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SUMMARY Patients with bullous pemphigoid were found to have significant ocular abnormalities.
In a group of 18 patients one had conjunctival shrinkage, and 11 of 15 (73%) had positive linear
direct immunofluorescence on conjunctival biopsy from a clinically uninvolved site. Our ocular
findings in a group of 14 with cicatricial pemphigoid are also reported and compared with those
from a control group of 20. Our findings suggest there is overlap between the pemphigoid groups
and raise further questions about the pathogenicity of immunoreactants within the basement
membrane zone. Bulbar conjunctival biopsy was simple and well tolerated, and the rate of
immunofluorescence positivity of conjunctiva was twice that of skin in both pemphigoid groups.

The acquired subepidermal blistering (pemphigoid)
dermatoses have been classified according to both
clinical and pathological criteria,'2 but in practice this
classification is not clear cut. Cicatricial pemphigoid
(CP, also known as benign mucous membrane
pemphigoid) affects chiefly the mucous membranes,
where scarring in the eye or mouth is a necessary
feature-' Skin involvement is found in up to one-
third of patients; it also tends to produce scarring but
is rarely a major feature. By contrast, bullous
pemphigoid (BP) is a non-scarring disease affecting
chiefly the skin: mucosal involvement has been
reported in the mouth8 but not previously in the eye.
Immunopathological studies in the two disorders also
suggest overlap. Tissue direct immunofluorescence
(IMF) shows binding of immunoreactants to the
basement membrane zone (BMZ) in a linear pattern
in both groups.8'19
Although conjunctival involvement, both clinical

and immunopathological, has been well character-
ised in CP, it has not previously been reported in BP.
We examined the eyes of 18 patients with BP looking
for both clinical and immunopathological abnormali-
ties. We report a comparison with 14 CP patients and
controls.
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Patients and methods

PATIENTS
Patients were recruited from the dermatology and
oral surgery departments and so were not known to
have conjunctival involvement at the initial identifi-
cation. They were defined as CP or BP as follows: if
the disease affected predominantly the mouth or
unequivocal skin scarring was found, the patients
were defined as CP. If the skin was chiefly involved,
without scarring but with positive direct IMF in skin
at some stage of their illness, they were defined as
BP.
The duration of disease in the pemphigoid

patients varied from 19 years to 2 weeks, average 42
months. 30% were in clinical remission and 50% on
systemic treatment at the time of biopsy. Fourteen
patients with CP were assessed clinically, and con-
junctival biopsies were obtained in 13, eight ofwhom
also had biopsies of skin and oral mucosa. In the BP
group the figures were 18, 15, and 11 respectively.
As the study was critically concerned with evidence

of conjunctival signs, a group of 20 age matched
controls, drawn from routine preoperative patients
(cataract, squint, and retinal surgery) were assessed
similarly, though their status was not masked. A
further seven control patients consented to conjunc-
tival biopsy at the time of surgery.
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No patient, including controls, had a past history of
confounding eye disorder known to cause conjunc-
tivel scarring, such as injury, infection, atopy, or
topical or systemic medication.

CLINICAL ASSESSMENT

The patients were assessed by an ophthalmologist
(PF), who was unaware of their status (except of
control patients), for full ocular history and examina-
tion including slit-lamp microscopy and conjunctival
biopsy. They were asked about symptoms such as
discomfort, redness, or itching of the eyes, and
whether this was of mild, moderate, or severe
degree. Slit-lamp examination at 16x magnification
was carried out particularly to look for fine linear
scarring of the tarsal conjunctiva, which might
suggest early involvement in a cicatrising process.
This was graded, according to a protocol, as just
detectable, definite, moderate, or marked. Scarring
with adhesions between tarsal and bulbar conjunc-
tiva (symblepharon) was also looked for by simple
eversion of the lids and the depth of the inferior
fornix and presence of forniceal folds noted. The
bulbar conjunctiva was assessed for clinical signs of
active inflammation in terms of vascular dilatation,
chemosis, and thickening.

