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Background 

Fine needle aspiration cytology (FNAC) is a reliable, safe and simple diagnostic technique 

which is being implemented in diagnosing palpable and/or visible lesions in the body. This 

study was conducted for evaluating the role of FNAC as a routine screening/diagnostic 

tool in a spectrum of orbital and periorbital lesions. The aim of this study was to evaluate 

the role of FNAC in orbital and periorbital lesions. 

Methods 

A hospital based cross-sectional study was conducted in the Cytology section, Department 

of Pathology, RIMS for a period of 10 years from April 2013 to May 2022. A total of 95 

cases with orbital and periorbital lesions were inducted in the study through purposive 

sampling. FNAC procedure was done using 10cc/20cc syringe with 23G/22G needle with 

or without a Cameco handle. Slides were stained using MGG (May-Grunwald Giemsa) 

and Pap (Papanicolaou) stains followed by their microscopic examination. Demographic 

parameters such as age and gender as well as clinical parameters such as size, site and 

duration of the lesion were analyzed. 

Result 

The mean age of patients was found to be 33 years with a slight male predominance (54 

patients; 56.84%). The adequacy of FNAC was 96.82%. Epidermal Inclusion Cyst (30 

cases; 31.58%) was the commonest lesion. Five cases (5; 5.26%) were malignant on 

cytopathology. By applying Kappa statistics, a near perfect agreement (k=0.86) between 

FNAC and histopathology was observed, being statistically significant, p=0.01 (<0.05).   

Conclusion:  

In our study, a high concordance/agreement was observed for the neoplastic lesions, 

thereby establishing FNAC as a useful tool for screening as well as diagnosing orbital and 

periorbital lesions. It surrogates other invasive procedures, eliminating complications in 

nonresectable or inapproachable lesions.  
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Introduction 

The orbit and periorbital region are common sites for a wide range of lesions encompassing infectious and inflammatory lesions, 

benign cysts, benign tumors and malignancies. [1] The orbit is a pyramidal structure with its apex located posteriorly towards the 

orbital foramen and the base towards the surface of the eye. The complexity in the anatomical relations of the various structures 

in the orbit restricts surgical biopsy due to the risk of globe injury or rupture. [1,2] 

Fine needle aspiration cytology (FNAC) is a relatively simple, reliable, safe and an outpatient procedure which serves as a 

preliminary diagnostic cum screening tool prior to an invasive procedure. The technique was first applied in the diagnosis of  

orbital tumors by Schyberg in 1975.[3] At present, FNAC in combination with USG/CT guidance, provides a wider utility in 

diagnosing even the deep seated, impalpable lesions and posteriorly localized lesions which are in close proximity to the cen tral 

retinal artery and optic nerve. [4] 

This study was conducted with the intent to fill up the paucity in literature for similar studies, especially in this part of  the country. 

[5] The use of FNAC is well established in other sites. Our objective was to illustrate the various etiologies of orbital and periorbital 

lesions with the help of FNAC. Additionally, however limited we tried to compare the diagnoses of these lesions with 

histopathology among the tissue available cases. 

Materials and Methods 

A single centered, hospital based retrospective cross-sectional study was conducted in the Cytology section, of our department for 

a period of 10 years, spanning from April 2013 to May 2022. Patients with superficially located and/or palpable orbital or 

periorbital lesions were subjected to FNAC after taking written consents. Patients with thyroid related ophthalmopathy, 

orbitopathy, pulsatile proptosis, deep seated lesions, coagulopathies and patients on medications, such as NSAID’s or other 

anticoagulants were excluded from the study. After applying the forementioned criteria, 95 patients were included in the study. 

Under proper aseptic precautions, FNAC was done using 22/23G needle with 10/15ml syringe fitted to a Cameco handle without 

any form of pre-procedural anesthesia. Use of alcohol swab is contraindicated in the orbit and hence was strictly avoided. 

