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Abstract
Objectives: To determine the role and efficacy of fine needle 
aspiration cytology (FNAC) and cell block in diagnosis of jaw 
lesions and compare the agreement between FNAC and cell 
block to predict the diagnosis. Method: The sample com-
prised 51 cases, including 12 odontogenic keratocysts 
(OKCs), 8 ameloblastomas, 22 radicular cysts, 7 dentigerous 
cysts, and 1 each of intraosseous mucoepidermoid carcino-
ma (MEC) and adenomatoid odontogenic tumor (AOT). 
FNAC samples remaining after hematoxylin and eosin (H&E)-
stained cytosmear diagnosis were centrifuged at 3,000 rpm 
for 10 min. The supernatant was discarded and sediment 
mixed with 2–3 mL alcohol and filtered. To this, 10% formalin 
was added, filtered, taken for routine processing, and stained 
with H&E. The result of FNAC smear and cell block was com-
pared with histopathological diagnosis. Results: On cytolog-
ical examination of the smears, 7 OKCs and 22 radicular cysts 
were diagnosed, whereas ameloblastomas, AOT, intraosse-
ous MEC, and dentigerous cysts were not. This gave an 

agreement of 56.8% with the biopsy reports. Cell block sec-
tions stained with H&E of 12 OKCs, 22 radicular cysts, 1 MEC, 
and 3 cases of ameloblastoma offered a diagnosis in accor-
dance with the biopsies giving an agreement of 74.5%, while 
dentigerous cyst and AOT failed to do so. In comparison with 
FNAC, additionally 5 cases of OKC and 1 of MEC could be de-
tected, and in ameloblastoma, out of 8 cases, only 3 yielded 
a concordant diagnosis through the cell block technique. 
Conclusion: In comparison with FNAC, the architectural pat-
tern and the morphology of the cells were better preserved 
by the cell block technique. This substantiates that cell block 
could be used as an ancillary technique to aid in definitive 
diagnosis of head and neck swellings. © 2021 S. Karger AG, Basel

Introduction

The lesions of the jaw could be odontogenic cyst and 
tumors, neoplasms of salivary gland origin, metastatic le-
sions, and nonodontogenic lesions. Their early diagnosis 
is important to provide appropriate treatment [1]. In this 
regard, a diagnostic tool often used is the fine needle aspi-
ration cytology (FNAC) but has a low accuracy of diagno-

D
ow

nl
oa

de
d 

by
: 

G
la

sg
ow

 U
ni

v.
Li

b.
   

   
   

   
   

   
   

   
   

   
   

   
  

13
0.

20
9.

6.
61

 -
 8

/1
5/

20
21

 1
0:

54
:4

5 
A

M



Hallikeri/Babu/Sudhakaran/MonteiroActa Cytologica2
DOI: 10.1159/000517166

sis due to lack of architectural context of FNAC material, 
nonrepresentative sampling, and nonspecific morphologi-
cal features on cytosmear [2, 3]. These drawbacks of FNAC 
could be overcome by use of cell block preparation [4], for 
which, the FNAC material is fixed, centrifuged, and the cell 
pellet is transferred for paraffin embedding [5]. The cell 
block while maintaining the cellular architecture also pro-
vides multiple additional sections for special stains, immu-
nostaining, ultrastructural analysis, and molecular testing 
[6]. Thus, cell blocks act as useful adjuncts to smears, espe-
cially in categorization of tumors, and a more definitive 
cytopathologic diagnosis can be drawn [1, 4]. There are 
many studies done to compare the usefulness of cell blocks 
with that of smears from fine needle aspiration material, 
but only a few in case of jaw lesions [1, 4, 7, 8].

In this context, the present study was undertaken to 
assess the utility of the cell block preparation method in 
increasing the sensitivity of cytodiagnosis of jaw lesions. 
We tried to evaluate the cellularity, architectural patterns, 
and morphological details both in the cytological smear 
and the section from the cell block method. Further, we 
also compared the cell block findings with biopsy diagno-
sis, and the accuracy of cell block in the diagnosis of var-
ious jaw lesions over cytopathology was assessed.

