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Background: Sebaceous carcinoma is notorious for masquerading clinically as other benign 

lesions such as chalazion. A tool to better differentiate between these two conditions would 

thus be desirable.

Purpose: To examine the potential application of noninvasive meibography in the differential 

diagnosis of chalazion and sebaceous carcinoma of the eyelid as a retrospective cross-sectional 

study.

Methods: Five individuals with chalazion and three patients with sebaceous carcinoma were 

observed. Noninvasive meibography was performed to visualize the reflectivity and shape of 

the lesion in each subject.

Results: Noninvasive meibographic imaging revealed chalazion as a lesion of overall low 

reflectivity with small regions of higher reflectivity corresponding to lipid granules. On the 

other hand, the noninvasive meibography revealed sebaceous carcinoma as a poorly marginated 

lesion of high reflectivity in the eyelid.

Conclusion: Noninvasive meibographic imaging may prove useful for the differential diagnosis 

of chalazion and sebaceous carcinoma. It may also be informative in definition of the resection 

area in carcinoma patients.
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Introduction
Chalazion and sebaceous carcinoma of the eyelid are diseases that originate pre-

dominantly from meibomian glands. Chalazion is a relatively common condition 

characterized by lipogranulomatous inflammation of meibomian glands in the eyelid. 

It often arises secondarily to noninfectious obstruction of a meibomian gland duct.1 

Histopathologically, chalazion manifests as a lipogranulomatous reaction to liber-

ated lipid granules contained within a connective tissue pseudocapsule. It is usually 

managed by the application of a hot compress and good eyelid hygiene. Symptomatic 

chalazion can be removed by incision and curettage. The prognosis for individuals 

with chalazion is excellent.

On the other hand, sebaceous carcinoma is a relatively uncommon malignant neo-

plasm that most often arises in the meibomian glands of the eyelid. It results from the 

malignant proliferation of sebaceous cells that manifest a vacuolated cytoplasm due to 

the presence of lipid. Sebaceous carcinoma mostly affects older adults, although it can 

also develop in younger individuals at 10–20 years of age.2,3 Two of the most common 

clinical presentations of sebaceous carcinoma of the eyelid are a solitary firm eyelid 

nodule and eyelid thickening associated with chronic blepharoconjunctivitis. Intraepi-

thelial (pagetoid) spread into the eyelid epidermis and conjunctival epithelium is also 

apparent in some cases. This aggressive neoplasm can exhibit local recurrence as well 
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as regional or distant metastasis, resulting in higher morbidity 

and mortality.2 It is best managed by wide surgical excision 

with frozen sectioning. If the suspected lesion is large, a punch 

biopsy or small map biopsies may be initially performed, with 

subsequent surgery being planned on the basis of the extent 

of the tumor determined histopathologically.2

Sebaceous carcinoma is notorious for masquerading clini-

cally as other benign lesions such as chalazion. In one study, 

it was the most commonly missed malignancy (1.1%) among 

1,060 cases diagnosed clinically as chalazion.4 Other studies 

have found the rate of misdiagnosis of sebaceous carcinoma 

as chalazion to be 25.6%5 and 20%.2 Such misdiagnosis can 

result in a delayed implementation of the correct treatment. 

A tool to better differentiate between these two conditions 

would thus be desirable.

Noninvasive meibography (NIM) was developed to 

observe the morphology of meibomian glands with the 

use of an infrared filter and infrared charge-coupled device 

camera (Figure 1).

Such a meibography system allows the structure of mei-

bomian glands to be readily and rapidly (within ~1 minute) 

observed in both the upper and lower eyelids without any 

discomfort to the patient. The meibomian glands appear white 

(highly reflective) as a result of the presence of meibomian 

lipid (Figure 1B and C). This approach is helpful not only 

for the diagnosis of evaporative dry eye but also for detection 

of morphological changes of meibomian glands associated 

with meibomian gland dysfunction,5 the wearing of contact 

lenses,6 or allergic conjunctivitis.7 It was also recently applied 

in the diagnosis of Peters’ anomaly.8 Moreover, NIM has 

previously been applied to the diagnosis of a case of seba-

ceous carcinoma of the eyelid, with the region of the tumor 

showing high reflectivity in comparison with the neighboring 

normal tissue.9

In the present study, the efficacy of NIM as a noninva-

sive diagnostic tool to differentiate between chalazion and 

sebaceous carcinoma was evaluated.

Methods
The study subjects included eight patients (eight eyes) with 

sebaceous carcinoma or chalazion diagnosed on the basis of 

slit-lamp examination, NIM, and histopathologic findings at 

Teikyo University (Tokyo, Japan) between August 2011 and 

June 2013 and evaluated retrospectively. Written informed 

consent was obtained from all subjects before examination. 