Supervision by an attending ophthalmologist was implemented whenever necessary. Adequate care was taken to prevent any 

injury to the globe or other vital structures. Aspirated materials were expressed in clean glass slides and a minimum of 3 properly 

smeared slides were stained with Giemsa stain and a slide was immediately fixed in 95% alcohol and stained by Papanicolaou 

method. Cell blocks were made whenever feasible. There were no standardized specimen adequacy criteria for orbital and 

periorbital cytology available in the literature. However, we adopted the adequacy criteria used for reporting breast cytology (4-6 

well visualized cell groups with 10 or more cells).  The reporting of FNAC slides were done in accordance to standard 

cytopathology textbooks.  [6,7,8] Concurrent histopathologic samples were processed as per routine processing guidelines and 

diagnoses were made in accordance with the 4th Edition of the World Health Organization Classification of Tumors of Eye and 

Orbit and The Royal College of Pathologists - Standards and datasets for reporting cancers. [9,10] Both the cytology and 

histopathology reporting were done by three independent pathologists. The consensus diagnoses were finally considered and 

further categorized under different diagnostic categories.  We sought the help of radiological imaging reports such as CT findings 

in a few cases. 

The cytopathologic diagnoses were compared with the histopathologic diagnoses for those cases whose biopsy or resection 

specimens were sent. The results were analyzed and compared and the degree of agreement between FNAC and histopathology 
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was assessed using Kappa statistics. 

Results 

Out of the 95 patients eligible for FNAC in the study, there were 54(56.84%) males and 41(43.16%) females with a male: females’ 

ratio of 1.32:1. The youngest patient was 2 years of age and the oldest was of 87 years with an overall mean age of 33 years (29 

years in females; 35 years in males). Age and gender distribution of all cases are shown in Figure 1. The adequacy rate of FNAC 

was 95.79%. Four (4.21%) samples were rendered inadequate for an appropriate diagnosis. Various diagnoses were rendered in 

all the cases deemed adequate for diagnosis (Table 1). The commonest lesion was found to be Epidermal inclusion cyst (30 cases; 

31.6%) followed by Organizing suppurative lesion (11 cases; 11.6%) in cytopathologic diagnoses. 

 

Figure 1: Bar-graph showing gender-wise, age distribution of all the cases. 

Table 1: Cytopathological diagnoses of all the cases.  

Benign or 

Malignant 

Lesion type Cyto-diagnosis Frequency (%) 

N/A N/A Unsatisfactory/Inadequate 4 (4.21%) 

 

 

 

 

 

 

 

 

 

 

 

 

Benign 

Inflammatory lesions Organizing suppurative lesion 11 (11.6%) 

Acute suppurative lesion 4 (4.2%) 

Infected epidermal inclusion cyst 2 (2.1%) 

Hematoma 3 (3.2%) 

Chalazion 1 (1.1%) 

Xanthomatous lesion 1 (1.1%) 

Inflammatory pseudotumor 1 (1.1%) 

TOTAL 26 (27.37%) 

Benign cystic lesions Epidermal inclusion cyst 30 (31.6%) 

Benign cystic lesion 8 (8.4%) 

Sebaceous cyst 7 (7.4%) 

TOTAL 45 (56.84%) 

Benign tumors/tumor-like lesions Pilomatrixoma 4 (4.2%) 

Benign adnexal tumor 3 (3.2%) 

Fibrohistiocytic lesion 2 (2.1%) 

Dermoid cyst 2 (2.1%) 

Benign spindle cell tumor 2 (2.1%) 

Sebaceous hyperplasia 1 (1.1%) 

Lymphoepithelial lesion 1 (1.1%) 

TOTAL 15 (15.79%) 

 

 

 

Malignant 

Malignant tumors Basal cell carcinoma 2 (2.1%) 

Squamous cell carcinoma 2 (2.1%) 

Malignant small round cell tumor 1 (1.1%) 

TOTAL 5 (5.26%) 

GRAND TOTAL 95 (100%) 
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Benign lesions (90 cases; 94.74%) far outnumbered the malignant lesions (5 cases; 5.26%). Out of the malignant lesions, we 

observed 2 cases of Basal Cell Carcinoma (BCC), 2 cases of Squamous Cell Carcinoma (SCC) and 1 case of Alveolar 

Rhabdomyosarcoma (ARM). A 55 years old woman who presented with a growth in the right limbus was diagnosed as SCC 

(Figure 2, A-C). 