Materials and Methods

After approval from the Institutional Review Board of SDM 
College of Dental Sciences and Hospital, Dharwad (IRB No. 2017/S/
OP/52), a total of 51 cases of jaw lesions (Table 1) were studied by 
cytopathology, cell block sections prepared from the residual 

FNAC material, and the subsequent incisional or excisional biopsy. 
The cases of jaw lesions diagnosed provisionally based on the clin-
ical and radiographic features with FNAC and biopsy were includ-
ed in the study. Both FNAC and biopsy were performed by oral 
surgeons. All the lesions were intraosseous, and a 5-mL syringe was 
used for FNAC. The cases having sufficient samples to prepare cell 
block and cases with and without recurrence were included. Near-
ly 10–12% of the samples with <1 mL of the aspirate were consid-
ered inadequate because the fluid left after smear preparation was 
insufficient to be centrifuged for cell block preparation. Also, the 
samples with only blood, pus, etc., were excluded from the study.

The clinical details including age, sex, site, clinical presenta-
tion, radiographic findings, and description of the FNAC sample 
were noted. From the FNAC sample, 2 cytosmears were prepared 
and stained with hematoxylin and eosin (H&E), following the di-
agnosis. The remaining sample was used for cell block preparation.

For FNAC smear, the smears were alcohol-fixed and stained 
with hematoxylin and eosin. For cell block preparation, the alcohol 
and formalin-fixed method was used. The FNAC fluid was centri-
fuged at 3,000 rpm for 10 min, the supernatant was discarded, and 
the sediment was mixed with alcohol (2–3 mL), filtered, and mixed 
in 4–5 mL of 10% formalin. This was again filtered using filter pa-
per, and the sediment was taken for routine processing.

The biopsy specimens received were routinely processed and 
stained with H&E. The results of the FNAC smear, cell block, and 
histopathological data of the biopsy as well as the clinical and ra-
diographic data of the lesions were analyzed.

Results

In the present study, 51 cases included 12 odontogen-
ic keratocysts (OKCs), 7 dentigerous cysts, 22 radicular 
cysts, 8 ameloblastomas, and 1 case each of adenomatoid 
odontogenic tumor (AOT) and intraosseous mucoepi-
dermoid carcinoma (MEC). The age of the patients 
ranged between 5 and 70 years with a mean age of 32. Of 
the 51 cases, 19 were females and 32 males (Table 1).

The FNAC diagnosis and the cell block results were 
compared with the histopathologic diagnosis (Table 2). 
Among the odontogenic cysts, all 22 radicular cysts 
showed a predominantly chronic inflammatory cell infil-
trate in a necrotic background, and 7/12 OKCs showed 
anucleated epithelial cells and keratin debris with few 
chronic inflammatory cells as shown in Figures 1a and 2a, 
respectively, giving a concordant FNAC diagnosis, where-
as 5 OKCs and all dentigerous cysts with sparse chronic 
inflammatory cells as shown in Figure 3a failed to do so. 
In these cases, a diagnosis of an inflammatory lesion was 
considered on FNAC. But, when the cell block sections 
were analyzed, all 22 radicular cysts revealing chronic in-
flammatory cells arranged in a compact manner with ar-
eas of cholesterol cleft formation and 12 OKCs with 
abundant keratin flakes and few nuclei as shown in Fig-

Table 1. Clinical details of all cases

Lesions Cases, 
n

Age, 
years

Gender

female male

Odontogenic cysts
OKC 12 11–68 4 8
Dentigerous cyst 7 5–22 2 5
Radicular cyst 22 16–70 10 12

Odontogenic tumors
Ameloblastoma 8 12–35 3 5
AOT 1 17 0 1

Salivary gland tumor
MEC 1 16 0 1
Total 51 19 32

OKC, odontogenic keratocyst; MEC, mucoepidermoid carci-
noma; AOT, adenomatoid odontogenic tumor.
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ures 1b and 2b, respectively, could be diagnosed. The cy-
tosmears of odontogenic tumor cases showed only in-
flammatory infiltrate as shown in Figures 4a and 5a, giv-
ing a nonconcordant FNAC diagnosis. However, 3 
ameloblastomas detected by the cell block method as 
shown in Figure 4b revealed peripheral clumps of cuboi-
dal to columnar cells with few stellate reticulum-like cells 

in a fibrous stroma having sparse chronic inflammatory 
cells, giving a diagnosis in accordance with that of the his-
topathological diagnosis. Cytosmear and cell block sec-
tions of AOT cases consisted of chronic inflammatory cell 
infiltrate, chiefly lymphocytes as shown in Figure 5a and 
b, respectively, giving a nonconcordant diagnosis. On 
comparing the intraosseous MEC, we noted that it could 

