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Introduction
We are excited to provide this compendium of
articles from the past year’s OSN “News You Can Use
from UPMC Eye Center” column. These 2013 articles
represent the clinically relevant state of the art in
ophthalmic care summarized and explained by
UPMC Eye Center/University of Pittsburgh Department of Ophthalmology faculty. Our physicians
have described surgical techniques and medical
care with the intent of improving clinical patient
care, and enhancing the practice of ophthalmology. From injection of mitomycin C instead of pledget application at the time of filtering surgery to
tips and tricks for aesthetic ocular surgery, our faculty aim to improve the quality of life for patients
and the abilities of clinicians across the board.
We hope that this year’s articles have made a
difference in your practice, and will continue to do
so going forward. We welcome your feedback and
suggestions, and promise a rapid response to requests for articles on particular clinical topics.

In the coming year we have planned content
ranging from corneal surgery to cataract, glaucoma,
retina, oculoplastics, neuro-ophthalmology and
pediatric ophthalmology. We hope to continue to
touch upon areas of interest and value to ophthalmologists and patients, keeping clinicians abreast of
the latest advances and trends in the field.
Best wishes for the year ahead. Please do not hesitate to contact me with questions or ideas. You can
also submit clinical questions or read the most recent
questions asked of the UPMC Eye Center’s ophthalmology experts at UPMCPhysicianResources.com/
Ocular. Any questions for the UPMC Eye Center’s faculty can be sent to eyecenter@upmc.edu.
Joel S. Schuman, MD, FACS
Eye and Ear Foundation Professor and
Chair of the Department of Ophthalmology
at the University of Pittsburgh
Director, UPMC Eye Center

UPMC PHYSICIAN RESOURCES FOR OPHTHALMOLOGISTS
A Resource for You: UPMC Physician Resources brings world-class physicians and free educational
opportunities to your computer and iPad. Learn new information while watching CME-accredited
videos in the convenience of your home or office. CME topics include:
•
Stem cell therapies
•
Optical Coherence Tomography (OCT)
•
Sensory substitution
•
Ocular surface
Find out more at UPMCPhysicianResources.com/Ophthalmology.
News You Can Use from UPMC Eye Center appears in the first issue of each month in Ocular Surgery News.
Columns can also be accessed online at Healio.com/Ophthalmology/News/Publication Exclusives.
Cover image courtesy of UPMC.
© Copyright 2014, SLACK Incorporated. All rights reserved. No part of this publication may be reproduced without written permission. The ideas and opinions expressed in
this Ocular Surgery News® supplement do not necessarily reflect those of the editor, the editorial board or the publisher, and in no way imply endorsement by the editor, the
editorial board or the publisher.
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OSN debuts ‘News You Can Use’ column
Physicians from the UPMC Eye Center will provide monthly updates
on the latest clinical news, research and techniques.
by Joel S. Schuman, MD, FACS

Originally appeared in the May 10, 2013 issue of Ocular Surgery News.

I am pleased to pen the inaugural column of “News
You Can Use from UPMC Eye Center” for Ocular
Surgery News. This column will present clinically
relevant information, insights and techniques that
we as clinicians can apply to our daily practice of
ophthalmology. We at the UPMC Eye Center will
do our best to present the most up-to-date material,
keeping the focus on the clinical and the here and
now. We will also report on the soon-to-come or the
just around the corner research and breakthroughs
that we see having a significant impact on our clinical practice and patients.
With so many areas of ophthalmology changing
quickly, it can be difficult to know what is important
and what is not, what can be used for today’s patient
and what is coming down the pike that will be helpful. We will endeavor to separate the wheat from the
chaff in assessing the state of the art.
Some upcoming columns will discuss corneal
cross-linking, techniques for intraoperative use of
mitomycin C, treatment options for facial rejuvenation and dealing with thyroid orbitopathy. While
these columns are clinical in focus, the discussions
will include a strong evidence-based foundation on
which the applications are built.
We will include topics designed to keep us as
clinicians up to date with new advances. Regenerative ophthalmology is becoming an area of rapid
development. Corneal limbal stem cell transplant is
already a reality and performed today in operating
rooms worldwide. Gene therapy for blindness due
to inherited disease is in clinical trials, as is stem
cell treatment for age-related macular degeneration. The U.S. Food and Drug Administration has
just approved a retinal prosthesis for clinical vision
restoration. Sensory substitution technology is approved for clinical use in Europe, allowing the blind
to sense the visual environment via video signals
presented to the tongue. Advances that seem like
science fiction, nearly unimaginable even 10 years

ago, are today benefiting patients clinically and in
research studies.
Another area that we will comment on is ocular
diagnostics, particularly imaging. At a time when the
field is evolving quickly with a variety of devices and
techniques, we will try to provide some clarity in this
area. The uses of imaging for diagnosis and detection
of change may require different approaches. Further,
the frequent lack of correspondence between acuity
and macular thickness or visual field and optical coherence tomography progression can be confusing
for any clinician and deserves discussion.
We envision these columns being brief and to the
point. We ask for your feedback to ensure that we
remain on track. If articles in this series seem off,
write to us. If there are topics we should cover, tell

Joel S. Schuman

“With so many areas of ophthalmology changing
quickly, it can be difficult to know what is
important and what is not, what can be used for
today’s patient and what is coming down the pike
that will be helpful.”
— JOEL S. SCHUMAN, MD, FACS

us. We would like to make sure that what we provide
really is news you can use.
Physicians are encouraged to visit www.upmc
physicianresources.com/ophthalmology to further
explore topics covered in this column or ask a question of one of UPMC’s ophthalmology experts.
Joel S. Schuman, MD, FACS, is The Eye and Ear Foundation
Professor and Chair of the Department of Ophthalmology at
the University of Pittsburgh and Director of the UPMC Eye Center. Schuman can be reached at can be reached at Department
of Ophthalmology, UPMC Eye Center, 203 Lothrop St., Suite
816, Pittsburgh, PA 15213; 412-647-2205; email: schumanjs@
upmc.edu.
Disclosure: Schuman receives royalties for intellectual property licensed by the Massachusetts Institute of Technology and
Massachusetts Eye and Ear Infirmary to Zeiss.
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Study on corneal collagen cross-linking
under way at UPMC Eye Center
The main goal of the study is to halt keratoconus
progression in young patients.
by Deepinder K. Dhaliwal, MD, LAc
Originally appeared in the June 10, 2013 issue of Ocular Surgery News.

