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INTRODUCTION

Rheumatoid arthritis is a symmetric inflammatory
polyarthritis that has preponderance for peripheral joints.
It affects between 1 and 3% of the general popula-
tion (1-3). Extra-articular features are present in 25%
of patients (2). Ocular manifestations include kerato-
conjunctivitis sicca, episcleritis, and scleritis.
Rheumatoid keratolysis (RK) is rare but a serious cause
of ocular morbidity (4). RK refers to a destructive in-
flammation of the corneal stroma. Although an im-
mune-mediated inflammation plays a major part, ker-
atoconjunctivitis sicca with an unstable corneal ep-

ithelium and infection due to deficient surface immunity
may also contribute. Several factors cause produc-
tion of degrading collegenases and matrix metallo-
proteases by the corneal epithelium. Deposition of
immune complexes in the limbal vessels results in ac-
tivation of complement and chemotaxis of inflamma-
tory cells (3).

There have been only a handful of series documenting
the presenting features and outcome of RK (5-7). The
aim of this study was to analyze the presenting fea-
tures, the subsequent treatment, and the outcome of
rheumatoid patients with keratolysis within our de-
partment.
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PURPOSE. Rheumatoid keratolysis (RK) is a rare but a serious cause of ocular morbidity in
rheumatoid patients. The aim of this study was to analyze the presenting features, the sub-
sequent treatment, and the outcome of patients with RK in the authors’ department. 
METHODS. A retrospective study was undertaken of all patients with a diagnosis of RK at Bris-
tol Eye Hospital between January 1987 and June 2002. 
RESULTS. Forty eyes of 38 patients were identified in total. The mean age at presentation
was 70 years. The mean duration of rheumatoid arthritis at presentation was 15 years. Most
(22, 55%) ulcers were peripheral. Three patients (8%) developed RK within a month of cataract
surgery. Out of the 19 patients who did not have a further RK, 11 were immunosuppressed.
A total of 37 grafts were performed on 26 eyes. Twenty-two grafts (59%) failed. Immuno-
suppression increased the chance of anatomical success following penetrating keratoplasty.
Infection was identified as a cause of graft failure for immunosuppressed patients in the
postoperative period. Nine patients had reversible side effects from immunosuppressant
treatment. Four eyes (10%) had to be surgically removed and a further 10 (25%) had severe
visual loss (visual acuity less than 6/60). Eleven of the 38 patients subsequently died (29%
mortality). 
CONCLUSIONS. Although the visual prognosis is often poor, surgical preservation of the eye
can be achieved by penetrating keratoplasty and systemic immunosuppression. With care-
ful observation and regular monitoring, immunosuppressive medication appears to be safe-
ly tolerated in this group of patients. (Eur J Ophthalmol 2006; 16: 791-7)
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METHODS

All patients with a diagnosis of RK at Bristol Eye
Hospital between January 1987 and June 2002 were
included. This was done by searching for patients with
corneal ulceration or rheumatoid arthritis from ward
admission books and from local Hospital Episode Sta-
tistics (HES). Only patients with a definite history of
rheumatoid arthritis were included. The following fac-
tors were analyzed: patient age and sex, affected eye
(right, left, or both), past ocular history, duration of
rheumatoid arthritis, characteristics of the ulcer, sys-
temic and topical treatment at presentation, subse-
quent treatment, and final outcome. 

Past ocular history

A history of dry eye or signs of keratoconjunctivitis
sicca were noted (low tear film meniscus, reduced
tear break-up time, central punctate keratopathy, or
positive Schirmer’s test ≤ 10 mm). A past history of
scleritis and any evidence of previous RK (signs of
old thinning or documented previous melt) were record-
ed. The date of any recent ocular surgery was noted
as well as any significant lid abnormality (blepharitis,
trichiasis, ectropion, entropion).

Ulcer characteristics

Ulcer characteristics were described in terms of size,
location (limbal, peripheral, paracentral, and central),
by approximate percentage of stromal thinning, and
by the presence of perforation. This information was
gathered from drawings in the notes and from any
photographs that were available.

Treatment

Topical treatment (steroids, antibiotics, or lubricants)
and systemic treatment (steroids, immunosuppressants)
prior to presentation were recorded as well as the sub-
sequent treatment. For the purpose of this study, and
for ease of comparison, any patient who was on
20 mg or more of prednisolone or on an alternative
immunosuppressant agent after presentation was clas-
sified as “immunosuppressed”. Any other patient was
classified as “non-immunosuppressed”. This arbitrary

division was chosen because patients in general were
either on low doses (5–10 mg prednisolone) or high
dose (more than 40 mg prednisolone, or alternative
immunosuppressant) after their RK was diagnosed.
All side effects of treatment were documented. A note
was made of surgical procedures performed to seal
a perforation or impending perforation. Penetrating
keratoplasties (PKP) were done for either tectonic or
visual reasons.