Table 2. Comparison of FNAC and cell block diagnosis with the histopathological diagnosis

Lesions Histopathological 
diagnosis, n

FNAC diagnosis Cell block diagnosis

concordant,
n (%)

nonconcordant,
n

concordant,
n (%)

nonconcordant,
n

Odontogenic cysts
OKC 12 7 (58) 5 12 (100) 0
Dentigerous cyst 7 0 (0) 7 0 (0) 7
Radicular cyst 22 22 (100) 0 22 (100) 0

Odontogenic tumors
Ameloblastoma 8 0 (0) 8 3 (37.5) 5
AOT 1 0 (0) 1 0 (0) 1

Salivary gland tumor
MEC 1 0 (0) 1 1 (100) 0
Total 51 29 (56.8) 22 (43.2) 38 (74.5) 13 (25.5)

OKC, odontogenic keratocyst; MEC, mucoepidermoid carcinoma; AOT, adenomatoid odontogenic tumor; 
FNAC, fine needle aspiration cytology.

a b c

Fig. 1. Photomicrograph of cytosmear 
showing predominantly chronic inflamma-
tory cell infiltrate in a necrotic background 
(H&E. ×40) (a), cell block section showing 
chronic inflammatory cells arranged in a 
compact manner with areas of cholesterol 
cleft formation (H&E. ×20) (b), and tissue 
section showing cystic lumen lined by non-
keratinized stratified epithelium with sub-
epithelial chronic inflammation in the con-
nective tissue (H&E. ×20) (c).

a b c

Fig. 2. Photomicrograph of cytosmear 
showing anucleated epithelial cells and 
keratin debris with few chronic inflamma-
tory cells (H&E. ×40) (a), cell block section 
with abundant keratin flakes and few nu-
clei (H&E. ×20) (b), and tissue section 
showing cystic cavity lined by stratified 
squamous parakeratinized epithelium with 
surface corrugations. The basal cells have 
palisaded appearance and hyperchromatic 
nuclei. The interface between the epitheli-
um and connective tissue capsule is nearly 
flat (H&E. ×20) (c).
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a b c

Fig. 3. Photomicrograph of cytosmear 
(H&E. ×20) (a) and cell block section 
(H&E. ×40) (b), showing sparse chronic in-
flammatory cells, and tissue section show-
ing cystic cavity lined by a thin nonkera-
tinized stratified squamous odontogenic 
epithelium. Underlying cystic capsule is fi-
brous with few inflammatory cells and 
hemorrhagic areas (H&E. ×20) (c).

a b c

Fig. 4. Photomicrograph of cytosmear 
showing minimal inflammatory cell infil-
trate (H&E. ×40) (a), cell block sections 
showing peripheral clumps of cuboidal to 
columnar cells with few stellate reticulum-
like cells in a fibrous stroma having sparse 
chronic inflammatory cells (H&E. ×40) 
(b), and tissue section showing the odonto-
genic epithelium arranged in follicles of 
varying sizes with peripheral columnar 
cells with hyperchromatic nuclei exhibit-
ing reversal of polarity and central stellate 
reticulum cells with squamous metaplasia, 
keratin formation, and some cystic degen-
eration. The stroma is fibrous to fibrocel-
lular (H&E. ×40) (c).

a b c

Fig. 5. Photomicrograph of cytosmear 
(H&E. ×20) (a) and cell block sections 
(H&E. ×20) (b) showing chronic inflam-
matory cell infiltrate, chiefly lymphocytes. 
c Tissue section showing solid areas sup-
ported by fibrous connective tissue. The 
solid component shows the odontogenic 
epithelium in the form of ducts, whorls, 
and interlacing pattern with eosinophilic 
secretion with areas of calcification (H&E. 
×20).