Deepinder K.
Dhaliwal

Corneal collagen cross-linking has been used worldwide since Wollensak, Spoerl and Seiler’s paper in
2003. The basic concept of collagen cross-linking is to
strengthen and stabilize a “weak” cornea by creating
cross-links within and/or between the collagen fibrils.
Although some investigators feel the collagen fibrils are too far apart to actually be cross-linked, there
is consensus that three ingredients are necessary to
“stiffen” corneas: riboflavin, oxygen and ultraviolet
light (UVA). Riboflavin acts as a photosensitizer in the
presence of UVA, which results in the release of oxygen and riboflavin radicals. The end result is photopolymerization with formation of collagen cross-links

“Corneal collagen cross-linking is an exciting new
technique that we are currently utilizing at the
UPMC Eye Center in patients with keratoconus as
part of a study.”
— DEEPINDER K. DHALIWAL, MD, LAC

in the corneal stroma. After cross-linking, the corneal
collagen fiber diameter is increased with a significant
increase in corneal rigidity as well as an increased resistance to collagenase digestion. This latter feature
makes cross-linking a possible therapy for corneal
melting disorders.
The main use of corneal collagen cross-linking is
to “strengthen” or “freeze” the cornea in patients with
keratoconus in order to halt progression of the corneal
ectasia. There is usually a slight improvement in best
corrected visual acuity and an average of 2 D flattening
of central keratometry.
When performing cross-linking, the cornea is saturated with riboflavin either by first removing the epithelium or by using a transepithelial formulation and a
longer soak time. After this, the riboflavin-soaked cornea is exposed to ultraviolet light. The original Dresden protocol created by Seiler’s group uses an ultraviolet light source with an irradiance of 3 mW/cm² for
30 minutes. An accelerated form of cross-linking by

Avedro uses a higher irradiance of 30 mW/cm² for 4
minutes. Current U.S. Food and Drug Administration
studies are under way using both technologies because
cross-linking has not been yet approved by the FDA.
FDA cross-linking study
The UPMC Eye Center was chosen by Avedro as a
site for its FDA study. We are currently enrolling patients.
Inclusion criteria are:
l Age of at least 12 years, male or female, of any
race.
l Provide written informed consent and sign a
HIPAA form. Patients who are under the age of
18 years will need to sign an assent form as well
as have a parent or legal guardian sign an informed consent.
l Willingness and ability to comply with schedule
for follow-up visits.
l For females capable of becoming pregnant, agree
to have urine pregnancy testing performed before randomization of the study eye and before
treatment of a fellow and/or crossover eye; must
not be lactating; and must agree to use a medically acceptable form of birth control for at least
1 week before the randomization visit, 1 week
before treatment of a fellow eye or crossover eye,
and continue to use the method for 1 month after
the last treatment.
l Topographic evidence of keratoconus with a diagnosis of mild, moderate or severe, defined as
the following:
Mild keratoconus: axial topography consistent
with keratoconus; flat Pentacam (Oculus) keratometry
reading of 51 D or less.
Moderate keratoconus: axial topography consistent
with keratoconus; flat Pentacam keratometry reading
of 51.01 D or higher and 56 D or less or astigmatism
of 8 D or higher.
Severe keratoconus: axial topography consistent
with keratoconus with marked areas of steepening; flat
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Pentacam keratometry reading of 56.01 D or higher.
l Presence of central or inferior steepening on the
Pentacam map.
l Have a maximum corneal curvature, as measured by Kmax, of 47 D or higher.
l BCVA of one letter or more and 80 letters or less
on ETDRS chart.
l Contact lens wearers only: Removal of contact
lenses is required for at least a 1-week period before the screening visits.
l Contact lens wearers only: Manifest refraction
must be stable between two visits that occur at
least 7 days apart. A stable refraction is one in
which the manifest refraction spherical equivalent and the average K on the Pentacam taken at
the first visit do not differ by more than 0.75 D
from the respective measurements taken at the
second exam.
Exclusion criteria are:
l Contraindications, sensitivity or known allergy
to the use of the test articles or their components.
l If female, being pregnant, nursing or planning a
pregnancy or having a positive urine pregnancy
test before the randomization or treatment of either eye or during the course of the study.
l Eyes classified as normal, atypical normal or keratoconus suspect on the severity grading scheme.
l A history of corneal surgery or the insertion of
Intacs (Addition Technology) in the eye to be
treated.
l A history of limbal relaxing incisions in the eye to
be treated.
l Corneal pachymetry that is less than 375 µm before epithelial debridement at the thinnest point
measured by Pentacam in the eye to be treated.
l Eyes that are aphakic.
l Eyes that are pseudophakic and do not have a
UV-blocking lens implanted.
l Eyes that have the maximum corneal curvature
outside of the central 5-mm zone as measured by
the Pentacam.
l Previous ocular condition (other than refractive
error) in the eye to be treated that may predispose
the eye for future complications. For example:
History of corneal disease (eg, herpes simplex, herpes zoster keratitis, corneal melt, corneal dystrophy),
or clinically significant corneal scarring in the crosslinking treatment zone that is not related to keratoconus or, in the investigator’s opinion, will interfere with
the cross-linking procedure.
l A history of delayed epithelial healing in the eye
to be treated.
l Patients with nystagmus or any other condition

l

l

l

l

l

that would prevent a steady gaze during the treatment or other diagnostic tests.
Patients with a current condition that, in the investigator’s opinion, would interfere with or prolong epithelial healing.
Taking vitamin C (ascorbic acid) supplements
within 1 week of the cross-linking treatment.
A history of corneal cross-linking treatment in
the eye to be treated.
Have used an investigational drug or device
within 30 days of the study or be concurrently
enrolled in another investigational drug or device trial within 30 days of the study.
In addition, the investigator may exclude or
discontinue any subject for any sound medical
reason.

