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Abstract: 
Background: Cytological pleomorphism is a unique and well exhibited phenomenon during oral 

carcinogenesis. Genesis and occurrence of  cytological atypias in oral epithelium of carcinoma  patients help 

the Cytopathologists in determining the type of tumor and even in early  detection. 

Materials and Methods: In a case- control study, samples in the form of exfoliated scraped cytosmear were 

collected from the affected sites of the clinically diagnosed 136 oral cancer patients and were immediately fixed 

in acetoalcohol (1:3). The wet fixed smears were stained by routine Papanicolaou’s staining protocol and 

Giemsa’s solution. Stained tissues were studied under the microscope. Out of one thousand cells screened,well 
defined cytological atypias were scored. The nuclear-cytoplasmic ratio (N/C) was calculated after taking the 

area of the cytoplasm (C) and nucleus (N) of the respective cell. The findings were statistically analyzed and 

interpreted with respect to oral sites and sexes. 

Results and Discussion: The keratinized spindle cell is the predominant atypia in the human oral spindle 

cell carcinoma (SpCC), which shows both cytological and nuclear pleomorphism and identifiable mitoses. 

Increased nuclear-cytoplasmic ratio in KSCs was found to be 1:11.6 in males and 1:9.5 in females 

indicates the state of malignancy.  

Conclusion: Occurrence of KSCs in oral epithelia has a practical utility in early detection and diagnosis of 

human oral carcinoma during carcinogenesis. 

Key words: Cytological atypia, Keratinized spindle cell, Spindle cell carcinoma, malignancy, Nuclear-

cytoplasmic (N/C) ratio. 

 

I. Introduction 
Exfoliated scrape cytology reveals that cellular pleomorphism is a common feature in human oral 

squamous cell carcinoma (OSCC). Out of a number of diagnostic pleomorphic cells, keratinized spindle cell 

(KSC) is found to be unique and  important cytological atypia so far as cytopathology is concerned. On the basis 

of occurrence of KSCs, the World Health Organization (WHO) classification of tumors of the oral cavity and 

oropharynx has placed this disease entity under malignant epithelial tumors of squamous cell carcinoma (SCC) 

and labelled it “Spindle cell carcinoma” (SpCC) [1]. Although the histological features of SpCC have been well 

described, its cytological features have not been adequately reported. Some authors have also confusingly 

reported the spindle cell component as non-neoplastic reactive connective tissue responses to overlying SCC 
[2,3]. Again, it was suggested that the spindle cell component represented a transformation of a SCC that had 

been subjected to radiotherapy or solar damage or trauma [4].  

Oral cavity is readily accessible for inspection and examination, even by the patient. But, it is 

unfortunate that patients still present with advanced tumors. OSCC, at an early stage, is generally asymptomatic 

and probably due to this, diagnosis and treatment are all too often delayed until the cancer is malignant or has 

spread to cervical lymph nodes [5,6]. Similarly, the cytopathologists very often encounter problems in detection 

and diagnoses of the OSCC patients as most of the oral squamous cells appear to be either well differentiated or 

moderately differentiated and mimic to be benign and non-neoplastic. Contrary to that, many benign and non-

neoplastic lesions appear to be malignant neoplasm [7-9]. Therefore, in the present investigation, an attempt has 

been undertaken to analyze the importance of rare occurrence of keratinized spindle cells (KSCs) in the buccal 

mucosa of human OSCC cases. 
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II. Materials and Methods 

 
2.1 Collection of samples 

            A case-control study was undertaken for which the exfoliated  cytosmears were collected by scraping 

from the clinically diagnosed 136 patients suffering from precancerous lesions and oral squamous cell 

carcinoma (OSCC) at the Out-patient Department (OPD) of Acharya Harihar Regional Cancer Centre 

(AHRCC), Cuttack, Odisha, during May 2007-May 2009. Smearing was done on the pre-cleaned-coded 

microslides and immediately, the slides were fixed in acetoalcohol (1:3) fixative. Two slides were smeared and 

prepared from each affected site of the patient. Prior to the collection of samples, case-history of the patients 
related to their age, sex, food, habits (addiction to tobacco, alcohol etc.), oral hygiene and occupation were 

asked and recorded for detail analysis. A parallel set of 136 samples were also collected from the non-addicted 

and non-cancerous healthy individuals from different regions of Odisha which is considered as control group.  

