in which the optic penetrates the eyelid 
with a permanent tarsorrhaphy in place, is also available for cases 
of end-stage ocular surface disease.2,3

While the KPro can provide profound vision rehabilitation in 
eyes that might not otherwise be salvageable, it is commonly 
associated with vitreoretinal complications, including endo-
phthalmitis or sterile vitritis, proliferative vitreoretinopathy, 
hypotony, retinal detachment, and choroidal detachment. The 
most common complication is the formation of retroprosthetic 
membranes, occurring in as many as 77% of cases. Additionally, 
many KPro eyes develop comorbid, medically refractive glaucoma 
resulting from the severity of their underlying disease.1

We present a case of a complex retinal detachment in a patient 
with a KPro who has concurrent glaucoma requiring silicone oil 
tamponade.

CASE REPORT
An 82-year-old man with a history of Stephens-Johnson disease 

and an aphakic type 1 Boston KPro underwent pars plana vitrectomy 
and vitreous chamber insertion of a Baerveldt 250 glaucoma drainage 
implant (Abbott Laboratories, Inc.). As a result of inferior and nasal 
retinal detachment, his visual acuity had declined from 20/200 to 
finger counting. B-scan ultrasound confirmed that the macula was 
detached (Figure 1). A retroprosthetic membrane was also noted.

PROCEDURE
Twenty-three-gauge vitrectomy was performed using the 

Constellation Vision System (Alcon) under monitored anesthesia 
care with retrobulbar block. An A.V.I. Panoramic Lens (Advanced 
Visual Instruments) was used for wide-field viewing through the 
KPro. Release of the posterior hyaloid was confirmed after core 
vitrectomy.

Perfluorocarbon liquid (PFCL) (Perfluoron, Alcon) was used 
to flatten and stabilize the posterior retina. The surgeon used 
bimanual technique with a 23-gauge lighted retinal pick (Alcon) 
and MaxGrip forceps (Alcon) to peel preretinal membranes com-
pletely off the retinal surface. All retinal breaks were identified. 
After maximal membrane peeling, intraretinal contraction was 
observed. Therefore, a 180-degree inferior relaxing retinotomy was 
outlined with diathermy then completed using the vitreous cutter 
(Figure 2). The anterior retinal tissue was removed, and the retina 
relaxed nicely under PFCL.

Next, attention was turned to ligation of the Baerveldt shunt, 
as we anticipated silicone oil tamponade and did not want 
egress through the device, which would damage its mechanism. 
Westcott scissors and forceps were used to incise the superotem-
poral conjunctiva and expose the glaucoma drainage tube, which 
was then ligated using Prolene suture (Ethicon) to prevent efflux 
of silicone oil into the orbit (Figure 3).

Figure 1.  Horizontal B-scan ultrasound confirming macula-off 

retinal detachment.
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A 25-gauge microvitreoretinal (MVR) blade was used to 
incise the retroprosthetic membrane, which was removed using 
MaxGrip forceps and the vitrectomy hand piece. Endolaser was 
applied with the retina stabilized under a complete fill of PFCL, 
after which a direct PFCL-to-silicone oil exchange was performed. 
One week postoperatively, the retina remained attached, and 
visual acuity had improved to 20/160.

DISCUSSION
This case demonstrates that despite the presence of retro-

prosthetic membranes and small 3.3 mm diameter effective 
pupil size, good visualization of the posterior segment is pos-
sible with wide-field surgical viewing systems in patients with 
permanent Boston keratoprostheses. The retroprosthetic mem-
brane may be removed with standard vitrectomy techniques, 
but the recurrence rate is high. Nd:Yag membranectomy can 
also be used to clear visually significant membranes, but this 
technique has been reported to increase the subsequent risk of 
retinal detachment four-fold.1

The advanced vitreoretinal pathology in KPro eyes is often best 
handled effectively and efficiently using bimanual techniques. 
Vitrectomy ports can be placed 1 mm to 3.5 mm posterior to 
the limbus, if it can be identified. Alternatively, making the scle-
rotomies at a radius 4.5 mm from the center of the optic places 
them just posterior to the KPro’s back plate. D’Amico and Ray et 
al., report successful vitrectomies were performed using incisions 
made directly through the eyelid, conjunctiva, and sclera using an 
MVR blade in patients with type 2 Boston KPros.4,5

Long-term silicone oil tamponade may be necessary to 
stabilize the retina during healing and to prevent hypotony 
and phthisis.1 In this case, the presence of a glaucoma drain-
age implant in the vitreous cavity could have led to problems 
from silicone oil tamponade, as migration of silicone oil into 
such devices, the subconjunctival space, and the orbit has been 
reported.6,7 This can result in granulomatous inflammation, 
pain, orbital mass effects, and impaired function of adjacent 
structures.8 These complications can be avoided by ligating or 
removing the drainage tube.