Additional trials and uses
Avedro is planning a future trial in which pulsed
UVA light and supplemental oxygen will be utilized in
order to increase the amount of collagen cross-linking
in the cornea.
Additional therapeutic uses of cross-linking include treatment of post-LASIK ectasia, infectious
keratitis that is unresponsive to traditional therapy
and corneal melting disorders. LASIK Xtra is a refractive application of cross-linking used mainly after hyperopic LASIK in order to prevent regression
of effect.
In summary, corneal collagen cross-linking is an
exciting new technique that we are currently utilizing
at the UPMC Eye Center in patients with keratoconus
as part of a study. The main goal is to halt progression
of keratectasia. Ideally, young patients who exhibit keratoconus progression will be treated early and therefore maintain adequate corneal thickness and curvature throughout their life. Additional applications are
being studied in other parts of the world.
Visit UPMCPhysicianResources.com/Ocular to
learn more about the use of corneal collagen crosslinking in clinical practice. You can also submit clinical
questions or read the most recent questions asked of
the UPMC Eye Center’s ophthalmology experts.
References:
Ugur Celik H, et al. J Cataract Refract Surg. 2012; doi:10.1016/j.
jcrs.2012.03.034.
Wollensak G, et al. J Cataract Refract Surg. 2003;doi:10.1016/
S0886-3350(03)00407-3.
Deepinder K. Dhaliwal, MD, LAc, is director of the Cornea
and Refractive Surgery Service and the Center for Integrative
Eye Care at UPMC. She can be reached at Eye & Ear Institute,
203 Lothrop St., Pittsburgh, PA 15213; 412-647-2214; email:
dhaliwaldk@upmc.edu.
Disclosure: Dhaliwal is an investigator for Avedro and AMO.
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Intra-Tenon’s injection of MMC
during trabeculectomy improves
dose control, management
The technique appears to provide results that are at least
equivalent to those of standard MMC sponge method.
by Ian Conner, MD, PhD
Originally appeared in the July 10, 2013 issue of Ocular Surgery News.

Ian Conner

One of the abstracts presented at the recent meeting of the American Glaucoma Society generated a
lot of buzz among the glaucoma surgeons present:
the technique of intra-Tenon’s injection of mitomycin C at the time of trabeculectomy. The retrospective study presented by Michele C. Lim, MD, from
UC Davis, showed improved IOP control and fewer
glaucoma medications sustained to 3 years after surgery, with no difference in adverse events.
At the UPMC Eye Center, we have employed this
technique for the past several years for trabeculectomy as well as during implantation of the Ex-Press

“This technique limits MMC exposure
to only the intended treatment tissue, which
in turn is exposed to a much lower
concentration than is typical in the traditional
sponge technique.”
— IAN CONNER, MD, PHD

glaucoma filtration device (Alcon Laboratories).
Indeed, although not routinely practiced, intraTenon’s injection of MMC is also not a completely
novel idea. I will describe briefly the application of
this technique in my own practice.
Injection application
I prefer to inject before the full surgical prep to
allow several minutes for the MMC to diffuse and
bind within the tissue before opening my fornix-

based peritomy. Our compounded MMC arrives
from the hospital pharmacy at a concentration of
0.2 mg/mL (a concentration commonly used with
the standard sponge technique) and is further diluted using 2% lidocaine with epinephrine in the
operating room. I then dilute the MMC to the desired concentration, typically 0.05 mg/mL for older
patients with thinner conjunctiva at higher risk for
postoperative hypotony vs. 0.1 mg/mL for younger
patients.
After topical tetracaine and several drops of 5%
Betadine on the ocular surface, I then inject 0.1 mL
to 0.2 mL of the diluted MMC into the superior
intra-Tenon’s space using a 30-gauge needle on a
tuberculin syringe. The needle is inserted as posterior from the superior limbus as possible, typically 8
mm to 10 mm from the future trabeculectomy site,
and advanced so that the tip is overlying the surgical sclera. This is usually accomplished by initially
advancing parallel to and then toward the limbus.
Care is taken during the injection not to hydrodissect the conjunctiva all the way to the limbus. Usually, the patient can provide adequate exposure by
infraducting his or her eye by holding a wire lid
speculum in place, although a bridle suture is occasionally required.
While holding one Weck-Cel (Beaver-Visitec
International) flush against the perilimbal conjunctiva to prevent anterior migration of the MMC, I
use a second Weck-Cel to gently massage the bleb
of diluted MMC nasally, temporally and superiorly.
The goal of this step is to diffusely spread the MMC
along the entire area of the scleral flap and desired
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postoperative bleb, but to avoid, if possible, the perilimbal conjunctiva to minimize the risk of wound
leak.
After the bleb has been adequately dispersed, I
irrigate the entire ocular surface with a small bottle
of balanced salt solution in case of any leakage from
the needle track and finally proceed with standard
prep and drape. The rest of the case proceeds without any other special considerations. I do not typically re-irrigate the sub-Tenon’s space after opening
the peritomy, although it would be reasonable to do
so in a particularly high-risk patient.
Advantages
This entire procedure usually requires 2 to 3
minutes. It can be performed with any type of anesthesia, because the MMC is diluted with lidocaine
and provides additional scleral anesthetic as it is injected. Depending on the concentration used and
the volume injected, the total dose of MMC can
then be calculated and recorded — 5 µg to 10 µg for
older patients at higher risk of hypotony, or 10 µg to
20 µg for more typical younger patients.
The advantages of this technique are manifold,
but chief among them are precise control of the
MMC dose and management of MMC in the operating room. This technique limits MMC exposure
to only the intended treatment tissue, which in turn
is exposed to a much lower concentration than is
typical in the traditional sponge technique (using
0.2 mg/mL to 0.4 mg/mL directly applied to sclera
and Tenon’s tissue).
Anecdotally, we have observed a lower incidence of tense or ischemic blebs after beginning to

use this technique. There may be a time savings as
well, although this is likely insignificant for all but
the fastest surgeons.
In conclusion, this technique appears to provide
at least equivalent, and possibly superior, results
compared with the standard MMC sponge method. Adverse events appear to also be equivalent,
although long-term management of blebs treated
with MMC has demonstrated that many of the
most-feared complications, including hypotony,
bleb leak, blebitis and endophthalmitis, can present
years after the initial surgery.
Most attractively, intraoperative administration,
dosing and MMC disposal are simplified for the
surgeon and OR staff.
Please feel free to contact me with your comments or questions. I sincerely hope that this description helps you in your own practice.

