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Abstract 

Introduction Caruncular lesions are uncommon and diverse, making accurate clinical diagnosis challenging. Dis-
crepancies between clinical and histopathological diagnoses are frequent, and malignant lesions can metastasize 
early. The lack of substantial regional data necessitates a detailed study of the clinical and histopathological character-
istics of these lesions.

Methods A retrospective study was conducted over a 22-year period, including 52 patients with caruncular lesions. 
Clinical presentations, demographic data, and histopathological findings were recorded. All lesions underwent biopsy 
and histological examination to correlate clinical and pathological diagnoses.

Results A total of 52 patients with caruncular lesions were included, with a mean age of 48 years. The majority pre-
sented with unilateral lesions, and six patients had bilateral involvement. The most common presenting complaints 
were pigmented or enlarging masses. Histopathological examination revealed 13 distinct lesion types, with inflamma-
tory lesions (25%) and melanocytic tumors (23%) being the most common. Malignant lesions were identified in 11.5% 
of cases. The clinicopathological correlation was accurate in 23% of cases.

Conclusion Caruncular lesions present significant diagnostic challenges due to their rarity and histopathological 
diversity. This study underscores the importance of histopathological examination for accurate diagnosis and high-
lights the need for regional data to better understand the epidemiology of these lesions. The findings also suggest 
that while most lesions are benign, a high index of suspicion for malignancy should be maintained, particularly 
in cases of rapid growth or atypical presentation.
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Introduction
The caruncle is a soft, ovoid body located medial to the 
plica semilunaris. It is widely exposed in the palpebral 
fissure, making any changes in its shape or color eas-
ily noticeable to patients. However, cases of caruncular 
lesions are rare in the literature, and the varying nature 
of these lesions is attributed to the diversity of their his-
topathological components, which makes their clinical 
diagnosis challenging. A study spanning 25-years that 
included more than 500 patients reported a discrepancy 
between the clinical and histopathological diagnosis in 
50% of their cases [1]. Yvon et al. also described that 33% 
of the preoperative diagnoses of caruncular lesions were 
not accurate [2]. Additionally, it has been reported that 
malignant lesions involving the caruncle seem to metas-
tasize early [3]. All of these factors highlight the need for 
a better understanding of the clinical and microscopic 
features of lesions involving this anatomic location. Race, 
geographic location, and other demographic features 
can also affect the frequency and incidence of the dif-
ferent pathologies involving the caruncle [4, 5]. Hence, 
our 22-year study aims to describe the clinical and histo-
pathological identification of caruncular disorders in the 
Middle East. To the best of our knowledge, no such study 
has been conducted to review these lesions in this region.

Materials and methods
This retrospective study was conducted at the King 
Khaled Eye Specialist Hospital (KKESH), the region’s 
largest ophthalmic tertiary referral center. The study 
reviewed clinical records from 1999 to 2022, focusing on 
patients treated at the Ophthalmic Pathology Laboratory. 
Data were collected on patient demographics, affected 
eye, suspected clinical diagnosis, gross appearance, 
tumor dimensions, histopathological findings, and post-
operative complications. Cases were identified through 
the hospital’s digital pathology software and clinical log-
books maintained by the head ophthalmic and oculoplas-
tic consultant. Inclusion criteria were strictly caruncular 
lesions, excluding lesions from surrounding structures 
such as the plica semilunaris and conjunctiva. A biopsy 
was performed on each lesion, with histopathologi-
cal analysis performed on paraffin sections stained with 
hematoxylin and eosin. To reduce interobserver variation 
in interpretation, the histopathology slides were reviewed 
by two independent pathologists, as identified by the 
hospital records, before a final diagnosis was established. 
Ethics approval for this study was granted by the local 
ethics review committee at King Khaled Eye Special-
ist Hospital. This study adheres to the principles of the 
Declaration of Helsinki. Categorical variables were pre-
sented in the form of frequencies and percentages [No. 

(%)], while continuous variables were presented as mean 
(± SD), range [min – max]. The inferential analysis was 
conducted using  Chi2 for associations between diagnos-
tic discrepancies, and statistical significance was defined 
as a p-value < 0.05.

