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Ligneous Conjunctivitis:
Clinical and Histopathological Features and
Response to Treatment: Case Report

Lignoz Konjonktivit:
Klinik ve Histopatolojik Ozellikleri ve
Tedaviye Yanit

ABSTRACT Discussion of ligneous conjunctivitis, a rare form of conjunctivitis that appears in the
form of pseudomembranous lesions in the upper tarsal conjunctiva, in terms of its clinical and
histopathologic features and its response to treatment. Membrane excision was performed on a 4-
year-old male patient who had developed membranous conjunctivitis showing multiple recurrences
following a varicella infection. A conjunctival culture was taken. Blood plasminogen level was
checked. The diagnosis of ligneous conjunctivitis was made in the light of clinical, histopathologic
and biochemical findings. The patient’s blood plasminogen level was 16 mg/dl. The patient was
given a single dose 15 mL/kg intravenous infusion from fresh-frozen plasma (FFP) with normal
plasminogen level, as well as topical FFP. The membrane decreased in size with the treatment;
however, it reappeared one month after the treatment was stopped. Therefore, single-dose systemic
FFP (15ml/kg), topical FFP 4 times a day and topical cyclosporine 1% twice a day were readminis-
tered. The topical treatment was continued for eight months. The patient was followed up for two
year. As a result of the systemically and topically-applied FFP treatment, the membrane disap-
peared and no relapse occurred. It was concluded that topically and systemically-applied FFP treat-
ment rapidly resolves conjunctival membranes and prevents their recurrence.
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OZET Ust tarsal konjonktivada tekrarlayan psddomembranéz lezyonlar seklinde ortaya cikan lig-
no6z konjonktivitin klinik - histopatolojik 6zellikleri ve tedaviye verdigi yanit agisindan literatiir bil-
gileri egliginde tartisilmas: amaglandi. Sugigegi enfeksiyonu tekrarlayici membran6z konjonktivit
gelisen 4 yasinda erkek hastaya membran eksizyonu yapildi. Konjonktival kiiltiir alindi. Kan plaz-
minojen seviyesine bakildi. Klinik, histopatolojik ve biyokimyasal bulgularla lignéz konjonktivit
olarak rapor edildi. Hastanin kan plazminojen seviyesi 16 mg/dl idi. Hastaya plazminojen seviyesi
normal olan taze donmus plazmadan (TDP) 15 ml/kg tek doz intravendz infuzyon ve topikal TDP
verildi. Tedavi sonrasi membranin kii¢iildiigii gézlenirken, tedavi kesildikten 1 ay sonra membranin
tekrar etmesi {izerine, 15 mL/kg tek doz sistemik intravenéz infuzyon TDP ve giinde 4 kez topikal
TDP ve giinde %!1’lik topikal siklosporin tedavisi yinelendi. Topikal tedaviye 8 ay siire ile devam
edildi. Hasta iki sene takip edildi. Sistemik ve topikal olarak verilen TDP tedavisi ile membran kay-
boldu ve niiks gelismedi. Sonug olarak topikal ve sistemik olarak uygulanan taze donmus plazma te-
davisi lignéz konjonktivitte konjonktival membranin hizla rezolisyonunu saglamaktave
rekurrensini engellemektedir.

Anahtar Kelimeler: Konjonktivit; plazminojen; plazma
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he term “ligneous conjunctivitis” (LC) was first used by Borel in 1933
in order to define a rare form of chronic bilateral recurring conjunc-

tivitis characterized by the development of “woody” and fibrin-rich
pseudomembranous lesions, mainly in the upper tarsal conjunctiva and oc-
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casionally in the lower palpebra and the bulbar
conjunctiva. It develops in connection with type 1
plasminogen deficiency and can also appear as a
systemic disease, affecting other mucous mem-
branes than the conjunctiva.'?

Although the disease is defined as autosomal
recessive, most cases are sporadic. Type 1 plas-
minogen deficiency is found to be related to ho-
mozygote or complex heterozygote mutations in
the plasminogen gene.?® These mutations cause
rapid destruction of the plasminogen, the key com-
ponent of the fibrinolytic system, thus preventing
the dissolution of the temporary fibrin matrix
formed during wound healing. These fibrin accu-
mulations gather as small subepithelial masses and
cause ulceration in the mucosa, resulting in a vi-
cious cycle of tissue damage and fibrin accumula-
tion.>* Herein, we report a case of a 4-year-old
male patient with ligneous conjunctivitis located
in the upper tarsal conjunctiva who was treated
successfully with systemically and topically applied
fresh-frozen plasma (FFP).

CASE REPORT

A 4-year-old male patient was brought to our clinic
after a pinkish red membranous lesion appeared on
his upper left palpebra following a varicella infec-
tion (Figure 1). It was learned that the patient had
undergone membrane resection in the same eye in
two different centers and was treated with topical

FIGURE 1: Bright-pink colored membranous mass localized in the upper palp-
bral conjunctiva.
(See for colored form http://oftalmoloji.turkiyeklinikleri.com/)
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antibiotics and topical prednisolone acetate after
the resection. The membrane reappeared within a
short period after both resections.

