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Abstract

Purpose Preoperative counselling for

penetrating keratoplasty should include

awareness of symptoms and signs of possible

complications as early presentation can

enhance long-term success. In our corneal

transplantation service, all patients are

routinely instructed to arrange a same day

emergency visit through a dedicated telephone

line if they experience any symptoms in eyes

that have undergone keratoplasty. This study

was designed to evaluate the reason for

presentation, management outcome of each

visit and the efficiency of the system in

management of postkeratoplasty

complications.

Methods A review of 100 consecutive

emergency visits by postpenetrating

keratoplasty (PKP) patients in a tertiary eye

care centre was included.

Results Sixty-two patients with varied

preoperative diagnoses presented during the

review period. Sixteen visits were within the

first month after surgery and 40 visits within

the first year. Ten patients (16%) sought

consultation more than twice during the study

period with one patient presenting five times.

Pain and grittiness were the main presenting

symptoms (68%). Loose corneal suture (25%)

necessitating removal was the most common

diagnosis. Sixteen visits resulted in hospital

admission for treatment. The graft survived in

all patients and the visual acuity was

preserved in 95% of our patients.

Conclusion Most corneal surgeons educate

their patients to seek prompt treatment for

symptoms such as redness, sensitivity to light,

loss of vision, pain, or any other symptoms in

eyes that have undergone keratoplasty. Early

intervention of sight threatening

complications increases the chance of graft

survival and best-obtained vision. This review

shows a simple open access system facilitates

early presentation and successful management

of postgraft complications.
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Introduction

Corneal grafting is the most common and

successful human tissue transplantation

procedure.1,2 The chance of graft survival and

improvement of vision is in part attributed to

improved surgical technique, better donor

tissue management, early recognition and

prompt intervention of postoperative sight

threatening complications.3 Of the potential

complications, graft rejection remains the

leading cause of corneal transplantation failure

but other problems that arise in the

postoperative period can affect the graft

survival and thus the visual outcome.4–7

The outcome following successful corneal

transplantation not only depends on the

underlying diagnosis and surgical technique but

also on careful postoperative management and

patient compliance with treatment. Preoperative

education of patients to recognise symptoms/

signs of potential complications and seek

treatment immediately can improve graft

survival.5,6 Centres performing corneal graft

surgery should have the appropriate back-up

facilities for assessment of patients who present

with acute problems.5

We report the results of 100 consecutive

emergency visits by postpenetrating

keratoplasty (PKP) patients using an

open-access telephone system.

Methods

In our corneal transplantation service, all

patients are instructed to arrange a same day
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emergency visit via a dedicated telephone line, day or

night, if they experience any complaints in eyes that have

undergone keratoplasty. These patients are evaluated on

the same day if possible and prompt treatment is

commenced as necessary. Preoperative information was

retrieved from the patient’s medical record and a corneal

graft database.

The specialist registrar on-call performed clinical

assessment and the entire patient’s management plan

was often discussed with the corneal surgeon directly

responsible for the patient’s long-term care. Each

consultation included a history of symptoms,

best-corrected vision, slit lamp examination and

management as indicated by the presenting condition.

The data collected prospectively included time from

surgery, reason for presentation, duration of symptoms,

number of visits by a single patient, clinical management

and outcome of each visit, and the overall efficiency of

the system.

Statistical analysis was carried out using SPSS Version

14.0 and StatXact version 7.0. Dichotomised data were

analysed via the w2 test together with odds ratios and,

where appropriate, confidence intervals. After verifying

the normality of distributions, associations between

variables were investigated via Pearson’s correlation

coefficient. A logistic regression model using backward

selection was constructed to identify whether any of the

variables were prognostic for serious complication

necessitating in-patient treatment.

Results

One hundred consecutive emergency visits by post-PKP

patients presented between May 2001 and July 2002 were

reviewed. There were 62 corneal graft patients from a

cohort of 350 grafts patients, with a mean age of 62.8

years (range 18–92) and 68% males. The preoperative

diagnosis was varied (Table 1), with keratoconus (37%)

the most common indication for PKP. In all, 59% of the

presentations were more than a year after their PKP and

only 16% presented within a month of surgery (Figure 1).

In all, 92% of the emergency visits were arranged after a

telephone consultation and the remaining presented

directly to the eye emergency service. All patients were

seen on the same day.

