CONJUNCTIVAL LESIONS — THE
RELATIONSHIP OF PAPILLOMAS
AND SQUAMOUS CELL CARCINOMA
TO HPV INFECTION

SUMMARY

The etiology of papilloma formation is multifactorial. There is a strong association between
human papillomavirus (HPV) and the development of these conjunctival lesions. HPV is tu-
morigenic and commonly produces benign tumors with low malignant potential. Papillomas
rarely go through malignant transformation.

MATERIAL AND METHODS

Retrospective study of patients with a diagnosis of conjunctival papilloma or squamous cell carcinoma.
RESULTS

From a collection of 125 patients with conjunctival non-pigmented tumours in the period
from 2007 to 2017, in 119 (95.2%) patients histological examination confirmed papilloma and
in 6 (4.8%) patients it confirmed carcinoma.

Of the total number of patients, 39 were women (31.2%) and 86 men (68.8%). The mean age
of patients was 68.4 years (range 20-94 years). Localization of lesions: bulbar conjunctiva - 65
(52.0%), upper eyelid tarsal conjunctiva + fornix - 6 (4.8%), lower eyelid + fornix - 27 (21.6%),
caruncle - 20 (16.0%) and plica semilunaris - 7 (5.6%) patients.

In the patient cohort we recorded 2 papillomas that were transformed into squamous cell
carcinoma. HPV16 was positive in these patients, the carcinomas were from the area of the
bulbar conjunctiva, and the surgical solution was associated with the perioperative adminis-
tration of Mitomycin C.

In one case, the inverted papilloma developed into orbital carcinoma within 2 years of prima-
ry excision, and the patient underwent radical surgical procedure (partial exenteration of the
orbit) followed by radiotherapy.

CONCLUSION

Transformation of the papilloma into the carcinoma is rare, but it must always be taken into
consideration in case of a recurrence of the disease. HPV can infect the conjunctiva. The
ophthalmologist, in collaboration with a pathologist, may recommend appropriate laborato-
ry tests to confirm the diagnosis. Long-term outpatient follow-up of patients after excision of
the conjunctival papilloma is also necessary.
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INTRODUCTION

Papilloma is a histopathological term indicating a tumour
from the surface epithelium. It may be solitary or multiple.
It takes on a classic finger-like or cauliflower-like appearan-
ce. Conjunctival papillomas are not life threatening. However,
they may be sufficiently large as to be unpleasant or cosme-
tically deforming. They are divided into squamous cell, lim-
bal and inverted (Schneider) papillomas, depending on their
appearance, location, the age of the patient, their tendency
to recur after excision and according to histopathology. Lim-
bal conjunctival papilloma is frequently referred to as a non-
infectious inflammatory papilloma, because it is assumed
that it originates as a consequence of exposure to ultraviolet
radiation. Inverted conjunctival papillomas have a compo-
nent of the mucosa and epidermis. They occur rarely. The
etiology of papilloma formation is multifactorial. There is a
strong association between human papillomavirus (HPV) and
the development of these conjunctival lesions. The HPV virus
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is a pronounced tropism for the squamous cell epithelium.
More than 100 different types of HPV have been identified.
HPV is tumorigenic and commonly produces benign tumours
with low malignant potential. The human papillomaviruses
most commonly found in conjunctival papillomas are types
6 and 11, which are responsible for the occurrence of skin
lesions and also affect the genital tract. HPV is transmitted
via direct contact with people. This concerns auto-inoculation
from contaminated fingers on the conjunctiva, but cases are
known in which a mother with HPV infection of the vulva has
given birth to a child in whom a conjunctival papilloma appe-
ared within a short time. The primary method of treatment is
excision, though recurrences are frequent (6, 8).

MATERIAL AND METHOD
A retrospective study of 125 patients with a diagnosis of

conjunctival non-pigmented tumours — conjunctival papillo-
ma or conjunctival squamous cell carcinoma —was conducted
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at the Department of Ophthalmology, Faculty of Medicine of
Comenius University and University Hospital in Bratislava.

In January 2018 we called in 78 patients with a diagnosis of
histologically verified conjunctival papilloma or conjunctival
squamous cell carcinoma for a follow-up examination, and pre-
pared a questionnaire for them. The questions in the question-
naire were focused on the possible relationship between HPV
and conjunctival lesions. We clinically examined the patients.