As demonstrated in this case, direct PFCL-to-silicone oil 
exchange stabilizes the retinectomy edge without risk of slippage 
compared to a fluid-air then air-silicone oil exchange.

CONCLUSION
The Boston KPro is an effective treatment for corneal blindness, 

but it is often used in eyes with comorbid glaucoma and can be 
associated with vitreoretinal complications. While these eyes pose 
a challenge to the vitreoretinal surgeon, wide-field visualization 
through the device is possible and advanced bimanual techniques 
can be employed effectively in the management of posterior seg-
ment complications. n

1.  Klufas MA, Yannuzzi NA, D’Amico DJ, Kiss S. Vitreoretinal aspects of permanent keratoprosthesis. Surv Ophthalmol. 2015;60:216-228.
2.  Doane MG, Dohlman CH, Bearse G. Fabrication of a keratoprosthesis. Cornea.1996;15:179-184.
3.  Dohlman CH, Harissi-Dagher M, Graney J. The Boston Keratoprosthesis: a new threadless design. Digital J Ophthalmol. 2007;13(3).
4.  D’Amico DJ. The Gertrude D. Pyron 2016 Award Lecture of the American Society of Retina Specialists: Permanent Keratoprosthesis and 
Complex Ocular Reconstruction: New Opportunities and Challenges for the Vitreoretinal Surgeon. J VitreoRetinal Diseases. May 2017;1(3).
5.  Ray S, Khan BF, Dohlman CH, D’Amico DJ. Management of vitreoretinal complications in eyes with permanent keratoprosthesis. 
Arch Ophthalmol. 2002;120:559-566.
6.  Nazemi PP, Chong LP, Varma R, Burnstine MA. Migration of intraocular silicone oil into the subconjunctival space and orbit 
through an Ahmed glaucoma valve. Am J Ophthalmol. 2001;132:929-931.
7.  Friberg TR, Fanous MM. Migration of intravitreal silicone oil through a Baerveldt tube into the subconjunctival space. Semin 
Ophthalmol. 2004;19:107-108.
8.  Couch SM, Harocopos GJ, Holds JB. Orbital silicone oil granuloma discovered during enucleation. Arch Ophthalmol. 2012 
Aug;130:1083-1085.
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Figure 2.  Creating a 180-degree inferior  

relaxing retinotomy using the vitreous cutter 

after demarcation with diathermy.

Figure 3.  Ligation of the glaucoma drainage tube using Prolene suture.
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Highlighting the benefits of using the most appropriate tools in a step-wise fashion.

GEETA LALWANI, MD

Posterior Proliferative 
Vitreoretinopathy: ERM/ILM Peel  
During a Retinal Detachment

Proliferative vitreoretinopathy (PVR) can occur after 
cryopexy, laser retinopexy, pneumatic retinopexy, 
scleral buckling, or vitrectomy.1,2 The presence of an 
epiretinal membrane (ERM) following retinal detach-
ment repair can be considered limited PVR, but the 

optimal timing for removal is not clear. When combined with a 
detachment, peeling the ERM in addition to the peripheral mem-
branes is complex and crucial to the surgical outcome.

Fortunately, we have many different tools to identify and peel 
the membranes in addition to adjuvants to simplify the peeling 
process.3 Using the most appropriate tools in a step-wise fashion 
is important.

CASE REPORT
A 67-year-old man experienced a sudden decrease in vision 

to hand motions in the right eye. Approximately 10 years 
previously, he experienced a retinal detachment in his left eye, 
which was managed with a scleral buckle. His family history 
included a retinal detachment in his father. 

Eight months prior to the current presentation, the patient 
was found to have a giant retinal tear (GRT) extending from 
12:00 to approximately 7:30 with the macula off. He underwent 
a scleral buckle, vitrectomy, laser, and oil at that time, given the 
extension of the GRT inferiorly. His retina remained flat and 
attached for 7 months before we considered oil removal.

During that time, a cataract progressed significantly, and a 
dense ERM developed. We debated removing the ERM at the 
time of oil and cataract removal but decided to simplify the 
surgery by removing only the oil and cataract. This surgery was 
performed without complication. The patient’s visual acuity 
following this surgery was 20/200.

Four weeks later, the patient presented with a sudden cur-
tain across his vision in his right eye, and visual acuity had 
decreased to hand motions. On examination, he had a star-
fold temporally with a stretch hole at 9:30, and the retina was 
detached through the macula (Figure 1). He had a prior buckle 
in place following the GRT repair. Therefore, we planned a 
vitrectomy with a membrane peel, laser, and tamponade to 
be determined.