The study was approved by the institutional review board 

of Teikyo University and adhered to the tenets of the Dec-

laration of Helsinki. The characteristics of the subjects are 

shown in Table 1.

External inspection of the eyelids and tarsal conjunctiva 

was performed at the beginning of each examination with 

the use of a slit-lamp biomicroscope (TOPCON Corporation, 

Tokyo, Japan) equipped with a Sony camera. An NIM system 

(BG-4M; TOPCON) was used to observe and obtain images 

of the morphology of meibomian glands in both upper and 

lower eyelids.

In some cases with chalazion, an NIM image of a curet-

tage specimen was performed. Histological specimens 

Figure 1 Noninvasive meibography.
Notes: Photographs demonstrate the (A) meibography system and the (B) right upper eyelid and (C) right lower eyelid in a normal subject.
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obtained to verify the diagnosis of sebaceous carcinoma and 

stained with hematoxylin–eosin were also assessed.

Results
On examination by NIM, all five cases of chalazion mani-

fested a mostly lower reflectivity of the nodule lesion com-

pared with the surrounding normal tissue, although regions 

of high reflectivity were also observed within the lesion. No 

abnormalities outside of the chalazion area were detected by 

NIM in any of the five cases. An NIM image of the curettage 

specimen showed low reflectivity for the granuloma lesion 

and high reflectivity for fatty granules. Figure 2 (Case 1) 

shows the low reflectivity of most of the affected area with 

small regions of high reflectivity. Figure 3 (Case 5) shows a 

similar pattern but with larger regions of higher reflectivity. 

Histological analysis revealed a lipogranulomatous lesion 

containing many foamy macrophages in the curettage granu-

loma of all chalazion cases.

Figure 2 Case 1: a 32-year-old woman with chalazion.
Notes: (A) Photograph of the tarsal conjunctiva of the left upper eyelid. Conjunctival injection and swelling at the nasal and lateral aspects were apparent. (B) Noninvasive 
meibographic image of the tarsal conjunctiva of the left upper eyelid and (C) its schematic representation. Meibomian glands in the central area of the eyelid had a normal 
appearance (arrows), whereas lesions at the nasal and lateral sides showed a lower reflectivity (open arrowheads) but contained small regions of higher reflectivity (closed 
arrowheads). (D) Photograph of the curettage specimen at the nasal side. (E) Noninvasive meibographic image of the curettage specimen and (F) its schematic representation. 
Low reflectivity was apparent for the granuloma lesion (open arrowhead) and high reflectivity for fatty granules (closed arrowheads). (G) Histopathologic analysis of the 
granuloma lesion. Fatty vacuoles surrounded by epithelioid cells, giant cells (arrowheads), and inflammatory cells were observed (hematoxylin–eosin; bar =100 μm).

Table 1 Characteristics of the study subjects

Pathological diagnosis Case number Age Sex Affected eyelid Duration of condition

Chalazion 1 32 years Female Left upper 6 months
2 29 years Female Right lower 2 weeks
3 34 years Female Right upper 3 months
4 46 years Male Right upper 3 months

 
Sebaceous carcinoma

5 61 years Male Right upper 5 months
6 87 years Male Left upper 8 months
7 89 years Female Left upper 6 months
8 82 years Female Left upper 2 months*

Note: *Recurrence after resection elsewhere.
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All three cases of sebaceous carcinoma exhibited a 

high reflectivity for the tumor mass surrounded by a region 

of lower reflectivity in NIM images. The level of tumor 

reflectivity varied somewhat among cases, however. Slit-

lamp observation of an 87-year-old man with early-stage 

sebaceous carcinoma (Case 6) revealed a poorly marginated 

tumor mass that was coincident with an area of high reflectiv-

ity and surrounded by an area of lower reflectivity in NIM 

images (Figure 4). Both the tumor and neighboring area were 

resected, with the frozen section procedure revealing that the 

tumor lesion was removed without any remaining malignant 

cells at the margins. Many of the tumor cells contained fat 

vacuoles and were arranged as small nests or in a trabecular 

pattern. Their nuclei were enlarged or pleomorphic, and they 

had prominent nucleoli. Mitotic figures were also observed 

in some of the tumor cells.

An 89-year-old woman with advanced-stage sebaceous 

carcinoma (Case 7) had a mass lesion with a diameter of 

11 mm at the temporal side of the left upper eyelid (Figure 5).  

NIM revealed that the poorly marginated mass showed a 

high reflectivity and had spread to the nasal palpebral con-

junctiva. The tumor was surgically removed on the basis of 

slit-lamp microscopic observation. However, histopathologic 

examination of the primary resected specimen revealed tumor 

cells that had invaded into the lid margin and nasal conjunc-

tiva. Additional resection including the lesion revealed as the 

poorly marginated region of high reflectivity by NIM was 

therefore required to remove the residual tumor. Histology 

showed that the tumor was located at the lid margin as an 

ill-defined nodular lesion. Small islands of tumor cells with 

fatty vacuoles were detected. The neoplastic cells manifested 

marked atypia and many mitotic figures.