In the external examination of the eyes, a mu-
copurulent discharge on the left side and a thicken-
ing of the upper eyelid were seen in the left eye.
Biomicroscopic examination revealed a hyper-
trophic pseudomembrane in the upper left tarsal
conjunctiva. The cornea and the lens were clear and
the posterior segment examination was normal. A
conjunctival culture was taken. The membrane was
removed from tarsal conjunctiva by dissection under
general anesthesia. The macroscopic examination of
the specimen revealed a 0.6x0.3x0.3 cm bright pink
lesion with a firm consistency and a smooth surface.
In the histopathologic examination, a considerably
thick acellular eosinophilic fibrinoid substance re-
sembling patches of erosion was seen under the sur-
face epithelium (Figure 2). In other areas, active
chronic inflammation and focal hyalinization were
seen. The histochemical test for amyloid revealed
Congo red and Cresyl violet positivity (-). This ac-
cumulated material was considered to be fibrin. The
free plasminogen level was found to be 16 mg/dL
(normal value being 80-120 mg/dL). Based on the
clinic, histopathologic and biochemical findings, the
diagnosis of ligneous conjunctivitis was made. The
plasminogen levels of the mother and father were
74 mg/dL and 76 mg/dL. This lower limit values sug-
gested that mother and father may be carrier. No

FIGURE 2: Showing the bottom of epithelial accumulation, inflammatory cells,
erythrocytes and amyloid-like fibrinoid material. (HEX200).
(See for colored form http://oftalmoloji.turkiyeklinikleri.com/)
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FIGURE 3: The final appearance of the lesion which significant reduction with
systemic and topical fresh frozen plasma treatment.
(See for colored form http://oftalmoloji.turkiyeklinikleri.com/)

similar lesions were seen in other mucous mem-
branes and no other pathologies were found in the
systemic examination. After the membrane resec-
tion, topical prednisolone acetate 1% 4 times a day
and topical cyclosporine 0.05% twice a day were
given to the patient. After one month, the lesion re-
curred and a single-dose intravenous infusion of FFP
(15 ml/kg) was administered. In addition to that,
topical FFP stored at -18C° was drawn into 5 mL in-
jectors and administered 5x/1 mL/day and topical
cyclosporine 1% twice a day was administered for 4
weeks. The membrane decreased in size with the
treatment; however, it reappeared one month after
the treatment was stopped. Therefore, single-dose
systemic FFP (15 ml/kg), topical FFP 4 times a day,
and topical cyclosporine 1% twice a day were read-
ministered. The topical treatment was continued for
eight months. The patient was followed up for two
year, in the course of which the membrane com-
pletely disappeared and no new membrane forma-
tion was observed (Figure 3).

I DISCUSSION

Ligneous conjunctivitis is a rarely seen form of id-
iopathic membranous conjunctivitis. It was first de-
fined by Biusson in 1847, and the term “ligneous
conjunctivitis” was first used by Borel in 1933.! Due
to the fact that similar lesions can form in other
mucous membranes, Mingers et al.® suggested the
term “pseudomembraneous disease”. The actual eti-
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ology is unknown but the disease is thought to be
connected to local damages, infections and surgi-
cal interventions.” Since it has been shown that ex-
ternal triggers such as injuries, lime burns, local
infections, or foreign bodies, alone or in combina-
tion with infections, may induce formation of
pseudomembranes in predisposed subjects. Al-
though most of the ligneous conjunctivitis cases are
sporadic, familial cases have also been reported.
The latter shows autosomal recessive inheritance.
In 1994, Mingers et al.”> were the first to show that
this disease develops in connection with hereditary
type 1 plasminogen deficiency. Since 1997, Schus-
ter and Seregad have proved that homozygote and
complex heterozygote mutations of the plasmino-
gen gene are frequent in patients with ligneous
conjunctivitis, thus confirming the autosomal re-
cessive nature of the disease.? Since no plasmino-
gen deficiency was found in the mother or father of
our patient and no similar lesions were present in
his close relatives, it was concluded that his condi-
tion had developed sporadically.

The first sign of the disease is lacrimation fol-
lowed by rubescence of the conjunctiva and mu-
copurulent discharge. Then, yellowish white or
pink ligneous pseudomembranes are formed on
the palpebral surfaces. The condition is character-
ized by recurrence after local excision. In most
cases, infants and children are affected, but the
condition can develop at any age.>®’ In our case,
the condition, which was triggered by a varicella
infection, recurred within a short period after a
local excision.

