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BACKGROUND: Conjunctival papilloma is often resistant to treatment. Various therapies have been reported with no gold
standard. The purpose of this study was to compare treatment outcomes after various therapies.
METHODS: A retrospective chart review of 30 conjunctival papilloma patients from 2009–2020. Data on demographics, tumour
characteristics, primary treatment and outcomes were collected. The primary outcome was the frequency of complete tumour
resolution and recurrence rate of each primary therapy. The secondary outcome was treatment related side effects.
RESULTS: The mean age was 57.5 years (3–93 years) with male predominance (n= 22, 73.3%). Eleven eyes were treated with
interferon α-2b (IFN), seven with 5-fluorouracil (5FU), and 10 with excision biopsy and cryotherapy (6 with adjuvant therapy with
IFN). The frequency of tumour resolution was 36.4% (4/11), 28.5% (2/7), and 100% (10/10) in each group, respectively. The mean
time to resolution was faster in the surgical group compared to the medical group (1 day vs 159 days, p < 0.001). There was higher
tumour recurrence with 11% in the surgical vs 0% in the medical group at 6 months and at 12 months, 22% recurrence in the
surgical and 0% in the medical group (p= 0.52). However, the differences were not statistically significant.
CONCLUSION: Papilloma resolution is faster with surgical excision as compared to medical therapy. However, recurrences are more
frequent after surgical versus medical treatment.
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INTRODUCTION
Conjunctival papilloma is a benign conjunctival tumour of epithelial
origin [1, 2] and accounts for 1–16% of all conjunctival tumours
[3–6]. It is typically seen in males between the ages of 20–40 [2, 6–9].
Similar to condyloma acuminata, it has a strong association with
human papilloma virus(HPV) low risk type 6 and 11 [10, 11].
However, HPV high risk types 16, 18, 33 and 45 have also been
reported in tissue PCR testing of conjunctival papillomas [1, 12–18].
Papilloma lesions can appear as solitary or multiple masses and can
occur anywhere on the ocular surface with involvement of one or
both eyes. In the paediatric age group, papillomas tend to be
bilateral and multifocal in nature [1, 8, 9]. The clinical appearance of
papilloma is divided into exophytic and inverted types. The
exophytic subtypes, pedunculated and sessile, are the most
common [19]. Lesions can be asymptomatic, or cause irritation,
itching, and decreased visual acuity if the lesion encroaches on the
visual axis. The diagnosis of conjunctival papilloma can be made
clinically. The pathognomonic sign is a floppy, mobile papillary
lesion with the presence of stalk at the base of tumour but lack
thereof does not exclude the diagnosis [9].
Management of conjunctival papilloma remains a topic of

debate. Traditionally, surgical excision with a “no touch”
technique, described by Shields et al. has been recommended
[20]. This technique describes tumour excision with a 2–4mm
wide margin without direct contact between the tumour and the
surgical instruments. Double-freeze slow thaw cryotherapy is then

applied to the conjunctival margin. The recurrence frequency of
papilloma has been reported to be in the range of 3–27% [2, 6–8].
The potential for recurrence, especially in the paediatric age
group, and the possible surgical complications of symblepharon
and scar formation have highlighted the advantages of medica-
tion treatment [8, 9]. Several case reports have described
successful outcomes using medical therapy for the treatment of
primary and recurrent conjunctival papilloma, including interferon
alfa-2b (IFN) [21–26], mitomycin C (MMC) [27–29], 5-fluorouracil
(5FU) [9] and cimetidine [8, 30, 31]. A gap remains, however, as the
literature on successful medical treatment of conjunctival
papilloma is limited to case reports without comparisons between
therapies. As such, in this study, we aimed to compare the
treatment outcomes and side effects of the therapeutic options
provided to our patients; IFN, 5FU, cimetidine, and surgical
excision with adjunctive therapy. The primary outcomes were
tumour resolution frequency and the recurrence rate of each
therapy. Secondary outcomes were side effects of treatment.

