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Abstract
Background: conjunctival nevi are benign ocular lesions with a low risk of malignant transformation to
melanoma. Due to cosmetic reasons patients usually consider surgical removal options. In this case
report, we are presenting a new approach using plasma-assisted noninvasive surgery (PANIS) with
amniotic membrane transplantation (AMT) to sublimate the nevus border and fuse the AMT with the
remaining conjunctiva.

Case presentation: A 33-year-old man with a history of large conjunctival nevus in his left eye, that its
benignity was proved by an expert ophthalmologist through years of examination, has visited our center
in September 2020. Plasma spots were used to sublimate the nevus border and fuse AMT with the
conjunctiva. The patient was discharged fully satis�ed without any complications and no recurrences
were seen in a year of follow-up. Visual parameters were not signi�cantly changed while the Ocular
Surface Disease Index (OSDI) was reduced dramatically.

Conclusion: Conjunctival nevi removal using the PANIS method with AMT is a safe, minimally invasive,
and inexpensive therapeutic option. Plasma spots are suitable for AMT adhesion to the remaining
conjunctiva after the nevus removal. 

Background
Nevus of the conjunctiva presents as a benign pigmented tumorous lesion of the ocular surface. The
bulbar conjunctiva was the most commonly affected area. They can be congenital, melanocytic,
epithelial, or stromal lesions. While they are the most common benign lesions of the ocular surface,
melanomas are rare and malignant. Due to the comparable clinical features between melanomas and
other pigmented nevi, biopsies of such lesions usually should be taken to determine if the lesion is benign
or malignant. Cosmetic reasons are also an indication for complete excisional removal (1–4).

Conjunctival nevi are most common in young adulthood and variable in size, color, and location. White
people are more prone to develop conjunctival nevus but gender has not been associated. They are
classi�ed into compound (most common, nevi cells in the epithelium and subepithelial connective
tissue), junctional (contiguous nests of round/spindle melanocytes near basal cell region with oval
nuclei), subepithelial (nevus cells only in subepithelial connective tissue, no pigment, bland nuclei), and
blue nevi. During puberty, these nevi are more noticeable due to the hormonal changes and they can get
larger, darker, or even transformed to malignant forms (4–6).

Even most of the conjunctival nevi are benign and the risk for malignant transformation is less than 1%,
but about 21 to 25% of malignant melanomas are in association with preexisting conjunctival nevus (6).
Patients with conjunctival nevi, prefer surgical removal and ophthalmology follow-up due to cosmetic
reasons and also cancer prevention (7, 8).
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Plasma is the fourth state of matter has been introduced as a new noninvasive method to treat different
disorders such as wound healing, cancer �eld, and also ophthalmology (9). Using plasma-assisted
noninvasive surgery (PANIS) is a promising technique in various ocular surface disorders. Conjunctival
cyst, conjunctivochalasis, pinguecula, and dry eye treatment with temporary punctal occlusion have been
discussed with the PANIS method in our previous articles (10–15). Currently, the PANIS method has been
used to remove pterygium with amniotic membrane transplantation (AMT) as a new approach (16).

In this case report, we are presenting a new therapeutic technique using the PANIS method for
sublimating conjunctival nevus border and fusing AMT with the remaining conjunctiva.

Case Presentation
A 33-year-old man with a history of left large conjunctival nevus has visited the Vision Health ophthalmic
center in Tehran, Iran between September 2020 and September 2021. His nevus was 7mm in length and 3
mm in diameter and due to the large containing area and its cosmetic effect, it has decreased our patient
self-esteem (Figure 1). According to the history and physical examination by different expert
ophthalmologists, the nevus has not changed in size, color, or shape in times, and benignity factors such
as the presence of cystic lesions, no bleeding, and lack of arteries were determined (17). Our patient has
not had any other symptoms such as blurred vision, irritability, tearing, and itching.

This study has been approved by the ethics committee of Semnan University of Medical Sciences
(IR.SEMUMS.REC.1398.321), adheres to the Declaration of Helsinki and informed consent was taken.

Slit-lamp examination was performed before the surgery and nevus size was also measured. The white
hand-piece of plasma generator device (Plexr, GMV s.r.l Grottaferrata, Italy) with 0.7-watt power was used
in this study (Table 1). Plasma contain charged particles that ionize the air between the needle and tissue,
causing tissue sublimation without any thermal damage to the bare sclera. After the tissue removal,
plasma spots were used for AMT fusion to the targeted area.
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Table 1
Technical features of Plexr device

Parameters Values

Working gas Air

Power supply Docking station = 24V

Handpieces: embedded inductive charger = 5V

Handpieces:  

Max output ≤ 2W

Max working voltage ≤ 1,3 kVPP

Output frequency (70-80) kHz

Handpiece types:  

White V peak to peak = 500V, Power = 0.7W, Frequency =
75kHz

Green V peak to peak = 600V, Power = 2W, Frequency = 75kHz

Red V peak to peak = 700V, Power = 2W, Frequency = 75kHz

Maximum absorbed power (Docking
station)

120W

Applicator electrode Stainless steel sterile disposable needle

Risk classi�cation of the device IIb (Medium-high risk)

Abbreviations: V= Volt, W= Watt, k=kilo, VPP= Peak-to-peak voltage, Hz= hertz.

Surgical technique
The surgery was performed in the operating room by Dr. Farhad Nejat. For anesthesia, topical tetracaine
0.5% (Sina Darou, Tehran, Iran) was used, three times with 5 minutes interval. The patient was placed
behind the slit-lamp and the procedure begins with the Plexr device to sublimate and cut the nevus plus
1.5-2 mm safe margin. After the complete nevus removal, AMT was placed in the bare sclera and plasma
spots were used to fuse the AMT to the conjunctiva (see additional �le 1). In this procedure, plasma spots
were used for sublimating and also fusing. We have not used any suture string or �brin glue for fusion
during the surgery.