RESULTS

In a group of 125 patients from the period of 2007-
2017 we recorded the incidence of conjunctival non-pig-
mented tumours, of which papilloma was confirmed by
histological examination in 119 patients (95.2%), and car-
cinoma in 6 patients (4.8%).

Out of the total number of patients, 39 were women
(31.2%) and 86 men (68.8%). The average age of the pa-
tients was 68.4 years (range 20-94 years). Localisation of
lesions: bulbar conjunctiva in 65 (52.0%), upper eyelid,
tarsal conjunctiva + fornix in 6 (4.8%), lower eyelid + for-
nix in 27 (21.6%), caruncula in 20 (16.0%) and plica semi-
lunaris in 7 patients (5.6%) (graph 1).

Within the framework of the histological examination,
all the patients were confirmed positive for HPV 16.

All 6 patients with verified carcinoma were men.

In 2013 we diagnosed inverted papilloma in one pati-
ent (fig. 1). In 2014 a transformation occurred of the in-
verted papilloma into a malignant form of carcinoma (fig.
2). Upon an examination by magnetic resonance imaging
2 years after the determination of diagnosis of inverted
papilloma, there was a development of an extensive, non
-sharply bordered infiltrate in the orbital region, which
non-homogeneously saturated following the administra-
tion of a contrast substance and infiltrated the extrao-
cular muscles (only the m rect. lat. was unaffected), had
a deforming effect on the eyeball and caused protrusi-
on. The sclera manifested signs of intrabulbar outgrowth
in certain places, the lesion had an expansive effect on
the eyeball with deformation of the contour, and caused
protrusion. In certain places the sclera was blunted with
signs of intrabulbar outgrowth 56x35x38 mm, previous-
ly 39x28x24 mm /ApxLLxCC/, in 10/2013 20x16x16 mm.
The lesion had an expansive effect on the medial wall of
the orbit. From 10/2013 the tumour increased in volume
by more than 10 times. The patient was subsequently in-
dicated for enucleation with partial exenteration of the
orbit and radiotherapy.

In the period of 2013-2015 we recorded a total of 78
patients with papilloma of the conjunctiva (fig. 3, 4, 5) or
carcinoma (fig. 6), who we called for examination. Of the
78 patients addressed, 37 (47.4%) attended a follow-up
examination in January 2018.

We analysed the results of the completed questionnai-
res of 37 patients. In the group of patients who attended
the examination, 31 (83.8%) were with diagnosed con-
junctival papilloma and 6 (16.2%) with confirmed carci-
noma. The presence of lesions in locations other than the
conjunctiva was confirmed in 28 patients (75.7%), especi-
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ally in the area of the chest, neck and face (table 1).

In 4 patients there was a positive personal anamnesis
of cervical or prostate carcinoma. None of the patients
had been vaccinated against HPV, and in no case had a
similar ocular lesion occurred within the family. None of
the patients had been born with the given ocular lesion,
but this developed during the course of life. Vision did
not deteriorate as a result of excision of the papilloma
in any of the patients, with the exception of those who
underwent enucleation due to carcinoma. In the exami-
ned patients we discovered 1 recurrence of conjunctival
papilloma, which we subsequently surgically removed.

In our cohort of patients, in 2 cases we recorded pa-
pillomas of the bulbar conjunctiva which transformed
into a carcinoma. Carcinomas recurred in two patients 2
years after primary excision. Positivity of HPV 16 was con-
firmed in these patients.

In all cases the carcinomas originated from the region
of the bulbar conjunctiva. Surgical solution of conjuncti-
val carcinomas was connected with perioperative appli-
cation of Mitomycin C.

In the group of patients who attended the follow-up
examination in January 2018, 31 (83.8%) were with dia-
gnosed conjunctival papilloma and 6 (16.2%) with confir-
med carcinoma. In this sub-group we determined 1 recu-
rrence of conjunctival papilloma, which we subsequently
surgically removed.

The presence of lesions in locations other than the con-
junctiva was confirmed in 75% of patients, especially in
the area of the chest, neck and face.

DISCUSSION

The prevalence of conjunctival papillomas depends on
geographical region, but in general it is higher than the
prevalence of conjunctival carcinomas. There is a higher
incidence in individuals of Caucasian race, male sex, and
people aged between 50 and 75 years. In our cohort the
highest incidence of lesions was in patients aged between
60 and 70 years, which is in accordance with the availab-
le publications. In our cohort we also recorded a higher

Fig. 1: Clinical picture of a patient with inverted type of conjunctival
papilloma in the nasal section of the bulbar conjunctiva (1/2013)
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percentage of papillomas (95.2%) in comparison with
the number of carcinomas (4.8%). Carcinomas appeared
more frequently in men than in women.

