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CLINICAL SCIENCE

Anterior Segment Surgeries Under Topical Fresh Frozen
Plasma Treatment in Ligneous Conjunctivitis

Selma Ozbek-Uzman, MD,* Zuleyha Yalniz-Akkaya, MD,* Burcu Nurozler Tabakci, MD,†
Evin Singar, MD,* and Ayse Burcu, MD*

Purpose: To evaluate the efficacy of topical fresh frozen plasma (FFP)
therapy on clinical symptoms, findings, and prognosis after anterior
segment surgeries in patients with ligneous conjunctivitis (LC).

Methods: Retrospective case note review.

Results: Eleven eyes of 7 cases whose remission was not achieved
after medical treatment such as topical corticosteroids, cyclosporine
A, and heparin were included in the study. The median age of
admission was 19 (1–49) years, median duration of FFP treatment
was 48 (15–79) months, median follow-up period was 62 (16–114)
months, and median age at symptom onset was 12 (4–252) months.
Diagnosis was made according to clinical presentations, plasmino-
gen activities, and response to treatment. Topical FFP that was
prepared in our clinic was used in all cases. Surgeries (membrane
excision, eyelid surgery, deep anterior lamellar keratoplasty, and
cataract surgery) were performed after at least 1 month of FFP
treatment. Prosthetic contact lens was applied to one eye. During the
follow-up period, recurrences requiring membrane excision and side
effects from topical FFP were not observed.

Conclusions: LC is a rare membranous conjunctivitis that proceeds
with remissions and recurrences. When it was shown that the etiology of
LC is plasminogen deficiency, FFP became the only treatment option
targeting the etiology. In this study, we observed that the topical FFP is
an effective treatment method that prevents recurrence and ensures
regression of membranes and safer anterior segment surgeries in LC.

Key Words: ligneous conjunctivitis (LC), fresh frozen plasma
(FFP), plasminogen deficiency, deep anterior lamellar keratoplasty
(DALK), phacoemulsification and intraocular lens implantation

(Cornea 2021;40:299–302)

Ligneous conjunctivitis (LC) is a rare chronic conjunctivitis
that is characterized by the formation of fibrin-rich

membranes in the conjunctiva.1–3 Bilateral involvement is
observed in approximately half of all cases. An autosomal
recessive inheritance pattern is apparent.4 Most cases occur in
infancy and childhood, whereas less than 20% occur in the
fourth and fifth decades of life. The diagnosis is made based
on clinical findings, plasminogen activity and/or plasminogen
antigen levels, plasminogen gene analysis, and histopatho-
logical findings.1–5 It has been shown that, in most cases,
there is a deficiency of plasminogen, which is an important
enzyme in the fibrinolytic system.2,3,5 Previous treatment
options included corticosteroids, topical hyaluronidase, a -
chymotrypsin, topical heparin, oral contraceptive pills, and
immunosuppressive agents (such as azathioprine and
cyclosporine A).1,2,6 After the discovery that the etiology of
LC is plasminogen deficiency, specific treatment options such
as fresh frozen plasma (FFP), plasmin, and plasminogen were
added to the previous treatments3,5,7–12 Although treatment with
FFP and plasminogen results in regression of the ligneous
membranes, the effects of other treatments are limited and can be
used as an adjuvant treatment to suppress adjunctive
inflammation. Specific therapy with glu– or lys– plasminogen
concentrates is still under investigation.7,11,12

In this study, we presented the efficacy of topical FFP
therapy on clinical symptoms, findings, and prognosis after
anterior segment surgeries in patients with LC at a tertiary
referral center.

PATIENTS AND METHODS
This study was approved by the review board and

adhered to the provisions of the Declaration of Helsinki for
research involving human subjects. The patients who fulfilled
all of the following criteria were included in the study: 1) those
with documented clinical LC and low plasminogen activity, 2)
those who received topical FFP because they did not respond
to medical treatment including topical corticosteroids, cyclo-
sporine A, and heparin, 3) those who require anterior segment
surgery due to LC-related pathologies or drug-related compli-
cations, and 4) those who have been followed up for at least 1
year after the initiation of topical FFP treatment.

The Basics of the Medical Treatment
In addition to FFP, topical cyclosporine A 0.05%

(Restasis, 2 · 1 drops/d), dexamethasone 0.1% (Maxidex,
4 · 1 drops/d), and preservative-free artificial tears (Tears
Naturale Free, 8 · 1 drops/d) were used in the treatment of all
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cases. Topical FFP was used as the initial treatment in 1-hour
intervals for the first month. The necessary surgical interven-
tions were performed at least 4 weeks after the initiation of
FFP, and the same treatment was continued in the post-
operative period. Dexamethasone was decreased gradually
and stopped at the end of the first month; FFP was used 5
times a day during the follow-up period after the second
month. The dose was adjusted according to the clinical
findings of each patient.