a b c

Fig. 6. Photomicrograph of cytosmear 
showing diffuse inflammatory cells in a 
mucinous background (H&E. ×20) (a) and 
cell block section showing benign round to 
ovoid cells in clusters with basophilic nu-
cleus in a mucinous background. Few mu-
cous cells and inflammatory cells are also 
noted (H&E. ×20) (b). c Tissue section 
shows epidermoid-like cells with vesicular 
and few hyperchromatic nuclei and many 
mucous like cells with eccentrically placed 
vesicular nuclei. The connective tissue 
stroma is densely fibrous (H&E. ×40).
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be diagnosed by cell block as shown in Figure 6b due to 
the presence of benign round to ovoid cells in clusters 
with basophilic nucleus in a mucinous background and 
few mucous cells and inflammatory cells. Since the FNAC 
had only diffuse inflammatory cells in a mucinous back-
ground as shown in Figure 6a, the cases were diagnosed 
as an inflammatory lesion.

These findings aided in arriving at an agreement of 
74.5% between the histopathological diagnosis and the 
cell block method. However, the agreement between the 
histopathological diagnosis and FNAC was 56.8%.

Discussion

Jaw lesions are among the frequent complaints for 
which patients consult dentists [9]. While biopsy is the 
mainstay for precise diagnosis, FNAC is a widely used 
more conservative alternative [10]. To overcome the dis-
advantages of FNAC, the cell block technique, introduced 
by Bahrenburg, has proved to be of great utility, which 
along with the advantages of FNAC has other advantages 
like maintaining of cellular architecture because of lesser 
dispersion of cells and providing multiple sections thus 
aiding in better diagnosis by means of special stains and 
immunohistochemistry [5, 8, 10]. The slides obtained 
from paraffinized cell blocks can be preserved, and the 
sections are akin to the tissue sections from paraffin 
blocks, with better cellular details for a definitive diagno-
sis [4]. There are limited studies comparing the cell block 
technique with the FNAC in jaw lesions [1, 4, 7, 8]. With 
an interest to unveil this, we conducted the present study 
to assess the role of both these techniques in the diagnosis 
of jaw lesions and compare their positive predictive value 
in histopathological diagnosis and also correlate the diag-
nosis with the clinical, radiographic, and histopathologi-
cal features.

Among the odontogenic cyst, we had cases of radicular 
cyst, OKC, and dentigerous cyst. Radicular cyst is an 
odontogenic cyst of inflammatory origin [11]. The cystic 
fluid is brown in color, odorless, and nonsticky. The age 
range of our cases was 16–70 years. The cytosmears and 
cell block sections had predominantly chronic inflamma-
tory cell infiltrate in a necrotic background, and the cells 
were arranged in a dispersed manner. However, cell block 
sections revealed cells in a compact manner, and areas of 
cholesterol cleft formation were also noted. These find-
ings and a clinical and radiographic correlation aided to 
arrive at a diagnosis of a radicular cyst in all 22 cases and 
was confirmed with the excisional specimen. In an FNAC 

study by Goyal et al. [2], it was noted that of the cases con-
sidered to be odontogenic cysts by clinical and radio-
graphic findings, 20% cases, and in a study on cell block 
sections by Rivero et al. [4], it was seen that 53% of the 
cases had features similar to our findings.

OKC is a developmental odontogenic cyst having a high 
recurrence [11]. The cystic fluid is creamish with thick 
cheesy keratin. The cytosmear and cell block sections in the 
present study showed varied degrees of anucleate epithe-
lial cells and keratin debris with few chronic inflammatory 
cells. Cell block sections had abundant keratin flakes and 
some even contained nuclei. Histopathological examina-
tion revealed features suggestive of OKC. Of the 12 cases 
between the age range of 11 and 68 years, 7 FNACs and all 
cell blocks gave a diagnosis of keratinizing lesion which 
was in concordance with the histopathologic diagnosis. 
The other 5 FNAC lacked keratin and could be diagnosed 
only as an inflammatory lesion. We could diagnose all cas-
es by the cell block technique because for preparing a cell 
block, the entire sample is used; however, for cytosmear 
preparation, only few drops of fluid is used. The findings 
of our study were in accordance with the study by Oenning 
et al. [7] where 33% cell block sections had similar findings. 
Pallavi et al. [8] compared FNAC and cell block findings 
with the histopathological findings. The authors noted that 
of the 7 OKCs, cell block sections of 5 cases showed keratin 
and epithelial cells with or without inflammatory cells giv-
ing a positive cell block diagnosis. The cytopathological 
features of these 5 cases consisted of mixed inflammatory 
cells and hemorrhagic areas.