 

 

Figure 2: Squamous Cell Carcinoma A) 55 years old female with pinkish growth in the right limbus and sclera. B) FNAC 

showed malignant cells with abundant bluish cytoplasm, hyperchromatic nuclei and prominent nucleoli (Giemsa, x400). (C): 

Squamous Cell Carcinoma. H&E stain (100X) showing a diffusely infiltrating, well differentiated tumor with numerous 

keratin pearls lined by nests of malignant squamous cells and a dense lymphoplasmacytic infiltrate in the stroma.  

 

Cytomorphologically, malignant cells had abundant bluish cytoplasm with enlarged hyperchromatic nuclei and prominent 

nucleoli. Subsequent histopathologic examination confirmed the diagnosis which showed a diffusely infiltrating, well 

differentiated tumor with numerous keratin pearls lined by nests of malignant squamous cells and a dense lymphoplasmacytic 

infiltrate in the stroma. A 45 years old woman with an irregular growth arising just below the right lower lid was diagnosed as 

BCC and FNAC showed clusters of basaloid cells having hyperchromatic nuclei with scant bluish cytoplasm (Figure 3, A-C). 

On histopathologic examination, lobules and nests of basaloid cells with clefts formation and peripheral palisading of tumor cells 

distinctly separated by a fibromyxoid stroma were seen, asserting the diagnosis. A young 17 years old girl who presented with  a 

large, fleshy, right orbital protruding mass was diagnosed as Small Round Cell tumor by FNAC with the close differentials of 

ARM and Neuroblastoma. Smears were highly cellular and were composed of abundant small round blue cells with ‘chance 

formation’ having hyperchromatic nuclei and inconspicuous nucleoli in a tigroid background (Figure 4, A-C). Histopathologic 

examination on biopsy tissue displayed clusters of small round cells arranged in a vague alveolar-like pattern. The tumor cells 

were monomorphic and had scant cytoplasm, hyperchromatic nuclei with indistinct nucleoli.  

Histopathologic follow up were feasible in 16 cases and the diagnoses were compared with cytopathologic diagnoses. The 

histopathological analyses confirmed the cytopathologic diagnoses in 13(81.25%) cases whereas 3(18.75%) cases had discordance 

in diagnoses (Table 2). 
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Figure 3: Basal Cell Carcinoma A) 45 years old female with a hyperpigmented irregular nodule below the right lower lid. B) 

FNAC showed clusters of basaloid cells having hyperchromatic nuclei with scant bluish cytoplasm (Giemsa, x100). C) Basal 

Cell Carcinoma. H&E stain (100X) showing lobules and nests of basaloid cells with clefts formation and peripheral 

palisading of tumor cells distinctly separated by a fibromyxoid stroma. 

Table 2: Comparison of cytological diagnoses with the histopathological diagnoses 

Sl no. Age/sex Cytopathological diagnosis Histopathological diagnosis Match 

1 35/M Epidermal inclusion cyst Epidermal inclusion cyst Matched 

2 39/M Chalazion Chalazion Matched 

3 42/M Epidermal inclusion cyst Seborrheic keratosis Not matched 

4 86/M Benign spindle cell lesion Neurofibroma Matched 

5 45/F Sebaceous hyperplasia Sebaceous carcinoma Not matched 

6 5/F Pilomatricoma Pilomatricoma Matched 

7 42/M Epidermal inclusion cyst Epidermal inclusion cyst Matched 

8 43/M Basal cell carcinoma Basal cell carcinoma Matched 

9 20/F Sebaceous cyst Sebaceous cyst Matched 

10 28/M Sebaceous cyst Sebaceous cyst Matched 

11 55/F Squamous cell carcinoma Squamous cell carcinoma Matched 

12 70/F Inflammatory pseudotumor Chronic dacryocystitis with lymphoid hyperplasia Not matched 