 

2.2 Staining protocol and scoring 

  Wet fixed cytosmears were stained by adopting Papanicolaou’s staining protocol and counter stained 

with Giemsa’s solution. Out of one thousand screened cells, pleomorphic keratinized spindle cells (KSCs) were 

scored with utmost care.  

 

2.3 Statistical analyses 

            The mean length and breadth of the squamous cell was taken into account as length and breadth of the 

KSC, as each cell was measured at three regions (middle and on its either sides) – in length and breadth-wise by 
using computer-assisted Cat Cam: Microscope camera of Catalyst Biotech. The measured values were tabulated. 

The nuclear-cytoplasmic ratio (N/C) was calculated after taking the area of the cytoplasm (C) and nucleus (N) of 

the respective cell. The findings were statistically analyzed and interpreted with respect to oral sites and sexes. 

 

2.4 Ethical considerations  

     This study was approved by Subject Research Committee (SRC) of Utkal University, Bhubaneshwar, 

Odisha, India and necessary permission was also obtained from the Director, AHRCC, Cuttack, Odisha, India.  

 

III. Results 
Structurally, when the cells appear to be spindle shaped and the cytoplasms get keratinized, those 

particular cells are named as keratinized spindle cells (KSCs). The KSCs were moderately differentiated 

and were mostly observed in both in premalignant and malignant cases. The cytoplasms were basophilic 

with almost ill-defined cell membrane. On the other hand, the smear taken from the base of the tumor 

showed sheets and clumping of atypical squamous cells, both hypo- and hyperkeratinized, and 

hyperchromatic nuclei with increased N/C ratio. Rarely, KSCs were found to be micronucleated (Fig.1). In 

some cases, cytoplasmic bridge and nuclear pleomorphism were visualized during the genesis of KSCs 

(Fig.2). Ctyological pleomorphism in KSCs was a common feature of occurrence (Fig.3). The KSCs were 

observed in 26 (31.7 per cent) male samples and in 20 (37.03 per cent) cases of females. Thus, the male to 

female ratio in our study is 1.3:1. It is important to note that not a single KSC was observed in the samples 

of control group.  
 

 
 

Fig.1 Rarely observed a keratinized spindle cells with an ill-defined cell membrane and three prominent 

micronuclei (Papanicolaous’ stain x 400). 
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Fig.2 Keratinized spindle cells with cytoplasmic bridge, exhibiting amitosis and nuclear pleomorphism 

(Papanicolaous’ stain x 200). 

 

 
 

Fig.3 Pleomorphic keratinized spindle cells (Papanicolaous’ stain x 400). 
 

The total number of KSCs scored from 82 males was 695 (0.847 per cent) and 835 (1.546 per 

cent) from 54 females (Table 1). Irrespective of the age groups, the highest number of samples with KSCs 

was recorded from the buccal mucosa of 3 males and 4 females in 50-69 years and the lowest in palate 

(Fig.4). Also, the highest number of KSCs were scored from the buccal mucosa (52.81 per cent in male and 

54.37 per cent in female) and it was the lowest in palate (4.89 per cent in male and 3.35 in female) (Fig.5). 

So far as mean frequency of the KSCs is concerned, the highest score was obtained from tongue (1.145 per 

cent in male and 1.92 per cent in female) and the lowest from alveolus and gingiva (0.275 per cent in 

males) and palate (0.93 per cent in females) respectively. 

 

The spindle shaped cell is the predominant atypia in the human oral neoplasm, which shows 
nuclear pleomorphism and identifiable mitoses. Irrespective of shape and size of the KSCs, four types of 

nuclear pleomorphism (namely round, oval, spindle and bar-shaped) were detected from the premalignant 

and malignant cases. The frequencies of round, oval and bar shaped nuclei in KSCs were calculated to be 

the highest in premalignant females; whereas spindle shaped nuclei were found to be the highest in 

malignant males (Fig.6). 
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Table 1 Oral sites, age groups and sex-wise enumeration of the KSCs 

 

N

o 

Sites 

(ICD-10) 

Age 

groups 

in years 

No. of samples 
No. of samples with 

KSCs 
KSCs scored 

Total number of KSC 

scored 

Mean Frequency 

(%) 

Male Female Male Female Male Female Male Female Male 

 

Female 

 

1 Lip 

30-49 02 Nil 01 Nil 18 Nil 
56 

 (8.06) 

63 

(7.55) 
1.12 1.05 50-69 02 04 01 01 22 32 

70-89 01 02 01 01 16 31 

2 
Tongu

e 

30-49 05 02 02 01 34 28 126 

(18.13

) 

135 

(16.17

) 