Preparation of FFP
After serological tests, approximately 20 mL of venous

blood from the antecubital veins of blood group–compatible
donors with normal plasminogen levels were taken into sterile
tubes containing citrate–phosphate–dextrose–adenosine. The
plasma was separated by centrifugation at 2800 rpm for
20 minutes. The separated plasma was transferred to sterile
1-mL droppers in a laminar flow under sterile conditions by
an ophthalmologist (S.O.-U.). It was frozen at 224°C for 6
hours. These bottles can be kept at 224°C for 3 months. A
frozen bottle was thawed at room temperature for 40 minutes,
kept at 2–8°C during use, and discarded after 24 hours.

Cryopreserved amniotic membrane was transplanted as
a patch after membrane excision when the exposed area is
large and, inflammation and irritation are excessive. The size of
the amniotic membrane was adjusted to fit the denuded area.

The outcome measures were sex, age of onset, age of
admission to our institution, laterality, trigger factors, clinical
and histopathological findings at the presentation, plasmino-
gen activity levels, medical and surgical treatment before the
initiation of FFP treatment, disappearance or relief of symptoms
under FFP treatment, the anterior segment surgeries that were
performed under FFP treatment [membrane and mass excision,
phacoemulsification and intraocular lens (IOL) implantation, and
deep anterior lamellar keratoplasty (DALK)], disappearance or
recurrence of symptoms after these surgeries, need for amniotic
membrane transplantation (AMT), duration of FFP treatment,
and follow-up time after the first admission.

RESULTS
Eleven eyes of 7 cases (5 female and 2 male patients)

were included in the study. The median age of admission was
19 (1–49) years, median duration of FFP treatment was 48
(15–79) months, median follow-up period was 62 (16–114)
months, and median age at symptom onset was 12 (4–252)
months. General characteristics and findings in presentation
are summarized in Table 1.

The cases were referred for nonspecific conjunctivitis
and membranes that were unresponsive to treatment. Topical
medications and surgeries before presentation to our institu-
tion are detailed in the Table 1. Despite these medications and
surgeries, without topical FFP treatment, the symptoms and
findings did not improve fully, and membranes recurred in all
of cases. Adenoviral conjunctivitis was the initial trigger of
LC that occurred 1 year (case 6) and 2 years (case 7) before
presentation to our clinic. Periodontitis was reported in 3
cases, and no other systemic findings were detected. Con-

sanguineous marriages were reported between the parents of 4
of the patients (cases 1, 3, 5, and 7). In hematological tests,
type 1 plasminogen deficiency was detected in all patients.
Impaired epithelial cells, eosinophilic hyalinization in varying
amounts, amyloid-like material, intense inflammatory cellular
infiltration, and massive fibrin exudation were found in the
histopathological examinations of 4 patients (cases 1, 4, 5,
and 7). These findings were compatible with LC. Plasmino-
gen gene analysis was not performed.

At the initial admission, there were corneal scars in 4
cases (6 eyes), cataracts in 3 cases (4 eyes), glaucoma in 2
cases (2 eyes), and glaucomatous optic atrophy in 1 case
(1 eye). There were no corneal or lenticular pathologies in 3
patients who were treated with FFP soon after the initiation
of symptoms.

Surgeries that were performed are summarized in Table
1. Phacoemulsification with IOL implantation in cases 1 and 4
and DALK in case 4 were performed successfully while
patients were receiving FFP treatment. The cases who
underwent phacoemulsification and IOL implantation were
followed up for 49 (case 1) and 26 (case 4) months, and case
4 who underwent DALK was followed up for 32 months. We
performed AMT in 5 of 7 cases. In case 2, total optic atrophy
secondary to glaucoma with corneal scar and cataract were
present at the initial admission. For this reason, only fibrinous
masses in the bulbar conjunctiva were excised. No additional
surgical interventions were scheduled, and prosthetic contact
lens was applied.

After the initiation of topical FFP, membranes re-
gressed, and anterior segment surgeries were performed
safely in all cases. In addition, recurrences did not occur,
and the possible side effects of systemic FFP and topical
corticosteroids were eliminated. In this study, it was observed
that topical FFP was effective in LC and side effects due to
FFP were not observed in the follow-up evaluation at 1 week,
1 month, and 6 months. All patients included in this study
continue to attend their regular examinations.