Results
A total of 52 patients with caruncular lesions were 
included in the study. The mean age was 48 ± 24 (range: 
4–93 years), with a modest female preponderance (29 
females, 55.7%). The majority of patients presented with 
unilateral lesions, with the right and left eyes equally 
involved, while only six patients had bilateral lesions.

In 54% of the cases, patients reported symptoms at 
the time of presentation, with pigmented or enlarg-
ing masses being the most common complaints. These 
caruncular lesions were identified through symptomatic 
presentation rather than incidental discovery. Overall, 12 
(23%) caruncular lesions were pigmented, and most were 
benign (88.5%). The mean duration of follow-up was 4 
years. Baseline characteristics are summarized in Table 1.

All caruncular lesions underwent biopsy and were 
submitted for histological examination. Our case series 
revealed the presence of thirteen distinct histopathologi-
cal types of lesions. The most commonly observed lesion 
was inflammatory in origin (25%), followed by melano-
cytic (23%), myeloproliferative (19%), vascular (9.5%), 
surface epithelial (8%), adnexal (7.5%), and epithelial cyst 
(2%). Two cases had normal histological tissue (4%), and 
one had non-specific histological changes (2%).

A total of six cases (11.5%) were confirmed to be malig-
nant. Of these, four were diagnosed as lymphoma, while 
the remaining two were identified as squamous cell carci-
noma (SCC) and basal cell carcinoma (BCC).

Overall, the clinical diagnoses correlated with histo-
pathological findings in only twelve cases (23%). The 

Table 1 Demographic and lesion characteristics (N = 52)

All values are frequency (%) unless stated otherwise

Variable Category No. (%)

Age Mean (± SD), [Min 
– Max]

48 (24),

[4–93]

Gender Male 23 (44.3)

Female 29 (55.7)

Incidental Yes 24 (46)

No 28 (54)

Pigmented Yes 12 (23)

No 40 (77)

Nature of the lesion Benign 46 (88.5)

Malignant 6 (11.5)

Dration of follow-up (Months) Mean (SD) 4.0 (2.0)
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most frequently proposed clinical diagnosis was mel-
anocytic nevi (12 cases, 23%), followed by pyogenic 
granuloma (8 cases, 15.3%) and caruncular cyst (3 
cases, 5.7%). In ten out of twelve cases (83%), the clini-
cal diagnosis of melanocytic nevi was confirmed by 
pathological examination. However, in the remaining 
two cases, histological analysis revealed benign lym-
phoid hyperplasia and chronic inflammation. Addi-
tionally, although eight lesions were initially diagnosed 
clinically as pyogenic granuloma, histopathological 
confirmation was achieved in only one case. The other 
lesions were found to have different histopathological 
diagnoses (Table 2).

Inflammatory lesions
Chronic inflammatory lesions are the most preva-
lent lesions in this series (13 cases, 25%). Four were 
detected incidentally, two were presented as pigmented 
lesions over a duration of 5 and 3 months, respectively, 
while the complaints of the remaining cases were not 
specified.

These lesions were diagnosed clinically as thickened 
caruncle (3 cases), pyogenic granuloma (3 cases), nevus 
(1 case), and the remaining 2 cases were not specified. 
Microscopically, the lesions showed acanthotic epithe-
lium along with pseudocysts formation surrounded by 

inflammatory cells such as lymphocytes and plasma 
cells.

Melanocytic lesions
Melanocytic tumors were the second most prevalent 
histological diagnosis in this series (23%). Among the 
melanocytic tumors, nevus was the most common (10 
cases, 19%), followed by primary acquired melanosis 
(PAM) with atypia (2 cases, 4%). There was a male pre-
dominance (70%), with the majority of patients having 
unilateral involvement (80%). All lesions with a histo-
pathological diagnosis of nevi had accurate clinical diag-
noses. Four patients presented complaining of pigmented 
lesions, one patient noticed an enlarging caruncular 
mass, and the remaining lesions were discovered inci-
dentally. Lesions were highly variable in size and dimen-
sions. Clinically, eight lesions appeared as pigmented 
mole-like spots, while the other two were non-pigmented 
(Fig.  1A). Histopathologically, the lesions demonstrated 
numerous melanocytic nevus cells with pigmentation in 
the subepithelial layers (Fig. 1B). Additionally, PAM with 
atypia was detected in two cases. Both lesions were surgi-
cally removed due to the potential risk of progression to 
malignant melanoma.