1.14

5 
1.92 50-69 05 04 02 02 57 72 

70-89 01 01 01 01 35 35 

3 

Alveol

us and 

gingiv

a 

30-49 04 03 01 02 08 38 

44 

(6.33) 

78 

(9.34) 

0.27

5 
1.3 

50-69 08 03 02 01 24 40 

70-89 04 Nil 
01 Nil 

12 Nil 

4 

Floor 

of the 

mouth 

30-49 04 01 02 01 35 12 
68 

(9.78) 

77 

(9.22) 

0.97

1 
1.1 50-69 02 04 01 01 20 57 

70-89 01 01 01 01 13 08 

5 Palate 

30-49 04 01 01 01 16 09 
34 

(4.89) 

28 

(3.35) 
0.56 0.93 50-69 01 02 01 01 08 19 

70-89 01 Nil 01 Nil 10 Nil 

6 

Buccal 

mucos

a 

30-49 14 04 02 01 105 78 367 

(52.81

) 

454 

(54.37

) 

0.99 1.746 50-69 16 19 03 04 164 246 

70-89 07 03 02 01 98 130 

            

Total 
30-89 82 54 26 20 695 835 

695 

(100) 

835 

(100) 

0.84

7 
1.546 

 

N.B.-Figures in parentheses indicate the relative percentage of KSCs with respect to all sites.  

 

 
 

 

Fig.4 Oral site, age groups and sex-wise number of samples with KSCs. 
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Fig.5 Oral site and sex-wise relative percentage of KSCs. 

 

 
 

Fig. 6 Sex-wise enumeration of nuclear pleomorphism in KSCs. 

 

 Cytometric analysis (Table 2) showed that the mean length and breadth of the normal oral 

squamous cells (NOSCs) in males were 86.50m (+17.234m) and 64.23m (+12.125m) respectively 

having an area of 5555.89m2 (+208.362m2). The nucleus of the normal squamous cell in male was 

measured to be 12.95m (+3.368m) in length and 12.43m (+3.235m) in breadth with an area of 

160.968 m2 (+10.895m2). The nuclear-cytoplasmic ratio (N/C) in males was calculated to be 1:34.5. In 

females, the mean length, breadth and area of the normal oral squamous cells were 85.875m 

(+16.374m), 65.012m (+11.876m) and 5582.905m2 (+194.457m2) respectively.   The mean length 

and breadth of the nucleus were 12.920 m (+3.544m) and 12.530m (+3.452m). Thus, the mean 

nuclear area of the normal squamous cells in females was found to be 161.887m2 (+12.233m2). Hence, 

the nuclear-cytoplasmic (N/C) ratio in females was found to be 1:34.4. Variations occur in staining of the 
exfoliated mature normal cells. But mostly, the cells are basophilic and appeared to be sky blue in colour 

in Papanicolaou’s staining. 

The size of the keratinized spindle cells (KSCs) varies in both the sexes. The mean length of the 

spindle cell was 54.649m (6.341m) and the breadth was 16.835m (7.725m) in male. Its mean area 

was calculated to be 920.01m2 ( 48.984m2). The nuclear length and breadth of the KSC were 9.842m 
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(2.140 m) and 8.029m (1.810m). The nuclear area was measured to be 79.02m2 (3.873m2). 
Hence, the nuclear-cytoplasmic ratio in males was 1:11.6. In case of female, the mean length of the 

keratinized spindle cell (KSC) was 52.561 m (7.082) and its breadth was 14.165m (6.702m). Its area 

was found to be 776.063 m2 (47.463m2). The mean length and breadth of the nucleus of the KSCs were 

9.325m (2.781m) and 8.726m (1.803m). Its nuclear area was 81.369m2 (5.014 m2) and thus, 
the N/C ratio was found to be 1:9.5 (Fig.7).  

 

Table 2 A comparative accounts of N/C ratios between Normal oral squamous cell and Keratinized spindle cell 

in either sex 
 

No Cell type Sex 

Total 

no of 

KSCs 

scored 

Cytoplasm ( C ) 

 

Nucleus (N) 

 

N/C 

Ratio 
Mean 

length 

in 

m+SD 

Mean 

breadth  

in 

m+SD 

Mean area 

in m
2
 + 

SD 

Mean 

length 

in 

m+SD 

Mean 

breadth  

in 

m+SD 

Mean 

area in 

m
2
 + 

SD 

 

 

1 
Normal 

cell 

Male 1000 
86.50 

2.234 

64.23 

2.125 

5555.89 

4.747 

12.95 

1.368 

12.43 

1.235 

 