References:
Bindlish R, et al. Ophthalmology. 2002;doi:10.1016/S01616420(02)01069-2.
Lee E, et al. Acta Ophthalmol. 2008;doi:10.1111/j.17553768.2007.01147.x.
Lim MC, Paul T, Tong MG, Brandt JD, Watnik MR, Samimi SA.
A comparison of trabeculectomy surgery outcomes with
mitomycin-C applied by intra-tenon injection versus sponge
method. Abstract presented at: American Glaucoma Society
meeting; February 28-March 3, 2013; San Francisco.

Ian Conner, MD, PhD, is the Assistant Professor of Ophthalmology, Glaucoma Service, UPMC Eye Center, Pittsburgh, PA;
email: connerip@upmc.edu.
Disclosure: Conner has no relevant financial disclosures.
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Facial rejuvenation treatment
arsenal continues to expand
A better understanding of the aging face has given clinicians more
options for addressing the periorbital region of the face.
by Jenny Y. Yu, MD
Originally appeared in the August 10, 2013 issue of Ocular Surgery News.

Jenny Y. Yu

Aging changes around the periorbital region are
often more noticeable because the eyes play a central role in our appearance. As a result, patients
tend to seek treatment consultation for aging
changes related to their periorbital region more
proactively.
With advanced imaging, we have better knowledge of the pathophysiology of the aging face and
can now offer a variety of treatment options to deal
with these multifactorial challenges, specifically in
the periorbital region.
The periorbital region is defined as the soft
tissue structures that surround the orbit, which
includes the eyelids, the eyebrows and the glabellar region. Aging changes that result in this
region are dynamically related to the cheek and
forehead, as well. The aging changes that occur
in this region are resultant of skin and soft tissue
changes as well as bony changes and globe position. All the aforementioned factors contribute to
the various patient concerns.
Youthful dynamic eyelids are full and devoid of
skin laxity and excessive rhytids. They transition
well into the adjacent structures, such as the brows
above and the midface below. The changes that occur in this region are multidimensional with aging.
Bony expansion, loss of soft tissue support from
ligamentous and septal structures, and attenuation
of the skin and muscle all lead to hollowing and/or
bulging of the orbital fat.
Recent advances have supported the concept of
restoring youthfulness by improving volume and
contour rather than the traditional approach of
skeletonizing the excess. More than just offering
traditional surgical approaches, mild-to-moderate changes can now be effectively addressed
using in-office laser and/or minimally invasive
techniques.

The consultation
The initial office consultation is crucial to the
success of any treatment plan. Often, patients are
seeking a quick, simple, one-procedure solution to
address the various issues that affect their appearance. However, usually more than one procedure is
needed to treat these issues.
Communication in addressing patient expectations is crucial to ensuring patient satisfaction. A
detailed history and exam along with photo analysis
are needed to address all of the patient’s concerns
before making treatment options. The correct patient selection also plays an important role in treatment decision-making. A motivated patient with
realistic expectations is more accepting of step-wise
treatments.
In-office procedures
Periorbital skin changes, such as pigmentation, rhytids and crepiness, can be addressed using
a combination of lasers and chemical peels in the
office. Neurotoxins are still a mainstay in the treatment of crow’s feet and rhytids in the glabellar region. Mild volumetric changes that result in tear
trough hollowing, superior sulcus hollowing and/or
fat pseudoherniation can be treated with fillers.
The key to successful resolution of the hollowing in the periorbital region is the use of appropriate
filler placed in the correct tissue plane. Literature
suggests the prevalent use of hyaluronic acid fillers,
such as Juvéderm (Allergan) or Restylane (Medicis),
around the periorbital region. Our preference is to
use Restylane in the periorbital region, given our
experience of having less post-injection edema with
Restylane compared to Juvéderm. Both tend to contour and smooth well, which is especially important
while treating the tear trough region.
Thicker and bigger-particle hyaluronic acid fill-
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ers, such as Perlane (Medicis), or gel matrix collagen, such as Radiesse (Merz), should be avoided in
the periorbital region, given that they can produce
a bumpy appearance. More importantly, the complication of retrograde intravascular embolization
leading to permanent visual loss cannot be reversed
with hyaluronidase with Radiesse, unlike the hyaluronic products.
Upper lid hollowing and brow descent can also
be treated with the aforementioned hyaluronic
acid products so that the harsh lines of the lid and
brow junction can be softened. In cases where skin
redundancy of the upper lids are a result of brow
descent and/or fat loss temporally, a combination
of filler and neurotoxin injections can improve the
appearance without the need for surgical correction.

Lower lid rejuvenation cannot be addressed adequately without the consideration of the mid-face.
A mid-face lift is sometimes needed to restore the
function and appearance of the lower lids.
Fat grafting has gained some popularity for the
periorbital region in recent years. Severe volumetric loss, uncorrected with the use of fillers, can be
corrected with fat grafting. However, the safety concerns in the periorbital region are real. Even in the
hands of a skilled, experienced surgeon, retrograde
microvascular embolism leading to blindness can
occur. The complex network of vasculature in the
periorbital region makes such a complication more
likely. Typically, if fat grafting is done in the periorbital region, ultrasound guidance and exquisite care
and knowledge of the anatomy minimize such complications.