Outcome

Outcomes at the final available follow-up were mea-
sured in terms of a fresh RK after the initial episode,
final visual acuity, surgical loss of an eye, and mor-
tality. Final visual acuity was measured in terms of
best-corrected (i.e., glasses, contact-lens, or pinhole).
A fresh RK was defined as a recurrence of keratoly-
sis after the initial episode resolved. Infective kerati-
tis was defined by signs that made infection likely
(pain, dense infiltrate, anterior chamber activity in-
cluding a hypopyon) or growth of organisms on corneal
scrape. A surgical procedure to seal a perforation was
defined as anatomically successful if no other surgi-
cal procedure was needed subsequently. Graft fail-
ure was defined as irreversible loss of graft clarity.
The cause of each graft failure was documented. The
immunosuppressant status of the patient at the time
of each graft failure was noted. 

RESULTS

Thirty-eight patients were identified in total. All of
these patients had a reliable history of rheumatoid
arthritis and presented with keratolysis. In total, 40
eyes were analyzed. Of these, 23 involved the right
eye, 15 involved the left eye, and 2 patients present-
ed with bilateral simultaneous RK. The mean follow-
up time was 3 years (range 1 month–12 years).

Demographic data

The majority of patients were female (22, 58% ver-
sus 16, 42% males). The mean age at presentation
was 70 years (median = 71 years, range = 50–93). The
mean duration of rheumatoid arthritis at presentation
was 15 years (median = 20 years, range = 6–60 years).
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Past ocular history 

Twenty-seven patients (71%) had clinical evidence
of dry eye. Fourteen of these were on topical lubri-
cants in the affected eye at the time. Half (n = 19,
50%) of the patients who presented with a RK had
evidence of a previous RK in the affected or fellow
eye. Only one patient’s keratolysis was preceded by
scleritis, although 35 (88%) eyes had concurrent lim-
bal inflammation. Three patients (8%) presented
within a month of cataract surgery.

Ulcer characteristics

Twenty-two (55%) ulcers were peripheral, 10 (25%)
were paracentral, 7 (17%) were central, and 1 (3%)
ulcer was limbal. Twenty (50%) eyes presented with
a perforation and 9 (23%) more subsequently perfo-
rated. Of the 17 (43%) ulcers that were either para-
central or central, 7 (18%) patients had raised inflammatory
markers and a further 5 (13%) had signs of limbal in-
flammation, i.e., 12 (30%) of these ulcers had some
evidence of a vasculitic component. The duration of
new symptoms at presentation ranged from 1 day to
5 months (mean 29 days). Figure 1 shows one eye in
our series which developed a perforated graft due to
a recurrent keratolysis.

Immunosuppression

Steroids were used most commonly (29, 76% pa-
tients). Other immunosuppressants used were aza-
thioprine, methotrexate, and pulsed cyclophos-
phamide (Tab. I). Side effects encountered from im-
munosuppressive treatment are shown in Table II. Some
patients were on more than one mode of treatment.
All 9 (24%) of these patients had their treatment changed
as a result of these adverse effects. These effects
were transient and regressed following the change of
treatment. 

Subsequent course

Twenty-one (53%) eyes developed a fresh RK after
the initial presentation. Of the 19 (48%) patients who
did not have a further RK, 11 (28%) were immuno-
suppressed. Seventeen eyes developed infective ker-

atitis after the first RK. Of these 8 (20%) were on sys-
temic treatment.

Penetrating keratoplasty

A total of 37 grafts were performed on 26 eyes. Sev-
en patients received multiple grafts. Twenty-nine (78%)
of these were done to maintain the integrity of the
eye, while 8 (22%) were done for visual reasons. Twen-
ty-two grafts (59%) failed. Ten (45%) failed due to in-
fection; 9 (41%) due to persistent keratolysis; 2 (9%)
due to rejection; and 1 (5%) due to late endothelial
failure. Overall, immunosuppression was associated
with a trend toward a higher chance of graft survival,
although this did not reach statistical significance (p=0.33,
log-rank chi-square = 0.94). However, the probabili-

TABLE I - RANGE OF IMMUNOSUPPRESSANTS USED

Immunosuppressive No. (%) of patients*

Oral steroids 29 (40)
IV pulse steroids 6 (8)
Azathioprine, AZA 18 (25)
Methotrexate, MXT 12 (17)
Cyclophosphamide, CXP 6 (8)
Cyclosporin A, CSA 1 (1)
Total 72*

*Some patients were on more than one treatment.

