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LEARNiNg METhOD AND MEDiUM
This education activity consists of a supplement and nine (9) study questions. The 
participant should, in order, read the learning objectives contained in this 
supplement, read the supplement, answer all questions in the post test, and 
complete the activity evaluation/Credit request form. To receive credit for this 
activity, please follow the instructions provided on the post test and activity 
evaluation/Credit request form. This educational activity should take a maximum of
1.5 hours to complete.

CONTENT SOURCE
This continuing medical education (Cme) activity collects some of our residents’ most 
challenging and complicated grand rounds cases from LaC+usC medical Center 
(LaC+usC). 

ACTiViTY DESCRiPTiON
LaC+usC  is recognized as one of the largest public teaching hospitals in 
the u.s. and the largest single health care provider in Los angeles County. LaC+usC 
treats more than 1 million ambulatory patients each year and is known as one of the 
busiest Level 1 trauma centers in the country.

TARgET AUDiENCE
This educational activity is intended for comprehensive community ophthalmologists.

LEARNiNg OBJECTiVES
Upon completion of this activity, participants will be better able to:
• recognize and diagnose debilitating eye conditions sooner
• identify the most appropriate treatments available
• Distinguish which techniques and procedures can be applied into practice

ACCREDiTATiON STATEMENT
The Keck school of medicine (Ksom) of the university of southern California is 
accredited by the accreditation Council for Continuing medical education to provide 
continuing medical education for physicians.

AMA CREDiT DESigNATiON STATEMENT
The Keck school of medicine of the university of southern California designates this 
enduring material for a maximum of 1.5 AMA PRA Category 1 Credit(s). physicians 
should claim only the credit commensurate with the extent of their participation 
in the activity. 

DiSCLOSURE POLiCY STATEMENT
as an organization accredited by the aCCme, The Keck school of medicine of the 
university of southern California requires everyone who is in a position to control the 
content of the educational activity to disclose prior to the activity all relevant financial 
relationships with any commercial interest. all disclosed relevant financial 
relationships will have been resolved prior to the commencement of the activity.

DiSCLOSURES
Jesse L. Berry, MD, had a financial agreement or affiliation during the past year with 
the following commerical interests in the form of Contracted Research: Knights 
Templar Foundation.

Alena Reznik, MD, had a financial agreement or affiliation during the past year with
the following commercial interests in the form of Honoraria from promotional, adver-
tising or non-CME services received directly from commercial interests or their Agents
(e.g. Speakers Bureau): alcon.

DiSCLOSURE ATTESTATiON
The contributing physicians listed above have attested to the following:
1) The content and/or presentation of the information will promote quality or 
    improvements in healthcare and will not promote a specific proprietary business 
    interest of a commercial interest and free of commercial bias.
2) if providing recommendations involving clinical medicine, they will be based on 
    evidence that is accepted within the profession of medicine as adequate 
    justifications for their indications and contraindications in the care of patients. 
3) if specific healthcare products or services are discussed, generic names will be 
    used to the extent possible.
4)patient confidentiality requirements outlined in the health insurance portability and 
    accountability act (hipaa) will be followed.  

Keck School of Medicine of USC independence, Content Validation and 
Disclosure Policy
http://keck.usc.edu/cme/wp-content/uploads/sites/159/2016/06/Ksom_Cme_
independenceContentValidationDisclosurepolicy_FY13-14.pdf

CME  Provider Contact information
For questions about this activity, call (323)442-2555.

TO OBTAiN AMA  PRA  CAtegoRy 1 CRedit
To obtain AMA PRA Category 1 Credit for this activity, read the material in its entirety 
and consult referenced sources as necessary. Complete the evaluation form along 
with the post test answer box within this supplement. remove the activity 
evaluation/Credit request page from the printed supplement or print the activity 
evaluation/Credit request page from the digital edition. return via mail to Lisa ho, 
Director, office of Continuing medical education, Keck school of medicine of usC, 
office of Continuing medical education, 1540 alcazar street, Chp 223, Los angeles, Ca
90033, or fax: (323)442-3454. Your certificate will be mailed to the address you 
provide on the activity evaluation/Credit request form. please allow three weeks for 
activity evaluation/Credit request forms to be processed. There are no fees for 
participating in and receiving Cme credit for this activity. 

alternatively, we offer instant certificate processing and support green Cme. please 
take this post test and evaluation online by going to: usceye.org/challengingcases.
upon passing, you will receive your certificate immediately. You must score 70% or
higher to receive credit for this activity, and you may take the test up to two times.
upon registering and successfully completing the post test, your certificate will be
made available online and you can print it or file it. 