13 45/F Basal cell carcinoma Basal cell carcinoma Matched 

14 41/M Epidermal inclusion cyst Epidermal inclusion cyst Matched 

15 54/F Squamous cell carcinoma Squamous cell carcinoma Matched 

16 17/F Malignant small round cell tumor Alveolar rhabdomyosarcoma Matched 

 

While applying Kappa statistics, we found a near perfect agreement (k=0.86) between FNAC and histopathology, which was 

statistically significant (p=0.01).  

Discussion 

The diagnostic accuracy of FNAC in orbital and periorbital lesions varies greatly (23 to 100%) according to various studies. Such 

variations are attributable to a variety of factors including the size, site, nature of the lesion; expertise or skill of the performing 

cytopathologist & the technique used. [11] The non-diagnostic aspirates reported in various literatures ranged from 2.85% to 

27.4%. [12] We compared our findings with previous studies elsewhere and thereby found comparable similarities with some 

(Table 3). We found male patients outnumbering the females as were noted in other studies. [13,14,15] Maximum cases belonged 
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to the age range of 0-20 years, followed by 20-40 years group which was similar to the study by Rastogi N et al. [18]  

 

Figure 4: Alveolar Rhabdomyosarcoma A) 17 years old female with a large fleshy right orbital protruding mass B) FNAC 

smears were highly cellular and composed of abundant small round blue cells with ‘chance formation’ having 

hyperchromatic nuclei and inconspicuous nucleoli in a tigroid background (Giemsa, x400). (C): Alveolar 

Rhabdomyosarcoma. H&E stain (400X) showing clusters of small round cells arranged in a vague alveolar-like pattern. The 

tumor cells are monomorphic and have scant cytoplasm, hyperchromatic nuclei with indistinct nucleoli. 

Table 3: Comparison of histopathologically followed up cases with other studies.  

Parameters Amoli et al.[13] Nair and Shankar 

et al.[14] 

Kumar P et al.[15] Khan et 

al.[16] 

Yousif et 

al.[17] 

Present study 

Place & time of study  Tehran, Iran, 

2011 

Kerala, India, 2014 Tamil Nadu, 

India, 2016 

MP, India, 

2016 

NC, USA, 

2018 

Manipur, India, 

2022 

Total no of cases 62 41 30 29 23 16 (16.84%) 

Inflammatory lesions 16 (25.8%) 10 (24.4%) 16 (53.3%) 4 (13.8%) 7 (30.4%) 2 (12.5%) 

Benign cystic lesions 2 (3.2%) 6 (14.6%) - 5 (17.2%) 0 (0%) 5 (31.2%) 

Benign tumors 1 (1.6%) 6 (14.6%) - 4 (13.8%) 5 (21.7%) 3 (18.8%) 

Malignant tumors 18 (29%) 17 (41.5%) 14 (46.7%) 11 (38%) 11 (47.8%) 6 (37.5%) 

Insufficient smear 27.4% 4.88% 5% 10.34% 47.8% 3.15% 

Concordance with 

histopathology 

73.33% 87.8% 89.18% 90% 91.7% 81.25% 

 

A 42 years old male presenting with left upper eyelid swelling which confided a histopathologic diagnosis of Seborrheic keratosis 

was misdiagnosed on FNAC as Epidermal Inclusion Cyst (EIC), accountable to the presence of only anucleate squames in the 

smear. Inflammatory Pseudotumor is a challenging diagnosis on FNAC due to its mimicry with other chronic inflammatory and 

lymphoproliferative lesions.  [19,20] We diagnosed a right lower eyelid swelling in a 70 years old female as Inflammatory 