TABLE II - SIDE EFFECTS OF IMMUNOSUPPRESSANT
TREATMENT

Immunosuppressant Side effect
Frequency

Steroids Collapse with IV 1 
methylprednisolone

Steroid induced 
diabetes 2

Chest infection 1

Methotrexate Pancytopenia 1
Pulmonary toxicity 2

Cyclosporin A Abnormal liver function 1

Azathioprine General unwell 
feeling/malaise 1
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ty of graft survival beyond 3 years was doubled if the
patient was on immunosuppressant treatment (Fig.
2). For the immunosuppressed group, 9 (24%) grafts
failed within the first 10 months. Two grafts failed due
to persistent keratolysis, 1 rejected, and 6 of these
failed due to infection: 2 developed endophthalmitis
after combined PKP/cataract extraction; in 2 patients
infective keratitis followed a suture abscess. In two
patients no cause of infection could be identified.

Other surgical procedures

Glue was used in 12 eyes. Other surgical proce-
dures were not used commonly. Conjunctival reces-
sion was performed in 4 eyes and 3 eyes received
lamellar keratoplasty.

Anatomic success

Of the 29 PKPs done for tectonic reasons, no further
surgical intervention was needed in 23 cases (79% anatom-
ic success). Gluing achieved anatomic success only
half of the time (6 out of 12). PKP was associated with
a higher rate of anatomical success than gluing. It is
unfair, though, to directly compare these two methods
as they are often used in different situations. At any
time postoperatively, the probability of anatomical suc-
cess of PKP was higher in patients who were im-

munosuppressed (Fig. 3). This was statistically signif-
icant (p=0.04, log-rank chi-square = 4.40).

Use of topical steroid

The use of topical steroid in immunosuppressed (16
patients) and non-immunosuppressed (5 patients) pa-
tients was considered separately. In each case, the
use of topical steroid was not associated with a high-
er rate of fresh keratolysis (Fisher exact test p=1.0

Fig. 1 - One eye in the series. The picture shows a perforated graft
resulting from a paracentral rheumatoid keratolysis.

Fig. 2 - Graft (PKP) survival in patients with rheumatoid keratolysis
who received immunosuppressant therapy (black line) versus those
patients who did not receive immunosuppressant treatment (grey
line), p=0.33, log-rank chi-square = 0.94.

Fig. 3 - PKP anatomic survival in rheumatoid keratolysis for patients
who received immunosuppressant treatment (black line) versus those
who did not (grey line), p=0.04, log-rank chi-square = 4.40.
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and p=0.7, respectively). These small numbers, in a
retrospective context, are not conclusive.

Final visual outcome

Four eyes (10%) had to be surgically removed (3
eviscerated and 1 enucleated) and a further 10 (25%)
had severe visual loss (i.e., visual acuity less than 6/60).
Of these, 3 (8%) had significant other ocular comor-
bidity (1 ischemic central retinal vein occlusion, 2 dense
cataract). Ten eyes (25%) achieved final visual acu-
ity of 6/12 or better, 16 (40%) had final vision between
6/12 and 6/60.

Mortality

Eleven of the 38 patients subsequently died (29%
mortality) (Fig. 4). Five of these (13%) had been on
immunosuppressant therapy. Out of these 5, who had
been immunosuppressed following their RK, 4 had a
recurrent RK. This suggests they may have been un-
dertreated. Nine of the patients (24%) died within 5
years of initial presentation. There was no difference
(t=0.19, p=0.86) between the mean age at death of
patients who were immunosuppressed (75 ± 7 years)
and those who were not (76 ± 10 years).

DISCUSSION

Inspection of the results from this study suggests

the following. Firstly, rheumatoid keratolysis is an ag-
gressive condition with a poor visual prognosis and
high associated mortality. Secondly, the chance of
graft survival and anatomic survival can be increased
with systemic immunosuppressant therapy. Finally, clin-
icians should be vigilant about the risk of graft in-
fection in the early postoperative period.

In this study, 4 (10%) eyes were surgically lost (3
eviscerated and 1 enucleated) and an additional 10
(25%) patients had severe visual loss. Poor vision of-
ten results from a thinned, hazy, perforated, or vas-
cularized cornea. The visual outcome of RK is known
to be poor (3-5, 8-11). Messmer and Foster docu-
mented a final visual acuity of less than 20/400 in
26% of patients with peripheral keratitis (4), while Palay
et al reported this figure to be 47% (10). The latter
only considered rheumatoid patients who had received
penetrating keratoplasty, mostly for corneal perfora-
tion or descemetocele. It is likely this group had more
aggressive disease and this may explain the poorer
final visual acuity.