DiSCLAiMER
The views and opinions expressed in this educational activity are those of the faculty 
and do not necessarily represent the views of Keck School of Medicine of USC, USC 
Roski Eye institute, EyeNet or the american academy of ophthalmology.
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CASE STUDY:
YOU’VE GOT A LOT OF NERVE
hiSTORY
•  29-year-old male who presented with 2

weeks of gradual “darkening” of vision 
simultaneously in both eyes

•  pmh of hiV/aiDs (CD4 94, recently
restarted haarT 3 months ago), recurrent
cryptococcal meningitis s/p Vp shunt, 
diffuse large B cell lymphoma s/p
chemotherapy, and testicular cancer 
s/p orchiectomy

•  reports lethargy, but denies nuchal 
rigidity, photophobia or headache

ExAM FiNDiNgS
• Va: 20/400, 20/150
• iop: 9, 10
• pupils: rr ou, + rapD oD
• Brightness sense: wnl
• red saturation: 50% decreased on oD
• Color plates: 1/9 ou
• eom: full ou
• sLe: unremarkable

Vivek R. Patel, MD
Associate Professor 
of Ophthalmology
vivek.patel@med.usc.edu
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Figure 1: Left eye fundus photo at current presentation
shows disc edema, retinal (Paton’s) folds, and peripapillary
hemorrhages.

Figure 2: T2-FLAIR axial view MRI on left shows marked
progression of signal abnormalities in deep parenchyma,
compared with more subtle changes noted 3 months
prior, pictured on right.

Figure 3: T2-FLAIR axial view MRI demonstrates new involvement of the
optic tracts (arrows) and surrounding tissues (left image). The right image
is T1-post-contrast orbital MRI, axial view showing subtle enhancement of
the left > right optic nerve/sheath complex suggesting some degree of
inflammation/infection/infiltration.

Figure 4: IVFA left eye shows disc leakage
and inferonasal vascular non-perfusion 
consistent with a focal BRVO.

Ramon Lee, MD
PgY-2 ophthalmology resident
ramon.lee@med.usc.edu
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DiFFERENTiAL DiAgNOSiS
• Consider papilledema vs. non-papilledematous disc edema
• if elevated iCp (indicating papilledema), consider infectious

etiologies (recurrent cryptococcal meningitis and associated
impairment of arachnoid granulations), malignancy (Cns
lymphoma, metastasis) or mechanical etiology (Vp shunt
malfunction)

• if normal iCp, consider infiltrative optic neuropathy 
(cryptococcal infiltration, lymphomatous infiltration) or
other opportunistic infection (Cns toxoplasmosis, brain 
abscess, etc.)

• also need to keep immune reconstitution inflammatory
syndrome (iris) and progressive multifocal 
leukoencephalopathy (pmL) on differential

ADDiTiONAL iNVESTigATiONS
• Vp shunt evaluation: no elevation of iCp
• CsF studies: Cryptococcal antigen 1:160
• mr spectroscopy: more consistent with infectious rather

than malignant etiology

DiAgNOSiS
• Cryptococcal optic neuropathy/neuritis
• iris producing worsening brain parenchymal involvement

with involvement of optic tracts

PAThOPhYSiOLOgY
With the determination of normal iCp, it was concluded that
the optic neuropathy was most likely related to infiltration
and inflammation of the optic nerves secondary to worsening
cryptococcal infection rather than the more commonly seen
scenario of papilledema secondary to elevated iCp from
cryptococcal meningitis. it is estimated that approximately
75% of patients with cryptococcal meningitis will develop
elevation of iCp (often severe) thought to result from the
depositing of proteins and inflammatory byproducts along
the arachnoid granulations. This impairs absorption of CsF.
in our case, the hypothesis of worsening cryptococcal infection
was supported by the observed increase in enhancing cystic
lesions on follow-up brain mri. There is also likely a component
of iris given the patient’s history of cryptococcal infection
and re-initiation of haarT 3 months prior. The worsening
parenchymal edema on mri is consistent with this heightened
inflammatory response.

