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History of Present Illness (HPI)
A 79-year-old woman was referred for the evaluation of a corneal ulcer in the right eye (OD). She began
experiencing foreign body sensation in the right eye about 2 months prior to presentation a er getting poked in
the eye while gardening. Since that time, she had experienced pain, tearing, photophobia, and decreased vision
in the eye. The patient was treated with prednisolone acetate 1% drops every 2 hours in the right eye locally,
but this was discontinued as corneal thinning was noted. She was a poor historian but apparently carried a
diagnosis of "rheumatoid arthritis" for which she chronically took 5 mg of oral (PO) prednisone daily. This was
increased to 60mg PO daily by her local ophthalmologist about 2 weeks prior to her referral. She had never seen
a rheumatologist.

Past Ocular History
Pseudophakia, both eyes (OU). History of cataract extraction in both eyes 3 years ago.

Family Ocular History
No family history of rheumatologic or significant ocular disease.

Past Medical History
Hypertension, possible "rheumatoid arthritis," dementia

Ocular medications

Moxifloxacin (Vigamox) twice daily, OD

Systemic medications
Oral Prednisone 60 mg daily for the past 12 days, furosemide, metoprolol

Social History
The patient is retired. She has occasional alcohol use. There is no history of tobacco or illicit drug use.

Review of Systems
Complete review of systems is negative except as in HPI.

Exam
Visual acuity without correction:
OD: 20/200
OS: 20/40+2
Pupils: Equal and round with brisk light response and no relative aﬀerent pupillary defect OU.
Confrontation visual fields: Full to counting fingers OU
Extraocular movements: Full OU
Intraocular pressure (Tonopen):
OD: 17 mmHg
OS: 17 mmHg

Slit Lamp Exam (Figure 1)

OD:
Eyelid: Meibomian gland dysfunction
Conjunctiva: 1+ injection superiorly
Cornea: Crescent-shaped ulceration of peripheral cornea between 11:00 and 3:00 with associated
epithelial defect and 80% stromal thinning.
Anterior chamber: 3+ cell, trace flare
Iris: Normal architecture
Lens: Posterior chamber intraocular lens

OS:
Eyelid: Meibomian gland dysfunction
Conjunctiva: No injection
Cornea: Clear and compact
Anterior chamber: Deep and quiet
Iris: Normal architecture
Lens: Posterior chamber intraocular lens
Fundus exam: Normal OU
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Figure 1: Slit lamp photographs (A, B) showing a superior, peripheral, crescent-shaped corneal ulcer with 80%
corneal thinning OD. There is adjacent conjunctival injection. The fluorescein stain (C) more clearly reveals the
area of epithelial defect.

Clinical Course

The patient presented to the University of Iowa Hospitals and Clinics (UIHC) with a peripheral corneal ulceration
in the right eye in the setting of arthritis and an unclear history of rheumatologic disease. The presentation was
most consistent with peripheral ulcerative keratitis (PUK) with corneal melt resulting in prominent corneal
thinning. The anterior chamber cell and flare was believed to be reactive inflammation secondary to the corneal
process.
We contacted her primary care physician who stated she had "polyarteritis" diagnosed 5 years ago that was
"rheumatoid factor negative." In addition to the chronic daily oral prednisone, she was supposed to be taking
methotrexate 20 mg every 4 weeks, but regularly missed her appointments for the injections. Her last injection
was 8 weeks ago. She had never seen a rheumatologist.

Blood work for associated systemic conditions was drawn including complete blood count (CBC), blood urea
nitrogen (BUN), creatinine, erythrocyte sedimentation rate (ESR), rheumatoid factor (RF), antinuclear antibodies
(ANA), antineutrophil cytoplasmic antibodies (ANCA), anti-Ro and anti-La antibodies, and angiotensinconverting enzyme (ACE). A formal consultation was made with rheumatology. We continued moxifloxacin
(Vigamox) BID OD for infection prophylaxis and initiated therapy with cyclosporine 0.05% (Restasis) BID OD and
doxycycline 100 mg PO daily for their anti-inflammatory eﬀects. Prednisone was continued at 60 mg PO daily. A
bandage contact lens was placed on the eye for comfort.
The laboratory workup was significant for elevated c-ANCA which led to a diagnosis of Wegener's
granulomatosis by the patient's local rheumatologist. She was started back on weekly doses of methotrexate
and her prednisone was tapered with resolution of her keratitis.