Surface epithelial lesions
We encountered one case of BCC in a 56-year-old male. 
The lesion was progressively enlarging and extending 

Table 2 Top three inaccurate clinical diagnoses

All values are frequency (%) unless stated otherwise * P-value < 0.05

Proposed diagnoses No. (%) Acurate pathological diagnosis
(12; 23%)

Inacurate pathological diagnosis
(42; 77%)

p-value

Melanocytic nevus 12 (23) 10 (83) 2 (17)

Pyogenic granolma 8 (15.3) 1 (12.5) 7 (87.5)

Crancular cyst 3 (5.7) 1 (33.3) 2 (66.7)

(0.001)*

Fig. 1 Melanocytic Nevus. (A) A clinical photograph depicts a smooth, well-demarcated, brown pigmented lesion overlying the caruncle. (B) The 
histopathology shows unremarkable epidermis. The dermis is infiltrated by islands of mature nevus cells. [hematoxylin–eosin stain × 100]
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over the lower fornix toward the conjunctiva. A con-
trast-enhanced computed tomography scan (CT) of the 
orbit revealed the orbital extension of the lesion, and 
the diagnosis was confirmed by pathological evalua-
tion, which showed abnormal malignant cells with fea-
tures suggestive of BCC (Fig. 2).

A SCC was detected in an elderly female who pri-
marily complained of pain and limited eye movement 
over 3 months. Imaging showed orbital extension of the 
lesion. Pathological evaluation confirmed the diagnosis 
of well-differentiated SCC.

Squamous papilloma accounted for 4% of the cases in 
this series. The lesion was pedunculated and associated 
with itchiness. Histopathologically, the lesions exhib-
ited a pronounced papillary growth pattern in the epi-
thelium, with numerous mucus glands and goblet cells 
(Fig. 3).

Myeloproliferative disorders
Myeloproliferative disorders comprised 20% of the 
cases, including benign lymphoid hyperplasia (6 cases, 
11.5%) and lymphoma (4 cases, 7.5%). The mean age at 
biopsy was 37.3 years, and more males were affected than 
females (60% vs. 40%, respectively). Half of the cases were 
discovered incidentally. Clinically, the lesion appeared 
pink, fleshy, pedunculated, and non-tender (Fig. 4A). All 
the cases had an incorrect preoperative clinical diagno-
sis. Reactive lymphoid hyperplasia displayed numerous 
mature lymphocytic infiltrates with lymphoid follicles 
and irregular germinal centers (Fig. 4B,C,D). In contrast, 
lymphoma cases showed lymphocytic infiltration with 
pleomorphism and histiocytes containing tangible bodies 
in their cytoplasm.

Adnexal tumors
All cases of sebaceous gland hyperplasia were identified 
incidentally. Microscopically, the epithelium exhibited 
parakeratosis, and the subepithelial tissue contained 
multiple prominent and hyperplastic sebaceous glands 
(Fig. 5).

Oncocytoma was incidentally discovered in an 81-year-
old female, initially diagnosed with caruncular enlarge-
ment. Pathology revealed a cystoadenomatous tumor 
within the stroma consisting of glandular epithelial cells 
with eosinophilic cytoplasm. Although the lesion was 
surgically removed, it recurred over the subsequent fol-
low-up visits (Fig. 6).

Vascular lesions
Pyogenic granuloma (PG) represented 5.5% (3 cases) of 
the whole series. There were two female and one male 
patients. Two of the three PG cases were associated with 
ocular surgery; one underwent ocular decompression, 
and the other occurred after dacryocystorhinostomy with 
Jones tube placement. Clinically, all lesions presented 
unilaterally and were discovered incidentally during clini-
cal evaluation (Fig.  7). A correct clinical diagnosis was 
only made in one case, while the other two were diag-
nosed as caruncular cysts and melanocytic nevus. The 
microscopic features of PG included an irregular piece 
of granulation tissue with edematous stroma containing 
moderately thick-walled vessels with capillary prolifera-
tion and infiltration of chronic inflammatory cells.