TREATMENT
• high dose oral

prednisone
• Fluconazole
• Continued haarT

PROgNOSiS AND
FUTURE DiRECTiONS
• mainstay of treatment

is to continue to treat
the presumed under-
lying infection while
attempting to mitigate
the immune reconstitution inflammatory response with
steroids while continuing haarT.

• our patient experienced improvement in vision bilaterally,
reduction in disc edema and associated hemorrhages with
the above treatment.

• needs close follow-up for potential development of recurrent
elevation of iCp.

• if worsening white matter involvement despite adequate
anti-microbial control, then pmL will need to move up on
the differential, potentially requiring brain biopsy.

REFERENCES
• park BJ et al. estimation of the current global burden of 

cryptococcal meningitis among persons living with hiV/aiDs.
AIDS. 2009 Feb 20;23(4):525-30.

• Desalermos a et al. update on the epidemiology and 
management of cryptococcal meningitis. Expert Opin 
Pharmacother. 2012 apr;13(6):783-9.

• perfect Jr. Clinical practice guidelines for the management of
cryptococcal disease: 2010 update by the infectious Diseases 
society of america. Clin Infect Dis. 2010;50(3):291.

• portelinha J et al. Bilateral optic neuropathy associated with
cryptococcal meningitis in an immunocompetent patient. BMJ
Case rep. 2014 Jun 11;2014.

• merkler ae et al. Direct invasion of the optic nerves, Chiasm, and
Tracts by Cryptococcus neoformans in an immunocompetent
host. Neurohospitalist. 2015 oct;5(4):217-22.

• Desimone Ja et al. inflammatory reactions in hiV-1-infected 
persons after initiation of highly active antiretroviral therapy. 
Ann Intern Med. 2000;133(6):447.

• French ma et al. immune restoration disease after the treatment
of immunodeficient hiV-infected patients with highly active 
antiretroviral therapy. HIV Med. 2000;1(2):107.

• Khurana rn et al. ophthalmic manifestations of immune 
reconstitution inflammatory syndrome associated with 
Cryptococcus neoformans. Ocul Immunol Inflamm. 
2008 Jul-aug;16(4):185-90.

Figure 5: Left eye fundus photo 2 weeks after 
initial presentation shows improvement in disc
edema and peripapillary hemorrhages while on
anti-fungal treatment and prednisone.
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CASE STUDY:
IT SWELLS BUT ENDS WELL 
(THIS TIME)

Alena Reznik, MD
Assistant Professor 
of Clinical Ophthalmology
alena.reznik@med.usc.edu

hiSTORY
• 70-year-old woman with history of 

juvenile idiopathic arthritis (Jia), chronic 
smoldering uveitis controlled on remicade
(infliximab) infusions, topical 
prednisolone

• advanced uveitic glaucoma oD
• history of cataract extraction ou at four

years of age with aphakia, complicated
by retained lens fragment os

• os lens fragment migration to visual axis
with central macular edema

• post-op week six status post (s/p) pars
plana vitrectomy (ppV) os with removal
of lens fragment

• persistent postoperative pressure spike
os on maximally tolerated topical 
anti-hypertensive drops, and oral 
methazolamide 25 mg TiD

• s/p ahmed glaucoma Valve os without
complications

• poD1 exam unremarkable with patent tube
• poD2 patient with acute onset blurry

vision os, acute 10/10 eye pain presents to
outside hospital emergency department

• Found to have os intra-ocular pressure
(iop) of 50 decreased to 15 with topical
regimen of Xalatan (latanoprost), Cosopt
(timolol+dorzolamide), alphagan (brimoni-
dine) and oral Diamox (acetazolamide)