After surgery, Cipro�oxacin 0.3% (Sina Darou, Tehran, Iran) was prescribed every six hours and
betamethasone 0.1% (Sina Darou, Tehran, Iran) every four hours for the �rst week. The betamethasone
eye drop was tapered off for one month.
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The patient has not had any complications during and after the surgery and he has the utmost
satisfaction. Pathology and biopsy �ndings of the nevus have consisted of a piece of strip-shaped
grayish tissue measuring 8 mm in length and 5 mm in diameter, suggestive for irritated compound nevus.

Clinical follow-ups after 2 days, a week, a month, and a year were performed and the change in color and
shape of the nevus are shown in Figure 2. The surgery had no signi�cant effect on the measured visual
parameters while it had lowered the Ocular Surface Disease Index (OSDI) (Table 2). Patient satisfaction
was measured using 2 following questions; would you consider this surgery for your other eye if it will
happen, and would you suggest this procedure to your family members if they had it. Our patient
response was positive to both questions. We suggested our patient to visit the ophthalmologist annually.

Table 2
Visual parameters before and after the surgery

  UCVA BCVA IOP OSDI

Pre-surgery 0.8 0.9 12 43.7

Post-surgery 0.8 0.9 14 14.6

Abbreviations: UCVA= Uncorrected visual acuity, BCVA= Best corrected visual acuity, IOP= Intra ocular
pressure, OSDI= Ocular Surface Disease Index

Discussion
Conjunctival nevi are melanocytic lesions that can be congenital and occur within the 6 months of life, or
acquired and appear within the �rst two decades of life. These lesions are usually benign and malignant
transformation is rare. For these lesions, close monitoring with photography by an expert
ophthalmologist is recommended. Diagnosis is made by slit-lamp examination and sometimes pathology
and biopsy (18–20). Even the incidence rate of growing malignant melanoma on preexisting conjunctival
nevi is rare but, the patients usually prefer surgical removal. Cosmetic reasons are the �rst and most
common reason for nevi removal surgery based on different studies. Ocular surface irritation was another
reason for surgical options according to the patients (21). Similar to other studies, cosmetic reasons have
caused our patient low self-esteem due to the nevus appearance, therefore; surgical option was his
preferable choice (22).

Surgical intervention is necessary when the lesion is growing or its color is changing. The only way to
discover the pathology is surgical removal followed by biopsy results. One of the surgical techniques is a
full-thickness excision with a surgical microscope under general anesthesia. In this procedure, the nevus
is removed along with a healthy margin and then closed with Vicryl 8-0 suture strings. Conjunctival
edema, congestion, conjunctival hypertrophy, and also scaring were the post-surgery complications (23).

Another surgical option in large conjunctival nevi removal is using AMT to reconstruct the site of surgery
after conjunctival resection. There are several advantages to using an amniotic membrane (AM). They
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are rich sources of stem cells that can help conjunctival epithelialization and healing process, maintain a
normal conjunctival cosmetic appearance, and also reduce in�ammation, immune rejection,
vascularization, scarring, and pain after the surgery (24, 25).

Argon laser photoablation of conjunctival nevi is a safe, inexpensive, and fast alternative to surgery. This
method is used especially when classical surgery is impossible due to the large size of the nevus. Argon
laser ablation is a simple procedure without intraoperative hemorrhage. The recurrence rate is lower than
the classical surgery. Against its simplicity, argon laser can destroy a primary malignant lesion without
the ability to do histopathology testing for de�nite diagnosis (26–28). Post-operative in�ammation,
choroidal and ciliary body detachment, and subretinal neovascularization are other complications
following argon laser ablation (29–31).

Pattern Scan Laser (PASCAL) photocoagulation is an alternative method for conjunctival nevi removal. In
this method, collateral injuries were reduced due to the pulse duration reduction. Reduction in ocular pain
during the procedure was another advantage of this method rather than argon laser ablation. After long-
term follow-ups, there was no sign of recurrence or scaring. Similar to argon laser ablation, the PASCAL
method also cannot have the histopathological con�rmation of the tissue (32).

Recently, plasma radiofrequency ablation has been used to remove various nevi in different parts of the
body such as skin and around the eye and its safety has been discovered (33, 34). Based on our previous
studies on the PANIS method and its e�cacy, it has shown that this method can be a minimally invasive
technique for various ocular surface disorders (10–15). Therefore; in this case report, we are presenting a
new approach for conjunctival nevus ablation using the PANIS method with AMT in a young adult. We
did not use any �brin glue or suture strings in this procedure and plasma spots were used for cutting,
sublimating, and also fusing the AM to the conjunctiva. There was no sign of recurrence in 1 year of
follow-up and the patient’s OSDI was reduced after the surgery.

Conclusion
The PANIS method application with AMT in conjunctival nevus ablation is a safe, minimally invasive,
sutureless with short learning curve, and inexpensive technique. Plasma spots are suitable for AMT
adhesion to the remaining conjunctiva after the nevus removal. There were no postoperative
complications immediately after the surgery and also in one year of follow-up.

Abbreviations
PANIS
plasma-assisted noninvasive surgery/ AMT:amniotic membrane transplantation/ OSDI:Ocular Surface
Disease Index/ UCVA:Uncorrected visual acuity/ BCVA:Best corrected visual acuity/ IOP:Intra ocular
pressure.
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Figure 1

Patient conjunctival nevus before the surgery
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Figure 2

Patient conjunctival nevus 2 days, a week, a month, and a year after the surgery
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