There was considerable variation in the main

presenting complaint (Figure 2). The duration of

symptoms were o3 days in 67% of visits and it was less

than a week in 91%. In 64 visits (64%) the presenting

complaint was primarily pain (95% confidence interval

from 54 to 73%). The most common reason to seek

emergency consultation was gritty eyes due to a loose

suture requiring removal (25%). In this group, one

patient’s best-corrected visual acuity worsened by two

lines due to postsuture removal astigmatism (Figure 3).

Sixteen of the emergency visits (14 patients) needed

admission and intensive treatment (Table 2).

Three patients were admitted twice for the same

problem (two patients for rejection, 6 months apart and

one patient for significantly raised intraocular pressure

(IOP) not responding to conventional treatment, a month

apart). Visual blurring of o3 days duration was the

presenting complaint in all patients who were diagnosed

to have endothelial rejection. The mean interval between

surgery and the rejection episode was 14 months (range

4–35). Following our standard protocol all patients with

rejection episode were admitted and treated successfully

with intensive topical steroids. Their vision remained

Table 1 Preoperative diagnosis

Keratoconus 23 (37%)
Endothelial disease 16 (26%)
(ABK, PBK, FED)
Herpetic eye disease 5 (8%)
Stromal dystrophy 5 (8%)
Regraft 3 (5%)
Others 10 (16%)

ABK, aphakic bullous keratopathy; PBK, pseudophakic bullous kerato-

pathy; FED, Fuchs’ endothelial dystrophy.
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Figure 1 Duration from surgery to the emergency visit.
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Figure 2 Presenting complaint.
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stable or improved when compared to their pre-event

record.

Painful loss of vision was the presenting complaint in

all five patients with a diagnosis of graft infection, which

was suture-related. All were successfully treated with

intensive topical antibiotics. The final visual acuity

worsened in two patients due to corneal scar-induced

astigmatism (Figure 3).

Two patients seen with contact lens related epithelial

problems were managed successfully. Herpes simplex

recurrence was observed in six visits (four patients),

which included new dendrites and disciform changes.

The patient with macula-on retinal detachment

presented with visual blurring and a nasal field defect of

two days duration. He underwent vitreo-retinal surgery

on the same day and his vision remained stable, with the

retina still flat and corneal graft clear 2 years later.

There were nine visits from nine patients, where the

clinical examination was normal. Four of these patients

were subsequently admitted for a serious complication

including rejection and infection in the last 6 months of

this study. This group was younger in age (mean 37.6

years). Forty patients (64%) presented only once. Eleven

patients (18%) presented on more than three visits and

only one patient presented five times (Figure 4).

The patient who sought emergency consultation five

times was a 27-year-old male who had undergone PKP

for a herpetic corneal scar. A diagnosis of herpetic

recurrence was made three times and treated

successfully. He was noted to have subconjunctival

haemorrhage twice.

There was no association between the number of

attendances and age (r¼�0.15, P¼ 0.23), presenting

vision (r¼�0.07, P¼ 0.55), and duration of symptoms

(r¼�0.12, P¼ 0.36). We investigated the probability of

complications necessitating admission in relation to

presenting visual acuity (Table 3) and presenting

complaints.

There was a significant difference between the

proportions of admissions for those patients with visual

acuity r6/60. The odds ratio for visual acuity r6/60 vs

Z6/36 and probability of admission was 5.0 (95%

confidence interval from 1.6 to 15.6, P¼ 0.003). Similarly,
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Figure 3 Change in vision from emergency visit to final follow
up.

Table 2 Diagnosis made on presentation

Diagnosis Number (n¼ 100)

Loose suture 25
Punctate epithelial erosion 11
Filamentary keratitis 10
Rejection 8a

HSK recurrence 6
Drug allergy 6
Subconjunctival hemorrhage 6
Graft infection 4a

Suture infiltrate 1
Contact lens related 2
Increased intraocular pressure 2a

Conjunctivitis 2
Seventh Nerve palsy 1a

Retinal detachment 1a

Normal 9
Others 6

aPatient needed admission for intensive treatment.
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Figure 4 Number of visits by the same patient during review
period.