ExAM FiNDiNgS
• os Va Light perception (preoperative

20/100)
• os iop 10 (max drops, Diamox)

Anterior Segment Exam OS
• Lids, lashes: Within normal Limits (WnL)
• Conjunctiva/sclera: supratemporal tube

covered with subconjunctival hemorrhage
• Cornea: Decreased tear film; clear
• iris: superior surgical peripheral iridectomy;

iris transillumination defects
• anterior Chamber: 3 mm inferior 

hyphema with large central blood 
clot; tube in position, patent

• Lens: aphakia

DiAgNOSiS
suprachoroidal hemorrhage Figure 1: B-scan of the left eye L0300 showing appositional

membranes (white arrows). Submembrane region is filled
with hyperechoic matter (red arrow).

Luv Patel, MD
PgY-2 ophthalmology resident
luv.patel@med.usc.edu
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DiFFERENTiAL DiAgNOSiS
• suprachoroidal hemorrhage
• Choroidal effusions
• endophthalmitis
• retinal detachment

ADDiTiONAL iNVESTigATiON
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PAThOPhYSiOLOgY
suprachoroidal space is a potential space external to 
choroid, deep to the sclera

TREATMENT
• if an intraoperative suprachoroidal hemorrhage is suspected,

prompt closure of the surgical sites is recommended
• increased iop is managed with topical medications and

oral carbonic anhydrase inhibitors
• Transscleral drainage is often performed to decompress

the hemorrhage
• primary data on timing of decompression is limited, but

our department consensus suggests close monitoring for
clot liquefaction on B-scan (seen as less echogenic than
active clot) with drainage afterward

• patient underwent successful transscleral drainage

PROgNOSiS AND FUTURE DiRECTiONS
• Classical risk factors of suprachoroidal hemorrhage include

advanced age, glaucoma, myopia, aphakia, arteriosclerotic
cardiovascular disease, hypertension, choroidal hemangiomas
associated with sturge-Weber syndrome, and 
intraoperative tachycardia.

• Delayed suprachoroidal hemorrhage occurs most often
after glaucoma surgery, although it can occur after
cataract extraction and posterior segment surgeries.

• modern retrospective studies have determined risk factors for
delayed suprachoroidal hemorrhages after glaucoma filtration
procedures. significant risk factors in these studies include
anticoagulation, type of procedure (tube shunt higher risk than
trabeculectomy), axial myopia and prior intraocular surgery.

• prognosis is guarded. glaucoma studies with delayed
suprachoroidal hemorrhage show that patients had a 
preoperative mean Va logmar of 0.8 (~20/125), with a
post-event mean Va logmar of 1.34 (Count Fingers to Light
perception range).

REFERENCES
• Chandra a, Xing W, Kadhim mr, Williamson Th. suprachoroidal 

hemorrhage in pars plana Vitrectomy: risk Factors and outcomes
over 10 Years. Ophthalmology. 2014;121(1):311-317.

• Jeganathan Vse, ghosh s, ruddle JB, gupta V, Coote ma, Crowston
Jg. risk factors for delayed suprachoroidal haemorrhage following
glaucoma surgery. Br J Ophthalmol. 2008;92(10):1393-1396.

• Ling r, Kamalarajah s, Cole m, James C, shaw s. suprachoroidal
haemorrhage complicating cataract surgery in the uK: a case control
study of risk factors. Br J Ophthalmol.2004;88(4):474-477.

• Tuli ss, WuDunn D, Ciulla Ta, Cantor LB. Delayed suprachoroidal
hemorrhage after glaucoma filtration procedures. Ophthalmology.
2001 oct;108(10):1808-11.

