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Purpose: Introducing a new technique to remove the conjunctival cyst using atmospheric 
low-temperature plasma (ALTP) and assessing its effectiveness.
Patients and Methods: Five eyes with conjunctival cysts were included in this study. The 
procedure was started by applying a plasma spot on the highest point of the cyst, and then 
other spots were spirally applied to the base of the cyst to debulk it. The conjunctival cysts 
were removed using the white handpiece of the plasma generator device (Plexr, GMV s.r.l 
Grottaferrata, Italy). Refraction, visual acuity, intraocular pressure (IOP), contrast sensitivity 
(CS), aberrometry, dry eye tests, and ocular surface disease index (OSDI) questionnaire were 
measured before, one and six months after treatment.
Results: The mean size of the cysts was 3.6 mm (range 2.1 to 4.8 mm). No intraoperative 
and postoperative complications were observed. Postoperative examinations showed that the 
patients’ cysts were completely healed and recurrence did not occur. Significant changes in 
visual parameters, IOP, CS, aberrometry and dry eye tests were not observed in the follow-up 
periods after treatment compared to before. OSDI score decreased after cyst removal.
Conclusion: Our recommended technique using ALTP can be used as a new approach to 
treating conjunctival cysts. This technique is a simple, office-based, minimally invasive, 
effective and inexpensive way to remove a cyst.
Keywords: ocular surface disorder, conjunctival cyst, atmospheric low-temperature plasma, 
sublimation, soft surgery

Introduction
The Conjunctival cyst is a sac-like lesion with a thin wall that contains clear or 
sometimes turbid fluid.1,2 This lesion can be congenital or acquired. Congenital 
cysts can remain hidden in the fornix and gradually increase with age.3 Acquired 
cysts can appear after eye trauma, after surgeries such as strabismus, pterygium, 
scleral buckling, resulting from conjunctivitis such as trachoma, rarely after med-
ication, or even spontaneously.1,2,4-6 Most patients with conjunctival cysts are 
asymptomatic, but others may have symptoms such as mild ocular discomfort, 
foreign body sensation, corneal astigmatism by compression, dry eye due to 
unstable tear film, and cosmetic disfigurement, depending on the location and size 
of the cyst.3,7

Cysts may remain stable and asymptomatic and rarely resolve spontaneously. 
Removal of these lesions if the cyst is large or symptomatic or the patient is 
dissatisfied with the appearance of the cyst is a selective treatment. The treatment 
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for cysts is to remove them completely. So far, different 
methods have been proposed, including aspiration,8 

excision,2,8,9 thermal cautery,4 alcohol injection,5 argon 
laser photoablation,10 YAG laser,11 high-frequency radio- 
wave electrosurgery7 and pattern scan laser 
photocoagulation12 to remove the conjunctival cyst. The 
main complication after treatment is recurrence, which 
may occur due to the lack of complete separation of the 
cyst and remain its epithelial cells. Some methods may 
also damage healthy conjunctiva, sclera, or muscle.

In recent years, plasma technology in medicine has 
played an important role in performing non-invasive sur-
geries, and different types of plasma generators have been 
developed for medical use.13 We found the use of atmo-
spheric low-temperature plasma (ALTP) on the surface of 
the eye is safe in our previous study on an animal model. 
So, it seems there is the potential to use this type of plasma 
to treat some ocular surface disorders.14 In the following 
study, we introduce a new and simple plasma-based 
approach to conjunctival cyst removal.

Patients and Methods
The study, conducted in conjunction with the Helsinki 
Declaration, included five patients with conjunctival cysts 
who visited the Vision Health ophthalmic center in Tehran 
between November 2018 and August 2019. These patients 
were nominated for plasma treatment. Patients were 
explained how we use plasma for cyst removal and the 
written informed consent was provided by them to have 
the case details and any accompanying images published. 
This study has been approved by the ethics committee of 
Semnan University of Medical Sciences (IR.SEMUMS. 
REC.1397.198).

All patients underwent slit lamp and fundus examina-
tions before treatment. Also, refraction, uncorrected dis-
tance visual acuity (UDVA), corrected distance visual 
acuity (CDVA), contrast sensitivity (CS), intraocular pres-
sure (IOP), aberrometry, and dry eye tests including tear 
breakup time (TBUT), tear meniscus height (TMH), cor-
neal fluorescein staining (CFS), 5-minute Schirmer test 
I and ocular surface disease index (OSDI) for patients 
were measured. CS, IOP, and aberrometry were performed 
using the Mars letter contrast sensitivity test (Mars 
Perceptrix, Chappaqua, New York, USA), rebound ton-
ometer (Icare Finland Oy, Vantaa, Finland) and, ray- 
tracing aberrometer (iTrace, Tracey Technologies, 
Houston, TX, USA), respectively. TBUT, TMH, and CFS 
were measured using a handheld ocular surface analyzer 

(OSA-VET, SBM Sistemi, Torino, Italy). All of these 
parameters were reassessed one and six months after 
treatment.