Capillary hemangioma was observed only in female 
patients. The clinical presentation varied between the 
two cases. One patient reported an enlarging mass over 
three months, characterized by a keratinized, crusty edge 
that was initially diagnosed as a papilloma. The other 
case was discovered incidentally during a routine clini-
cal evaluation. On histological evaluation, the specimens 

Fig. 2 Basal cell carcinoma. The histopathology shows islands 
of abnormal malignant cells that has a feature of basal cell 
carcinoma—sclerotic subtypes. [hematoxylin–eosin stain × 200]

Fig. 3 Benign squamous papilloma. The histopathology shows 
fronds of benign looking conjunctival epithelium with central 
vascular core. [hematoxylin–eosin stain × 100]
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revealed multiple lobules of proliferating capillary-like 
blood vessels, separated by thin fibrous tissue septae in 
the underlying substantia propria. Additionally, larger 
sinusoidal endothelial-lined vascular spaces are noted.

Cysts
Only one case of epithelial inclusion cyst was reported in 
a 70-year-old female. The diagnosis of a caruncular cyst 
was confirmed through histopathology, which showed 

an incomplete cystic cavity within the dermis containing 
keratin in a multilayered arrangement.

Discussion
The lacrimal caruncle, located in the lacus lacrimalis at 
the medial angle of the eye, is a small, reddish, smooth 
structure measuring about 5 mm in height and 3 mm in 
width [6]. Though it is regarded as a cutaneous structure, 
the caruncle features unique modifications. Its surface 
consists of non-keratinized stratified squamous epithe-
lium, differentiating it from typical skin tissue. Reflect-
ing its developmental origins, the caruncle contains hair 
follicles with sebaceous glands (ectodermal structures), 
as well as connective tissue and fat (mesodermal struc-
tures). Horner’s muscle is also present within its stroma, 
and goblet cells are found at the junction with the con-
junctiva. The caruncle is supplied by the superior medial 
palpebral arteries, its lymphatics drain into the subman-
dibular lymph nodes, and it is innervated by the infra-
trochlear nerve it [6].

During embryonic development, the lacrimal caruncle 
forms after the eyelids fuse, typically around the third 
month of gestation. One theory suggests that this for-
mation involves the detachment of a part of the medial 
aspect of the lower eyelid margin during the develop-
ment of the inferior lacrimal canaliculus [6, 7]. Another 
theory posits that the lacrimal caruncle arises from the 

Fig. 4 Benign reactive lymphoid hyperplasia. (A) A clinical photograph shows a pink, smooth-surfaced caruncular lesion in a 41-year-old male. 
The histopathology shows soft tissue lined by unremarkable epithelium. The underlying substantia propria shows diffuse proliferation of mature 
lymphocytes with formation of lymphoid follicles with germinal centers (B) hematoxylin–eosin stain × 20, (C) CD 5 × 20, (D) CD 23 × 20,)

Fig. 5 Sebaceous hyperplasia. The histopathology shows soft 
tissue lined by unremarkable epithelium. Subepithelial tissue shows 
increased number of sebaceous glands. [hematoxylin–eosin stain 
× 40]
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cellular proliferation of the epithelium on the posterior 
surface of the nasal lower eyelid [7].

The diverse composition of the caruncle gives rise to a 
wide range of lesion types, making the histopathological 
examination of the lesion essential to accurately iden-
tify the lesion and aid in guiding the treatment plan. In 
this series, we identified 13 different categories of carun-
cular lesions based on their histopathological findings. 
Our findings indicate that caruncular lesions were more 
prevalent in females compared to males (55% vs 45%, 
respectively). However, gender distribution varies across 
different studies; some have reported a higher incidence 
in females [8–10], while others found a predominance in 
males [2, 11]. The majority of the lesions in our study (46 
out of 52, or 88.5%) were benign, aligning with existing 
literature [10–12].