DISCUSSION
Although LC frequently affects newborns and children,

it might occur at any age. Despite the fact that female subjects
are reported to be more commonly affected, there are no
obvious sex differences.1,13 Schuster and Sergard1 reported
that the age of onset of LC was 3.5 to 4.5 years; the ratio of
female to male patients was 1.39. Tefs et al13 reported that the
median age of first clinical manifestation was 9.75 months
(range, 3 d to 61 yrs); the ratio of female to male patients was
1.27. In this study, the median age at the onset of symptoms
was 12 months; the ratio of female to male patients was 5/2.
The female predominance among our patients might be
attributed to factors that are still unknown.

Plasminogen deficiency (type 1) and dysplasminogene-
mia (type 2) play a role in the etiology.2,11,13 LC is the most
common clinical manifestation (80%) in type 1 plasminogen
deficiency.2,8,11,13 Similarly, all of our cases showed type 1
plasminogen deficiency. The prevalence among the general
population is unknown, but estimates range between 0.13% and
0.42% in subjects with heterozygous hypoplasminogenemia.7,14
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In individuals with genetic predisposition to plasminogen
deficiency, trigger factors (trauma; autoimmune reactions;
hypersensitivity; or secondary responses to viral or bacte-
rial, local, or systemic infections) might lead to the
emergence of LC.15 Adenoviral conjunctivitis was the
initial trigger factor in 2 of our cases. Surgical trauma
such as cataract, pterygium, or eyelid surgery and strabis-
mus surgery can also act as a trigger of LC.2,3,8,9 When
effective treatment is not applied in patients who are
already diagnosed with LC, surgical trauma invariably
leads to the recurrence of membranes in short time.3,8,9,16

Similarly, in all of our cases, membrane excisions without
topical FFP treatment resulted in a recurrence. Thus, for
effective surgical treatment, etiology-targeted treatment
should be used.

Depending on the rarity of the disease, randomized
controlled studies comparing treatment options are absent.
Thus, a standard treatment protocol does not exist.17–21 In
single case studies and case series, various therapeutic
modalities including steroids, topical heparin, cyclosporine
A, FFP, and plasminogen have been reported to reduce
postoperative recurrences.3,7,10–12,16–22 After the relationship
between LC and plasminogen deficiency was demonstrated,
treatment protocols began to focus on plasminogen treatment.
Intravenous and topical lys– or glu–plasminogen adminis-
tration has been shown to be useful in the literature.2,7,10–12

Although it has been shown to be effective, systemic
administration of FFP is used rarely because of its short half-
life, high cost, the need for central venous catheter, and
hospitalization, and risks such as hemolysis, infections,
transfusion-related allergic reactions, and anaphylaxis are
the factors limiting its clinical use.2,7–12,17–20 In addition,
topical FFP has been shown to be effective and more suitable
with advantages of easy availability, low cost, and easy

application.2,3,5–11 In this context, topical FFP was sufficient
to control the findings in all of our patients. Thus, systemic
FFP was not required. The only disadvantage of topical FFP
is its availability. Because there were no commercially
available FFP or preparation routines in blood banks for
ophthalmic use, we had to prepare the topical FFP. Different
from previous studies in which the FFP was frozen twice
(frozen FFP was melted, divided into droppers, and refrozen),
we divided fresh plasma into droppers and froze it afterward
once.6,8 Thus, by single freezing, we aimed to prevent the
possible degradation of plasminogen and other growth factors.23

Although we did not test the plasminogen activity after a period
of storage, all of our patients were treated sufficiently.

In addition, control of postoperative inflammation is
important for successful treatment. For this purpose, in
addition to topical steroids and cyclosporine A, we performed
AMT in 5 of 7 cases to benefit from its antiinflammatory,
antiangiogenic, and antifibroblastic activity and to promote
epithelialization. The amniotic membrane does not contain
plasminogen, thus does not address the pathophysiology of
the disease. Although it is very helpful in the healing process
of ocular surface, AMT alone might not be sufficient for
preventing recurrences and long-term stabilization of ocular
surface. The highest potential of AMT might be obtained
under topical FFP treatment. Thus, although the primary
cause of the disease is suppressed by the topical FFP
treatment, the inflammation and neovascularization are sup-
pressed by both AMT and antiinflammatory drugs, and proper
and faster epithelialization is promoted by the AMT. In our
study, all of patients received topical FFP, cyclosporine A,
and steroids 4 weeks before the anterior segment surgeries
(membrane excision, phacoemulsification with IOL implan-
tation, and DALK), and this treatment was continued after-
ward. Postoperatively, the subjective complaints of the