Vitrectomy was performed under monitored anesthesia with 
a retrobulbar block of 50:50 2% lidocaine and 0.75% bupiva-
caine. Three self-retaining 25-gauge cannulas were placed with 
a beveled incision and conjunctival displacement. I performed 
the vitrectomy using the Constellation Vision System (Alcon) 
under a wide-field noncontact microscope system (Resight/
Lumera 700, Carl Zeiss Meditec).

A small amount of diluted triamcinolone acetonide 
(Kenalog, Bristol-Myers Squibb) 1:3 was injected to stain the 
membranes associated with the starfold, as well as the ERM 
in the macula. Disposable internal limiting membrane (ILM) 
forceps were used to lift the edges of the membranes before 
switching to 25-gauge Grieshaber MaxGrip forceps (Alcon). 
The starfold temporally was difficult to fully peel given the 
presence of the stretch hole (Figure 2). Ultimately, I decided 
to create a draining retinotomy with the vitrector in that area, 
given its peripheral location, and to excise the starfold at the 
same time. 

I turned my attention to the posterior pole. Indocyanine 
green (ICG) was used to stain the ILM (Figure 3), which was 
gently peeled using the MaxGrip forceps (Figure 4). This was 

Figure 1.  Intraoperative image 

of the initial presentation of 

the right eye demonstrating a 

retinal detachment with a dense 

epiretinal membrane.

Figure 2.  Intraoperative image 

of the starfold adjacent to the 

stretch hole in the temporal 

periphery.
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followed by an air-fluid exchange using a soft-tip cannula 
(MedOne Surgical) taking care to remove all of the subretinal 
fluid through the draining retinotomy. The retina flattened 
nicely. Silicone oil (Silikon 1000, Alcon) was infused through 
the 25-gauge cannula for longer-term tamponade.

The retina remained flat for 2 months (Figure 5), and the 
patient’s pinhole visual acuity is 20/60.

DISCUSSION
This case highlights the use of numerous tools to address 

the complex pathology in eyes with PVR detachments, as 
well as the benefits of using them in a step-wise approach. 
Individual staining of the premacular membranes and the 
ILM greatly enhanced visualization and allowed the complete 
removal of the ERM in the macula and the ILM. When the 
peripheral membranes could not be removed adequately, the 
use of the cutter to create a small retinectomy/draining reti-
notomy greatly simplified drainage and relieved the peripheral 
traction.

The MaxGrip forceps provided the grip needed to gently 
peel the posterior pole premacular membranes from the sur-
face of the retina. We debated the use of a heavy liquid to 
stabilize the macula and provide counter traction, but I found 
that with gentle, constant force directed toward the posterior 
pole and then toward the stretch hole, I could completely peel 
the ILM/ERM from the macular surface. Repeated regrasping 
at the base of the membrane minimized movement of the 
retina and allowed for maximum control of the removal of the 
posterior membrane in terms of force and direction (Figure 6).

While perfluorocarbon liquids are great tools in PVR detach-
ments, they are not without risks.4,5 In cases like these, it is 
prudent to have access to heavy liquids, although I usually 
attempt to peel without them initially.

CONCLUSION
The enhancements in visualization systems, vitrectomy 

machines, surgical tools, and surgical adjuvants have revolu-
tionized our ability to handle PVR detachments. n

1. Sethi CS, Lewis GP, Fisher SK, et al. Glial remodeling and neural plasticity in human retinal detachment with proliferative vitreoreti-
nopathy. Invest Ophthalmol Vis Sci. 2005;46:329-342.
2.  Rodriguez de la Rúa E, Pastor JC, Aragón J, et al. Interaction between surgical procedure for repairing retinal detachment and 
clinical risk factors for proliferative vitreoretinopathy. Curr Eye Res. 2005;30:147-153.
3.  Young TA, D’Amico DJ. Controversies in proliferative vitreoretinopathy tamponade and pharmacologic adjuvants. Int Ophthalmol 
Clin. 2005;45:163-171.
4.  Berrocal MH, Chenworth ML, Acaba LA.  Management of giant retinal tear detachments. J Ophthalmic Vis Res. 2017;12:93-97.
5.  Méndez-Martínez S, Calvo P, Rodriguez-Marco NA, et al. Blindness related to presumed retinal toxicity after using perfluorocarbon 
liquid during vitreoretinal surgery. Retina. 2017;Jul 18.

Figure 3.  Intraoperative image 

showing the use of ICG to stain 

the ILM. Note the stretch hole in 

the periphery.

Figure 4.  Intraoperative photo 

demonstrating the use of 

MaxGrip forceps to peel the ILM 

toward the posterior pole.

Figure 6.  Color montage photo 1 week following surgery 

demonstrating the retina to be flat and attached under oil with the 

draining retinotomy/retinectomy in the temporal periphery.

Figure 5.  Intraoperative image of the ERM being regrasped at the 

base and peeled toward the stretch hole in the periphery. 
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