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Abstract

Aim: To identifyhistopathologic features of HSV keratitis and clateethem to their clinical finding
following penetrating keratoplasty for suspectedvHé&ratitis and predict the graft outcome on «
Acyclovir treatment.

Material and methods A clinical study of 20patients who presented to us with clinical pici
suspected of HSV keratitis that underwent penegakteratoplasty at a teaching hospital situate
rural area of India. Out of 20 patients 18 werenary grafts and in 2 patients repeat penetr:
keratoplasty was done following graft failure due eégection. A detailed review of the histopatholc
of the excised corneal button v performed to identify associations between clindafa (diseas
activity, vascularity, graft outcome) and histomdtizic data (inflammation, neovascularizati
gross).Patients with features of HSV keratitis on histbyddgy were started on oral prophylac
acyclovir therapy post penetrating keratoplz

Results All patients had clinically quiescent disease ft least 6 months before surgery. The vis
outcome was better in 14 patients on oral acyclpust penetrating keratoplasty in suspected |
keratitis positive on histopathology including Deat keratoplasty which were not earlier starte:
oral acyclovir Histopathology of 12 cases including 2 repeateating keratoplasty revealed act
corneal inflammation with epithelial irregularitieong with patchy loss of Bowman’s membre
infiltration of anterior stroma by lymphocytes, kawytes and plasmcells. Diffuse fibrosis and
neovascularisation of stroma was present whichasa®lated clinically. No recurrence was see
these patients on follow up of 1 ye Of the 6 patients without any histopathologic inflaation in
their corneas, only 1 expenced an allograft rejectic

Conclusion Histopathological inflammation is a marker for HStAatus and its correlation helps
judicious use of acyclovir and reduces the riskezurrence of HSV keratit Oral acyclovir therap
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post penetrating keratoplasty acts as adjunct pydwe the visual outcome in patients with positive
histopathological changes.
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Introduction Neovascularisation of strom&igure - 1B, 2B,

Patients undergoing penetrating keratoplasgp: 4B)- Each of the 20 specimens were rendered
(PKP) for sequelae of herpes simplex virué pathological diagnosis and graded for the
(HSV) keratitis are at higher risk for advers@resence of inflammation (none visible, present)
corneal allograft outcomes. The post-operati\/%nd for the presence of neovascularization (none
course can be complicated by high rates of HSY/SIDIe, present). Out of total 20 cases, 16 were
recurrence, graft rejection, and graft failureopri Males and 4 were femaléSraph - 1). Mean age
histopathologic evaluation for HSV in hostd! Presentation was 56 (range 7-80 years),
corneal tissue removed at the time of PenetratifS€aseé Presentation range from 5 to 70 years.
keratoplasty can lead to better graft outcome. gtyerage follow up was from 6 months to 1 year
in this study we aimed to identify histopathologicd# Patients out of  total 20 showed corneal
features of HSV keratitis and correlate them tfiStoPathological changes and were started on
their clinical findings following penetrating ©@ ~ acyclovir - 400 mg  twice  daily
keratoplasty for suspected HSV keratitis anfoStoperatively —Table - 1.  Corneal

predict the graft outcome on oral aCyclovirneovascuIarization was clinically present
treatment. preoperatively in 16 (80%) patient&igure -

1A, 2A) and was seen histopathologically in 14
(70%) of the specimens excised during

: . _ _ enetrating keratoplastyFigure - 1B, 2B.
This study included retrospective analysis of 2 eovascularisation was seen in 14 patients

cases of comeal opacities that underWe'ﬂjicluding 2 repeat Penetrating keratoplasty

keratoplasty for suspected HSV keratitig. Thﬁ:igure-fsB). Corneal infiltration was seen in 12
Study was conducted between the periods Bgtients including 2 repeat penetrating

Jun.e 2912_ t.o Sgptgmber 2013. Reviews of '_[rP(%ratopIasty Figure - 3B). In the remaining 6
patients’ clinical findings and the hlstopathologlcpatients no inflammation was seen and Out of

slides of their fexms.ed corneql .buttons Werg ose 6, only 1 experienced allograft rejection
performed to identify association be'[V\/'s‘eQTable - 2. Patients with clinical evidence of

clinical and histopathological findings. Out of Zoneovascularization preoperatively were found to

patients, 18 were.primary grafts and in 2 patienFf‘ave histopathologic evidence of inflammation
repeat penetrating keratoplasty was dor’k?ostoperatively.l{igure —3A, 47
following graft failure due to rejection. Approval

from ethical committee of our institute was takerb. .
Iscussion
for the study.

