
© 2017 Napoli et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Medical Case Reports Journal 2017:10 247–250

International Medical Case Reports Journal Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
247

C A S E  R E P O RT

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/IMCRJ.S138786

Resolution of pinguecula-related dry eye disease 
after argon laser photocoagulation

Pietro Emanuele Napoli1

Raffaele Sanna1

Claudio Iovino1

Maurizio Fossarello1,2

1Department of Surgical Sciences, 
Eye Clinic, University of Cagliari, 
Cagliari, Italy; 2Clinica Oculistica, San 
Giovanni di Dio hospital, Azienda 
Ospedaliera Universitaria di Cagliari, 
Cagliari, Italy

Purpose: To describe an unusual case of unilateral, chronic symptoms and signs of dry eye, 

and recurrent episodes of ocular irritation related to pinguecula, which were refractory to prior 

medical treatments, successfully treated with argon laser photocoagulation.

Methods: A 36-year-old man presented with an elevated yellowish mass on his conjunctiva in his 

left eye, which was associated with dry eye symptoms and general discomfort, such as “tighten-

ing sensation” and “stiffness”. On clinical assessment, the left eye revealed a mild conjunctival 

injection, a fluorescein break-up time (FBUT) of 3.5 s, an abnormal fluorescein staining, and 

a Schirmer I test of 5 mm. Optical coherence tomography (OCT) imaging  evidenced a height 

at the most elevated point of the pinguecula of 740 µm. The patient underwent  argon-laser 

photocoagulation. 

Results: After 2 weeks postoperatively, no residual of pinguecula or focal injection of the 

conjunctiva was detected by slit-lamp biomicroscopy and there was a significant improvement 

of clinical symptoms and signs: Schirmer I test and FBUT increased to 12 mm and >10 s, 

respectively, and fluorescein staining was absent. OCT imaging revealed a smooth structure of 

conjunctival contour, with a height of 404 µm. According to an ex juvantibus line of reasoning, 

definitive diagnosis was pinguecula-related dry eye disease.

Conclusion: Based on the concept that tear film instability and inflammation are two key 

components of the pathogenesis of dry eye, we coined the term “pinguecula-related dry eye 

disease,” which can be successfully treated by a complete, accurate removal of the lesion with 

argon laser photocoagulation.

Keywords: pinguecula, tear film instability, argon laser photocoagulation, reflex tear response, 

ocular surface inflammation

Introduction
Pingueculae are yellowish, round, elevated masses on the conjunctiva adjacent to the 

limbus, determining irregularities of the ocular surface contour and, in some cases, 

resulting in occasional symptoms of discomfort.1

Although there is increasing evidence that surface irregularities of the cornea 

and conjunctiva may lead to tear film instability and add a dry eye component to the 

ocular surface disorder, and despite tear film instability can induce or exacerbate tear 

hyperosmolarity (thereby supporting the vicious cycle of dry eye disease), no study 

has demonstrated dry eye caused by pinguecula.2

In fact, some authors have previously suggested the role of the pinguecula merely 

as a risk factor for dry eye, that is a variable associated with an increased risk of 

disease.3 However, the elimination of a risk factor does not imply the resolution of 
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the disease. Risk factors are merely correlational and not 

necessarily causal. Conversely, in case of cause-and-effect 

relationship, there would be the resolution of dry eye disease 

on the elimination of the pinguecula.

Here, we report for the first time a case in which a patient 

with unilateral, chronic symptoms and signs of dry eye and 

recurrent episodes of pingueculitis, which were refractory 

to prior medical treatments (artificial tears and/or topical 

corticosteroids), was successfully treated with argon laser 

photocoagulation thus achieving complete remission of both 

ocular surface disorders.

Case report
A 36-year-old man was referred to our clinic with an 

elevated yellowish mass on his conjunctiva in his left eye, 

which was associated with dry eye symptoms (i.e., soreness, 

scratchiness, dryness, grittiness, and burning) and general 

discomfort, such as “tightening sensation” and “stiffness”. 

Interestingly, he reported having chronic inflammation of 

the aforementioned area for 2–3 years, for which he received 

topical lubricants and/or steroids, with temporary or partial 

improvement of ocular irritation.