Dentigerous cyst is an odontogenic cyst enclosing 
crown of an unerupted tooth at the cementoenamel junc-
tion [11]. The cystic fluid is thin and straw colored. The 
present study revealed sparse chronic inflammatory cells 
in cytosmear and cell block sections. Histopathology 
showed all features of the dentigerous cyst. Our study 
consisted of 7 cases within the age range of 5–22 years but 
all failed to be diagnosed as a dentigerous cyst both by 
FNAC and cell block. Nevertheless, the absence of exfoli-
ated epithelial cells and secretory material helped us, as a 
diagnosis of exclusion. On the basis of this along with a 
correlation of clinical and radiographic features and the 
histopathology, a dentigerous cyst was considered. In a 
study by Pallavi et al. [8], 2 out of 3 dentigerous cysts 
could be diagnosed by the cell block technique due to the 
presence of epithelial cells and inflammatory cells. How-
ever, FNAC had only mixed inflammatory cells. In our 
cases, though the dentigerous cyst could not be diag-
nosed, it could be used as a diagnosis of exclusion espe-
cially in cases of follicular variant of OKC.
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We had 9 cases of odontogenic tumors which included 
ameloblastoma and AOT. Ameloblastoma is an epithelial 
tumor of odontogenic origin [12]. The fluid consists of a 
yellow straw colored fluid with or without pungent odor. 
The cytosmears showed minimal inflammatory cell infil-
trate. Cell block sections showed peripheral clumps of cu-
boidal to columnar cells with few stellate reticulum cells 
in a fibrous stroma. Histopathological examination con-
firmed the diagnosis of ameloblastoma. Among the 8 cas-
es between the age of 12 and 35 years, on correlating with 
the histopathological diagnosis, none showed features of 
ameloblastoma with FNAC, while 3 cell block sections 
gave a concordant diagnosis. The other cases only had 
features of inflammation both in FNAC and cell block. 
The 3 cases diagnosed using cell block sections show that 
the amount of material examined in cell block could be 
more representative, aiding in better diagnosis. In con-
trast to our findings, a study by Kaliamoorthy et al. [12] 
showed that 50% of FNAC smears were reported as am-
eloblastoma with features such as cohesive cluster of ba-
saloid epithelial cells with peripheral palisading and po-
lygonal squamous cells with dense cytoplasm. A study by 
Belatto et al. [1] on 9 cell blocks of ameloblastoma had 
features similar to our findings, and the presence of epi-
thelial cells was further confirmed by immunohistochem-
istry. AOT is a benign slow-growing odontogenic tumor. 
Of the 3 variants, the follicular AOT is frequently mis-
taken for a dentigerous cyst [13]. The 1 case of AOT in 
the present study failed to be diagnosed both by FNAC 
and cell block. The aspirate was blood tinged, odorless, 
and nonsticky. Cytology and cell block examination re-
vealed only chronic inflammatory cells. The histopatho-
logic features were suggestive of AOT. Epari and Hanu-
manthu [9] reported 3 cases of AOT falsely diagnosed as 
ameloblastoma (1 case) and odontogenic cyst (2 cases) on 
FNAC. The histopathology showed cuboidal to columnar 
cells in sheets with some degree of peripheral palisading 
in some clusters indicative of AOT. Pati et al. [14] report-
ed of a case of extrafollicular AOT of the anterior maxilla. 
FNAC revealed clusters and sheets of basaloid cells hav-
ing scanty to moderate cytoplasm with round-oval be-
nign nuclei, fine chromatin, and indistinct nucleoli in a 
mucoid matrix and peripheral palisading suggestive of a 
benign neoplasm probably ameloblastoma or AOT or 
basal cell adenoma. The excisional biopsy confirmed the 
diagnosis of extrafollicular type of AOT.