MATERIALS AND METHODS
This retrospective study was approved by the University of Miami and
Miami Veterans Affair Hospital Institutional Review Boards and was
conducted in agreement with the principles of the Declaration of Helsinki
and was compliant with the Health Insurance Portability and Account-
ability Act. A clinical database search for cases of conjunctival papilloma
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between January 2009 and December 2020 was performed at Bascom
Palmer Eye Institute, University of Miami Miller School of Medicine, and the
Miami Veterans Affairs Hospital. A retrospective chart review of all patients
with clinical and/or pathologic diagnosis of conjunctival papilloma was
conducted.
Demographic information including age, sex, race, and ethnicity was

collected. Data on underlying medical history, immune status and ocular
disease was obtained. The presence of cutaneous or genital papilloma was
noted, if documented. History of prior treatment of papilloma was also
noted, if applicable.
Collected clinical findings included laterality, number of papillomas per

eye, location, size (broadest vertical and horizontal diameter) and
configuration (pedunculated, sessile, or inverted), and associated features
(feeder vessels, intrinsic vasculature, pigmentation). These were collected
based on clinical description and verified by slit lamp photography, when
available. Histopathologic report and HPV testing results were also noted if
available.
Details on the primary treatment regimen was recorded. Generally, we

prefer medical over surgical treatment and topical IFN was our first option.
Topical 5FU was our next choice. We generally used cimetidine as an
adjunct to topical therapy, but we did have one patient who did not want
topicals and resolved with only the oral cimetidine. However, if the patient
chose surgical treatment after the discussion of possible post-op
complications including recurrence, we did the excisional biopsy with
cryotherapy and usually with subconjunctival injection of interferon at the
time of surgery. Individuals were grouped into categories based on their
primary treatment. Individuals were placed into the medical treatment
group if they received only medical therapy as a treatment for conjunctival
papilloma. This included individuals who received IFN (topical or
intralesional injection), 5FU (topical or intralesional injection), and/or oral
cimetidine. Individuals were placed into the surgical treatment group if
they underwent excisional biopsy of their lesions as primary treatment.
Most individuals in the surgical group received a combination of
intraoperative adjuvant therapy e.g., cryotherapy, intra-operative IFN
injection, or MMC. Post-operative adjuvant therapy in each patient was
also documented if present.
In general, topical IFN (1 MIU/ml) eyedrops were used 4 times daily until

resolution of the papilloma. IFN (3 MIU/0.5ml) injections were given every
two weeks. Topical 5FU 1% was applied in cycles, 4 times daily for 1 week
then a 3-week holiday. The treatment continued in cycle-fashioned until
complete clinical resolution. 5FU (25mg/0.5 ml) injections, when utilized,
were given every 2 weeks. Oral cimetidine 800mg was dosed 3 times daily.
All patients in the surgical group had tumour excision using the “no touch”
technique with adjunctive cryotherapy (double-freeze slow thaw). Often
additional intraoperative adjunctive therapies such as an interferon
injection or MMC were incorporated depending on the surgical planning.
Post-operative adjunct medication was not routinely prescribed unless the
histopathologic result showed positive margin of tumour.
Outcomes were categorized as complete tumour resolution or no

resolution (which included both partial and no improvement). In addition,
time to resolution and recurrence were noted, as applicable. Duration of
treatment (in days) and side effects of treatment were also recorded.
IBM SPSS Statistics for Macintosh, Version 27.0 (IBM Inc., IL, USA) was

utilized for the statistical analysis. Descriptive statistics were used to
summarize demographics as well as tumour characteristics. Continuous
variables were compared with independent student’s T-test. Categorical
variables were compared with Chi-square. Kaplan-Meier survival analysis
was used to calculate time to tumour resolution and time to tumour
recurrence. Cox proportional hazard analysis was used to assess factors
associated with time to resolution and recurrence rate. P values of less than
0.05 were considered statistically significant.