Surgical approaches
Upper eyelid blepharoplasty remains the most
common surgical procedure in restoring youthfulness in the periorbital region. The success of an
upper lid blepharoplasty must be considered in the
context of the adjacent areas that may need rejuvenation, particularly the brow. Careful evaluation
of true ptosis during the consultation is also paramount in the success of the surgery.
Upper eyelid blepharoplasty was traditionally
done by removing the excess skin along with extirpation of orbicularis muscle and removal of fat. However, with the focus on volume restoration, preservation
of orbicularis muscle and fat reposition improves the
contour without worsening superior hollowing that
can occur with aggressive upper lid blepharoplasty.
With only skin removal in upper lid blepharoplasty,
the transition of the lid brow unit is much smoother
and avoids creating the A-frame effect.
Festoons and pseudoherniation of lower lid fat
were traditionally corrected with excision of fat.
Lower lid transconjunctival blepharoplasty with fat
removal is rarely the recommended treatment, as
repositioning of fat achieves a much smoother transition of the lower eyelid and mid-face.
Moderate-to-severe brow descent can be corrected with a brow lift or a browpexy through an
upper eyelid blepharoplasty incision. However, as
previously mentioned, with advanced techniques
of combining neurotoxin and filler injections along
the brow unit, most issues can be corrected without
surgical correction.

Summary
It is an exciting time for clinicians and practitioners who enjoy the treatment challenges of the aging face, and the arsenal of treatment options continues to expand. Minimally invasive procedures in
the office, such as lasers, chemical peels and cosmeticeuticals, provide great results with minimal
recovery time. The changing concepts of beauty
fuel the need for innovation in this field. Although
surgery remains integral to periorbital rejuvenation,
restoration of youthfulness can be safely done with a
combination of both in-office and operating roombased procedures.
Visit UPMCPhysicianResources.com/Ocular to
learn more about treatment options for facial rejuvenation. You can also submit clinical questions or
read the most recent questions asked of the UPMC
Eye Center’s ophthalmology experts.
References:
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MIGS provides safer method of
treatment for POAG
by Nils A. Loewen, MD, PhD
Originally appeared in the September 10, 2013 issue of Ocular Surgery News.

Nils A. Loewen

Classic glaucoma surgeries such as trabeculectomy
and tube shunt implantation have an unacceptably
high rate of complications, even when performed by
experienced surgeons and as a primary procedure.
Urgent postoperative interventions are needed in
a remarkable 74% of trabeculectomies and 27% of
glaucoma drainage device surgeries, while visionthreatening complications occur with a combined
probability of 77% and 58%, respectively.
In contrast, minimally invasive glaucoma surgeries (MIGS) have a dramatically better risk profile. In trabeculectomy ab interno procedures, the
trabecular meshwork that constitutes the structure
with the primary pathophysiology is removed with
the Trabectome (NeoMedix), a mature plasma ablation technology that was first used almost a decade
ago. Compared with the challenges listed above,
the most noticeable postoperative challenge is a
more than 10 mm Hg IOP increase during the early
postoperative phase that may occur in 2% to 10%
of cases. Eyes with primary open-angle glaucoma
(POAG) that undergo a combined phacoemulsification-Trabectome surgery have a five times less risk
of experiencing such an IOP elevation compared
with cataract surgery alone.
Clinical data
There is an extensive body of knowledge with
more than 50,000 Trabectome surgery cases documented to date and more than 5,000 recorded in
detail. A newer device, the trabecular bypass, iStent
(Glaukos), has a similar postoperative IOP elevation
phase and rate. Early, transient hyphema is characteristic for all canal surgeries and more common to
procedures that generate access to many outflow
segments — eg, by ablating trabecular meshwork
over a large arc — and less common to procedures
that provide focal entry into a few clock hours of
the naturally discontinuous and septated Schlemm’s
canal, such as the iStent.
Average IOP at 5 years was 15.2 mm Hg after

phaco-Trabectome surgery in a prospective, nonrandomized study, only marginally higher than that
of the 14.4 mm Hg achieved with tube shunts (trabeculectomies not significantly different) in the Tube
Versus Trabeculectomy Study. The iStent with samesession phacoemulsification was reported to achieve
an IOP of 16.8 mm Hg at 5 years.
Our own experience with a modified large ablation arc technique in 200 consecutive Trabectome
surgeries in patients who would normally have received a tube or trabeculectomy (including failed
trabeculectomies and tube shunts) suggests an average IOP reduction of 28%, with a final IOP of less
than 18 mm Hg achieved in 81% of patients, less
than 15 mm Hg in 52% of patients and less than 12
mm Hg in 27% of patients.
Other studies found a 42% decrease in mean IOP
at 12 months and 42% at 36 months. The largest
study of 1,878 Trabectome cases showed that a 38%
mean IOP decrease was maintained at 6 years.
Surprisingly, 2-year data after iStent insertion
suggest no significant difference in glaucoma medication use and similar IOP outcomes compared
with cataract surgery alone. This device is currently
only approved for same-session cataract surgery in
the U.S.
To make implantation easier and provide access to more drainage segments, a smaller, secondgeneration, bullet-shaped stent was developed that
is delivered with an injector preloaded with two
stents. Despite this design improvement, 7.5% of
the tiny second-generation stents were lost during
implantation and, further, 10% were not detectable
after implantation. Two second-generation iStents
were as effective as a single first-generation device
and reduced IOP by 14%.
Promising options
Several promising MIGS devices are currently
concluding preclinical studies. The Hydrus (Ivantis)
is an 8-mm-long nitinol micro-stent scaffold that is
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implanted in Schlemm’s canal ab interno to dilate
it. Suprachoroidal micro-shunts CyPass (Transcend
Medical), a polyamide fenestrated suprachoroidal
micro-stent, and the iStent G3 Supra (Glaukos),
made of heparin-coated polyethersulfone with a
medical-grade titanium sleeve, are also inserted ab
interno. In contrast, the Gold Micro-Shunt (Solx)
is inserted ab externo. It is a non-valved, 24-karatgold implant that is 0.06 mm thick, 5.5 mm long and
3.2 mm wide posteriorly and has been in use outside
the U.S. for many years. The subconjunctival microshunt, Xen (AqueSys), consists of a thin, 6-mmlong, permanent, soft hydrophilic porcine gelatin
tube that is cross-linked with glutaraldehyde. It is
implanted ab interno with a goniolens.
Similar to extracapsular cataract extraction and
phacoemulsification, MIGS will quickly become the
first surgical choice in POAG, while primary trabeculectomy or tube shunts will be reserved for cases
where the surgical site that MIGS uses cannot be accessed or visualized. Just as to when phacoemulsification was introduced, surgeons have to anticipate
considerable learning curves for MIGS but should
realize that there is overwhelming reason to learn
to master them.
Visit
UPMCPhysicianResources.com/Ocular
to learn more about the use of minimally invasive
glaucoma surgery. You can also submit clinical questions or read the most recent questions asked of the
UPMC Eye Center’s ophthalmology experts.
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Thyroid orbitopathy part 1: Further
study of correlation needed
by Jenny Y. Yu, MD
Originally appeared in the October 10, 2013 issue of Ocular Surgery News.