Discussion
Epidemiology and clinical presentation
Peripheral ulcerative keratitis (PUK) is an inflammatory corneal condition estimated to aﬀect 3 persons per
million per year (1). It predominantly aﬀects older individuals and does not have a significant gender
predilection (2,3,4). The condition may be triggered by surgical or non-surgical trauma, or may arise
spontaneously (3). Patients o en present with ocular redness, pain, tearing, photophobia, and decreased
vision. The typical exam finding is a crescent-shaped corneal ulceration (stromal thinning with overlying
epithelial defect) located in the peripheral cornea within 2 mm of the limbus (5). The predilection for the
periphery is believed secondary to the close proximity to the conjunctival vessels which supply the
inflammatory mediators that cause the disease. There may be surrounding infiltrate and localized conjunctival
injection adjacent to the ulcer. Cases can be bilateral, but are more commonly unilateral (2,3). Scleritis occurs
simultaneously with PUK in 36-66% of cases. Necrotizing scleritis is most common and one should be vigilant
for this in any patient with both scleritis and PUK (2,3). Anterior uveitis also frequently accompanies PUK and is
present in 9-67% of patients (2,3).

Pathogenesis
PUK is an immunologic condition mediated by both abnormal T-cell and antibody-mediated pathways (6). It is
hypothesized that an abnormal T-cell pathway may produce antibodies that result in immune-complex
deposition in the cornea and later activate the complement system and recruit harmful inflammatory cells to
the area. Neutrophils and macrophages then secrete local collagenases and other proteases which cause
destruction of the corneal stroma.

Systemic associations
At least half of PUK cases are associated with systemic immune-mediated or rheumatic diseases (1,2). In a
quarter of cases, PUK may be the initial manifestation of disease (2). The most common systemic association is
rheumatoid arthritis, which is present in 34-66% of patients (2,3,4). In these patients, PUK occurs late in the
disease course, with a mean onset 19.6 years a er diagnosis (1). PUK develops earlier with Wegener's
granulomatosis, o en presenting within 6 months of the diagnosis, or precluding the diagnosis as it did in our
patient (1). Other associated systemic conditions include Churg-Strauss syndrome, microscopic polyangiitis,
polyarteritis nodosa, relapsing polychondritis, and systemic lupus erythematosus. Understanding common
manifestations of these diseases can be helpful. For example, a history of epistaxis or sinusitis may be evidence
of Wegeners granulomatosis, while a history of asthma or atopy may be present in cases of Churg-Strauss.

PUK can also be associated with local or systemic infectious processes including those caused by bacteria
(Staphylococcus and Streptococcus), spirochetes (Treponema pallidum), mycobacteria (tuberculosis), viruses
(hepatitis C, herpes simplex virus, varicella zoster virus), Acanthamoeba, and fungi (Table 1)(6).

Table 1: Local and systemic diseases associated with PUK (2,6)

Autoimmune diseases
Vasculitides

Infections
Bacterial

Other
Ocular

Staphylococcus

Traumatic, postsurgical

Rheumatoid arthritis

Streptococcus

Metaherpetic

Wegener's granulomatosis

Gonococcus

Exposure keratitis

Relapsing polychondritis

Treponema pallidum

Keratoconjunctivitis sicca

Systemic lupus erythematosus
Polyarteritis nodosa

Viral

Carcinoma
Dermatologic

Microscopic polyangiitis

Herpes simplex virus

Sjögren syndrome

Varicella zoster virus

Rosacea

Giant cell arteritis

Hepatitis C

Psoriasis

Churg-Strauss syndrome

Dengue fever

Cicatricial pemphigoid

Other autoimmune

Protozoal

Gra -versus-host disease

Acanthamoeba

Progressive systemic sclerosis

Leishmaniasis
Fungal

Stevens-Johnson syndrome
Other systemic
Leukemia
Porphyria

Because of the high association with potentially lethal systemic diseases, all patients with PUK of unknown
cause should undergo systemic workup including thorough review of systems in addition to laboratory and
radiologic studies (Table 2) (5).