On clinical assessment, the left eye revealed a yellow-

white, circular bump on the nasal conjunctiva adjacent to 

the limbus, mild/focal conjunctival injection, a fluorescein 

break-up time (FBUT) of 3.5 s, an abnormal fluorescein 

staining (Table 1), and a Schirmer I test of 5 mm. Optical 

coherence tomography (OCT) imaging evidenced a height at 

the most elevated point of the pinguecula of 740 µm (Figure 1 

and Table 1). In contrast, ophthalmic examination of the right 

eye was unremarkable (Table 1).

McMonnies Dry Eye Questionnaire and Ocular Surface 

Disease Index (OSDI) were both positive (Table 1). The 

best-corrected visual acuity (BCVA) was 20/20 in both eyes. 

Intraocular pressure was 12 mmHg in both eyes. Based on 

medical history and clinical tests, initial diagnostic hypoth-

esis of pinguecula associated with unilateral dry eye (in the 

left eye) was made. The diagnostic criteria for dry eye disease 

and the diagnostic procedures were the same as those used 

in previous studies.4–6

Initially, the patient was again treated with topical 

lubricant and steroids without any benefit. Thereafter, he 

underwent argon-laser photocoagulation after being informed 

of the treatment and its potential complications. An argon 

green laser (wavelength of 532 nm, Visulas 532s, Carl Zeiss 

Meditec AG, Jena, Germany) was used for photocoagulation 

of the lesion by applying the following parameters: duration 

0.1 s, power 350–400 mW, and spot size 50 µm. The proce-

dure was performed after topical instillation of unpreserved 

0.4% oxybuprocaine (Novesina) eye drops. Laser spots were 

initially targeted to create two grooves perpendicular to each 

other, and then to cover the entire area of pinguecula with 

no untreated gaps. Clearly, laser treatment was limited to 

the lesion and the overlying conjunctiva, sparing surround-

ing tissues. No discomfort during the laser application was 

complained of by the patient. The postoperative treatment 

consisted of an association of betamethasone 0.13% and 

chloramphenicol 0.25% in gel formulation (Betabioptal Gel, 

Théa Farma SpA) three times a day for 10 days.

In the postoperative period, all ophthalmological exami-

nations were reperformed at the second week, and at the 

first and third month. At the second week, no residual of 

pinguecula or focal injection of the conjunctiva was detected 

by slit-lamp biomicroscopy. The surface contour was flattened 

as the pinguecula was completely removed, and no defect on 

the conjunctival epithelium was observed. The BCVA and 

IOP, respectively, remained 20/20 and 12 mmHg in both eyes. 

Based on the absence of postoperative dry eye symptoms, 

McMonnies Dry Eye Questionnaire score and OSDI score, 

respectively, decreased to three (no symptoms) and zero 

(no symptoms). Surprisingly, the Schirmer I test increased 

to 12 mm, and there was a significant improvement in both 

FBUT (more than 10 s) and fluorescein staining (Oxford 

scheme score was zero). OCT imaging revealed a smooth, 

Table 1 Patient data

McMonnies 
Questionnaire score

OSDI score Schirmer I test 
(mm)

FBUT (seconds) Oxford scheme 
score

Height of pinguecula as 
assessed by OCT (µm)

Left eye
Baseline 13 15 5 3.5 III (≤ Panel D) 740
Second week 3 0 12 >10 0 (≤ Panel A) 404
First month 3 0 13 >10 0 (≤ Panel A) 402
Third month 3 0 12 >10 0 (≤ Panel A) 401
Fellow eye
Baseline 1 0 20 >10 0 (≤ Panel A) /

Notes: Oxford scheme, fluorescein staining of the cornea and conjunctiva graded according to the Oxford system; Height of pinguecula as assessed by OCT, that is, the 
height of the most elevated point of the lesion from the conjunctival surface.
Abbreviations: FBUT, fluorescein tear break-up time; OCT, optical coherence tomography; OSDI, ocular surface disease index.
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hyper-reflective structure of conjunctival contour, with a 

height at the most elevated point of 404 µm. At the subsequent 

examinations, there were no significant variations (Table 1). 