Pseudotumor, which later on histopathologic examination was reported as Chronic Dacryocystitis with lymphoid hyperplasia. Yet 

in another case of a 45 years old female with right upper lid nodule which was diagnosed as Sebaceous hyperplasia on FNAC, 

turned out to be Sebaceous Carcinoma on histopathology. The probable reason for misdiagnosis could be due to inadequate 

sampling and thereby missing the representative area. In such cases it is prudent to aspirate from multiple sites of the tumor for 

attaining a higher cellular yield. 
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Further, infections and lymphoproliferative lesions sometimes may mimic malignancy. [16] Incidence of cystic lesions ranged 

from 6 to 30% in previous studies. We found that the incidence of benign cystic lesions decreased with age and had similar 

observability with other studies. [21,22] FNAC has a high specificity for diagnosis of malignant lesions. We found no false-

positive cases in our study, consistently with various other studies. [12,13,23] Immunohistochemistry was done on histopathologic 

sections for a definitive diagnosis in a 17 years old female with right orbital protruding mass diagnosed by FNAC as Small round 

cell tumor with the differential diagnoses of Alveolar Rhabdomyosarcoma and Neuroblastoma. CT imaging showed a large ill-

defined infiltrating mass in right orbit centered in the antero-medial space, involving both intraconal and extraconal compartment. 

On histopathologic examination and subsequent IHC markers CD20, CD3, Synaptophysin negativities with a positivity for 

Desmin and Vimentin, a final diagnosis of Alveolar Rhabdomyosarcoma was rendered. 

FNAC also bear certain limitations, such as deep-seated lesions need to be examined and aspirated under radiologic guidance, risk 

of breaching the capsule by the needle in insitu neoplasms may cause local seeding even though the bore of the needle used in  

FNAC rarely do so. [15,24,25] In Fibrous lesions, FNAC can yield very scant to negligible material which generally leads to 

inadequacy. In a highly vascular lesion, FNAC can barely yield only hemorrhagic aspirate comprising only of hemic cells leading 

to an inconclusive diagnosis. [15] Also, it is worth mentioning the study limitations such as duration of study, small sample size 

and retrospective study design. A low sample size is only justifiable as the rate of FNAC for orbital and periorbital lesions is only 

0.5% among all FNACs performed for all the sites of the body. Noteworthily, we had a small number of histopathologic follow 

up which is attributable to only a small proportion of these lesions requiring surgical managements, restricting the comparab le 

data and thereby rendering the kappa’s ‘near perfect agreement’ somewhat questionable. Such shortcomings do exemplify the 

need to conduct more studies in a larger population with higher sample size, prospectively for even longer duration of time.  

Conclusion 

This study has shown FNAC as an excellent tool for primary diagnosis in a spectrum of orbital and periorbital lesions. As cer tain 

lesions in the orbit may be nonresectable or difficult to approach surgically, FNAC is a safer alternative. A near perfect agreement 

was established using Kappa statistics when FNAC was compared to histopathology. We found a higher number of benign lesions 

versus malignant lesions, hence FNAC can reliably be used as a screening tool for segregating benign form malignant lesions. In 

addition, its applicability in the outpatient scenario makes it a handy investigative technique for the ophthalmologists. Las tly, 

aspirated material from FNAC along with the cell block preparations can also be utilized for a plethora of ancillary techniques 

such as immunocytochemistry (ICC), flow cytometry (FC), fluorescence in-situ hybridization (FISH) and molecular techniques. 

Further, a standardized reporting format for diagnosis and management of patients with these lesions might become a necessity  in 

the near future. Therefore, histopathology still remains the ‘sine qua non’ for a confirmatory diagnosis. 

Abbreviations:  

FNAC: Fine needle aspiration cytology 

USG: Ultrasonography 

CT: Computed tomography 

EIC: Epidermal inclusion cyst 

BCC: Basal cell carcinoma 
SCC: Squamous cell carcinoma 

ARM: Alveolar rhabdomyosarcoma 

IHC: Immunohistochemistry 
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