Cyst removal of all patients was performed using the 
plasma generator device (Plexr, GMV s.r.l Grottaferrata, 
Italy). Plasma, as the fourth state of matter, is produced by 
superheating a gas or applying a strong magnetic field to 
it.15 Plasma used in aesthetic medicine is formed at tem-
peratures slightly higher than room temperature and atmo-
spheric pressure. Many of plasma generators in this area 
create plasma by ionization of the air between the tip of 
the device and the tissue. The difference in potential 
between these two points produces an electric arc.16 The 
Plexr that used in this study is a cordless micro-surgical 
handheld device. It transmits energy to the superficial 
tissue by generating a small arc and causing it to subli-
mate. Sublimation is the process by which solid without 
a transitional liquid phase is directly converted to gas, thus 
preventing any thermal damage to the surrounding 
tissue.16 The handpiece of the device looks like a thick 
pen with a needle at the end, which is placed a short 
distance from where it should be treated. To remove the 
conjunctival cyst, the white handpiece was used, which 
produces the plasma with the least amount of power (0.7 
watts) and close to the tissue.

Surgical Technique
First, the patient’s eye was anesthetized with 0.5% topical 
tetracaine (Sina Darou, Tehran, Iran). The plasma-assisted 
non-invasive surgery (PANIS) method begins with the 
patient being placed behind the slit lamp. The surgeon 
uses the white handpiece of the Plexr device to apply 
a spot to the highest point of the cyst. With this spot, the 
fluid inside the cyst comes out. Then other spots are 
applied continuously at the boundary of the lesion until 
reaching the initial spot or in a spiral path so that the liquid 
inside the cyst is completely removed and the cyst is 
debulked. After that, a few spots are applied at the base 
of the cyst to remove most of the existing epithelial cells 
and prevent the recurrence. Finally, spots are applied 
around the cyst to fuse the conjunctival tissue into the 
underlying layers. There is no limit to the number of 
spots to reach the final result. All steps of the PANIS 
method can be seen in Figure 1 and supplemental video. 
After surgery, the patient was given a medication prescrip-
tion containing chlobiotic 0.5% (Sina Darou, Tehran, Iran) 
every six hours and betamethasone 0.1% (Sina Darou, 
Tehran, Iran) every four hours for a week. One week 
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after surgery, the chlobiotic drop was discontinued and the 
dose of betamethasone tapered off over one month. All 
surgeries were performed by one surgeon (F. N.). Patients 
were followed up for a day, a week, and one to six months 
after surgery.

Results
The study included five patients (5 eyes with idiopathic 
conjunctival cysts) between 34 and 69 years old. The mean 
size of the cysts was 3.6 mm (Range 2.1 to 4.8 mm). No 
intraoperative and postoperative complications were 
observed. It should be noted that in the first patient with 
the inferior temporal forniceal cyst position, no effect was 
observed on the fornix in the form of scarring. None of the 
patients reported pain during or after surgery. Patient char-
acteristics, cyst size and position, measured visual para-
meters and dry eye tests can be observed in Table 1. As 
expected, there were no significant changes in visual para-
meters (refraction, UCVA, BCVA, CS, total aberration), 
IOP and dry eye tests (TBUT, TMH, CFS, Schirmer) in the 
follow-up periods after treatment compared to before. 
Another parameter examined in this study was the OSDI 
questionnaire score. This questionnaire is a quick assess-
ment of ocular irritations related to dry eye and its effect 
on vision-related function. The higher OSDI score indi-
cates greater disability. Table 1 shows that patients’ scores 
decreased after the cyst was removed. This may indicate 
an improvement in the annoying irritations caused by the 
cyst. In addition to the questionnaire, the patient’s overall 

satisfaction was questioned. All patients were satisfied 
with the removal of the cyst.

No recurrence was observed over the six-month fol-
low-up. Slit lamp images of some patients can be seen in 
Figure 2 before and 6 months after cyst removal. These 
images show that the cysts have completely healed.