Material and methods

Study on Herpes simplex virus Kkeratitis for
Results histopathology and corneal allograft outcomes
depicted the histopathologic evidence of

Host corneal t|§sue was .evaluated for Fhﬁeovascularization or inflammation in tissue
presence of histopathological = changes IIkPemoved at the time of corneal transplantation

Epithelial irregularities, Pathy loss of bowman’spredicts patients who are at risk for allograft
membrane or bowman’s membrane detamme%jection or failure. Such patients are prime

infiltration of anterior strgma bY Iymphc_’cyte_s'candidates for close monitoring and intensive
plasma cells, neutrophils, Diffuse f'bros's’therapy [1]. Histopathologic presence of
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neovascularization for allograft failure in herpeseatures of corneal tissue removed at the time of
simplex virus (HSV) keratitis revealed 31% ofcorneal transplantation.

corneal specimens with neovascularisation and

predicted subsequent allograft failure out of 6Eigure - 2A: Clinical picture of patienteye

corneas in study [2-5]. depicting full thickness corneal opacity with 860
superficial vascularisation.
: T

Figure - 1A: Clinical picture of patient eye = s
illustrating  diffuse corneal opacity with =
vascularisation.

Figure — 2B: Histopathological picture depicting
fibrosis and prominent dilated blood vessels with
RBC.

Figure — 1B: Histopathological picture showing
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Figure — 3A: Clinical picture of patient eye post
penetrating keratoplasty graft failure.

Numerous prior studies have shown that th
preoperative clinical presence of
neovascularization is a risk factor for cornea
allograft failure [6-8]. Further, allograft reject

episodes have been shown to be more difficult
treat in patients with preoperative clinical
neovascularization [9]. Very little prior researc
has been done evaluating the histopatholog
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Figure — 3B: Histopathological picture with grafts performed, 76 (1.8%) of which were for
stromal infiltration and neovascularization. HSV keratitis. They reported on the pathological
. findings in corneas with a clinical diagnosis of
HSV Kkeratitis including neovascularization in
59%. The authors did not comment on what
effect the presence of this finding had on
subsequent allograft failure or HSV recurrence.
We found that the histopathologic presence of
neovascularization in the corneal tissue is an
important predictor of graft failure. Its presence
within the central corneal tissue that is removed
at the time of PKP probably indicates that these
patients had severe stromal disease placing them

_ at higher risk for subsequent failure. The
Fiqure — 4A: Central and paracentral comeasiopathologic presence of blood vessels in the
scar post herpes stromal keratitis.

corneal tissue indicates that the
neovascularization extends to the edge of the
host corneal bed and is therefore present at the
graft margin at the time of transplantation.
Identifying these features in patients and their
excised tissues may be helpful in identifying the
patients who are at highest risk for adverse
allograft outcomes. These findings are of
practical significance to the clinician in care of
patients after PKP. Corneal neovascularization
was present preoperatively in 80% of patients on
clinical examination. However, it was found
histopathologically in 70% of the specimens
excised during PKP. This discrepancy may have
Figure — 4B: Stromal infiltration in corneal on resulted from clinical examinations which
histopathology. documented peripheral preoperative corneal
neovascularization in tissue not removed during
PKP. Less likely is that histopathologic
sectioning did not include an axis involved with
neovascularization as the specimens were
examined under a dissecting microscope and
sectioned along the axis of greatest
neovascularization as described above. There
was a statistically significant correspondence
between the presence of preoperative clinical
corneal neovascularization and the
histopathologic presence of inflammation in the

: . ame corneal specimens after removal at FKP (
One study published in 2004 by Branco ana 0.01). This suggests that corneal

associates [10], looked at the records of arllleovascularization iS an important preoperative
corneal tissue submitted from 1972 to 2001 to P preop

li

the patholo laboratory at the Universit otC . . .
. P . 9y y y In the diseased cornea. This association between
California at San Francisco. There were 4,20 ) . L
preoperative clinical corneal neovascularization
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and the histopathologic presence of inflammatioserum components of inflammation and host
in the excised tissue has important pathogenetramune responses, setting the stage for graft
and clinical implications. Neovascularizationrejection and failure [11, 12].

may be essential to the delivery of cellular and

Table - I Graft outcome of patients with histopathologicahibes started on oral acyclovir.