RESULTS
Demographic data of the 30 patients is shown in Table 1. The
mean age at diagnosis was 57.5 years (median 57 years, age range
3–93 years). The majority of patients were white (83.3%) and male
(73.3%). Immunocompromised status (HIV n= 2, post splenect-
omy n= 1) was found in 10% of patient. No difference in
demographic data was found between the medical and surgical
groups.
Tumour characteristics grouped by primary treatment are

shown in Table 1. Papilloma affected both eyes equally and no
patient with bilateral involvement was found. Multiple papillomas

were found in 5 patients of which three were adults. Both patients
in the paediatric age group (n= 2) had multiple papillomas.
Overall, there was a greater number of papillomas per eye in the
surgical vs medical group (2.5 vs 1.15, p= 0.02). The bulbar and
palpebral conjunctiva were the two most common locations for
papilloma with equal frequency (33% both n= 10). Nasal
papilloma was the most frequent location (13.3%, n= 16). Bulbar
conjunctival papilloma, especially in the temporal region, were
more likely to approached surgically (60%, n= 6) vs medically
(20%, n= 4) p= 0.04. Caruncular and nasal bulbar papilloma were
more likely to be managed with medical treatment, but the
difference did not reach statistically significance (p= 0.37,
p= 0.12, respectively).
Table 2. displays data on the primary treatments and outcomes

in the medical group. Medical treatment included IFN (topical
eyedrops in 10, intralesional injection in 1 patient), 5FU (topical
eyedrops in 6, injection in 1 patient), both IFN and 5FU (IFN
intralesional injection and topical 5FU eyedrops in 1 patient), and
oral cimetidine (primary therapy in 1, adjunctive with IFN in 3,
adjunctive with 5FU in 6 patients).
Complete tumour resolution was noted in 35% of patients in

the medical group. The mean time to resolution in medication
group was 159 days (SD 98, range 21–330 days). In individuals
whose papilloma did not resolve with medical therapy (n= 13,
65%), partial resolution was observed in 45.4% (5 of 11) of IFN
patients and 28.5% (2 of 7) of 5FU patients. Table 3 shows a
summary of further management in each case.
All patients in surgical group had “no touch” excision technique

with adjunctive cryotherapy. In addition, further intraoperative
therapy was given including intraoperative IFN injection [6], MMC
application [2] and, absolute alcohol on corneal surface [1]. Five
were closed with AMT.
In the surgical group, histopathologic confirmation was

obtained in all patients. Of note, 2 of the surgical patients had
positive surgical margins, one of which had a recurrence 6 weeks
after surgery. This patient was then treated with topical 5FU
eyedrops and was cured. The other patient with positive margins
was empirically treated with 2 cycles of topical 5FU eyedrops
beginning 8 weeks post-operatively and did not recur.
Overall, the surgery group had a high frequency of tumour

resolution compared to the medical group (100% vs 35%,
p= 0.001) and a shorter mean time to tumour resolution (Fig. 1-A)
Recurrence rates were assessed in the 17 individuals (7 medical,

10 surgical) who achieved complete tumour resolution. Kaplan-
Meier survival analysis showed no recurrences in the medical
group at 6 months and 1 year and the surgical group had
recurrences of 11% at 6 months and 22% at 1 year (Fig. 1-B). One
patient in the medical group recurred at 24 months, and the
overall frequency of recurrence was 14% in medical group (1 of 7)
and 30% (3 of 10) in surgical group (p= 0.52). Superior papilloma
location increased the risk for recurrence (hazard ratio (HR) 13.97;
p= 0,06; 95%CI 0.87–223.65) on univariate Cox-regression model-
ling, this approached but did not reach statistical significance.
Representative clinical photos demonstrating response to

medical and surgical treatment are presented in Fig. 2.
Regarding side effects, one patient was noted to have

conjunctivitis during topical 5FU eyedrop treatment and was
empirically treated with topical antibiotic. Two patients experi-
enced gastrointestinal tract problem (e.g. diarrhoea) during
treatment with oral cimetidine. No side effects were found in
IFN α-2b eyedrop group. Patients receiving IFN subconjunctival
injections had transient fever/chills. In surgical group, 4 patients
developed post-operative symblepharon and scarring.