Table 2: Laboratory and radiologic evaluation for patients with PUK (5)

Standard evaluation

Corneal cultures for bacteria, viruses,
and fungi
Complete blood count (CBC)
Complete metabolic panel (CMP)
Urinalysis with microscopic analysis
(UA with micro)

Additional tests as guided by history and
physical examination

Antineutrophil cytoplasmic antibody
(ANCA)
Tuberculin skin test
Antinuclear antibody (ANA)
Sacroiliac joint radiographs
Rheumatoid factor (RF)

Sinus imaging

Anticyclic citrullinated peptide (anti- Viral hepatitis panel
CCP) antibody
Chest radiograph (CXR)
Rapid plasma reagin (RPR)
Fluorescent treponemal antibody
absorption (FTA/ABS)
Lyme antibody

PUK in association with Wegener's granulomatosis
Wegener's is a small vessel vasculitis that aﬀects mostly the lungs and kidneys. Pathology demonstrates giant
cells with necrotizing granulomas. Classic signs and symptoms include pulmonary infiltrates (71%), sinusitis
(67%), epistaxis, rhinorrhea, and hemoptysis. Vague symptoms are common such as joint pain, fatigue, and
weight loss (18). The American College of Rheumatology (ACR) diagnostic criteria have shown to be 88%
sensitive and 92% specific in the diagnosis of Wegener's granulomatosis (Table 3) (19).

Table 3: ACR clinical criteria for the diagnosis of Wegener's granulomatosis (requires 2 of 4)
Nasal or oral inflammation
Abnormal chest radiograph – fluﬀy granulomatous infiltrates
Urinary sediment – microhematuria or red blood cell casts
Granulomatous inflammation on biopsy
Ocular involvement with Wegener's is quite common and is a presenting symptom in up to 16% of cases (Figure
2, Table 4) (18,19). Children more frequently present with ocular involvement than adults (20). Ocular
involvement has been cited to be as high as 58% at some point in the clinical course (21).
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Figure 2: A diﬀerent patient who was diagnosed with Wegener's granulomatosis a er presenting with PUK.
Review of systems revealed a 3-month history of joint pains, generalized fatigue, bloody bowel movements, and
sinus discharge. Lab workup revealed mild normocyctic normochromic anemia with elevated ESR, CRP, and cANCA. The urinalysis showed proteinuria and microhematuria. (A, B) Superior epithelial defect with 80%
stromal thinning and adjacent sterile corneal infiltrates. (C) Clinical appearance 1 week a er initiating
treatment. The eye appears less inflamed with resolution of corneal infiltrates.
Table 4: Ocular manifestations of Wegener's granulomatosis (23)
Orbital inflammation with proptosis
Nasolacrimal duct obstruction
Scleritis
Uveitis
Peripheral ulcerative keratitis
Retinal vasculitis
Cotton wool spots
Acute ischemic optic neuropathy
Retinal detachment
Choroidal detachment
Anti-neutrophil cytoplasmic antibody (ANCA) autoantibodies are very helpful in making the diagnosis of
Wegener's. The c-ANCA test is quite specific for the disease process (93% sensitivity, 97% specificity) (22). The pANCA autoantibody can also be seen with this disease process, but it is also seen in other vasculitides such as
microscopic polyangiitis. Some authors suggest that these autoantibodies can be used for monitoring disease
activity as these tests will change with degree of activity of the disease process. Other common laboratory
findings in Wegener's include an elevated ESR, positive rheumatoid factor, and mild normocytic anemia.
Antinuclear antibodies (ANA) are normally negative (18).

Complications
PUK can lead to serious ocular complications (2,3,4,7). The corneal ulcer can progress rapidly, sometimes
leading to corneal melt syndrome (keratolysis) and ocular perforation within days. This dire complication
occurs in 14-35% of cases (4,7). Around half of patients may require urgent corneal surgery (2,7). Many of the
eyes can be saved, but one report found that nearly 10% of eyes are lost despite treatment (7). Permanent
reduction in vision results from corneal scarring (2,3,4,7). Between 3-35% have a visual acuity worse than
20/200 at most recent follow-up (4,7).

In addition to the ocular complications, PUK may be a sign of more widespread vasculitis which can cause
significant problems with other organ systems and overall mortality of up to nearly 30% (8,9).