CONJUNCTIVAL BIOPSY
Conjunctival biopsy was taken from a standard site in
the upper temporal bulbar conjunctiva (thus from a

clinically uninvolved site), using surface anaesthesia
with oxybuprocaine drops. With slit-lamp viewing a

2 mm snip biopsy was taken which was embedded in
optimal cutting temperature (OCT) medium and
snap frozen in liquid nitrogen. Topical chloram-
phenicol ointment was applied to the eye for five
days. Stitching was not necessary. Care was taken to
do a biopsy prior to the use of topical fluorescein.
Control specimens of conjunctiva were taken from
seven patients at routine surgery (cataract, squint, or

retinal) from the edge of the surgical incision and
processed in the same way.

OTHER TISSUE BIOPSIES

Skin and oral mucosal biopsies were taken by punch
technique with local anaesthesia from clinically
uninvolved standard sites on the lower lip and volar
forearm, and processed and examined in the same

way.

IMMUNOFLUORESCENCE
Cryostat sections of the biopsy were prepared and
were exposed to fluorescein isothiocyanate (FITC)
labelled preparations of antihuman IgG, A, M, C3,
C4, and Clq (Hoechst UK Ltd). The sections were

examined with ultraviolet light for any fluorescence.
Control sections for indirect immunolfluorescence
(IMF) were prepared with unlabelled antibodies as

blocking agents. The assessing pathologist (PM) was

unaware of the patient's status.

Results

The ocular findings from 14 patients with CP and 18
patients with BP, compared with 20 control patients,
are summarised in Table 1.

In our control group, matched for age, 40%
reported minor ocular symptoms. Definite fine con-

junctival scarring was found in 45%, and mild bulbar
conjunctival chemosis and reddening were common.
Conjunctival IMF showed only non-linear staining
with IgA within some of the surface epithelial cells in
71% of seven control biopsies.

In the CP group one patient with recent onset
of severe mouth ulceration had troublesome eye
symptoms, with moderate discomfort of both eyes,
and had noticed mild redness and stickiness of the
right eye only. She had moderately reddened and
chemosed conjunctiva and focal lower tarsal con-
junctival ulceration in the right eye only. She did not
show ocular scarring, and seemed to be an early
presentation of CP simultaneously involving mouth
and eyes. Otherwise, conjunctival signs in the CP
group were not reliably correlated either with symp-

toms or with IMF findings, including the presence of

Table 1 Ocularfindings in cicatricial and bullouspemphigoid and control patients

Clinical diagnosis Clinicalfindings Immunopathologicalfindings
(no. ofpatients)

Age in years, Ocular Linear tarsal Conjunctival Linear deposit at BMZ Non-linear
average symptoms scarring shrinkage or intraepithelial

% % symblepharon No. % %
No. ofpatients

CP (14) 65 62 28 2 13 46 77
BP (18) 74 56 39 1 15 73 67
Control (20) 61 40 45 0 7* 0* 71*

*Obtained from seven separate control patients.
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Table 2 Immunopathology ofconjunctival biopsies in
cicatricial and bullous pemphigoid and control patients

Clinical Linear at BMZ (%) Non-linear intraepithelial (%)
diagnosis
(no. of IgG IgA IgM C3 lgG IgA IgM C3
patients)

CP (13) 5 (38) 1(8) 0 3 (23) 0 10(77) 3 (23) 0
BP (15) 8 (53) 0 0 7 (47) 0 11(73) 0 0
Control (7)0 0 0 0 0 5 (71) 1(14) 0

C4 and Clq were negative in all specimens.

C3. Definite fine linear scarring was found in the
lower tarsal conjunctiva in four (28%), which was no
higher than in the control group. Symblepharon was

found in two asymptomatic CP patients (14%). If fine
linear scarring was included as a significant feature,
evidence of a cicatrising conjunctival disorder was

found in six patients (43%).
In the CP group conjunctival IMF showed a

positive linear pattern at theBMZ in six of 13 patients
biopsied (46%). Two patients showed IgG alone, one
patient C3 alone, two patients both IgG and C3
together, and one patient IgG and IgA together. IgA
was also found in a non-linear pattern, as in controls,
within some of the epithelial cells in 77% (Table 2).