Figure 2: Significant pressure changes during intraocular surgery can cause
shearing trauma to the highly vascularized choroid, resulting in hemorrhage of the
posterior ciliary vasculature. (Image from BCSC Fundamentals)

Figure 3: Left image is post-op week two B-scan (T600) showing temporal hemorrhage. Right image is color fundus at post-op month two showing residual temporal hemorrhage.
Final best corrected visual acuity at post-op month four: 20/200.
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CASE STUDY:
THAT DON’T KILL ME
hiSTORY
•69-year-old Caucasian female presented for
 yearly dilated fundus exam for diabetic 
 screening
•patient had no visual complaints
•pmh: Well controlled T2Dm, Lasik ou few 
 years prior
•ros negative

ExAM FiNDiNgS
•BCVa 20/20 oD, 20/25 os, iop WnL and 
  eomi ou with no apD
•anterior segment exam on slit lamp only 
 notable for 1+ nsC of the lens ou
•DFe revealed choroidal lesion nasal and 
 inferior to optic nerve oD, WnL os

Figure 1: Dilated 
fundus exam on 
the left revealed a
pigmented lesion 
located inferior and
nasal to the optic
nerve in the right eye
with a central area 
of retinal invasion.
Ultrasonography 
of the right eye
illustrated a dome
shaped choroidal 
lesion with 
measurements 
of 9.64 mm at the
base, with thickness
of 3.37 mm.

DiFFERENTiAL DiAgNOSiS
• Choroidal melanoma: most common 

primary intraocular tumor in adults

risk factors include:
• ages 50-70 years
• Caucasian
• sun exposure especially in fair skinned

individuals
• Visual symptoms are variable with 30%

of patients asymptomatic at diagnosis
• Choroidal nevus (present in ~5% of 

Caucasians, by strict size definitions 
—<1x5mm)

high risk features for growth of nevus include:
• Thickness greater than 2 mm
• subretinal fluid
• Visual symptoms
• orange pigment
• margin near the optic disc
• ultrasonographic hollowness
• absence of halo or drusen
• peripheral exudative hemorrhagic 

chorioretinopathy (however, no fluid, no
drusen, no anticoagulation or other risk
factors)

• Congenital hypertrophy of the rpe 
(however, would not be a new finding;
color of lesion is atypical)

• Circumscribed choroidal hemangioma
(however, this lesion is the wrong color)

• Choroidal metastasis (however, generally
amelanotic unless from melanoma)

Jesse L. Berry, MD
Assistant Professor 
of Clinical Ophthalmology
Associate Program Director
jesse.berry@med.usc.edu

Debarshi Mustafi, MD, PhD
PgY-2 ophthalmology resident 
debarshi.mustafi@med.usc.edu
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ADDiTiONAL iNVESTigATiONS
CT chest, abdomen, pelvis done for evaluation of metastatic
disease and staging was negative

DiAgNOSiS
Choroidal melanoma

PAThOPhYSiOLOgY
• melanomas arise from the abnormal proliferation of

melanocytes, which are melanin-producing cells derived
embryologically from neural crest cells.

• it is the most common primary intraocular tumor, although
accounting for only 5% of all cases of melanoma with an
incidence of 5.1 per million per year in the united states.

• genetic alterations such as monosomy of chromosome 3 or
mutation/inactivation of BrCa associated protein 1 (Bap1)
have been found to have a higher risk of metastasis.

TREATMENT
Depending on the tumor’s size
treatment options include:
• plaque radiotherapy
• proton beam therapy
• stereotactic radio surgery
• enucleation

• given that the tumor dimensions were classified as 
medium-sized, iodine-125 radioactive episcleral plaque
brachytherapy was pursued with the usC eye physics
plaques, developed at usC. a CT orbits was done for 3D
treatment planning.

• The plaque was placed in the right eye with an rx of 85 gy
to the apex of the tumor and then removed one week later
after the completion of brachytherapy.

• The usC ocular oncology service has described a novel
method for plaque placement using a toric marker.

• a surgical video of placement of the usC eye physics
plaques can be found online here (link: http://www.eye-
physics.com/ps/ps6/userguide/eyeplaquemovie.html) or
on the usC ocular oncology Facebook page (link:
https://www.facebook.com/usceyeonc/).

• a fine needle aspiration biopsy for gene expression 
profiling was offered to the patient, which she declined.