Treatment
It is important to recognize and treat patients with PUK due to the high potential for ocular complications and
the high mortality rate in the presence of associated systemic disease (8). Recently, there has been a changing
trend in the treatment of autoimmune and vasculitic diseases in which second-line systemic
immunosuppressive medications and monoclonal antibody treatments are implemented earlier in the
treatment of disease (4,10).
The treatment of PUK depends on the severity of ocular and associated systemic disease. The primary
treatment for acute disease control is systemic corticosteroids, o en started at 0.5-1 mg/kg/d with a maximum
dose of 60-80 mg daily (5,7,11). Patients with imminent vision loss may be started initially on pulsed
methylprednisolone 1 g/d for 3 days and then transitioned to oral steroids. The steroids are tapered in
accordance with the activity of the disease. Usually, prednisone is given at a high dose for 2-4 weeks then
tapered over the course of several months (18).
An additional immunomodulatory agent is o en started concurrently with the corticosteroids in the treatment
of PUK. The choice of immunosuppressive medication depends on the underlying systemic disease process and
its severity. The first-line for rheumatoid arthritis-associated PUK is o en methotrexate (5-25 mg once weekly)
(9). If this proves ineﬀective, other immunomodulatory agents such as cyclophosphamide, azathioprine,
cyclosporine, or anti-tumor necrosis factor (TNF) agents may be utilized. Wegener's granulomatosis may require
more powerful immunosuppressive medications for control. Cyclophosphamide (initial dosage of 2 mg/kg) is
o en first-line for Wegener's granulomatosis-associated PUK (9). Azathioprine is a less-eﬀective alternative for
those who do not tolerate cyclophosphamide. In addition to controlling ocular and systemic disease, cytotoxic
agents have also been shown to prolong corneal gra survival (12) and reduce overall mortality (8).
Unfortunately, relapse is quite common in these disease processes.
Patients on immunosuppressive medications require frequent exams and blood work to monitor for
medication-induced complications. Patients on both corticosteroids and cytotoxic agents should be on
prophylaxis against Pneumocystis jiroveci pneumonia (PCP). A common regiment for this is a trimethoprimsulfamethoxazole single-strength tablet daily (5). Calcium and vitamin D supplementation and bone density
monitoring should be considered for patients on chronic corticosteroids. Rheumatology consultation is usually
advised.
Local therapy should include aggressive lubrication and eyelid hygiene, possibly incorporating the use of
punctal plugs (9). Lubrication is useful as many cases have a component of keratoconjunctivitis sicca and it also
may dilute inflammatory mediators in the tear film. Oral doxycycline can assist in ocular surface lubrication
through its eﬀects on the Meibomian gland secretions and also has anti-inflammatory eﬀects. Topical
cyclosporine 0.05% (Restasis) has been reported to be successful for non-healing ulcers, likely due to its antiinflammatory action (13). Topical corticosteroids suppress corneal inflammation, but they are usually best
avoided in cases of PUK as they can contribute to corneal melt by suppressing collagen production. Topical
antibiotics should be utilized for infectious prophylaxis as long as an epithelial defect exists. The long-term use
of moxifloxacin (Vigamox) drops may seem safe due to the lack of preservative, but prolonged exposure to the
fluoroquinolone class of antibiotics may actually enhance melting by increasing matrix metalloproteinases in
the cornea. Bacteriostatic antibiotics such as trimethoprim/polymyxin B (Polytrim) may be preferred for longterm use.

Infectious/inflammatory processes
Staphylococcal marginal keratitis
Phlyctenular keratoconjunctivitis
Vernal keratoconjunctivitis
Local factors
Exposure keratopathy
Neurotrophic keratoconjunctivitis
Meibomian gland dysfunction
Trichiasis
Trauma
Surgical complications
Poorly fitting contact lenses