DISCUSSION
In this study, we identified 30 individuals with papilloma and
found that while surgery led to immediate resolution of papilloma,
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Table 2. Primary treatment regimen and treatment.

Interferon alfa-2b 5 FU IFN and 5FU Cimetidine only Total Pearson Chi-square

Number of patients, % (n) 100% (11) 100% (7) 100% (1) 100% (1) 100% (20)

Resolution, % (n) 36.4% (4) 28.5% (2) 0 100% (1) 35% (7) 0.47

Recurrence, % (n) 0 50% (1) 0 14.2% (1) 0.23

Table 1. Demographic data and clinical characteristics of 30 patients with conjunctival papilloma based on treatment given.

All patients Medical Surgical P value

n= 30 n= 20 n= 10

Demographic

Mean age in year, [SD], (range in year) 57.5, [21.33], (3–93) 61.75, [15.18], (40–93) 49, [29.31], (3–91) 0.12

Sex

Male, % (n) 73.3% (22) 80% (16) 60% (6) 0.38

Race, % (n)

White 83.3% (25) 90% (18) 70% (7) 0.3

Black 16.7% (5) 10% (2) 30% (3)

Ethnicity, % (n)

Hispanic 30% (9) 25% (5) 40% (4) 0.43

Immunocompromised status, % (n) 10% (3) 10% (2) 10% (1) 1

Papilloma elsewhere, % (n) 10% (3) 15% (3) 0 0.53

Recurrent papilloma, % (n) 13.3% (4) 15% (3) 10% (1) 1

Tumour clinical characteristics

Eye involvement, % (n) 100% (30) 100% (20) 100% (10)

OD 43.3% (13) 45% (9) 40% (4) 1

OS 56.6% (17) 55% (11) 60% (6)

Number of papilloma per eye, mean, [SD], (range) 1.57, [1.43], (1–7) 1.15, [0.67], (1–4) 2.5, [2.3], (1–7) 0.02

Tumour area, [mean in mm2], (range) 44.37, [56.75], (1–250) 34.43, [45.21], (1–144) 69.22, [76.73], (14–250) 0.15

Location of papilloma centre, % (n)

Caruncle 23.3% (7) 30% (6) 10% (1) 0.37

Bulbar 33.3% (10) 20% (4) 60% (6) 0.04

Palpebral 33.3% (10) 30% (6) 40% (4) 0.69

Limbus 13.3% (4) 10% (2) 20% (2) 0.58

Fornix 13.3% (4) 10% (2) 20% (2) 0.58

Plica semilunaris 6.7% (2) 5% (1) 10% (1) 1

Lid margin 6.7% (2) 10% (2) 0 0.54

Geometric location of papilloma, % (n)

Nasal 53.3% (16) 65% (13) 30% (3) 0.12

Inferior 36.6% (11) 25% (5) 60% (6) 0.1

Temporal 23.3% (7) 10% (2) 50% (5) 0.02

Superior 6.7% (2) 5% (1) 10% (1) 1

Tumour configuration, % (n)

Exophytic

Pedunculated 40% (12) 40% (8) 40% (4) 1

Sessile 43.3% (13) 40% (8) 50% (5) 0.7

Other 16.7% (5) 20% (4) 10% (1) 0.64

Associated tumour features, % (n)