TABLE 1. Clinical and Demographic Characteristics of Cases

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7

Sex Female Female Male Male Female Female Female

Age of onset 12 mo 4 mo 6 mo 5 yrs 12 mo 21 yrs 17 yrs

Age of admission 1 yr 3 yrs 27 yrs 49 yrs 1 yr 22 yrs 19 yrs

Laterality Left Right Bilateral Bilateral Bilateral Left Bilateral

Findings in presentation TLM,
superficial
corneal scar,
cataract,
glaucoma

TLM, corneal
scar,

cataract,
glaucoma,

optic
atrophy,
esotropia

TLM,
entropion,
trichiasis,
dense

corneal scar

TLM, fibrinous
mass in

upper TC,
entropion,
dense

corneal scar,
cataract

TLM, fibrinous
mass in
upper TC

TLM, fibrinous
mass in
upper and
lower TCs

TLM

Plg activity (%) (% ranges) 48 (80–120) 36 (80–120) 8 (55–145) 22 (55–145) 23 (55–145) 50 (80–120) 31 (55–145)

Surgeries without FFP ME ME ME, ES MME No excision MME ME

Previous topical medications Ab, Cs, Cy-A,
Heparin

Ab, Cs, Cy-A,
Heparin

Ab, Cs, Cy-A,
Heparin

Ab, Cs, Cy-A Ab, Cs, Cy-A Ab, Cs, Cy-A Ab, Cs, Cy-A

Surgeries with FFP ME, Phe and
IOL

MME, ES ME,
electrolysis
for trichiasis

MME, ES, Phe
and IOL,
DALK

MME MME ME

AMT + + 2 + + + —

Use of FFP 52 mo 48 mo 79 mo 54 mo 22 mo 21 mo 15 mo

Follow-up period 78 mo 114 mo 81 mo 62 mo 23 mo 22 mo 16 mo

Ab, antibiotics; Cs, corticosteroids; Cy-A, cyclosporine A; ES, entropion surgery; ME, membrane excision; MME, membrane and mass excision; Phe and IOL, phacoemulsification and
IOL; Plg, plasminogen; TC, tarsal conjunctiva; TLM, tarsal ligneous membranes.
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patients decreased markedly, membranes did not recur, and
the graft remained clear 32 months after DALK.

In severely affected patients, complications are com-
mon, treatment options are few, and prognosis is poor. Severe
inflammation, infection, the direct mechanical effect of the
membranes, and some medications such as corticosteroids
can cause corneal ulceration and scarring, cataract formation,
and secondary glaucoma.16 To prevent blindness due to
steroid-dependent glaucoma and corneal scarring, proper
diagnosis and initiation of FFP as a diagnosis-targeted treatment
is essential for both treatment and elimination of the need for
corticosteroids and its complications. Otherwise, irreversible
damage of cornea and optic disc can occur as in case 2.2,11

At the initial admission, there were corneal scars in 4
cases, cataracts in 3 cases, glaucoma in 2 cases, and
glaucomatous optic atrophy in 1 case. There were no corneal
or lenticular pathologies in 3 cases who were treated with FFP
soon after the initiation of symptoms.

Surgical trauma is a well-known trigger for the
formation and recurrence of ligneous membranes. If surgeries
were performed without the protection of FFP, probably,
surgeries would end with exacerbated ligneous membranes.
However, under FFP treatment, the necessary anterior
segment surgeries can be performed without recurrence of
the membranes and stable ocular surface.

In our literature search, we did not find a study
representing the findings of LC that underwent anterior
segment surgeries, including phacoemulsification with IOL
implantation and DALK, without intraoperative and post-
operative complications under FFP treatment. In addition,
when compared with previously published cases, this study
has the longest follow-up. The variable follow-up times can
raise a concern on interpreting of outcomes. However, the
shortest follow-up after the initiation of FFP treatment was 15
months. At month 15 and afterward, recurrence of membranes
was not observed in any patient, and the clinical course was
stable in patients with longer follow-ups.

In conclusion, we observed that topical FFP was
effective for regressing membranes, preventing recurrences,
decreasing morbidity, ensuring the safe execution of anterior
segment surgeries by preventing exacerbations related to
surgical trauma, and eliminating side effects due to systemic
FFP and topical corticosteroids.
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