Conjunctival papillomas also occur in children and ado-
lescents. In a comparison of groups of children and adults
with occurrence of conjunctival papillomas, there was a
markedly higher incidence in younger age groups, respec-
tively in adolescents (5). Recurrences of papillomas are
also recorded more frequently in young individuals (ado-
lescents).

Detailed processing of the anamnestic data is impor-
tant for determination of the diagnosis. The family anam-
nesis is generally positive, as is the incidence of lesions in
locations outside the ocular region, which was confirmed
by % of our patients. It is possible to expect an anamnesis
of excision of a lesion in the past in the case of possible
recurrence. Change of the size and shape should always
indicate possible neoplastic proliferation. The papilloma
has a greyish-red appearance, a soft mass often remi-
niscent of cauliflower, and does not cause the patient
problems with visual acuity, whereas carcinomas are of
a gelatinous consistency and have a varying appearance,
with a colour from pearl grey to reddish-brown. White
plaque may appear on the surface of the lesion, which
causes deterioration of vision in the patient. Clinically the

Fig. 3 Clinical picture of a patient with papilloma of conjunctiva on
the inner side of lower eyelid
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symptoms may range from asymptomatic to chronically
irritated red eyes (1).

However, the definitive result will be provided by a his-
tological examination, which is the key to determining
the diagnosis and provides a differentiation between a
benign papilloma and an invasive carcinoma.

In the past HPV 16 was unequivocally considered a pre-
condition for the incidence of carcinomatous lesions in
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Graph no. 1: Localisation of conjunctival lesions in a cohort of 125 patient

Fig. 2 Clinical
picture of the
same patient in
March 2014 -
progression with
tendency of infil-
tration into orbit

Fig. 4: Clinical picture of a patient with papilloma of caruncula
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the region of the oropharynx and genitalia. On the ba-
sis of the presence of HPV 16 in benign and malignant
lesions, as well as the age distribution, it appears pro-
bable that HPV 16 alone cannot cause the development
of conjunctival dysplasia and squamous cell carcinoma,
and that the correlation between papilloma and carcino-
ma and HPV infection may be random (15). Conjunctival
squamous cell carcinoma (SCC) is a relatively rare aggre-
ssive tumour with potential metastases into the regional
lymph nodes. It originates from the layer of the epider-
mis (stratum spinosum), which is formed by a number of
layers of polygonal squamous cells. It may occur de novo
or from pre-existing actinic keratosis (3, 7). In our cohort
of patients we identified one originally inverted and one
atypical papilloma, which transformed into a carcinoma.

Risk factors for SCC include chronic infection by human

Table no. 1: Extraocular localisation of lesions in group of 37 pa-
tients who completed the questionnaire (some patients stated
more than one localisation)

Number of
patients

Arm 3

Localisation of lesions

Leg
Underarm
Face
Neck
Chest
Back

Genitalia, rectum

O N A NN W w

Nowhere

Fig. 5: Clinical picture of a patient with papilloma of bulbar con-
junctiva
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papillomavirus (HPV), human immunodeficiency virus
(HIV), vitamin A deficiency, chronic irritation and chronic
epithelopathy. Immunodeficiency, whether due to organ
transplant or secondarily in HIV, is significant especially
in connection with one of the above-stated risk factors
(1). We did not record the use of immunosuppressants
or organ transplant in any of our patients. We did not
conduct testing of the patients for HIV, but none of them
stated this in their anamnesis.

Both forms of lesions are treated radically, but with
markedly different expected therapeutic outcomes. In
the case of less invasive lesions the endeavour is for com-
plete eradication, whereas the goal in the case of invasive
carcinomas is to minimise the spread of the pathology.
Depending on the lesion and the histopathological fin-
ding, priority is given to excision in the treatment of con-
junctival papillomas, with local use of Mitomycin C. In the
case of SCC a combination of surgical excision, cryothera-
py and chemotherapy is used. In rare cases radiotherapy
may be necessary, and in extreme cases enucleation or
even exenteration of the orbit (3).