Case Graft clarity Visual outcome Recurrence

Pre-op | Post-op day Post-op day (BCVA) At 1 year

VA

1°" day | 6mon | 1year | 1'day | 6 mon | 1year

1 HMCF | CLEAR | SE CLEAR| 6/36 6/60 6/24 NONE
2 HMCF | SE CLEAR | CLEAR| 6/60 6/24 6/12 NONE
3 FCCF CLEAR | CLEAR| CLEAR| 6/36 6/18 6/9 NONE
4 HMCF | SE SE CLEAR| 6/36 6/36 6/18 NONE
5 FC 1M | CLEAR | SE CLEAR| 6/36 6/36 6/12 NONE
6 FC2M | SE SE SE 6/36 6/24 6/24 NONE
7 HMCF | SE CLEAR | CLEAR| 6/36 6/18 6/9 NONE
8 HMCF | SE CLEAR | CLEAR| 6/36 6/18 6/12 NONE
9 FC2M | CLEAR | SE SE 6/24 6/36 6/24 NONE
10 FC3M | CLEAR | CLEAR| CLEAR| 6/24 6/12 6/9 NONE
11 HMCF | SE CLEAR| CLEAR| 6/60 6/24 6/12 NONE
12 FCCF CLEAR | SE SE 6/36 6/36 6/24 NONE
13 HMCF | CLEAR | SE CLEAR| 6/24 6/24 6/12 NONE
14 FC1M | CLEAR | CLEAR| CLEAR| 6/24 6/18 6/9 NONE

Table - 2 Graft outcome of patients without histopathologida@nges not started on oral acyclovir.

Case Gratft clarity Visual outcome Recurrence
Pre-op | Post-op day Post-op day (BCVA) At 1 year
VA
1°"day |6mon | lyear | 1'day | 6mon | 1year
1 HMCF | CLEAR | CLEAR | CLEAR | 6/36 6/24 6/9 NONE
2 FCCF CLEAR | SE CLEAR| 6/36 6/24 6/12 NONE
3 FC1M | SE CLEAR | CLEAR| 6/60 6/24 6/18 NONE
4 HMCF | SE SE SE 6/60 HMCF| HMCF| REJECTION
5 FC1M | SE CLEAR| CLEAR| 6/60 6/36 6/24 NONE
6 HMCF | SE CLEAR | SE 6/60 6/24 6/18 NONE

(S.E.- stromal edem&;CCF - finger counting close to fadéMCF - hand movements close to face
BCVA - best corrected visual acuity)

Despite the retrospective nature of this study, tfetudy are likely to be true and clinically relevant
histopathologic features of neovascularization iMoreover, as the histopathologic findings were
the removed host corneal tissue were wetletermined in tissue grossed and processed in the
defined, as were the clinical endpoints ofisual fashion for corneal surgical pathology
allograft failure and HSV recurrence. This lendspecimens, the observations made are relevant to
confidence that the conclusions drawn from theoutine clinical practice. This establishes a role
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for the pathologist in assisting the clinician
their choice of postoperative  patie
managementGraft failure in individuals witt
HSK is most commonly attributable to allogr

immunosuppressive therapy immediately &
transplantation, as recommended by Fi [14].
The functional outcome of corneal gs in
herpetic eyes has also been reported tc

rejection and herpetic disease recurre [13], markedly improved by the systen
and our faveoable results may reflect tI administration oficyclovir [15.
instigation of combined antiviral and loc
Graph - 1: Age distribution of case
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Acyclovir penetrates the eye well a when
administeredat a dosage of 400 mg fi times
per day, furnishes the aqueous humour '
levels that are likely to reduce corneal pools
the virus. Despite its widespread use it
extremely rare for clinical isolates to exhi
resistanceSince viral replications known to be
effectively inhibited byacyclovir [15, attempts
have been made to combine its topical deli
with topical steroid therapy. Success with -
combined treatment was first achieved by

Herpetic Eye Disease Studyhe strategy bein
found to hinder the progression of disease

curtail its duration without increasing the risk
HSV recurrence. Many authors have reportes
the existence of a positive correlation betw
graft falure rate and corneal vasculation [14].

Conclusion

years.The most common indication for surge
was corneal opacificatioleading to diminisior
of vision (80%).The range ovisual acuity pre-
operativelyvaried from HM to F( and that of
postoperative varied from 6/60 to ¢ (table 1
and table 2). Ktopathologic evaluation pc
penetrating keratoplasty improves our
understanding of the underlying disease pro
in HSV Kkeratitis and helps to customizee

postoperative treatmé plan. Histopathological
inflammation and corneal neovascularization

marker for HSV status and its correlation he
in judicious use of acyclovir and reduces the

of recurrence of HSV keratit Oral acyclovir
therapy post keratoplasty acts a adjunct to
improve the visual outcome in patients w
considerate histopathological chan
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