The 5-year mortality of patients after presentation
in our series was 24%. This is consistent with other
studies, which report mortality between 9.4 (11 years)
to 45.5% (3 years) for rheumatoid scleritis (12, 13).
Rheumatoid patients have reduced life expectancy due
to the presence of systemic vasculitis (14). In Foster
et al’s study, 7 out of 20 patients died from vascular-
related deaths over a 10-year period (15). In another
study of patients with RK, more than half of the pa-
tients died within 5 years of receiving their first graft
(10). At postmortem examination, more than 30% of
rheumatoid patients have evidence of systemic angi-
itis (16). In a study of nine seropositive rheumatoid
patients, one patient died within 1 month of RK di-
agnosis (7).

Our results confirm previous reports of increased
graft survival with immunosuppressant therapy (5, 10)
and that PKP can be anatomically successful in pa-
tients with rheumatoid arthritis (9). Furthermore,
analysis of our data suggests that the chance of anatom-
ic success is significantly higher in rheumatoid pa-
tients who are immunosuppressed. In this study 78%
of grafts were done to maintain the integrity of the
eye. It would seem reasonable, therefore, to use anatom-
ic success as a primary outcome measure for these
cases. Several investigators have found that chemo-
therapy in combination with surgery can maintain the

Fig. 4 - Mortality of patients with rheumatoid keratolysis. 

Time (years)
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integrity of the globe (9, 11).
Only nine patents had side effects from immuno-

suppressant treatment, all of which were reversible
on withdrawal of the drug. One study reported mild
side effects in 11 (out of 16) patients treated with sys-
temic immunosuppressant therapy, all of which were
reversible and disappeared on withdrawing the drug
(4). These findings would suggest that such therapy
can be tolerated in this group of patients with care-
ful monitoring. Fear of adverse drug reactions is a po-
tential cause of withholding systemic immunosuppressant
therapy and subsequent poor visual outcome.

Infection was identified as a significant cause of graft
failure especially for immunosuppressed patients in
the early postoperative period (six patients, two of
whom developed endophthalmitis after combined
PKP/cataract extraction). These patients may be at
high risk of infection because of systemic immuno-
suppression, deficient surface immunity, a lack of sur-
face tear film with epithelial instability, and the use
of topical steroid medication. Careful monitoring for
signs of infection and prompt antibiotic and topical
lubrication in the postoperative phase may help to re-
duce the incidence of this complication.

This study is confounded by a number of factors.
First, our classification of immunosuppression, i.e.,
patients being on 20 mg of prednisolone or more or
an alternative immunosuppressive agent, was arbi-
trary. Secondly, it is possible that all the cases ana-
lyzed here were not true cases of RK. Some studies
have classified RK as peripheral necrotizing and cen-
tral non-necrotizing based on the presumed etiology
(5, 12). These two entities represent ends of a dis-
ease spectrum and RK is probably the result of a com-
plex interaction of both vasculitic and non-vasculitic
factors. We specifically excluded corneal pathology
that was predominantly due to pathology other than
rheumatoid disease (e.g., marginal keratitis, contact
lens related ulcers). In our series, 43% of ulcers were
central and paracentral. In most of these (71%), there
was evidence of limbal inflammation or raised serum
inflammatory markers, thus indicating a possible vas-
culitic component.

There is some evidence that cell-mediated immune
mechanisms play a role in paracentral ulcers in rheuma-
toid ulceration, and topical cyclosporin has been re-
ported as a successful treatment for these (17, 18).

This study suffers from the usual constraints of ret-

rospective work, namely: changing medical and sur-
gical treatment over time, differing surgical and med-
ical management among different physicians, and lack
of detailed information regarding specific outcome mea-
sures in case notes. In view of the lack of prospec-
tive evidence for the optimal treatment of RK and the
emergence of newer medical and surgical treatments
(19-21), there is a need for a randomized controlled
prospective study to evaluate the optimal treatment
for RK.

CONCLUSIONS

RK is an aggressive condition with a high morbidi-
ty and associated mortality. Although the visual prog-
nosis is often poor, surgical preservation of the eye
can be achieved by penetrating keratoplasty and sys-
temic immunosuppression. Clinicians should be vig-
ilant about the early risk of graft infection in im-
munosuppressed patients. Inadequate immunosup-
pression is likely to be a cause of poor visual out-
come and graft survival. With careful observation and
regular monitoring, immunosuppressant medication
appears to be safely tolerated in this group of pa-
tients.

None of the authors have any proprietary interest in this work.
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