Based on response of the dry eye disease to the treatment, 

and according to an ex juvantibus line of reasoning, definitive 

diagnosis was pinguecula-related dry eye disease (Figure 2).

Written informed consent to publish this case report and 

the accompanying images was obtained from the patient.

Discussion
The results of our case report demonstrate, for the first time, 

that pinguecula may lead to dry eye disease and, in this case, 

its treatment with photocoagulation may completely resolve 

the signs and the symptoms of the ocular surface disorder. 

Clearly, a minimally invasive technique that permits a com-

plete removal of the pinguecula, sparing the surrounding 

tissue, and a minimal, postoperative inflammatory response 

are all important aspects to achieve a similar outcome. In 

addition, laser photoablation permits a good control of tis-

sue ablation in both depth and extent than traditional surgery 

(spot size is adjustable in microns); it is potentially repeatable 

and does not require local anesthesia or aseptic procedures. 

Again, serious conjunctival bleeding (not infrequent after 

traditional surgery) may be prevented by the coagulation 

effect of the laser, with benefit for patients with coagulopathy 

or history of conjunctival surgery.

Interestingly, although it is known that the two eyes usually 

secrete tears equally (or almost equally), in our case report 

dry eye syndrome with low tear secretion was unilateral on 

the same side of the lesion.7 However, as previously reported, 

a reduced tear volume (Schirmer I test <10 mm) is not neces-

sarily associated with pinguecula.8 Consequently, a very pro-

tuberant pinguecula (in our case, the height was 740 µm), for 

a long time, may determine such an ocular surface exposure 

and a poor tear film spreading to induce a marked inflammation 

of the lacrimal functional unit. In fact, as previously demon-

strated, inflammation may, in turn, determine disappearance or 

dysfunction of cells responsible for tear secretion or retention 

(chronic secretory dysfunction), by compromising the reflex 

response and the tear film stability.9 It is interesting to note 

that a reflex tear secretion in response to ocular surface irrita-

tion may be only an initial mechanism of compensation.2 The 

chronic surface damage of dry eye may also lead to a decline 

of reflex tear production and a reduction in corneal sensitivity, 

thus completing the vicious circle of events.2

Based on the concept that tear film instability and inflam-

mation are two key components of the pathogenesis of dry 

eye, we coined the term “pinguecula-related dry eye disease”, 

the diagnosis of which was made ex juvantibus (based on the 

resolution after laser treatment), and in which the pinguecula 

is implicitly the causal agent for dry eye. Again, our case 

report shows that pinguecula-related dry eye disease may be 

a primary form of dry eye, unrelated to prior disorders of lid 

aperture and lid/globe congruity or dynamic.

Although this is the first case in literature that suggests 

the potential role of pinguecula as a causal agent for dry eye 

(cause-and-effect relationship) and not merely as a risk factor 

Figure 1 Optical coherence tomography measurements.
Notes: The location of the apex of the pinguecula was determined by identifying 
manually the point where there is the most elevated protrusion of conjunctiva. The 
measurement was made to be perpendicular to the anterior surface of the sclera, 
that is, where there is the interface delineated by differential image reflectivity.

Figure 2 Ocular surface before and after treatment.
Notes: (On the left) Before laser photoablation, pinguecula appeared as an elevated 
mass on the nasal conjunctiva adjacent to the limbus. (On the right) Three months 
after photoablation, no residual of pinguecula was detected. (At the bottom) optical 
coherence tomography images show the changes pre- and post-treatment of the 
ocular surface contour.
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(correlational relationship), our results should be confirmed 

and analyzed in clinical trials with an adequate sample size. 

In this sense, it would be interesting to find out how to distin-

guish the two types of relationship (causal or correlational).

Clearly, the novel approach introduced by us in the present 

paper represents, at least for now, an experimental, off-label 

therapy and it should be considered only for patients in whom 

the first line of medical treatment proved to be ineffective.

In conclusion, here we reported that a pronounced irregu-

larity of the ocular surface due to pinguecula, over time, may 

determine dry eye disease, which can be successfully treated 

by a complete, accurate removal of the lesion with argon laser 

photocoagulation.
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