Feeding vessels 26.7% (8) 30% (6) 20% (2) 0.68

Intrinsic vessels 16.7% (5) 30% (6) 10% (1) 0.64

Pigmentation 3.3% (1) 0 10% (1) 0.33

Pathologic confirmation, % (n) 53.3% (16) 30% (6) 100% (10) <0.001
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the frequency of recurrence was higher after surgical vs medical
treatment, although the difference was not statistically significant.
Overall, our patient demographics are similar to prior reports in
that we noted a male predominance [2, 4, 7, 8]. However, our
patients were older (mean age 57.5 years) compared to other
papers, where the mean age at diagnosis ranged from 39–47 years
[2, 7, 8]. Lesion location in our study was also consistent with prior
reports, with bulbar conjunctiva [6], palpebral conjunctiva [2] and
caruncle [4, 7, 8] reported as the most common locations in
different studies. Interestingly, a possible explanation of why the
medial and inferior locations of papilloma formation are so
common has been postulated. A combination of tear flow from
the superolateral fornix to the inferonasal lacrimal drainage
system coupled with eye rubbing causing HPV autoinoculation
is the hypothesized mechanism [2].

Tumour resolution frequency was significantly higher (100% vs
35%) and faster in the surgical group vs medical group. This
outcome was expected as excisional biopsy removed all clinically
visible lesions by the first day post-operatively. Cimetidine, IFN,
and 5FU were the medications most often used as primary
therapy in our study.
Cimetidine, a H2-receptor antagonist agent, is commonly used

for peptic ulcer management. When used at high dosage of
30–40mg/kg, it has been shown to have immunomodulatory
effect [30, 32, 33]. Due to this property, oral cimetidine has been
reported to be useful in management of various systemic and
cutaneous diseases such as treatment for recurrent respiratory
papillomas [32, 34, 35]. Shields et al. reported a case of recurrent
conjunctival papilloma in a 9-year-old boy that achieved nearly
complete resolution after 4 months using oral cimetidine alone
[30]. In our study, we have only one adult patient who received
oral cimetidine as sole therapy, which also achieved complete
tumour resolution. While not specifically indicated for children, it
has been used in the paediatric population for respiratory
and cutaneous papillomatosis and further studies are needed.
The number of patients is too small to make any conclusion
regarding its efficacy.
IFN, a glycoprotein with antiviral, antitumour and immunomo-

dulatory effect, is thought to act by enhancing the host innate
immune response and reducing the viral load of HPV in infected
conjunctival cells [36]. The first use of IFN in conjunctival
papilloma was reported by Schechter et al in 2002 [21]. In his
paper, both patients achieved complete resolution of papilloma
after treatment with topical IFN 1 MIU/ml four times daily for

Fig. 1 Kaplan–Meier survival curve. A Kaplan–Meier survival curved showed time to tumor resolution between medical and surgical group.
B Kaplan–Meier survival curved showed time to tumor recurrence between medical and surgical group.

Table 3. Management of non-resolution for patients in medical group.

IFN 5FU both IFN
and 5FU

Total

Number of
patients, % (n)

100% (7) 100% (5) 100% (1) 100% (13)

Observation 42.8% (3) 80% (4) 100% (1) 61.5% (8)

Surgical 28.5% (2) 20% (1) 0 23% (3)

Medical (switch
agent or route)

28.5% (2) 0 0 15.3% (2)

Fig. 2 A 52-year-old male with conjunctival papilloma in the left eye. A Slit lamp photo demonstrates the infero-nasal bulbar location of the
lesion. B Slit lamp photo shows complete resolution of the papilloma after 5 months of topical interferon α-2b (IFN) eyedrops of 1 MIU/ml four
times daily.
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6 weeks and 3 months. No recurrences were noted after 18 and
40 months of follow up, respectively. Since then, 8 additional
publications, encompassing 8 additional patients, reported out-
comes of IFN as a treatment for papilloma. Combining studies, a
70% resolution frequency (7 of 10) was reported, which is higher
than in our current study (35%) [12, 22–24, 26, 37–39]. However,
positive-result publication bias likely explains this discrepancy to
some degree. In the literature, recurrent papillomas were less
likely to completely respond to IFN therapy (2 of 4) [12, 21, 24, 38]
than primary papilloma (5 of 6) [21–23, 26, 37, 39]. Failure of
response to topical IFN but full response to topical MMC in an
immunocompromised patient (on oral tacrolimus after liver
transplantation) suggests that possibly host immune responses
may be a necessary factor for response to IFN [39]. Overall, our
treatment range of 21–210 days is consistent with prior reports
that ranged from 14–240 days [21–23, 26]. In the current study, all
cases that achieved resolution were treated with topical IFN eye
drops. Resolution3333 was not achieved in eyes treated with IFN
injections alone (n= 1), despite intralesional IFN demonstrating
benefit in ocular surface squamous neoplasm (OSSN) [40]. The
number treated with IFN injections is too small to make a
conclusion on efficacy.
Topical 5FU, an antimetabolite drug that inhibits DNA formation