References

1. McKibbin M, Isaacs JD, Morrell AJ. Incidence of corneal melting in association with systemic disease in the
Yorkshire region, 1995-7. Br J Ophthalmol. 1999;83:941-943.
2. Tauber J, Sainz de la Maza M, Hoang-Xuan T, Foster CS. An analysis of therapeutic decision making regarding
immunosuppressive chemotherapy for peripheral ulcerative keratitis. Cornea. 1990;9(1):66-73.
3. Sainz de la Maza M, Foster CS, Jabbur NS, Baltatzis S. Ocular characteristics and disease associations in
scleritis-associated peripheral keratopathy. Arch Ophthalmol 2002;120(1):15-19.
4. Cartwright NE, Tole DM, Georgoudis P, Cook SD. Peripheral ulcerative keratitis and corneal melt: A 10-year
single center review with historical comparison. Cornea. 2014;33:27-31.
5. Galor A, Thorne JE. Scleritis and peripheral ulcerative keratitis. Rheum Dis Clin N Am. 2007;33:835-854.
6. Dana M, Qian Y, Hamrah P. Twenty-ﬁve-year panorama of corneal immunology: emerging concepts in the
immunopathogenesis of microbial keratitis, peripheral ulcerative keratitis, and corneal transplant rejection.
Cornea. 2000;19(5):625-643.
7. Malik R, Culinane AB, Tole DM, Cook SD. Rheumatoid keratolysis: a series of 40 eyes. Eur J Ophthalmol.
2006;16:791-797.
8. Foster CS, Forstot SL, Wilson LA. Mortality rate in rheumatoid arthritis patients developing necrotizing scleritis
or peripheral ulcerative keratitis. Eﬀects of systemic immunosuppression. Ophthalmology. 1984;91:1253-1263.
9. Messmer EM, Foster CS. Vasculitic peripheral ulcerative keratitis. Surv Ophthalmol. 1999;43:379-396.
10. Resman-Targoﬀ BH, Cicero MP. Aggressive treatment of early rheumatoid arthritis: recognizing the window of
opportunity and treating to target goals. Am J Manag Care. 2010;16:S249-S258.
11. Meyer PAR, Watson PG, Franks W, Dubord P. Pulsed immunosuppressive therapy in the treatment of
immunologically induced corneal and scleral disease. Eye. 1987;1:487–495.
12. Bernauer W, Ficker LA, Watson PG, Dart JK. The management of corneal perforations associated with
rheumatoid arthritis. Ophthalmology. 1995;102:1325-1337.
13. Liegner JT, Yee RW, Wild JH. Topical cyclosporine therapy for ulcerative keratitis associated with rheumatoid
arthritis. Am J Ophthalmol. 1990;109:610–612.
14. Fogle JA, Kenyon KR, Foster CS. Tissue adhesive arrests stromal melting in the human cornea. Am J
Ophthalmol. 1980;89:795–802.
15. Maeno A, Naor J, Lee HM, Hunter WS, Rootman DS. Three decades of corneal transplantation: indications and
patient characteristics. Cornea. 2000;19:7-11.
16. Nobe JR, Moura BT, Robin JB, Smith RE. Results of penetrating keratoplasty for the treatment of corneal
perforation. Arch Ophthalmol. 1990;108:939–941.
17. Messmer EM, Foster CS. Destructive corneal and scleral disease associated with rheumatoid arthritis. Cornea.
1995;14:408–417.
18. Krachmer JH, Mannis MJ, Holland EJ, Cornea Fundamentals, Diagnosis and Management. Volume 1 [3rd
edition]. Mosby Elsevier. pp. 714-716, 1126, 1137-1139.
19. Leavitt RY, Fauci AS, Bloch DA, Fauci AS, Bloch DA, Michel BA, Hunder GG, Arend WP, Calabrese LH, Fries JF, Lie
JT, Lightfoot RW Jr. The America College of Rheumatology 1990 Criteria for the Classification of Wegener's

Granulomatosis. Arthritis Rheum. 1990;33:1101–1107.
20. Levi M, Kodsi SR, Rubin SE, Lyons C, Golden R, Olitsky SE, Christiansen S, Alcorn DM. Ocular involvment as the
initial manifestation of Wegeners granulomatosis in Children. J AAPOS. 2008; 12;94-96.
21. Fauci AS, Haynes BF, Katz P, Wolﬀ SM. Wegeners granulomatosis: prospective clinical and theraputic experience
with 85 patients for 21 years. Ann Intern Med. 1983 Jan;98;76-85.
22. Cohen Tervaert JW, van der Woude FJ, Fauci AS, Ambrus JL, Velosa J, Keane WF, Meijer S, van der Giessen M, van
der Hem GK, The TH. Association between active Wegeners Granulomatosis and Anticytoplasmic antibodies.
Arch Intern Med. 1989 Nov; 149:2461-2465.
23. Bullen CL, Liesegang TJ, McDonald TJ, DeRemee RA. Ocular complications of Wegener's granulomatosis.
Ophthalmology. 1983 Mar; 90:279-290.

