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af' OPEN ACCESS ABSTRACT
Aim: to evaluate the clinical outcomes of patients treated with amniotic membrane
Corresponding Author: transplantation (AMT) following excision of conjunctival and limbal tumors.

Methods: The eyes of three patients who presented with conjunctival and limbal
tumours and underwent surgical excision and biopsy with the ‘no-touch
technique’, followed by AMT, along with intraoperative Mitomycin
C(MMC)0.04%application and perilesional double freeze-thaw cryotherapy were
evaluated.
Pin code: 781006 Results: The mean age of patients was 53.3 years. The affected quadrants were the
Guwahati, Assam, INDIA temporal conjunctiva in two cases and the nasal quadrant in one case. In our case
series, all the lesions were benign, and additional treatment was required in only
one case. Postoperative complications noted were conjunctival granuloma in one
case and minimal conjunctival scarring in another. In our case series, no recurrence
was noted during the long follow-up period.
The functional outcomes were excellent in all cases, with no recurrence.
The cosmetic outcome was good in two cases, and minimal scarring was observed
Received: 02-05-2026 in one case. No other studies have reported cosmetic outcomes earlier.
Accepted: 25-05-2026 Conclusion: The use of amniotic membrane, combined with intraoperative MMC
Available online: 07-06-2026 and cryotherapy, facilitates the reconstruction of large ocular surface defects
without causing recurrence or major postoperative complications.
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INTRODUCTION

Conjunctival and limbal tumors comprise conditions that affect the cosmetic appearance and ocular morbidity of the patient.
They are classified as benign, pre-invasive, or invasive. Benign ocular surface squamous neoplasia (OSSN) comprises
papilloma, pseudoepitheliomatous hyperplasia, and benign hereditary intraepithelial dyskeratosis. '

The amniotic membrane (AM) is a thin, translucent biological structure devoid of nerves, blood, or lymph vessels. It has
anti-inflammatory and anti-scarring effects on the ocular surface. Therefore, AM is an ideal tissue for the reconstruction of
ocular surface tumors.>’

Cryotherapy reduces recurrence rates by destroying tumor cells at the margins or the base of the sclera using superficial
and deep-freezing techniques.®’ In this case series, we report our long-term experience with Amniotic Membrane
Transplantation (AMT) followed by topical mitomycin C (MMC) 0.04% application and cryotherapy after the excision of
large conjunctival and limbal tumors.

Dr. Parmita Dutta et al. Outcomes of Amniotic membrane transplantation (AMT) after excision of conjunctival 2439
tumours- A case series. Int. ] Med. Pharm. Res., 7(3): 2439-2443, 2026


https://ijmpr.in/

MATERIALS AND METHODS:

This case series was conducted in accordance with the Declaration of Helsinki.

Written informed consent was obtained from the patients for the use of their images and clinical information.

This prospective, interventional case series reviewed the long-term outcomes of three patients who underwent AMT
followed by topical MMC and double freeze-thaw cryotherapy after excision of conjunctival and limbal tumours performed
by a single surgeon from December 2023 to May 2024.

Surgical intervention techniques:

Surgical excision of the tumour by ‘No touch’ technique:

All interventions were performed under peribulbar anesthesia in the operating theatre. Wide surgical excision was
performed, maintaining 4 mm tumour-free margins for the conjunctival component and 2 mm margins for the corneal
component after alcohol keratoepitheliectomy to reduce the risk of tumour seeding.*!°

Topical MMC (0.04%): Topical MMC was applied to the area of the lesion and subconjunctival tissue, using a merocele
sponge for 2 minutes. This was performed to reduce scarring and the risk of recurrence. The sponge was then discarded,
and MMC was washed off with sterile normal saline.

Cryotherapy: Double freeze-thaw cryotherapy was applied to the resected conjunctival margins. The conjunctival margin
was lifted, and the cryoprobe was placed at a point on the lifted margin for 15 seconds and then removed. A freeze-thaw
cycle was then applied to the adjacent area. This was repeated over the entire perimeter. This cycle was repeated once
more.>%?

Amniotic Membrane transplantation:

The ocular surface was reconstructed using cryopreserved AM. A single layer of amniotic membrane was placed over the
defect with the stromal face down and secured with fibrin glue. A bandage contact lens was placed over it.!

Functional outcome was defined as complete excision of the conjunctival mass with no recurrence. Cosmetic outcome was
defined as a clear or scarred ocular surface.

CASES:

Case 1: A 72-year-old man presented with a gradually progressive painless conjunctival mass in his left eye for three
months. On slit lamp examination (SLE), his left eye (OS) showed leucomatous growth of size 3.5 mm x 3 mm in the
temporal bulbar conjunctiva and involving one clock hour of the cornea. The margins were irregular, fimbriated with a
feeder vessel supplying it (Figure 1).