Thyroid orbitopathy, also known as thyroid eye
disease, thyroid ophthalmopathy and Graves’ eye
disease, is an autoimmune process that affects the
soft tissue and fat of the orbit. Its prevalence is more
common in females than males. It most commonly
occurs concurrently in the setting of thyroid disease
and less frequently precedes and follows thyroid
disease.
Jenny Y. Yu

Pathophysiology
Thyroid orbitopathy has the highest association
with Graves’ disease, an autoimmune process that
causes hyperthyroidism. However, it can occur less
commonly in hypothyroid and euthyroid states.
Traditionally, the disease activity of the orbitopathy and the disease activity of the thyroid are
thought to be distinct. However, recent research
has shown that the thyroid tissue and orbital tissue
share similar antigens that may be important in the
activity of the orbitopathy.
The actual immune process is understood to be
T-cell- and antibody-mediated. Inflammatory cells
that lead to lipogenesis and fibrosis infiltrate orbital
tissue. Both lead to increased orbital volume, which
impede venous return and can cause compression of
the optic nerve.
Recent research has shown specific antigens and
antibodies that may help in targeted treatment of the
disease; however, much clarification is still needed
to fully understand the correlation between the twodisease process of the thyroid and the orbitopathy.
Clinical presentation
The presentation of thyroid orbitopathy varies
considerably. Clinical signs of inflammation such
as lid edema, conjunctival/caruncular chemosis and
dry eye symptoms can be the first presentation of

the disease. Due to the vagueness of such signs, early stages of thyroid orbitopathy can easily be missed.
Proptosis, lateral flare, lid retraction and lid lag on
down gaze occur later in the disease process and
make diagnosis of thyroid orbitopathy a bit easier.
Clinical diagnosis is not always straightforward,
as various other disease processes of the orbit can
mimic the signs and symptoms of thyroid orbitopathy. Computed tomography and/or magnetic
resonance imaging of the orbit can be useful in such
situations, as characteristic tendon-sparing muscle
belly enlargement and/or increased fat volume can
help make the diagnosis.
The diagnosis of thyroid orbitopathy remains a
clinical one. Abnormal thyroid hormone levels and
the presence of antibodies such as anti-thyroglobulin, anti-microsomal or anti-thyrotropin receptor
can aid in the diagnosis. Several small sample size
studies have attempted to show a correlation between circulating autoantibodies such as thyroidstimulating immunoglobulins and disease activity.
Clinically, elevated thyroid-stimulating immunoglobulins can be seen in patients with active thyroid orbitopathy. However, large randomized trials
are needed before any conclusions can be made in
regard to using these blood markers in part of the
clinical diagnosis.
Clinical activity scales exist to help classify the
disease severity. The most often used clinical activity scale is the one established by Mourits et al in
1997 that has since been modified by the European
Group on Graves’ Orbitopathy (EUGOGO). Using the clinical activity and severity scales, disease
process can be stratified into mild, moderate-tosevere and sight-threatening.
Most cases spontaneously remit without intervention, with 3% to 5% of patients developing
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significant disease. Rundle’s curve describes the
typical course of the disease without intervention
to be an average of 18 months of active disease
that then plateaus to a cicatricial phase of the tissue. Cigarette smoking, which has been linked to
many autoimmune diseases, increases incidence.
A dose–response relationship between the number
of cigarettes smoked per day and the probability of
developing Graves’ orbitopathy has been demonstrated.
Visit UPMCPhysicianResources.com/Ocular to
learn more about treatment options for facial rejuvenation. You can also submit clinical questions or
read the most recent questions asked of the UPMC
Eye Center’s ophthalmology experts.
Next month
In part 2 of this column, Yu describes treatment
options.
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Thyroid orbitopathy part 2: Different
phases of disease need different
treatments
Diagnosis and treatment of thyroid orbitopathy can be subjective,
so large trials are needed to help standardize treatment.
by Jenny Y. Yu, MD
Originally appeared in the October 25, 2013 issue of Ocular Surgery News.