The most common lesions identified in this study were 
chronic non-granulomatous inflammation (13 cases, 
25%), followed by melanocytic nevi (10 cases, 19%). This 
outcome aligns with several papers that have reported 
melanocytic nevi as a prevalent caruncular lesion along 

with papillomas [1, 10, 12, 13]. Table  3 compares the 
types and frequencies of caruncular lesions in our study 
with those reported in the literature.

Our study showed an accurate clinicopathological 
correlation in 19.5% (10/52 cases) of the instances. Mel-
anocytic nevi were more likely to have an accurate clin-
icopathological correlation (P = 0.001), likely due to 
their distinctive gross features. This rate is lower than 
those reported in previous literature [2, 8, 10, 12, 14]. For 
example, Santos et al. examined 113 lesions and reported 
an accurate preoperative diagnosis in 50% of the lesions. 
In their study, the most frequently proposed clinical diag-
nosis was nevi, with 32 out of 38 confirmed through his-
tological evaluation [10].

Melanocytic lesions
Nevi were the most commonly encountered melanocytic 
lesion and the second most common type of caruncular 
lesion in our case series. These findings agree with the 
literature, with reported rates ranging from 34 to 60% 
[1, 10, 12–14]. Clinically, it typically presents in young 
patients around puberty as a brown to black pigmented 
lesion, although it can also be non-pigmented [7, 14]. 
Melanocytic nevi are typically diagnosed correctly due 
to their distinct clinical features, setting them apart from 
other lesions [7, 10]. Histologically, nevi manifest as clus-
ters of benign melanocytic cells, which can occur in the 
epithelium and substantia propria (compound nevus), 
at the interface of the epithelium and substantia propria 
(junctional nevus), or as isolated clusters in subepithelial 
tissues (subepithelial nevus) [10]. Most of the lesions in 
this series were removed for cosmetic reasons, with only 
one lesion excised to rule out malignancy. As reported by 
Shields et  al., excision is recommended when there are 
changes in size, color, or vascularity to rule out malig-
nancy [7].

PAM typically affects patients in their forties and 
appears as poorly defined flat pigmented lesions. This 

Fig. 6 Oncocytoma. (A) A clinical photograph shows a caruncular mass with prominent vessels. (B) The histopathology shows cords of benign tall 
cells with eosinophilic granular cytoplasm. [hematoxylin–eosin stain × 200]

Fig. 7 Pyogenic granuloma. A clinical photograph illustrates 
a pedunculated, reddish caruncular lesion with a smooth surface 
in a 49-year-old female
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condition is further classified based on the presence or 
absence of atypia (abnormal cellular features) [15, 16].

PAM without atypia has numerous melanocytic cells 
without other cellular irregularities, such as nuclear 
hyperchromasia or prominence of the nucleoli. However, 
PAM with atypia is characterized by the proliferation of 
various types of cells, including small polyhedral cells, 
spindle cells, large dendriform melanocytes, or epithe-
lioid cells. These cells may remain confined to the basilar 
region (basilar nests), form nests at all levels of the epi-
thelium, or spread individually to all levels of the epithe-
lium (pagetoid extension) [16].

Diagnosing PAM with atypia can be challenging as it 
may resemble a junctional nevus. Both lesions share his-
tological features, such as intraepithelial proliferation of 
polyhedral cells, and exhibit common growth patterns 
such as basilar hyperplasia, basilar nesting, and intraepi-
thelial nesting. However, pagetoid extension is not com-
monly associated with junctional nevus [16]. While 
histological similarities exist, the clinical context, such as 
patient age, often plays an essential role in distinguish-
ing between the two lesions, as junctional nevi are more 
common in childhood [16]. Fortunately, the PAM with-
out atypia has almost no risk of progressing to malignant 
melanoma. However, the risk increases to 13% for PAM 
with atypia. In such cases, surgical excision is recom-
mended [17].

Surface epithelial lesions
Squamous papilloma is a benign growth and is often 
reported as a frequent finding on the caruncle in multi-
ple studies [1, 2, 7]. However, it only accounted for 4% of 
all caruncular lesions in our series. It typically appears as 
either a pedunculated or sessile cauliflower-like mass [2, 
7].