Discussion
Histologically, the conjunctival cyst includes the wall and 
the surface composed of non-keratinized squamous epithe-
lium, and goblet cells appear as epithelial cells in its wall. 
These cells produce mucus secretions inside the cyst 
cavity.7 When the cyst is large or annoying in terms of 
visually impaired, motility disturbance, foreign body sen-
sation, dry eye, and cosmetic disfigurement, removal is 
a selective treatment. A review of studies shows that 
different methods have been proposed to manage conjunc-
tival cysts and each method may have limitations. Simple 
aspiration is a common office-based procedure for remov-
ing the cyst, but because the epithelial cells lining the cyst 
capsule remain, recurrence is possible.6,10 Another method 
is intracystic injection using sclerosing agents such as 
doxycycline17 and isopropyl alcohol.5 The mechanism of 
action of these agents is an inflammatory or sclerosing 
reaction9 that can lead to protein denaturation, dehydra-
tion, cell membrane disruption, loss of cellular function5 

and prevent the cyst reformation.9 Although this method 
has been successful in eliminating cysts, the extravasation 
of these substances has the risk of orbital inflammation 

Figure 1 Steps of the PANIS method to remove the conjunctival cyst. (A) Place the patient behind the slit lamp and use the white handpiece of Plexr device (B) The cyst of 
patient No. 5 (C) Apply the first spot to drain the fluid of the cyst (D) Apply consecutive spots at the edge of the cyst (E) Continue the spots and reach the initial spot (F) 
Apply some spots to the base of the cyst to prevent recurrence and around the cyst to fuse conjunctival tissue to the underlying layers (G) End of the surgery and complete 
removal of the cyst.
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and damage to adjacent tissues such as the cornea.18 

Thermal cauterization is another effective method in 
which the surface and then the base of the cyst is cauter-
ized using battery-powered portable thermal cautery at 
high temperature (2200 °F).4 In this method, thermal 
energy may damage muscle and scleral tissue in the form 
of thermal burns.7 Cyst removal using high-frequency 
radio-wave electrosurgery is another recommended 
method that reduces damage to surrounding tissues and 
heat diffusion due to tissue coagulation at lower tempera-
tures than electrocautery.7 Lasers have also been used to 
treat the conjunctival cyst. Applying 5 MJ neodymium- 
doped yttrium aluminum garnet (Nd: YAG) laser on the 
cyst surface is one of the proposed methods11 that does not 
guarantee complete removal of the cyst.7 Inspired by the 
removal of nevus19 and pinguecula20 using argon laser 

photocoagulation, collapsing the cyst and then photoablat-
ing the base tissue of the cyst has also been performed by 
this laser.10,21 Because the cyst base is in a deeper position 
than the nevus and pinguecula, an increased amount of 
laser should be used to access it. This can damage sur-
rounding tissues and increases the pain.7 In addition, 
recurrence has been reported after the removal of the 
cyst using argon laser.21 Another laser that has been sug-
gested to remove the cyst is the pattern scan laser 
(PASCAL).22 PASCAL is a 532-nm frequency-doubled 
Nd: YAG diode-pumped solid-state laser that has 
a shorter pulse duration than the argon laser and reduces 
the amount of damage to adjacent tissues with less pene-
tration and lateral spread of heat.12 In this method, an 
attempt has been made to remove the cyst without dama-
ging its wall through a small laser-created opening. This 

Figure 2 Patient slit lamp images (A) before (B) six months after treatment.
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technique has only been recommended for freely movable 
conjunctival cysts, and the safety and efficacy of this 
procedure for other types of cysts should be assessed. 
Finally, the excision can be described as a standard inva-
sive method for treating the cyst in which the conjunctiva 
near the cyst is incised and the cyst is removed so that the 
capsule is not damaged. The wound site is then sutured. 
Because the size of the incision in this surgery is relatively 
large, more time is needed for hemostasis or suturing. 
However, another conjunctival cyst may occur during the 
suturing process.23 Also, the visualization of the cyst cap-
sule is difficult due to conjunctival hemorrhage.6 Rupture 
or perforation of the cyst often occurs during surgery, 
which is an important factor in its complete failure and 
recurrence.9 To visualize and completely remove the cyst, 
the staining technique of the cyst wall with indocyanine 
green24 and trypan blue25 has been suggested. However, in 
such techniques, in addition to dye costs, there is a risk of 
staining adjacent healthy tissues and cyst rupture due to 
excessive injection of dye.7 Table 2 summarizes the var-
ious methods for removing conjunctival cysts.

To the best of our knowledge, this is the first study to 
offer a technique to remove the conjunctival cyst using the 
plasma. This approach has some advantages over the men-
tioned methods. The first advantage is its simplicity and 
minimally invasiveness, and it can be done in the office 
setting compared to the methods that require the operating 
room. Second, the technique is performed under topical 
anesthesia and does not require injection or general anesthe-
sia. Third, compared to the excision method, incision, hemos-
tasis, and suture are not required. Fourth, the superficiality of 
the plasma mechanism of action does not damage deeper 
tissues such as the sclera and muscle unlike electrocautery 
and radio-wave electrosurgery. The histopathological results 
of our previous study on the animal model showed that 
applying the plasma to the conjunctiva using the low power 
handpiece of the Plexr device does not cause inflammation 
and necrosis in the scleral tissue and maintains its integrity. 
This finding confirms no damage to the deep tissue layers.14 