In 51% of the cases, both eyes are affected. Ap-
proximately 26-30% of the cases report vascular-
ization, scarring, keratomalacia and corneal
involvement that can cause blindness as a result of
corneal perforation.?” In patients with ligneous
conjunctivitis, involvement of various systems in-
cluding oral mucosa (especially gingiva), female
genital system, ears, upper digestive system, kidney
and dermis involvement was reported.?*312 In our
case, no involvement was seen in the other eye,
cornea, or in any other organs. Our case was oth-
erwise healthy.
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Histological examination of pseudomembranes
from affected eyes or mucosal tissue from the gen-
ital tract exhibits a disrupted epithelium replaced
by a massive deposition of fibrin and amorphous
hyalin-like eosinophilic material, accompanied by
an inflammatory cellular infiltration.”* The amor-
phous hyaline-like eosinophilic substance is similar
to amyloid. However, staining with amyloid dyes
such as Congo red and Cresyl violet are negative.
The substance is shown to include such plasma pro-
teins as fibrin, albumin and immunoglobulins (es-
pecially IgG).™ In our case, the same morphologic
features were observed in terms of histopathology,
and the amyloid stains were also negative.

The plasma proteins that escape the blood ves-
sels after mechanical damage and rapid fibrinogen
coagulation play a central role in the formation of
pseudomembranes.>!¢ These fibrin clots provide
hemostasis in the damaged tissue areas and form a
temporary matrix on their surface. During normal
wound healing, infiltrative inflammatory cells are
activated and the fibrin matrix is replaced by gran-
ulation tissue, which is then replaced by a colla-
gen-rich secondary matrix.'>'¢ Plasmin plays a role
in the destruction of the fibrin-rich extracellular
matrix. The destruction of the granulation tissue is
dependent on the plasminogen activator system
and matrix metalloproteases (MMP). In patients
with ligneous conjunctivitis, the impaired wound
healing in mucous membranes is permanently
fixed in the granulation tissue formation phase. The
basic component of pseudomembranes is fibrino-
gen, which points to defective plasmin mediated
extracellular fibrinolysis.!? The development of
pseudomembranes in the conjunctiva of a patient
taking tranexamic acid, an antifibrinolytic drug,
supports the theory that plasminogen deficiency
plays a role in the pathogenesis of ligneous con-
junctivitis.

Spontaneous regression of ligneous conjunc-
tivitis is rare. Surgical excision is used occasionally;
however, the post-surgery recurrence rate is ex-
tremely high and in some cases, surgery is seen as
a trigger factor in the worsening of symptoms.!$%
Since hypoplasminogenemia is a strong etiologic
factor, in order to prevent the membrane develop-
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ment in such patients, surgical interventions
should be avoided as far as possible.? In our case,
the membrane that developed after the varicella in-
fection showed recurrence shortly after the surgi-
cal excisions performed twice in two different
clinics and once in our clinic.

Barabino and Rolando suggest amnion mem-
brane transplantation because of the antiangiogenic
and anti-inflammatory effects of pseudomembrane
excision.?!

Although many kinds of local treatment have
been attempted, the results have been largely dis-
appointing. When cyclosporine A, an immunosup-
pressive drug, is used locally together with topical
corticosteroids, it decreases the frequency and
severity of the recurrences after surgical excision

2,22 In

without having any systemic adverse effects.
our case, after the lesion was excised, 0.05% topical
cyclosporine treatment was started, but the mem-
brane developed again after a short period of time.
In their 1998 study, Schott et al.”® showed that after
an infant with homozygote plasminogen deficiency
had intravenously received purified plasminogen
replacement, the membrane rapidly dissolved from
the eye and the respiratory tract. However, because
its half-life is very short, plasminogen should be ap-

1.2* examined three

plied frequently. Watts et a
cases of ligneous conjunctivitis and reported that
in two cases the membranes completely disap-
peared after topical plasminogen treatment (pre-
pared from FFP), and that a significant reduction
was seen in the third case. Heidemann et al.”> ad-
ministered topical plasmin to a 7-year-old male pa-
tient, but because no sufficient response was
received they continued the topical plasminogen
treatment and received a satisfactory response. This
treatment softens the membranes and facilitates
their dissolution. However, it has a high cost and is
difficult to prepare. Tabbara has reported that FFP
is effective when administered both topically and
subconjunctivally after the excision of conjuncti-
val membranes.”® Gurlu et al.?’ treated a neonate
who had bilateral conjunctival membranes with
systemic and topical FFP with no recurrence of the
membranes after membrane resection . FFP treat-
ment has the risk of triggering immunologic reac-

Turkiye Klinikleri ] Ophthalmol 2013;22(1)
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tions such as allergy, anaphylaxis, hemolysis, and  treatment.'® In our case, a significant reduction in

transfusion-related acute lung injury. No systemic membrane size was seen after this treatment and
adverse effects related to this treatment were seen =~ no new membrane formation was observed. Re-
in our patient. Despite its difficulty, FFP treatment placement therapy with sustained-release plas-
has a shorter duration and may prevent the devel- minogen preparations and gene treatment may
opment of systemic symptoms. Promising results ~ provide a final solution for patients with ligneous

have been obtained with topical and systemic FFP conjunctivitis in the future.?
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