by blocking the enzyme thymidylate synthetase, is an effective
treatment of choice for OSSN in our institution [41]. However, only
sparse data are available on its use in papilloma. Two studies,
encompassing 3 patients reported on the use of 5FU in
conjunctival papilloma [9, 12]. One study reported complete
lesion resolution in a 78-year-old female after 6 cycles of topical
1% 5FU. However, the patient had a tumour recurrence at
11 months [9]. Another study reported two individuals (34-year-
old female and a 71-year-old male) who did not achieve lesion
resolution despite topical 5FU use (length of treatment not
specified) [12]. Overall, our frequency of resolution (28.5%) is
similar to that of the literature (33%).
When comparing between the two main medications given in

this study, a higher frequency of individuals experienced
resolution with IFN versus 5FU. However, due to a small number
of patients in each medication subgroup, it is not possible to
robustly compare the groups. Of note, both medications showed a
good safety profile with no serious side effects.
A major finding in this paper is that individuals treated with

medical therapy had fewer recurrences than those treated with
surgical therapy, although the numbers did not reach statistical
significance. Overall, our recurrence frequency in the surgical
group of 30% was higher to that reported for papilloma in the
prior literature (recurrence frequency 3–27%) [2, 6–8]. In one
study, the recurrence frequency of papilloma was 22.7% (n= 22),
with adjunctive cryotherapy lowering that frequency from 50 to
7%[7]. The lowest recurrence frequency (3% over a 36 month
follow up period) comes from a paper that examined outcomes in
64 individuals with papilloma (some individuals had multiple
lesions). This may be due to the fact that the majority of tumours
(92%, n= 91) underwent surgical removal with cryotherapy and
postoperative treatment (oral cimetidine and/or topical IFN for
3 months after surgery) [8]. All patients in our surgical group
received adjuvant cryotherapy. However, our recurrence rate was
22% at 1 year. This discrepancy from the published literature may
be due in part to viral shedding at the time of excision or the fact
that we had a larger portion of multiple papillomas in this
subgroup. Our findings support the current debate that recur-
rences are more common after surgical excision than reports
suggest [8, 9, 42]. Our findings suggests that more data is needed
regarding optimal post-operative adjuvant therapy for papillomas
that are surgically excised.
Our study findings must be considered in light of its limitations

which included a retrospective analysis with non-standard

treatment in a limited number of patients. However, the strength
of our study is that it represents the largest cohort treated with
topical medication, both IFN and 5FU, and a comparative
surgical group.
The clinical implication of this study is that while surgical excision

has a faster time to resolution, medical therapy may have the
advantage of less frequent recurrences. Perhaps a combination of
medical and surgical treatment would be optimal, and this is a
subject for future study. Furthermore, the benefits of medical
therapy must be considered along with potential out-of-pocket
costs to the patients (a monthly supply of IFN in the United States is
~800USD and 5FU ~50 USD). Future research is needed to optimize
both the time to resolution and frequency of recurrence in
papilloma, identify new treatment modalities, and to evaluate which
patient and tumour factors influence resolution and recurrence.

SUMMARY

What was known before

● Conjunctival papilloma is often resistant to treatment. Various
therapies have been reported with no gold standard
treatment.

What this study adds

● Papilloma resolution is faster with surgical excision as
compared to medical therapy. However, recurrences are more
frequent after surgical versus medical treatment.
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