Figure 2: Panel A shows the digitized retina
tumor margins. Panel B shows an iodine-125
plaque with collimating slots. Panel C shows
the use of Plaque Simulator software as it 
integrates the fundus photography and ocular
ultrasonography with CT images to create a
three-dimensional model of the eye, tumor,
plaque and seeds for planning purposes. 
Panel D shows an example of plaque placement
measurement from the limbus along meridians
(clock hours) on the eye (Taken from Berry JL et
al.  JAMA Ophthalmol 2013).
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PROgNOSiS AND FUTURE DiRECTiONS
• as described in Coms report no. 28, the risk of metastatic

disease is similar whether patients undergo enucleation or
brachytherapy for medium-size melanoma. This risk is 17-21%
at 12 years.

• The most common site of metastasis is to the liver.
• as reported by Berry JL et al.  JAMA Ophthalmol 2013, the

usC eye physics plaques have compared favorably to the
Coms plaques given its customization to the patient’s tumor 
characteristics.

Key findings illustrated in Table 1 are:
• reduced tumor recurrence and enucleation rates at 5 years

compared to the Coms plaques.
• reduced adverse radiation effects including radiation optic

neuropathy, retinopathy and cataracts from usC eye physics
plaques, in a smaller cohort of patients.

• patient BCVa 20/20 ou with no adverse symptoms of optic
neuropathy, radiation retinopathy, or accelerated cataracts
noted, however she will be followed closely for adverse effects.

• patient undergoes liver ultrasound and liver function tests
every six months, which have been negative to date.

• While declined by this patient, many patients choose to have
a biopsy for a pCr-based gene expression profiling of 15
genes, which classifies tumors as Class 1a, 1B and 2. The risk
of developing metastatic disease at five years, as reported by
Castle Biosciences, is 2%, 21% and 72% respectively. Class 2
tumors have a much higher risk of metastatic disease and 
imaging surveillance can be appropriately targeted with this
information.

• patient follows up with the usC ocular oncology service
every three-to-four months to monitor for tumor regression,
surveillance for recurrence, and adverse effects of radiation.

Figure 3: At six month
post-operative follow-up,
fundus imaging shows
early choroidal atrophy
and ultrasonography 
demonstrates regression
of tumor parameters with
measurements of 8.07
mm at the base, with
thickness of 2.86 mm.
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1.  Vision loss in the setting of cryptococcal 
meningitis can occur due to:

a) Raised intracranial pressure
b) Direct infection / infiltration of the optic nerves
c) Involvement of central visual pathway
d) All of the above

2.  IRIS refers to:

a) Infection of the pupillary dilator muscle
b) Activation of the immune system following 

re-institution of HAART therapy
c) Intracranial pressure syndrome
d) HIV infection-related retinopathy

3.  Progressive Multifocal Leukoencephalopathy (PML) 
most often occurs in the setting of:

a) Multiple Sclerosis
b) HIV-related immunosuppression
c) Drug reaction 
d) CNS Herpes virus infection  

4.  What are the risks for suprachoroidal 
hemorrhage?
a) Aphakia
b) Glaucoma
c) Advanced age
d) All of the above

5.  What is the time frame for drainage of suprachoroidal 
hemorrhage?
a) Immediately
b) Two months later
c) Two weeks later
d) No consensus

6.  What is the priority of managing patients with 
suprachoroidal hemorrhage?

a) Maintaining adequate IOP
b) Improving vision
c) Referring to retina physician immediately
d) Drainage of hemorrhage

7.  The best diagnostic imaging for choroidal melanoma is:

a) Fluorescein angiography
b) B-scan ultrasonography
c) CT  orbit
d) Orbital MRI with gadolinium

8.  True or False: BAP1 mutations carry a higher
prognostic risk of metastatic disease.

9.  True or False: A  patient presents with a choroidal   
melanoma which is 9.8mm in height and 14mm at the 
base. The eye with the melanoma MUST be enucleated to 

   decrease the risk of metastatic disease? 

CME Post Test Questions
See detailed instructions under the heading To Obtain AMA PRA Category Credit on the following page.
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