160.968 

1.689 

 

1:34.5 

Female 1000 
85.875 

2.370 

65.012 

1.876 

5582.905 

4.446 

12.920 

1.540 

12.530 

1.450 

161.887 

2.233 

 

1:34.4 

2 KSC 

Male 695 
54.649 

6.341 

16.835 

7.725 

920.01 

48.984 

9.842 

2.140 

8.029 

1.810 

79.02 

3.873 

 

1:11.6 

Female 835 
52.561 

7.082 

14.765 

6.702 

776.063 

47.463 

9.352 

1.781 

8.726 

1.803 

81.369 

5.014 

 

1:9.5 

 

N.B.- SD stands for Standard deviation. 

 
 

 
 

 

Fig.7 N/C ratios in NOSCs and KSCs in both sexes. 

 

IV. Discussion 
 Spindle cell neoplasms comprise a diverse collection of benign and malignant tumors. These tumors 

are uncommon in the oral cavity; reportedly accounting for less than 1% of all tumors of oral regions [10]. 

Spindle cell carcinoma (SpCC) is a rare and peculiar biphasic malignant neoplasm of head and neck. It consists 

of sarcomatoid proliferation of pleomorphic spindle-shaped cells and squamous cell carcinoma [11]. Some of 

the earlier workers have reported that SpCC is an unusual form of poorly differentiated squamous cell 
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carcinoma (SCC) consisting of elongated (spindle) epithelial cells that resemble a sarcoma. Many of these 

tumors may be easily confused with true sarcomas unless special immunohistologic or ultrastructural analysis is 

performed. Such analyses show concurrent presence of malignant epithelial and homologous sarcomatoid 
spindle cell components by co-expression of cytokeratin, epithelial membrane antigen, and vimentin to various 

degrees [12]. When spindle shaped and atypical squamous cells are found by smearing, in addition to clinical 

features, the diagnosis of a polypoid oral cancer should be considered [13].  

  In our study, the keratinized spindle cells (KSCs) are found to be moderately differentiated, 

pleomorphic and resemble a sarcoma and also mimic to be benign and non-neoplastic. As a result the 

cytopathologists very often encounter problems in detection and diagnoses of the OSCC patients. No doubt, the 

KSCs were observed both in the benign and malignant cases, hyperkeratinization and increased N/C ratios in 

KSCs not only indicate epithelial origin but also malignancy.  

Zarbo et al. have suggested that the spindle cell components have been considered to be either a variant 

growth pattern of SCC, a non-neoplastic mesenchymal reaction, or a malignant admixture of epithelial and 

mesenchymal neoplasms [14]. However, Lewis et al. reported that the majority of the spindle cell components 
are non-diploid, which indicates that they are neoplastic and not reactive [15]. The vimentin positivity also 

reflects that these bizarre fibroblast-like cells are carcinoma cells with true mesenchymal metaplasia [16]. When 

the spindle cell component was compared with its corresponding epithelial component, identical patterns of p53 

protein expression were noted in 95% of the biphasic tumors [17]. Recently, p63 has been reported as a useful 

marker for spindle cell carcinoma [18]. These comprise evidence that the malignant spindle cells are due to 

metaplasia from the involved epithelium, and are neither inflammatory reaction nor true sarcoma. 

The spindle shape of the tumor cells has been considered to be caused by the lack of expression of cell 

adhesion molecule such as cadherins and the consequent alteration of keratin filament network [19]. Battifora 

reported the actual transformation of epithelial cells into mesenchymal cells. The presence of junctional 

complexes between tumor cells, with or without pericellular basal lamina and cytoplasmic skeins of 

intermediate filament has been demonstrated [20]. It has been suggested that development of the spindle cell 

phenotype involves functional loss of genes that control epithelial differentiation and that conversion to spindle 
morphology is a recessive entry [21]. It has been documented that keratin proteins may be regarded as molecular 

markers for stratified squamous epithelial cells in normal tissues and in neoplasms. However, Ellis et al. 

demonstrated that 40% of spindle cell carcinomas would have a negative keratin stain [22]. Possible reasons for 

the inability to detect keratin are decreased numbers of cells producing keratin, decreased amount of keratin 

within these cells, and decreased immune-reactivity of the keratin due to formalin fixation. Thus, a positive 

keratin stain confirms the diagnosis of squamous cell carcinoma, but a negative result does not rule it out 

[23,24]. Takata et al. have also opined that SpCC should not be ruled out of the differential diagnosis by a 

positive reaction for vimentin in sarcomatoid tumour cells in the immunohistochemical differential diagnosis. 