Optical coherence tomography of the anterior segment (AS-OCT) in OS showed an abrupt transition from normal to
abnormal epithelium, with thickened, hyperreflective epithelium and backshadowing, suggesting a diagnosis of OSSN.
Surgical intervention was performed according to the above-mentioned protocol.

Histopathology (HPE) reports revealed hyperkeratosis, parakeratosis, and patchy areas of hyperplastic epithelium
containing scattered goblet cells, suggesting benign hereditary epithelial dyskeratosis.

Topical MMC 1 MU/ml was started for 3 cycles, 1 week on and 1 week off, because, despite the biopsy result being benign,
it was clinically suspected to be a preinvasive lesion.

At the end of 2 months, the patient had a well-resolved AMG. There was no recurrence at 24 months.

Figure 1
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CASE 2: A 42-year-old man presented with a painless temporal bulbar conjunctival mass in the right eye (OD) that had
gradually progressed in size for 2 months. The patient had no history of trauma or ocular surgery.

On SLE, it measured 3 x 3 mm, was cystic, had irregular margins, and showed no overlying keratin or pigmentation. There
was a congenital pigmented nevus just adjacent to the cystic lesion (Figure 2).

Surgical intervention was carried out.

HPE revealed loose fibrous tissue lined by a flattened layer of squamous epithelium, suggesting an epidermal inclusion
cyst.

At 2 months, a granuloma (2x2 mm) was observed in the inferior temporal bulbar conjunctiva. Oral prednisolone (1 mg/kg
bw) along with topical prednisolone 1% was administered in a tapered dose over 1 month.

At 6 months, granulation tissue disappeared.

At 36 months, the ocular surface was well-epithelialized with no recurrence.

CASE 3:

A 46-year-old man presented in the OS with a nasal conjunctival mass that had gradually progressed in size for 2 months.
The patient had no history of trauma or any previous surgery.

On SLE, the left eye showed a fibrotic mass of 2 x 3 mm in the nasal bulbar conjunctiva touching the limbus. There were
no feeder vessels, pigmentation, or overlying keratin (Figure 3).

Surgical intervention was carried out.

HPE revealed papillomatosis of the bulbar conjunctival squamous epithelium.

At 2 months, the AMG resolved.

At 24 months, there was no recurrence, but minimal conjunctival scarring was noted.

In all cases, postoperatively, topical dexamethasone and moxifloxacin were started and tapered over 6 weeks, along with
lubricants.

Figure 3
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Figure legends:

Figure 1: Preoperative and postoperative images a) Preoperative image showing leucomatous growth of size 3.5 mmx 3
mm in the temporal bulbar conjunctiva and involving 1 clock hour of cornea.b)Post-operative image at 1 month c)Post-
operative image at 10 months d) AS OCT image showing abrupt transition from normal to abnormal epithelium with
thickened and hyperreflective epithelium with back shadowing.

Figure 2: Preoperative and Postoperative images: a) Preoperative image showing a temporal conjunctival mass 3 mmx
3mm in size, cystic in nature, with irregular margins, with an adjacent congenital nevus b) Postoperative image on day 1
c) Postoperative image on day 8 d) Postoperative image at 1 month e) Postoperative image at 2 months f)Postoperative
image at 3 months g) Postoperative image at 6 months h) Postoperative image at 18 months.

Figure 3: Preoperative and postoperative images showing a) Preoperative image showing nasal conjunctival mass b)
Postoperative image at day 8 c) Postoperative image at 1 year

DISCUSSION:

After excising the tumor with clear margins, the aim was to achieve optimal functional and cosmetic results. To cover the
defects, AM is a suitable substitute because it does not induce scarring, inflammation, or vascularization, is necrosis-
resistant, remains transparent, and prevents recurrence by downregulating inflammation and fibrosis.?

Defects larger than 10 mm can cause scarring, restriction of eye movements, or discomfort for the patient. AM acts as a
scaffold for conjunctival epithelial migration.’

The patients’ preoperative findings, interventions, and postoperative data are summarized in Table 1.

In our case series, the mean patient age was 53 years. In another case series by GoktayEnorSenaz et al, the mean age was
56 years.1 In the study of Agraval U et al, the mean age was 54 years.’

In our case series, the affected quadrants were the temporal conjunctiva in 2 cases and the nasal quadrant in 1 case.

In the case series by Goktaz E.S et al, the nasal conjunctiva affected (8 cases) was more than the temporal conjunctiva (6

cases).!

In our case series, all the lesions were benign. In the case series by Goktas E.S et al, one case was Carcinoma in situ, one
case was Squamous cell carcinoma, and the rest were benign.!

In the case series by Agraval U et al., 3 cases were malignant, and 1 was benign.’
One study by Furdova A et al showed 54 malignant cases and 14 benign cases.?