Finally, an 82-year-old woman with recurrent sebaceous 

carcinoma (Case 8) manifested an irregularity of the lid mar-

gin with nodules (Figure 6). NIM revealed a poorly margin-

ated region of high reflectivity coincident with the nodular 

lesion. The biopsy specimen was found to contain both 

normal tissue as well as solid nests of tumor cells with fatty 

vacuoles, pleomorphic nuclei, and many mitotic figures.

Discussion
In the present study, five cases of chalazion and three cases 

of sebaceous gland carcinoma of the eyelid were examined 

by NIM, and the NIM observations were compared with 

histological findings in order to identify differences between 

the two conditions. NIM imaging reveals the acinus and ducts 

Figure 3 Case 5: a 61-year-old man with chalazion.
Notes: (A) Photograph of the tarsal conjunctiva of the right upper eyelid. A subconjunctival mass was observed at the nasal side. (B) Noninvasive meibographic image of the 
tarsal conjunctiva of the right upper eyelid and (C) its schematic representation. The mass showed overall low reflectivity (open arrowhead) but contained a central region 
of high reflectivity (closed arrowhead). (D) Photograph of the curettage specimen including fatty granules. (E) Noninvasive meibographic image of the curettage specimen and 
(F) its schematic representation. Noninvasive meibography detected overall low reflectivity of the granuloma lesion (open arrowhead) but high reflectivity of fatty granules 
(closed arrowheads). (G) Histopathologic analysis of the granuloma lesion. Inflammatory cells and dense fatty vacuoles were observed (hematoxylin–eosin; bar =100 μm).
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Figure 4 Case 6: an 87-year-old man with sebaceous carcinoma.
Notes: (A) Photograph of the left upper eyelid, revealing a yellow round mass without any defects in eyelashes. The longest dimension of the mass at the eyelid margin was 
6 mm. There was no obvious change at the tarsal conjunctiva. (B) Noninvasive meibographic image of the tarsal conjunctiva of the left upper eyelid and (C) its schematic 
representation. Noninvasive meibography detected a poorly bordered mass lesion with relatively high reflectivity (closed arrowhead), a surrounding region of lower 
reflectivity (open arrowhead), and sharply marginated granules with high reflectivity (arrows). The dashed line and solid line indicate section lines for pathological observation 
(see below for further details). (D) Pathological section from the nasal side of the resected specimen. The section line is the dashed line in Figure 4C. The conjunctival 
(asterisk) and marginal (double asterisk) sides of the eyelid are indicated. No neoplastic cells were evident on the nasal side of the surgical margin, but a normal meibomian 
gland was apparent (hematoxylin–eosin; bar =1 mm). Pathological section from the central region of the tumor shown at (E) lower and (F) higher magnification. The section 
line is the solid line in Figure 4C. The conjunctival (asterisk) and marginal (double asterisk) sides of the eyelid are indicated. An ill-defined tumor lesion was observed at the 
eyelid margin (hematoxylin–eosin; bar =1 mm). The lesion contained small islands of tumor cells with fatty vacuoles. The tumor cells also manifested marked atypia with 
large and pleomorphic nuclei as well as many mitotic figures (closed arrowheads). Nucleoli were prominent and abnormal mitoses (open arrowhead) were often found 
(hematoxylin–eosin; bar =50 μm).

Figure 5 Case 7: an 89-year-old woman with sebaceous carcinoma.
Notes: (A) Photograph of the left upper eyelid. A red round mass with a diameter of 11 mm was observed. The nasal conjunctiva manifested injection. (B) Noninvasive 
meibographic image of the tarsal conjunctiva of the left upper eyelid and (C) its schematic representation. Noninvasive meibography detected a poorly bordered mass lesion 
with relatively high reflectivity (arrowheads) and a surrounding region of lower reflectivity. The dashed line and solid line indicate section lines for pathological observation 
(see below for further details). (D) Histopathologic section from the nasal side of the primary resected specimen. The section line is the dashed line in Figure 5C. The 
conjunctival (asterisk) and marginal (double asterisk) sides of the eyelid are indicated. Neoplastic cells were detected in both the eyelid margin (arrow) and conjunctiva on 
the nasal side (arrowhead) of the surgical margin (hematoxylin–eosin; bar =1 mm). Histopathologic section from the central region of the tumor shown at (E) lower and  
(F) higher magnification. The section line is the solid line in Figure 5C. The conjunctival (asterisk) and marginal (double asterisk) sides of the eyelid are indicated. An 
ill-defined tumor lesion was observed at the eyelid margin (hematoxylin–eosin; bar =1 mm). The lesion contained small islands of tumor cells with fatty vacuoles. The tumor 
cells also manifested marked atypia with large and pleomorphic nuclei as well as many mitotic figures (closed arrowheads). Nucleoli were prominent and abnormal mitoses 
(open arrowhead) were often found (hematoxylin–eosin; bar =50 μm).
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of normal meibomian glands as sharply bordered regions of 