Fifth, the Plexr device operates at temperatures slightly 
higher than room temperature (30–60 °C) and by applying 
it, the electric current does not pass through the tissue. 
However, in order to cut, coagulate and fuse the tissue, the 
electrocautery uses very high temperature and the electrosur-
gery passes an electrical current through the tissue. The high- 
frequency electricity is delivered to the tissue through the 
ends of the electrode and the resistance of the tissue then 

generates thermal energy within the tissue.7 This heat energy 
can create necrotic tissue around the ablated tissue and delay 
the healing process. But in the plasma method, the tissue is 
sublimated when the air particles and ions hit the target 
surface. In addition, one study has reported the presence of 
small remnant particles in the subconjunctival area of some 
patients during the follow-up period after high-frequency 
electrosurgery. These remnant polytetrafluoroethylene 
(PTFE) particles may have been detached from the electrode 
coating of the needle.26 Such particles may have the potential 
to cause inflammation or other systemic side effects. Sixth, 
the plasma does not create necrotic tissue compared to the 
proposed methods using lasers. The laser can increase cell 
temperature, denaturation of proteins and collagen, and 
necrosis of the cells.27 In addition, to prevent recurrence of 
the cyst, more extensive laser treatment should be performed, 
which can increase tissue damage and therefore only be 
possible for small cysts. Unlike lasers, the plasma can also 
target the base of the cyst without damaging nearby tissues 
and prevent the recurrence. Finally, the last advantage is the 
portability of the plexr handpiece compared to other devices 
such as electrosurgery and laser.

In this study, for the first time, visual variables, dry eye 
tests, and OSDI questionnaire were assessed before and after 
the cyst was removed. The results showed that after removal 
of the cyst, visual parameters and dry eye tests did not change 
significantly and only the OSDI questionnaire score was 
improved. Decreased scores may be due to reduced annoying 
symptoms caused by the cysts or patient satisfaction from the 
psychometric perspective. The six-month examination also 
indicated that the cysts had healed and did not recur.

It should be noted that one of the limitations of our study 
is the small number of patients. Our proposed method is 
a basic technique and it may need to be modified for various 
sizes and etiology with different thickness of cyst wall. So, 
studies with more patients and longer follow-up time are 
essential. Another limitation is the inability to perform the 
biopsy of the cyst. Accordingly, when the lesion is suspi-
cious and requires the biopsy, it is best to use methods that 
extract the tumor without damaging its capsule.

In conclusion, it can be said that the PANIS method is 
a soft, minimally invasive, low-complication and office- 
based surgery that can be used to remove the conjunctival 
cyst safely and effectively. Ophthalmologists can acquire 
the necessary skills to perform this surgical technique in 
a short period of time with enough practice and more 
familiarity with the mentioned plasma technology.
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Table 2 Various Methods for Removing Conjunctival Cysts

Author (s) 
(Year)

Methods Office- 
Based

Type of 
Anesthesia

Eyes 
(n)

Cyst Size 
(mm)

Follow-Up 
Time 
(month)

Complications Eyes with 
Recurrence 
(n)

Bustros and 

Michels 
(1984)11

Nd: YAG laser Yes Topical 1 N/M 3 No 0

Hawkins and 

Hammin 

(2001)4

Thermal cautery Yes Local 3 Small 1–2 No 0

Yien et al (2009)6 Use of sodium 

hyaluronate and 
indocyanine green 

for conjunctival 

cyst excision

N/M N/M 1 4.5 N/M N/M N/M

Kothari (2009)5 Isopropyl alcohol 

with paired 
injection 

technique

Yes Topical 2 Small 9 Patient burning 

sensation during 
exam.

0

Han et al (2012)10 Argon laser 

photoablation

N/M Topical 1 3 6 No 0

Eom et al (2014)8 Sutureless small- 

incision 

conjunctival 
cystectomy

N/M Topical then 

local

4 N/M 2–6 N/M 0

Park et al (2015)7 High-frequency 
radio-wave 

electrosurgery

N/M Topical 21 N/M 6–14 Mild foreign 
body sensation 

for two days in 

two patients

0

Yang et al (2017)22 Pattern scan laser 

photocoagulation 
(PASCAL)

N/M Topical 1 3.5 6 Minimal amount 

of 
subconjunctival 

hemorrhage

0

El-Abedin Rajab 

and Demer 

(2019)2

Surgical excision 

of conjunctival 

retention cyst 
using trypan blue 

with 

methylcellulose

No 2 Local 

1 General

3 N/M 24 N/M 1

Han et al (2020)21 Modified argon 

laser 
photoablation

Yes Topical 17 4.8 

(range 3–8)

6–28 Hemorrhage in 

one patient 
during surgery, 

two eyes 

developed mild 
conjunctival 

swelling and 

foreign body 
sensation post- 

operative

3

Abbreviations: Cyst size, mean of horizontal and vertical diameters; N/M, not mentioned.
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