Previous literature has established a connection 
between conjunctival papilloma and human Papilloma-
virus (HPV), particularly strains 6 and 11 [18]. While a 
report from the Middle East estimated the HPV infection 
rate to be 2.5% [19] this rate is notably low compared to 
findings from other regions [20]. Excision of the papil-
loma is the preferred treatment approach to establish 
the diagnosis and rule out malignancy. In cases where 
the papilloma recurs or persists, topical α-interferon and 
mitomycin-C may be considered [21–23].

Although BCC predominantly arises in tissue exposed 
to the sun, it rarely develops directly in the caruncle [24, 
25]. Instead, caruncular BCC is more likely to develop 
secondarily from an adjacent lesion [26]. Given that BCC 
is the most common eyelid malignancy, it is important 
to recognize that the caruncle can serve as a potential 
site for extension or recurrence [27]. Histologically, BCC 
appears as basaloid cells that resemble normal basal 

cells of the epidermis. However, BCC cells are larger 
and have a high nuclear-to-cytoplasmic ratio [28]. Exci-
sion of caruncular BCC with clear margins can often be 
challenging due to the intricate anatomical structure and 
proximity to essential ocular tissues. Achieving complete 
removal while preserving normal tissue is crucial but dif-
ficult with traditional surgical methods due to the com-
plex anatomy and proximity of vital eye structures. Mohs 
micrographic surgery has emerged as a superior tech-
nique in these cases, offering lower recurrence rates and 
better conservation of surrounding healthy tissue com-
pared to conventional excision methods [29]. In complex 
cases, additional radiation therapy after the surgery may 
be recommended to ensure clear margins and reduce the 
risk of BCC recurrence [30].

SCC of the caruncle is also rare. Østergaard et al. and 
Santos et al. examined 574 and 113 lesions, respectively, 
but did not detect any cases of SCC [1, 10]. In contrast, 
Shields reported 2 cases of SCC out of 57 lesions [7]. 
While SCC commonly occurs in older age groups, it may 
also affect younger individuals, particularly those with 
underlying skin disorders or genetic predispositions such 
as xeroderma pigmentosum, epidermodysplasia verruci-
formis, and albinism [31, 32]. Additionally, factors such 
as chronic sun exposure, radiation, and infections like 
HIV and HPV are implicated in the development of SCC 
[33–37]. Caruncular SCC can present in various ways, 
ranging from being completely asymptomatic to caus-
ing decreased vision, burning sensation, photophobia, 
or diplopia if the extra-ocular muscles are involved [38, 
39]. Caruncular SCC is managed by the same principles 
as periocular SCC and ocular surface squamous neo-
plasia (OSSN). Periocular SCC is treated with margin-
controlled surgical excision and postoperative radiation 
therapy in cases of perineural invasion, while OSSN is 
managed with 2- to 3-mm margin surgical excision com-
bined with cryotherapy or adjuvant therapy (Mitomycin 
C, 5-fluorouracil, Topical interferon) [40–42].

Vascular lesions
Pyogenic granuloma manifests as fleshy vascular poly-
poid mass with a tendency to bleed. While the exact eti-
ology of pyogenic granuloma is unknown, trauma is a 
well-known predisposing factor. It is thought that trauma 
initiates an aberrant healing response marked by the 
overproduction of granulation tissue [7, 43]. Its patho-
genesis also involves an increased neovascular response 
to an angiogenic stimulus, resulting in predominant peri-
cyte growth with less effect on endothelial cells [43]. It 
could be associated with other conditions such as port 
wine stain, psoriasis, and eczematous dermatitis, which 
can be linked to the hypervascular response related to 
this condition [43]. Although Shields et  al. accurately 
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diagnosed 4 out of 5 cases prior to tissue biopsy, accu-
rate clinical diagnosis in this series was achieved in only 
one case [7]. Pyogenic granulomas may resolve spon-
taneously or can be managed with topical corticoster-
oid or surgical excision [7, 44]. Other vascular lesions 
reported in the caruncle include capillary and cavernous 
hemangioma, lymphangioma, and Kaposi sarcoma [12, 
45, 46]. Although less common, these lesions highlight 
the diverse pathology that can affect the caruncle and 
emphasize the importance of accurate diagnosis.