Table 3 Probability of in-patient treatment in relation to
presenting vision

Vision on presentation Discharged after
consultation (n¼ 84)

In-patient
treatment (n¼ 16)

r6/60 14 (16.7%) 8 (50%)
Z6/36 70 (83.3%) 8 (50%)

(w2¼ 8.7, P-value¼ 0.003).
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patients presenting with visual loss were also more likely

to be admitted to hospital (w2¼ 11.3, P¼ 0.01).

A logistic regression model was constructed with a

view to finding out whether certain variables were

prognostic for a patient being admitted to hospital. The

model resulted in two variables being retained, visual

acuity r6/60 and a presenting complaint of visual loss.

This supports the results of the previous bivariate

models.

Discussion

The outcome following a successful corneal

transplantation not only depends on the underlying

diagnosis and surgical technique but also on careful

postoperative management and patient compliance.5,6

Despite improved donor tissue management, better

understanding of tissue rejection and updated medical

treatment, corneal graft rejection remains the major cause

of graft failure.8,9 Early recognition and prevention are

still the best therapeutic options to date.5,6 This is true not

just for graft rejection but also for all other causes of

complications that can result in graft failure.10–15 Unless

the patient is aware of the consequences, they may not

seek medical attention until graft damage has

progressed. ‘R.S.V.P’ is a good mnemonic by which

patients can remember the signs and symptoms of graft

rejection: R for redness, S for sensitivity of light, V for

visual symptoms and P for pain.1

In our review of 100 visits, loose suture necessitating

removal closely followed by epithelial defect and dry

eyes were the most common presenting diagnoses. These

clinical conditions should not be ignored as delay in

management may result in sight threatening

complications such as graft infection and/or rejection.

Sixteen visits resulted in admission for the

management of sight threatening complications of which

eight patients had signs of endothelial rejection. Early

presentation, diagnosis, and management resulted in

graft survival in all and preservation of visual acuity in

95% of our patients. This compares well with a

previously published study by Morris and Kirkness in

1988 of emergency presentations of 205 consecutive

corneal graft patients attending the accident and

emergency department in a tertiary care eye hospital.5

Over 90% had demonstrable pathology and over 50%

had conditions directly related to their corneal

transplant. In 30%, there was an acute rejection episode

and patients who presented early responded more

rapidly to treatment. In their study, 57% of the rejection

cases occurred within 2 years and 27% occurred at least 5

years after surgery. Alldredge, in his retrospective study

found over 90% of rejection episodes occurred within 2

years of surgery.7 In our study, six patients (eight visits)

managed for endothelial rejection presented within 3

years of their corneal transplant and in one patient the

surgery was 15 years prior to the rejection episode. This

illustrates the need for long-term follow-up in this group

of patients.

Kamp et al6 found that in a group of high-risk patients,

nearly 70% of graft rejection episodes were preceded by

patient symptoms and only 30% of graft rejections were

identified on routine clinical examination. However,

the sensitivity and specificity of the patient’s symptom

as an indicator of graft rejection was poor. Despite

this, patient symptoms cannot be ignored and the

patient must be evaluated to exclude complications

including rejection. In our series, all eight patients

diagnosed with graft rejection during the study

period presented with a short duration of symptoms

(mean of 2.7 days).

In a corneal graft patient with previous history

of herpes simplex keratitis the possibility of

recurrence should always be considered.9,16 However,

recurrence of herpes simplex keratouveitis is the most

difficult condition to differentiate from corneal graft

rejection. It is important to bear in mind that Herpes

Simplex Virus reactivation can precipitate graft

rejection and therefore both conditions can be present

simultaneously.

An open access system could theoretically be abused,

however there were only nine visits in our series

diagnosed to be clinically normal. This compares well

with a previous study that reported absence of any

abnormality in 10% of emergency visits.5

Post-PKP patients are normally very anxious and

reassurance is a very important mode of treatment. It is

also important not to discourage such patients from

attending on future occasions.

The need for early recognition of graft rejection

and other serious complications is very important

for both the physician and the patient. It is also

important to educate health staff regarding the

importance of recognising corneal transplant

patients’ symptoms with view to early assessment

and appropriate management.

Conclusion

Preoperative counseling for penetrating keratoplasty

should include awareness of symptoms and signs of

possible postoperative complications and the

consequences of delayed medical treatment. Early

recognition and intervention of any sight threatening

complications increases the chance of graft survival and

improvement of vision. A simple open access emergency

system can help early presentation and successful

management of postgraft complications.
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