Jenny Y. Yu

In part 1 of this column, I discussed the pathophysiology and clinical presentation of thyroid orbitopathy.
(See part 1 of this article online at http://www.healio.
com/ophthalmology/cornea-external-disease/
news/print/ocular-surgery-news/%7B50e320617fdc-41d2-a51d-bec5f7feab30%7D/thyroidorbitopathy-part-1-further-study-of-correlationneeded.) In part 2, I will cover current treatment
options and future directions of the disease.
Treatment options
Active and cicatricial phases of thyroid orbitopathy require different treatments. The euthyroid
state should be achieved in active disease. Working
with an endocrinologist is crucial in stabilizing active eye disease and achieving euthyroid state.
Mild active disease can be monitored with local
supportive measures, such as lubricants for dry eye
symptoms. The use of supplemental selenium improves quality of life in this subset of patients. This
has been shown in large randomized controlled
trials out of Europe.
Traditionally, treatment for moderate-to-severe
disease has been limited to oral steroids, periorbital steroid injections or orbital radiation, dependent on practitioner preference. Orbital radiation
was the treatment of choice in the 1970s and has
varied results of efficacy, according to literature.
It is not considered the preferred choice of treatment. While oral steroids and periorbital steroid
injections have been widely accepted and used as
the preferred treatment option, recent research has
shown limitations.
The use of intravenous steroids in higher doses

over a shorter treatment time tend to have less side
effect profiles and better efficacy vs. oral steroids.
The European Group on Graves’ Orbitopathy (EUGOGO) has established guidelines based on large
trials. Sight-threatening disease may require urgent orbital decompression in addition to intravenous steroids.
In a small subset of patients, disease activity simmers despite intervention. Clinically, these patients
have a history of radioactive iodine treatment for
hyperthyroidism and/or smoking and tend to fare
the worst. In such a population, medical therapy (ie,
intravenous glucocorticoid) combined with surgical therapy (ie, orbital decompression) may not be
enough to prevent loss of vision. Biologic immunosuppressants, such as Rituxan (rituximab, Genentech), are used in these refractory cases. Rituximab is a monoclonal antibody thought to disrupt
the autoantibody generation in thyroid orbitopathy
along with disrupting the cascade of inflammation
mediated by fibroblasts. It has proven to be more
effective than other biologic immunosuppressants
in controlling refractory active thyroid orbitopathy.
Rheumatologists are often consulted when considering biologic immunosuppressants.
Rehabilitative surgery in the cicatricial phase
is approached stepwise. Surgical decisions are
made to restore function and appearance. Orbital decompression is done before any strabismus
and/or lid surgery. Eyelid surgeries in thyroid orbitopathy patients are done to help with exposure
issues, as well as to improve cosmesis. Surgeries
may include repair of lid retraction, as well as
brow fat removal and blepharoplasties.
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Future directions
Determining disease activity remains challenging in the management of thyroid orbitopathy patients. Frequent monitoring is needed, and much
of the diagnosis and treatment is subjective. Large
trials, such as the ones conducted by EUGOGO,
are standardizing treatment, but there is still much
to be understood regarding the pathogenesis.
Varying data exist in the literature with regard
to the genetic susceptibility of thyroid orbitopathy.
The variation in disease severity is not quite understood and can be due to multiple genetic and
environmental susceptibilities. Treatment options
could be broadened once we can clarify the multiple fronts of the immune response in thyroid orbitopathy.
Visit UPMCPhysicianResources.com/Ocular to
learn more about treatment options for facial rejuvenation. You can also submit clinical questions or

read the most recent questions asked of the UPMC
Eye Center’s ophthalmology experts.
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Stem cell deficiency: How to
recognize it, what to do about it
It is important to identify stem cell deficiency before a patient
receives a premium IOL.
by Leela V. Raju, MD
Originally appeared in the November 10, 2013 issue of Ocular Surgery News.

Leela V. Raju

While many ophthalmologists may not perform
stem cell transplants on a regular basis, being able
to recognize early signs of stem cell deficiency may
help prevent future corneal issues for patients. Alkali injuries, many years of contact lens wear and
multiple surgeries can all cause a patient with an
already mildly reduced epithelial stem cell reserve
to cross into the area of epithelial irregularity and
persistent defects.
Signs of, testing for deficiency
Early signs of stem cell exhaustion can include
whorl keratopathy and staining of the limbal epithelium in a sawtooth-like pattern that suggests
the epithelium in that area has a difficult time repopulating the corneal surface. This can progress to
non-healing epithelial defects and extensive irregular areas of the cornea that become so irregular that
vision is affected. Conjunctivalization of the cornea
is also a hallmark of stem cell deficiency.
These signs and subsequent testing may suggest
that a particular patient might not receive the best
benefit from a multifocal implant or heal as quickly
as expected when the eye is injured. Placing a multifocal implant in an eye with poor refraction of light
due to an irregular surface can lead to an unhappy
premium IOL patient.
Impression cytology can be performed to help
confirm stem cell depletion or deficiency. This process consists of pressing filter paper at the limbus,
contacting both the cornea and conjunctiva, and
then staining the paper to confirm the presence
and density of goblet cells. More recently, imaging
modalities such as confocal microscopy and optical
coherence tomography have been helpful in identifying and characterizing the corneal epithelial stem
cell niche. At the UPMC Eye Center, Kira Lathrop,
MAMS, and colleagues are working on a new method of using OCT to get a clear 360° image of the

stem cell niche. OCT will allow a non-contact method of evaluating this niche, known as the palisades
of Vogt, to help determine the functionality of stem
cells. In the future, we may be able to use this kind
of imaging to identify patients with stem cell issues
earlier or identify the best location from where to
harvest a graft.
Treatment
When only one eye is affected by stem cell deficiency, this can be treated by removal of the abnormal area and amniotic membrane transplant, or
the unaffected eye has to act as the stem cell donor.
This is done by removing one or two small areas of
limbal tissue (usually 1 mm to 3 mm) and transplanting them to the other eye, either as whole
pieces at the limbus or by using them to “seed” the
cornea after the donor grafts have been cut into
smaller pieces.
The pieces can be held in place with fibrin glue or
sutures, in conjunction with amniotic membrane.
This allows the new stem cells to be protected while
they expand on the surface. A temporary tarsal suture can help retain moisture as well as protect the
grafts while the new epithelium is migrating off the
grafts. We have had good results with both techniques at the UPMC Eye Center in treating stem cell
deficiency due to multiple etiologies.
There has also been a great deal of work done
with expanding these stem cells ex vivo. This means
that an even smaller piece of limbal tissue is all
that has to be harvested and that an entire sheet of
healthy epithelium can be transplanted to the injured eye as opposed to waiting for the new cells to
migrate across the surface.
While autografts negate the need for immunosuppression, allografts can be performed in cases in
which both eyes are affected. This tissue may come
from a living related donor or a cadaveric donor.
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An example of sawtooth fluorescein staining and conjunctivalization of the cornea in stem cell deficiency.