Additional treatments were required in only one case in our case series. In the study by Agraval et al, additional treatment
was required in carcinoma in situ cases.’

Postoperative complications in our case series were conjunctival granuloma in one case and conjunctival scarring in
another.

In the case series by Goktas E.S et al, complications were noted in 4 cases (corneal scarring, vascularization, limbal
insufficiency).'

In the study by Agraval U et al, complications noted were granuloma, symblepharon, and minimal scarring in 5 out of 53
patients.’

In our case series, no recurrence was noted during a long follow-up period. Goktas E. S. et al. found recurrence in 4 cases
out of 14. Agraval U. et al. found recurrence in 5 cases, but not at the graft site.’

The mean follow-up period in our case series was 28 months, which was comparable to other studies. In the case series by
Goktas E.S et al, the mean follow-up period was 20 months.1 In the study by Agraval U et al, the mean follow-up period
was 21 months.’

The functional outcomes were excellent in all cases, with no recurrence.

The cosmetic outcome was good in two cases, and minimal scarring was observed in one case. No other studies have
reported cosmetic outcomes earlier.

The limitations of our case series are as follows:
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1. Small case series
2. AS OCT could not be documented in two cases, as they were from the nonpaying section.
Table 1: Preoperative data, interventions and postoperative findings of the conjunctival tumours
Case Eye Area Pathologic | Postoperative | Postoperative | Recurrenc | Cosmetic | Follow
numbe | affecte | affected diagnosis use of | Complication | e appearanc | up
r d MMC(Yes/no | s e period
)
Casel | OS Limbus Benign Yes None No Good 24
and hereditary month
temporal epithelial S
conjunctiv | dyskeratosi
a s
Case2 | OD Limbus Epithelial No Conjunctival | No Good 36
and inclusion granuloma month
temporal cyst s
conjunctiv
a
Case3 | OS Nasal papilloma No Minimal No Fair 24
conjunctiv scarring month
a s
3.
OD=right eye, OS= left eye, MMC= Mitomycin C
CONCLUSION:

The use of AMT, along with intraoperative MMC and cryotherapy, helps reconstruct large ocular surface defects without
recurrence or major postoperative complications.
However, larger studies with longer follow-up periods in the future will help confirm our findings.

Acknowledgement: None

Conflicts of Interest: None

Conflicts of interest statement: None declared
Source of funding: None declared

REFERENCES:

1.

2.

10.

Goktas SE, Katircioglu Y, Celik T, Ornek F. Surgical amniotic membrane transplantation after conjunctival and
limbal tumor excision. ArquivosBrasileiros de Oftalmologia. 2017;80(4):242-6.

Furdova A, Czanner G, Koller J, Vesely P, Furda R, Pridavkova Z. Amniotic membrane application in surgical
treatment of conjunctival tumors. Scientific Reports. 2023 Feb 17;13(1):2835.

Chen Q, Wang H, Zhao Y, Wang P. Combination of cryotherapy and mitomycin C in excision for treatment of
ocular surface squamous neoplasia. Int J Clin Exp Med. 2019 Jan 1;12(10):12494-9.

Alvarez OP, Zein M, Galor A, Karp CL. Management of ocular surface squamous neoplasia: Bowman Club
Lecture 2021. BMJ Open Ophthalmology. 2021 Jul 27;6(1).

Agraval U, Rundle P, Rennie IG, Salvi S. Fresh frozen amniotic membrane for conjunctival reconstruction after
excision of neoplastic and presumed neoplastic conjunctival lesions. Eye. 2017 Jun;31(6):884-9.

Nanji AA, Sayyad FE, Karp CL. Topical chemotherapy for ocular surface squamous neoplasia. Current opinion
in ophthalmology. 2013 Jul 1;24(4):336-42.

Toda A, Okabe M, Yoshida T, Nikaido T. The potential of amniotic membrane/amnion-derived cells for
regeneration of various tissues. Journal of pharmacological sciences. 2007;105(3):215-28.

Li AS, Shih CY, Rosen L, Steiner A, Milman T, Udell 1J. Recurrence of ocular surface squamous neoplasia treated
with excisional biopsy and cryotherapy. American Journal of Ophthalmology. 2015 Aug 1;160(2):213-9.
Jakobiec FA, Brownstein S, Albert W, Schwarz F, Anderson R. The Role of Cryotheraphy in the Management of
Conjunctival Melanoma. Ophthalmology. 1982 May 1;89(5):502-15.

Shields JA, Shields CL, De Potter P. Surgical management of conjunctival tumors: the 1994 Lynn B. McMahan
Lecture. Archives of ophthalmology. 1997 Jun 1;115(6):808-15.

Dr. Parmita Dutta et al. Outcomes of Amniotic membrane transplantation (AMT) after excision of conjunctival 2443
tumours- A case series. Int. ] Med. Pharm. Res., 7(3): 2439-2443, 2026