Absence of staining for keratin in the sarcomatoid tumour cells does not always exclude SpCC, because some 

SpCCs show immunoreactivity of keratin in their sarcomatoid components only with some anti-keratin 

antibodies. Therefore, different kinds of anti-keratin antibodies should be applied in the differential diagnosis of 
SCSC [25]. 

Spindle cell variant is very rare in childhood and adolescence. A case of spindle cell carcinoma of the 

tongue in a 4 year old boy has been reported by Kessler and et al [26].  The tumor is usually seen in men with a 

male to female ratio of 2-4:1 [27]. The male to female ratio in our study is 1.3:1. Potential risk factors include a 

history of tobacco use, poor oral hygiene, alcohol abuse and previous ionizing irradiation of the area [26]. 

Earlier we have reported that out of 136 oral cancer patients, 126(92.6%) were addicted to different forms of 

tobacco and alcohol for more than 15 years, while 10(7.4%) were non-addicted completely. The addicted 

individuals were categorized into five different groups, such as chewers, smokers, alcoholics, chewer-smokers 

and chewer-smoker-alcoholics. All the patients were used to brush their teeth at least once in a day, but in 

different ways. The findings indicate that the combined effect of tobacco and alcohol has shown more 

genotoxicity than the single use on the buccal mucosal cells. The formation of more number of micronucleated 

cells in chewer-smoker-alcoholics group followed by in chewer-smokers than other addicted (chewers, smokers 
and alcoholics) groups has proved the genotoxic effect of tobacco and alcohol on oral mucosal cells. The results 

also support the facts of earlier findings that longer the addiction, more the number of micronuclei formation in  

oral mucosal cells [28]. In this study, rare occurrence of micronuclei in the KSCs clearly indicates that time-

dose effect of tobacco and alcohol has a positive impact on oral mucosa and genesis of SpCC. 

Pattern of kratinization and expression of keratin in the pleomorphic cells in non-keratinized squamous 

epithelia of the oral cavity is a remarkable feature during carcinogenesis. The atypical pleomorphic cells are 

observed to be thicker, denser and hyperkeratinized in patients habituated with any form of tobacco and alcohol 

than the non-addicted cancerous patients. Similarly, the exfoliated mucosal cells collected from occasionally 

habituated normal individuals are observed to be keratinized so far as non-habituated normal individuals are 

concerned in our study. The degree of keratinization is also observed to be varying from cell to cell in different 
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sites of the same individual is probably due to the habit of keeping tobacco (khaini, gutkha, snuffs etc.), chewing 

of paan (betel) and paan masala at specific site of the oral cavity. Not only that smoking of tobacco (in the form 

of bidi and cigarette) and drinking of alcohol may induce the process of keratinization in different sites of the 
oral cavity demands further study [29]. 

The spindle cell component is carcinomatous in nature and can occur through the metaplasia of 

neoplastic squamous cells [30]. In our study, cervical lymph node metastasis was observed in all addicted cancer 

patients. Su et al. have reported that SpCC in the oral cavity and oropharynx is potentially aggressive and seems 

to recur easily and to metastasize. Although, it is difficult to predict biologic behaviour in every case, patients 

whose tumors are deeply invasive tend to have a poor prognosis, whereas those with early-stage tumors usually 

have an excellent prognosis [31]. Distant metastases and depth of tumor invasion into underlying structures 

were found to be reliable prognostic features, together with their polypoid configuration [32]. Thus, metastases 

usually contain SCC or both SCC and spindle cell component, and rarely only just the spindle cell component 

[33].   

 

V. Conclusion 
The keratinized spindle cells (KSCs) occur in various anatomical sites of the oral cavity and exhibit a 

wide range of microscopic appearances, but some cytological features are quite characteristic and are found in 

many cases. Pleomorphic spindle shaped body, keratinized cytoplasm and increased N/C ratio have turned the 

KSC to be a diagnostic cytological atypia during oral carcinogenesis. In a nut-shell, KSCs, although appear to 

be moderately differentiated and a predominant component of benign neoplasm, but are really a sign and index 

of poorly differentiated Spindle cell carcinoma. Thus, occurrence of KSCs in oral mucosa may help the 

Cytopathologists in early detection of SpCC, particularly, at benign stage. However, the causative factors 

associated with the genesis of KSCs in oral neoplasm needs further study. 
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