In the 18 patients classified as BP minor clinical
symptoms were reported by 56%. No patient had
troublesome symptoms. Definite fine tarsal conjunc-
tival scarring was seen in 39% as a non-specific
finding. However, one patient had loss of inferior
forniceal folding, with shrinkage of the lower con-

junctival sacs bilaterally, though there was no focal
symblepharon (Fig. 1).

Conjunctival IMF in the BP group showed linear
deposition of immunoreactants at the BMZ in 11 of

_\ RE\ .XI
Fig. 1 Eye ofbullous pemphigoid patient showing
shrinkage oflower conjunctivalfornix with loss offorniceal
folding.

Lg. ConJunctlval airect immunojsuoresenrce in vuuuous

pemphigoid showing linear IgG deposition along basement
membrane zone.

15 BP patients biopsied (73% positive). Four of these
showed IgG alone (Fig. 2), three C3 alone, and four
both IgG and C3 together (Table 2).

Table 3 summarises the prevalence of positive
linear IMF in the three different tissues biopsied in
eight CP and 11 BP patients.
Thus overall conjunctiva yielded the highest rate of

positive IMF in both CP and BP patients, with over
double the rate found in skin in both groups despite
initial presentation in skin or mouth rather than the
eye.

Discussion

Previous studies have reported clinical'" or immuno-
pathological922 conjunctival features of the pem-
phigoid groups, but no single study has looked
systematically at both features in skin, mouth, and
eye. Deposition of immunoglobulins or complement
in a linear pattern at the BMZ appears to be specific
for these groups. 16 22

The features of the conjunctival cicatrising dis-
order in CP have been described-` and distinguished
from those found in other disorders. Wright' des-
cribes three groups of features which may overlap.
Acute appearances are conjunctival injection with
ulceration which stains with fluorescein. One of our
patients presented with this pattern. Intact blisters
are rarely seen, though the patient may report them.
Advanced disease shows symblepharon, which may
be accompanied by sicca, lid deformity, trichiasis,

Table 3 Cicatricial and bullous pemphigoid: positive
linear direct IMF at BMZ in three different tissues

Clinical diagnosis % Positive linear direct IMFat BMZ
(no. ofpatients)

Conjunctiva Lip mucosa Skin

CP (8) 46 40 20
BP (11) 73 52 37

54
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and secondary corneal changes. There is a further
group, often asymptomatic, with less obvious scar-
ring of symmetrical conjunctival forniceal shrinkage,
and loss of normal canthal architecture.
We observed fine linear scarring, usually of the

central lower tarsal conjunctiva, which has been
described in infective or atopic disease, where it may
progress to shallowing of the fornix.7 We looked
specifically to see if this was a significant early feature
in our CP group with oral or cutaneous scarring. It
was found in 28%, but also in 45% of age matched
controls, and so is not a specific finding. Moreover,
we found that patients with symblepharon lacked this
feature, making it unlikely that one precedes the
other. Further follow-up of our patients may clarify
its significance in CP patients.
Symblepharon itself did appear to be a significant

form of scarring, and was found in two (14%) of CP
patients who had presented with mouth involvement
but were free of ocular symptoms. Our CP group
overall thus showed a lower incidence of scarring
(43% if fine linear scarring was included) than
previous studies of a similar group, presenting to
non-ophthalmologists,6 which had evidence of a
cicatrising conjunctival disorder in 67%.

Despite a low incidence of clinical features we
found positive IMF in the conjunctiva in 46% of our
CP patients. This compares with previous reports of
between 20% and 67% conjunctival positivity.9'1
However, the finding of conjunctival immuno-
reactants did not correlate with clinical features: one
patient who presented acutely showed linear deposi-
tion of IgG and C3, as did two patients with symble-
pharon, but the other three IMF-positive patients
lacked any significant symptoms or signs. It has also
been suggested that scarring in CP may prevent
binding of immunoreactants by destruction of the
BMZ antigen involved, but finding positive IMF in
clinically uninvolved tissue in both patients who had
symblepharon suggests the antigen persists in this
site.