There are many different preferences regarding what
and how immunosuppression should be administered, including medications such as cyclosporine,
tacrolimus, mycophenolate mofetil or steroids.
These medications require much closer follow-up
and increase concern about possible side effects
such as high blood pressure and liver and kidney
damage. Many ophthalmologists choose to involve
a rheumatology colleague in the follow-up of these
patients.
Conclusion
Early recognition of stem cell deficiency can prevent some unpleasant situations for a premium IOL
patient. Previous injuries, many years of contact lens
wear and surgeries may all have an occult effect on
the stem cell reserves of the cornea, and the problem may be revealed when irregular surface staining
or slow or non-healing epithelial defects are noted.
Early recognition can allow prevention of further
insults to the cornea surface and lead to early intervention, which can be successfully done when
the patient’s other eye can act as a suitable donor.
Even allograft situations can have positive outcomes

when immunosuppression is carefully considered
and monitored.
Visit UPMCPhysicianResources.com/Ocular to
learn more about stem cell deficiency. You can also
submit clinical questions or read the most recent
questions asked of the UPMC Eye Center’s ophthalmology experts.
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Advances in endoscopy benefit
patients requiring orbital surgery
Surgeons are now able to access areas that they were unable to
reach adequately in the past.
by S. Tonya Stefko, MD
Originally appeared in the December 10, 2013 issue of Ocular Surgery News.

S. Tonya Stefko

As optics and instrumentation have improved for
our colleagues in otolaryngology and neurosurgery,
we, as ophthalmologists, especially orbital surgeons,
have been able to take advantage of these advances
and improve our patients’ experiences. We have all
become accustomed to endoscopic brow lifts, endoscopic dacryocystorhinostomy and the more recent
intraocular endoscopy. But orbital surgeons have
been fortunate to enjoy the benefits of collaborations with our colleagues in other fields to minimize
our patients’ morbidities and hospital stays.
Likely the most familiar use of endoscopy in orbital surgery is in decompression of the orbit for
thyroid disease. Ideally, doctor and patient have
waited until the active disease has run its course.
At our institution, the medial wall is decompressed
in conjunction with the lateral wall in a “balanced

“A rigid endoscope is extremely useful
as an adjunct when addressing abscesses
in … areas that otherwise are quite difficult to
visualize.”
— S. TONYA STEFKO, MD

decompression.” This gives the patient a low likelihood of new diplopia, thought to be because the eye
is moved very little in vertical space (the incidence
is about 15% in patients without any preoperative
diplopia). Rarely, it is necessary to do this when the
disease is active and the patient is failing medical
treatment, due to corneal decompensation or severe compressive optic neuropathy. In these cases,
it is even more critical that the endoscopic portion
of the procedure is performed because a posterior
decompression is the most effective and, in the right
hands, safest way of quickly relieving the severe
pressure on the optic nerve in the orbital apex.

Another common use of endoscopy in orbital
surgery is drainage of abscesses related to sinus disease. Medial abscesses against the lamina papyracea,
in particular, almost invariably associated with infectious sinus disease, are often drained when the
sinuses are drained in functional endoscopic sinus
surgery. A rigid endoscope is extremely useful as an
adjunct when addressing abscesses in other locations in the orbit, as well, allowing exploration and
direct illumination deep into areas that otherwise
are quite difficult to visualize.
For masses originating in the lateral parts of
the orbit, from about the 7 o’clock to the 12 o’clock
positions on a right orbit, lateral or superior approaches will better suit the pathology. For lesions
situated mainly in other orbital meridians, however,
an endoscopic-assisted or fully endoscopic surgical
approach is indicated and, in the hands of an experienced team, causes less tissue trauma and gives
more direct access to the pathology. For some slowgrowing pathology, a decompression of the medial
and/or inferior orbit via endoscopy may be sufficient long term. In other cases, this may be a temporizing measure, and later resection of the mass must
be undertaken.
Both intraconal and extraconal pathology may
be addressed with a team of surgeons. Our groups
have removed foreign bodies, gliomas and other
intraconal tumors (hemangiomas are particularly
well-suited to this approach), drained intraconal
abscesses, and performed optic nerve biopsies in
this manner. It is imperative to have excellent image guidance for these cases. Many of us were taught
that metal projectiles near the orbital apex, in the
setting of good vision, were to be left in place permanently. In this era of ubiquitous MRI, however, it
often makes sense to remove the foreign body after
a fibrotic response has had time to occur, and endo-
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scopic assistance frequently renders this safer.
Endoscopy is useful also for retrieval of slipped
extraocular muscles, whether from trauma or strabismus surgery. Traumatic optic neuropathy is an
area that still incites much controversy, perhaps
because there exists no reliable treatment for this.
There is no series supporting decompression of the
optic canal, but in cases in which there is clear compression of the optic nerve by a bone fragment, and
the patient is awake and able to give clear exam and
consent, we may offer a removal of the bony fragment via transnasal endoscopy, as this procedure is
safe in the hands of an experienced endoscopist.
Recent reports in the neurosurgical literature
of using the orbit as a corridor to the anterior and
middle crania fossae abound. Eyebrow craniotomies with endoscopic assistance for approach to the
anterior fossa and sellar region are relatively commonplace, and approaches to the cavernous sinus
are possible via a lateral canthal or eyelid approach,
as well. These all have dual advantages of minimal to
no brain retraction and excellent camouflage of scar.
Overall, patients requiring orbital surgery have
benefited greatly from advances in endoscopic surgery over the past 10 to 20 years. This is true espe-

cially for pathology located in areas we were unable
to reach adequately in the past, such as the orbital
apex near the optic nerve.
Visit UPMCPhysicianResources.com/Ocular to
learn more about endoscopic orbital surgery. You
can also submit clinical questions or read the most
recent questions asked of the UPMC Eye Center’s
ophthalmology experts.
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