Capillary hemangioma is a benign congenital condi-
tion that primarily affects infants, but it can also occur 
in older patients [44, 47]. The lesion typically appears as 
a smooth, red, well-circumscribed mass and is usually 
asymptomatic. Over the first two years, the lesion may 
enlarge and then slowly regress [44]. Management often 
involves observation unless the patient is symptomatic or 
has developed complications such as amblyopia [44, 48]. 
Treatment options include topical or systemic corticos-
teroids, and surgery [44].

Adnexal lesions
Oncocytoma is composed of oncocytes growing in an 
adenomatous pattern. The development of oncocytoma 
is believed to arise from either the oncocytic metaplasia 
of normal cells in the lacrimal or salivary gland within 
the ocular adnexa, or possibly as a result of the onco-
cytic transformation of adjacent conjunctival tissue epi-
thelium [49]. It usually appear as a cherry red to brown 
cystic lesion [49, 50]. We found one case of oncocytoma; 
in an 81-year-old patient, which is consistent with the lit-
erature as oncocytoma mostly affects the elderly [9, 49]. 
However, Luthra et al. reported a patient in his thirties, 
highlighting the possibility of oncocytoma in younger 
individuals [13].

Sebaceous gland is a lipid-producing structure organ-
ized in a lobular pattern. Within the periocular struc-
tures, the sebaceous gland is located in the meibomian 
gland, the gland of zies, the brow cilia, and the caruncle. 
Any sebaceous growth commonly manifests as a yellow 
lesion due to the presence of lipids [51].

Sebaceous gland hyperplasia has a characteristic his-
tory and distinct appearance. The lesion usually affects 
older age groups and appears as a slow-growing yellow 
mass, and patients generally present with cosmetic con-
cerns. However, it may cause foreign body sensations, 
irritation, or tearing. Factors such as actinic exposure or 
rosacea can be associated with this condition [51, 52]. In 
our study, all cases were initially misdiagnosed preopera-
tively, contrasting with the findings of Clemens et al., who 
reported an 83% accuracy rate in preoperative clinical 
diagnoses [9]. Distinguishing between sebaceous gland 
hyperplasia and sebaceous adenoma can be challenging 

due to their similar clinical presentations. However, his-
topathological examination reveals that sebaceous gland 
hyperplasia is characterized by normal cellular matura-
tion sequences, whereas sebaceous adenomas lack this 
feature [7].

Inflammatory lesions
Our series differs from previous studies [7, 10, 12, 14] 
by identifying inflammatory lesions as the most preva-
lent caruncular abnormality, accounting for 25% of the 
patients investigated. The most commonly documented 
inflammatory processes are chronic non-granulomatous 
inflammation, lipogranulomatous inflammation, and for-
eign body granuloma [7, 8, 10, 13]. Alam et al. reported 
caruncular tuberculosis, which was successfully treated 
with anti-tubercular medications [11]. This case empha-
sizes the possibility of less prevalent inflammatory pro-
cesses. Other uncommon inflammatory disorders that 
can affect the caruncle include methicillin-resistant 
Staphylococcus aureus (MRSA) caruncle abscess, Cyto-
megalovirus (CMV) infection, molluscum contagiosum, 
and ocular cicatricial pemphigoid [53–56].

Lymphoproliferative lesions
Lymphoproliferative disease of the ocular adnexa repre-
sents a spectrum of conditions ranging from harmless 
overgrowths (reactive hyperplasia) to malignant lympho-
mas [57] Although it is considered rare to arise within 
the ocular adnexa, it accounted for 20% of the cases in 
this series. Typical clinical presentation is a progressively 
enlarging, salmon-colored lesion. Reactive lymphoid 
hyperplasia and lymphoma may mimic each other clini-
cally, and for this reason, pathological examination with 
immunohistochemistry stains and/or clonal analysis are 
essential [9].