high reflectivity.5 It was shown that NIM detected chalazion 

and sebaceous carcinoma as lesions of overall low and high 

reflectivity, respectively, suggesting that tissue reflectivity 

visualized by NIM may provide a basis for the differential 

diagnosis of these two conditions. A schematic representation 

of the relationship between pathological characteristics 

and NIM findings for these lesions is shown in Figure 7. 

In chalazion, granulomatous tissue comprising infiltrated 

inflammatory cells and accumulated extracellular matrix 

replaces the normal meibomian gland and is thus responsible 

for the low reflectivity in NIM images. Fatty granules present 

in the nodular lesion are visualized as sharply bordered 

granular structures of high reflectivity. On the other hand, 

sebaceous carcinoma with its associated lipid is visualized 

as a poorly marginated irregular lesion of high reflectivity, 

Figure 6 Case 8: an 82-year-old woman with recurrent sebaceous carcinoma.
Notes: (A) Photograph of the left upper eyelid. A nodular lesion with an irregular edge was detected. (B) Noninvasive meibographic image of the tarsal conjunctiva of the 
left upper eyelid and (C) its schematic representation. Noninvasive meibography revealed a poorly bordered lesion with relatively high intensity in both the nodular region 
and tarsal conjunctiva (arrowheads). The nodular region of the incisional biopsy is indicated (asterisk). Histopathologic analysis of the incisional specimen from the nodular 
lesion shown at (D) lower and (E) higher magnification. The nodular region was invaded by tumor (hematoxylin–eosin; bar =1 mm). (E) Neoplastic cells with fatty vacuoles 
were sparsely distributed in the specimen (hematoxylin–eosin; bar =50 μm).

Chalazion
Higher reflectivity

within nodule lesion
Lower reflectivity

within nodule lesion

Fatty granules

Granuloma
Normal meibomian gland

Lost meibomian galnd
Pagetoid spread

Higher reflectivity
within and without nodule lesion

Sebaceous carcinoma

Figure 7 Schematic representation of the relationship between pathological characteristics and noninvasive meibography findings for chalazion and sebaceous carcinoma of 
the eyelid.
Notes: Chalazion is characterized by lipogranulomatous inflammation and liberated lipid granules within a connective tissue pseudocapsule. The granuloma appears as a 
lesion of low reflectivity in noninvasive meibographic images, whereas the fatty granules are visualized as sharply bordered structures of high reflectivity within the nodule 
lesion. Sebaceous carcinoma with its lipid content shows high reflectivity within the nodule lesion by noninvasive meibography. Tumor invasion into the surrounding tissue is 
also apparent as a poorly marginated irregular-shaped region of high reflectivity.
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which, in some cases, spreads into the surrounding tissue 

(pagetoid spread). Chalazion and sebaceous carcinoma are 

thus distinguishable in NIM images on the basis not only 

of the level of tissue reflectivity but also of the pattern of 

the reflectivity and the positional relationship between the 

margin and normal tissue.

Previous reports have emphasized the importance of his-

topathologic analysis as an invasive examination to prevent 

misdiagnosis between chalazion and sebaceous carcinoma,2–4 

while NIM imaging was able to visualize differences between 

these two conditions in the present study. Given that NIM is a 

noninvasive and simple tool, it may prove readily applicable 

to their differential diagnosis. Moreover, NIM imaging may 

prove informative in planning minimally invasive surgery for 

sebaceous carcinoma, as exemplified by its detection of the 

spread of the malignancy to the nasal palpebral conjunctiva 

in Case 7 (Figure 4).

There are several limitations of this study. First and 

most important is its small sample size. Second, there was a 

large age difference between the patients with chalazion and 

those with sebaceous carcinoma. It will thus be necessary 

to observe older chalazion patients as well as younger seba-

ceous carcinoma patients by NIM for a better comparison 

between the two conditions. Lastly, other tumor types such 

as basal cell carcinoma and squamous cell carcinoma were 

not examined. Future studies with larger numbers of patients 

are thus warranted to address these limitations.

Conclusion
The results suggest that NIM imaging has the potential to 

contribute to the differential diagnosis of chalazion and seba-

ceous carcinoma of the eyelid. It may also prove informative 

in definition of the resection area in patients with sebaceous 

carcinoma.
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