The only salivary gland tumor included in the study was 
an intraosseous MEC. MEC accounts for 5–10% of all sali-
vary gland neoplasms and majorly involves the parotid 
gland. The low-grade MEC which consists more of cystic 

lesions poses a difficulty in arriving at a cytological diagno-
sis because of failure in obtaining diagnostic material [15]. 
In the present study, the cytosmear of intraosseous MEC 
revealed mucinous material with inflammatory cells failing 
to arrive at a diagnosis of MEC. But, the cell block section 
could be diagnosed as intraosseous MEC, with benign 
round to ovoid cells with basophilic nucleus. The cells were 
in clusters in a mucinous background. Few inflammatory 
cells were also seen. Epari and Hanumanthu [9] got a con-
sistent MEC diagnosis with FNAC in all 3 cases. In contrast, 
Joseph et al. [15] on studying the diagnostic challenges in 
cytology of MEC in 6 cases found a definite cytological di-
agnosis only in 2 cases. Among the rest, 2 were broadly di-
agnosed as neoplasm with cystic degeneration and 2 were 
underdiagnosed as pleomorphic adenoma. Supreetha et al. 
[16] discussed 5 salivary gland lesions where cytological di-
agnosis was missed. In 1 case, the patient who previously 
had been treated for MEC presented with nodular growth 
in the parotid region. Aspirate consisted of a thick abundant 
mucoid material with numerous cyst macrophages. Cy-
tosmear had no malignant cells and hence was not diag-
nosed as MEC on FNAC. A cell block from residual mate-
rial too did not reveal any tumor cells. But, on histopathol-
ogy, there were small foci of low-grade MEC which was 
missed on cytology. In another case, a 60-year-old male pa-
tient complained of a swelling on the left cheek. Monomor-
phic epithelial cells arranged in acinar patterns with scant 
inflammatory infiltrate suggested a diagnosis of monomor-
phic adenoma. While on histopathology, presence of sheets 
of epidermoid cells, intermediate cells, and mucous cells 
suggested MEC. The authors inferred that since diagnosis 
of dysplasia was missed on aspirated cells, it resulted in a 
wrong diagnosis of monomorphic adenoma.

The agreement between the histopathological diagno-
sis and cell block (74.5%) was more as compared to that 
of FNAC diagnosis (56.8%). This indicates the cell block 
sections definitely provide with more details and aid in 
maintaining cell architecture. The cases which could not 
be diagnosed by cell block and FNAC were because of 
paucicellularity, secondary infection, blood mixed aspi-
rate, and nonrepresentative sampling. Also, in cases 
where the aspirated material was minimal, there was in-
sufficient material for cell block preparation. We ob-
served that when more amount of fluid is aspirated, the 
cell yield is better resulting in diagnostic accuracy. A back 
and forth motion in different directions during needle 
aspiration may further increase the yield. As seen in our 
findings, in case of odontogenic cysts, the accuracy with 
cell block is much higher as compared to FNAC diagno-
sis. Considering the correctness of the cell block method 
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in diagnosis, treatment can be performed without any 
need of an incisional biopsy. But, owing to the need for 
laboratory procedures, the cell block technique is time 
consuming, and material may be lost during processing. 
Thus, the findings of the present study suggest that the 
cell block method can be used as a valuable preoperative 
diagnostic method along with the clinical and radio-
graphic details and as an ancillary technique to FNAC.

Conclusion

We found the positive predictive value of cell block to 
be better in terms of maintaining the architectural pattern 
and the morphology of the cells. The technique was espe-
cially useful in diagnosing cases of OKC, which needs to 
be distinguished from other cysts at the earliest because 
of its high recurrence rate and in at least a few cases of 
ameloblastoma as compared to the FNAC. Thus, the cell 
block technique can be efficiently used as an adjunctive 
technique to aid in establishing a diagnosis for therapeu-
tic planning.
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