Upon correct and timely therapy, the prognosis for pa-
tients is good and the mortality rate low, as evidenced
also in our group of patients, in which we recorded only
one death of a patient with SCC, who died of osteomye-
lofibrosis 2 years after excision.

In this study we focused also on the degree of repeated
occurrence of conjunctival lesions after their excision. We
confirm the level of recurrence stated in the professional
literature — e.g. in the study by Sjo et al. (16), in a cohort
of 165 patients the frequency of HPV was 81%, Eng et al.
(2) in a cohort of 24 patients recorded HPV positivity in
58%, Sjo et al. (17) in a cohort of 55 patients recorded
positivity in 92%, Nakamura et al. (14) in a cohort of 9

Fig. 6: Clinical picture of a patient with squamous cell carcinoma
of bulbar conjunctiva
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patients found positivity in 44%, Saegusa et al. (15) in a
cohort of 16 patients had positivity in 75%, McDonnell et
al. (10) in a cohort of 23 patients found positivity in 65%,
Kalogeropoulos et al. (6) describe case reports of 2 pati-
ents. In the examined patients we identified 1 recurrence
of conjunctival papilloma. Within the framework of our
cohort of patients, 2 recurrent carcinomas appeared. All
3 recorded recurrences occurred during the course of the
2 years following their surgical removal.

Several studies have demonstrated a correlation of
the majority of papilloma lesions of the conjunctiva and
the lachrymal sac with HPV infection type 6 (13), as well
as type 11 (10). By contrast, squamous dysplasia and
conjunctival carcinoma are more often linked with HPV
infection type 16 and 18 (9). According to a number of
authors, koilocytosis — the main morphological marker of
HPV infection in the histological finding — is an insuffici-
ently sensitive diagnostic indicator (17). As a result the
examination method currently used is primarily poly-
merase chain reaction (PCR). This concerns in vitro DNA
amplification, which fundamentally contributes to the
detection of specific DNA sequences (9).

In a study published in 2006 (11), the authors used PCR
examination for identifying the type of HPV infection, de-
monstrating the presence of HPV type 11 in all the ana-
lysed samples.

Mlakar et al. (12) in 2015 published a study focusing
on determining the overall prevalence of various types
of HPV infection in squamous cell papillomas of the con-
junctiva. HPV DNA was confirmed in 76% of papilloma
samples, in which HPV type 6 was positive in 48% and
HPV type 11 in 28% of samples out of a total number of
25 papillomas. The other samples corresponded to other
types of HPV infection (HPV 9, 12, 20, 21, 22 and 24).

The majority of conjunctiva papillomas represent be-
nign tumours with a minimal tendency to malignancy.
Squamous cell papillomas with dysplasia have a ten-

dency toward malignancy (6). In the case of lesions with
inverted growth, as well as with recurrent lesions, their
malignant transformation may occur (4). In our cohort
we recorded one case of a transformation of an inverted
papilloma into the form of a carcinoma, which infiltrated
the orbit. A malignant transformation of a benign inver-
ted papilloma occurred in this patient within 2 years of
the primary excision from the conjunctiva. The scope of
infiltration was determined by the indication of extended
enucleation, and the patient subsequently underwent ra-
diotherapy.

CONCLUSION

HPV infection is considered the most common sexually
transmitted disease, and may also infect the mucosa and
conjunctiva. Squamous cell papillomas of the conjunctiva
are common benign epithelial tumours, and HPV infection
is strongly associated with their incidence. On the basis
of the clinical picture, the ophthalmologist in co-operati-
on with a pathologist can recommend the relevant labo-
ratory examinations in order to confirm the diagnosis, as
well as the treatment of conjunctival papillomas in order
achieve the best possible results and prevent recurrence.

The majority of conjunctiva papillomas represent benign
tumours with a minimal tendency to malignancy. Squamous
cell papillomas with dysplasia have a tendency toward ma-
lignancy (6). In the case of lesions with inverted growth, as
well as with recurrent lesions, their malignant transforma-
tion may occur (4). In our cohort we recorded one case of
a transformation of an inverted papilloma into the form of
a carcinoma, which infiltrated the orbit. A malignant trans-
formation of a benign inverted papilloma occurred in this
patient within 2 years of the primary excision from the con-
junctiva. The scope of infiltration was determined by the
indication of extended enucleation, and the patient sub-
sequently underwent radiotherapy.
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