Suggested Citation Format
Vislisel JM, Lenci L, Goins KM. Peripheral Ulcerative Keratitis (PUK). EyeRounds.org. August 25, 2014; Available from:
http://EyeRounds.org/cases/194-PUK.htm
last updated: 08/25/2014

Share this page:

University of Iowa Carver College of Medicine
Department of Ophthalmology & Visual Sciences
200 Hawkins Dr.
Iowa City, IA 52242
Web Privacy Policy (http://www.uiowa.edu/homepage/online-privacy-information) | Nondiscrimination Statement
(http://opsmanual.uiowa.edu/community-policies/nondiscrimination-statement)

(http://www.uiowa.edu)
Directory (https://www.dna.its.uiowa.edu/Whitepages/) | A-Z Search (http://www.uiowa.edu/a-z)
About Iowa (http://www.uiowa.edu/homepage/about-university) | Contact Us
(http://www.uiowa.edu/homepage/about-university) | Calendars
(http://www.uiowa.edu/homepage/calendars) | Privacy Information
(http://www.uiowa.edu/homepage/online-privacy-information)

copyright ©2016 The University of Iowa.

|

In cases of frank or impending corneal perforation, surgical intervention is warranted as a temporizing measure
to save the eye. Surgery alone, however, does not resolve the underlying inflammatory process and does
nothing to prevent recurrences of ocular involvement (9). There are multiple surgical options to maintain
structural integrity of the globe. Cyanoacrylate adhesive helps arrest corneal melting by limiting the access of
inflammatory cells to the corneal stroma (14). Penetrating keratoplasty or lamellar gra s can be utilized for
structural support or visual rehabilitation (Figure 3, Video 1). Penetrating keratoplasty in patients with PUK has
been shown to have a high failure rate, most commonly due to gra melt from PUK recurrence (15,16). Reports
have shown 20-40% gra survival at 6 months and many patients therefore require multiple gra s (12,17).
Systemic cytotoxic agents reduce the rate of gra failure by treating the underlying inflammatory condition and
possibly reducing the rate of endothelial gra rejection (12). Bandage contact lenses may be utilized in less
severe cases or in combination with the above procedures. Some have advocated for surgical conjunctival
resection adjacent to the ulcer to decrease the access of inflammatory cells and factors to the cornea, but this
remains controversial as it has not been definitively demonstrated to alter the course of the disease (2,9).
Tarsorrhaphy may be helpful if exposure is playing a role.
A

B

C

(../cases-i/case194/Fig3A-LRG.jpg)

(../cases-i/case194/Fig3b-LRG.jpg)

(../cases-i/case194/Fig3c-LRG.jpg)

Figure 3: This patient with PUK in the setting of lupus and ocular rosacea presented with a leaking
descemetocele (A, B) and underwent a lamellar keratoplasty to restore structural integrity to the eye (C). A video
of the surgical procedure can be viewed in video 1 (https://www.youtube.com/watch?v=9mL5hOYmcBY).

Tectonic Anterior Lamellar Keratoplasty for Corneal Perforation in PUK

Video 1 (https://www.youtube.com/watch?v=9mL5hOYmcBY): Tectonic anterior lamellar keratoplasty for
peripheral corneal perforation in the patient pictured in Figure 2. If video fails to load, use this link.
(https://www.youtube.com/watch?v=9mL5hOYmcBY)

Diagnosis

Peripheral ulcerative keratitis (PUK) associated with Wegener's granulomatosis

EPIDEMIOLOGY
Aﬀects 3 persons per million per year
Primarily older adults
No gender predilection
Half of cases are associated with systemic
collagen vascular disease

SYMPTOMS
Ocular redness
Pain
Tearing
Photophobia
Decreased vision

SIGNS
Crescent-shaped peripheral corneal ulceration
with overlying epithelial defect
May have adjacent infiltrate and localized
conjunctival injection
Scleritis and anterior uveitis are common
associated findings

TREATMENT
Local

Aggressive lubrication and eyelid
hygiene
Topical antibiotics
Topical cyclosporine 0.05%
Bandage contact lens
Systemic
Oral doxycycline
Systemic corticosteroids for acute
control
Additional systemic immunomodulatory
agents are o en required for associated
autoimmune disease
Surgical
Cyanoacrylate adhesive
Penetrating keratoplasty
Lamellar keratoplasty
Conjunctival resection
Tarsorrhaphy

Diﬀerential Diagnosis for Peripheral Ulcerative
Keratitis (PUK)
Degenerations
Terrien's marginal degeneration
Pellucid marginal degeneration
Furrow degeneration