In our BP group conjunctival scarring with shrink-
age of the lower fornix was found in one patient
whose skin features were typical of BP. This has not
previously been reported in BP, as it has perhaps
been assumed that ocular scarring is a feature only of
CP, and the eyes of BP patients may not have been
examined in detail. This patient conforms with
Wright's description of asymptomatic changes in CP
patients.5 Our finding further suggests confusion in
the clinical definition of the two groups with overlap
between them.

Immunopathologically our BP group showed a
higher rate of positivity than the CP group in all
tissues biopsied. The low rate of skin positivity in our
BP patients (37%) than in previous reports220'2' may

reflect the long average duration of disease and
clinical mildness in our group at the time of biopsy.
Despite this we found in the conjunctiva a surpris-
ingly high rate (73%) of positivity. This compared
with 52% positivity from clinically uninvolved lip
mucosa in the same patients (Table 3). The results of
clinical and IMF comparison in these three sites have
been presented in abstract and are to be described in
a separate paper.2324 Linear deposition of immuno-
reactants has been found in the oesophagus and
stomach, but not more distally in the gastrointestinal
tract in BP,25 suggesting that the BP antigen is present
only in stratified epithelia.
The distribution of IMF positivity between the

three tissues and the class of immunoreactant found
were of interest. Nineteen patients had all three
tissues biopsied. In four of these all tissues were
negative. In four all tissues were positive, with a
similar class of immunoreactant found in all sites.
It remains to be established whether the tissue
immunoglobulins are identical and if they are the
same as circulating anti-basement-membrane zone
antibodies, which may be found in patients in both
groups.2'='5 In six patients uninvolved bulbar con-
junctiva was the only source of positive material. The
conjunctiva is thus a useful site to examine for
diagnostic purposes, particularly in BP, though a
definite diagnosis may not be made from this site
alone, as 27% are IMF-negative in clinically unin-
volved conjunctiva. In CP the rate of positivity is
lower, and it may be useful to examine the skin and
lip also in patients who present with eye involvement;
in two CP patients the conjunctiva was negative for
IMF when skin and lip were positive.

In all groups of patients and the controls IgA was
found in about 75% of biopsies in a non-linear
fashion within some of the conjunctival epithelial
cells. The significance of this is unknown, but it may
represent locally produced IgA adsorbed from tears
into the epithelial cells. The appearance has been
previously reported.'4 We have looked for secretary
piece (the glycopolypeptide which is normally
attached to IgA secreted on to mucosal surfaces) in
these biopsies (Millard unpublished) with negative
results. Further studies into its origin are planned.
We have found bulbar conjunctival biopsy to be

simple and well tolerated, though it does ideally
require slit-lamp facilities. Most patients found it
painless, and there was usually no bleeding. There
were no complications apart from a single patient in
the CP group who returned with a red painful eye
three days after biopsy. She was found to have focal
inflammation at the site of biopsy, probably due to
too deep a sample, which had included episclera.
This rapidly settled with continued topical antibiotic
alone. Only two patients refused biopsy. Our sample
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size was adequate for a full set of tests, and did not
require specific orientation. Other authors have
stressed that biopsy of the fornix from a clinically
involved site may be hazardous.7 26

Our findings suggest further overlap between CP
and BP, as we found significant though often
asymptomatic ocular abnormalities in both groups.
The 73% positive linear IMF in conjunctiva in BP is
an unexpected finding, as it does not correlate with
clinical features. This raises further questions about
the pathogenicity of immunoreactants within the
BMZ. We suggest that biopsy of uninvolved bulbar
conjunctiva is an acceptable and valuable technique
for diagnosis in the pemphigoid group.
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