Lymphomas are malignant lymphoid tissue tumors 
originating from clonal proliferations of either B-lym-
phocytes or T-lymphocytes, with less frequent involve-
ment of natural killer (NK) cells [58]. The World Health 
Organization (WHO) Classification of Tumors of 
Hematopoietic and Lymphoid Tissues categorizes these 
tumors based on their cell type of origin [59]. Overall, 
5% to 15% of all extranodal cases and fewer than 1% of 
all non-Hodgkin lymphomas (NHLs) are attributed to 
ocular lymphoma [60, 61]. Local intralesional injections 
of interferon-alpha have been shown to be an effective 
alternative to radiation therapy for treating conjuncti-
val mucosa-associated lymphoid tissue lymphoma [62]. 
Additionally, intralesional interferon injection showed 
complete resolution of conjunctival NHLs along with 
multiple beneficial systemic effects [63].
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Cyst
Epithelial inclusion cyst, which predominantly affects 
females, manifests as a smooth, painless lump that tran-
silluminates [10, 11]. However, these are not the only 
cystic lesions observed in the caruncle, as epidermoid, 
and dermoid cystic lesions have also been documented 
[11, 13]. Surgical intervention is typically pursued for 
cosmesis or to alleviate discomfort. Although spontane-
ous resolution may occur, there is a risk of recurrence if 
fluid reaccumulates [7].

Approaching caruncular lesions
The diverse yet rare presentation of caruncular lesions 
represents a challenging clinical evaluation. Differenti-
ating between benign and malignant lesions is crucial 
as it significantly influences management strategies. A 
thorough and detailed patient history is essential. Key 
elements to focus on include the patient’s age, given that 
malignant lesions are more prevalent in older age groups, 
and the presenting complaint, with particular attention 
to lesion progression. Malignant lesions such as BCC and 
SCC typically exhibit slow growth [64]. A detailed past 
medical history can provide valuable insights, especially 
if there is a history of malignancy or conditions such as 
xeroderma pigmentosum, which increases the risk of 
squamous cell carcinoma [64]. Risk factors must be con-
sidered including sun exposure, which predisposes to 
BCC or actinic keratoses which increases the risk of SCC. 
Additionally, exposure to ionizing radiation is a known 
risk factor for both sebaceous and basal cell carcinoma 
[64].

During physical examination, the color and morphol-
ogy of the lesion can provide clues to its nature. For 
instance, brown-black lesions might indicate nevi, while 
fleshy pink lesions suggest myeloproliferative lesions. 
Clinicians should also assess features indicative of malig-
nancy, such as irregular borders, induration, ulceration, 
and telangiectasia [65]. Malignant lesions have the poten-
tial to spread to adjacent structures and lymph nodes, 
necessitating thorough inspection and palpation.

Despite the importance of history and physical exami-
nation, they are unreliable in distinguishing malignant 
from benign lesions. Therefore, a biopsy is highly recom-
mended to confirm the lesion type and guide the man-
agement plan. Throughout clinical visits, both before and 
after treatment, it is essential to document the lesion’s 
characteristics and progression meticulously, including 
photographic documentation, to monitor its changes 
over time and accurately identify the excision site.

This 22-year study provides a comprehensive analy-
sis of caruncular lesions, addressing a significant gap 

in regional medical knowledge. It highlights the broad 
pathological diversity of these lesions and under-
scores the frequent discrepancy between clinical and 
histopathological diagnoses, reinforcing the critical 
role of biopsy for accurate assessment. However, as a 
single-center retrospective study, its findings may not 
be fully generalizable. Future research should include 
multi-center studies with extended follow-up periods 
to enhance understanding of recurrence patterns, treat-
ment efficacy, and long-term patient outcomes.

In conclusion, caruncular lesions are rare and dis-
play significant variability, presenting substantial chal-
lenges for accurate clinical diagnosis. In our series of 
52 patients, a wide age range was observed. We iden-
tified 13 different histopathological types, with chronic 
inflammation and melanocytic nevi being the most 
frequent findings. Although malignancy was uncom-
mon, clinical diagnoses were accurate in only half of the 
cases, emphasizing the critical role of histopathological 
examination. Given the diverse nature of these lesions, 
any changes in size or color should prompt excision and 
pathological evaluation. Close collaboration between 
ophthalmologists and ocular pathologists is advisable 
in complex cases to ensure precise diagnosis and opti-
mal treatment.
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