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A B S T R A C T

Main objective of this study was to evaluate the usefulness and accuracy of fine needle aspiration cytology (FNAC) di-

agnosis of parotid masses to distinguish reliably between benign and malignant lesions. In the period of 5 years, 214

parotid glands were resected at the Rijeka University Hospital Center (Croatia), but 176 patients had cytopathological

and histopathological diagnoses and therefore fulfilled the criteria for study. The results of the FNAC were analyzed and

compared to the corresponding histopathological diagnosis obtained from the surgical specimen. Histological evaluation

revealed 17malignant and 159 benign lesions. There were 13 true positive, 147 true negative, 3 false negative, and 13

false positive. Sensitivity of FNAC was 81%, and specificity was 98%. FNAC results provide useful predictive preopera-

tive information and better preparation the surgeon and patient for surgical procedure.
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Introduction

Fine needle aspiration cytology (FNAC) technique is

well known diagnostic procedure for head and neck ma-

sses as well as masses in the other locations through the

body1–3. There are many studies confirming the reliabil-

ity of FNAC in the diagnosis of nonthyroidal neck tu-

mors, but FNAC of salivary gland lesions has not been

uniformly accepted4–9. Batsakis et al. argued that FNAC

has little influence on clinical management of parotid tu-

mors. Its application in the parotid tumors is, however,

controversial10. The aim of this study was to evaluate the

usefulness and accuracy of ultrasound guided fine needle

aspiration cytology (FNAC) in the diagnosis of parotid

gland masses.

Patients and Methods

This is the retrospective study of 176 patients with

parotid gland surgery and preoperative ultrasound gui-

ded FNAC. In the period of 5 years (between 2004 and

2008), 214 parotid glands were resected at the Rijeka

University Hospital Center (Croatia) at the Department

of Otorhinolaryngology and at the Department of Ma-

xillofacial Surgery. A total of 176 patients had both

cytopathological and histopathologic diagnoses and the-

refore fulfilled the criteria for this study. The results of

FNAC were analyzed and compared with the correspond-

ing histopathological diagnosis. The FNAC results were

classified into the following categories: true-negative (ab-

sence of malignancy correctly diagnosed), true-positive

(presence of malignancy correctly diagnosed, included

specimens that were interpreted as suspicious for malig-

nancy), false-negative (the cytological specimen failed to

diagnose a malignancy) and false-positive (the cytological

specimen was incorrectly considered or suspicious for

malignancy). Patients with cytological diagnosis where

malignancy could not be excluded were classified in the
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positive group because they need operation. The study in-

cluded only previously untreated patients with surgical

procedures on the parotid gland that included supra-

facial parotidectomy or total parotidectomy with or with-

out preservation of the facial nerve. Fine needle aspira-

tion cytology was performed by surgeons of both depart-

ments using a 22 gauge needle attached to a 10 ml sy-

ringe. A minimum of two needle passes were made in

each case and a minimum of four smears were prepared.

The slides were air-dried, stained according to May-Grün-

wald-Giemsa method, and examined by one cytologist.

Results

According to histopathologic diagnosis there were 159

benign tumors and 17 malignant tumors (44% adenoma

pleomorphe, 39% Warthin tumor, 10% carcinoma, 7%

other diagnosis). After FNAC there were 150 benign tu-

mors and 26 malignant tumors (42% adenoma pleo-

morphe, 30% Warthin tumor, 15% carcinoma, 13% other

diagnosis). The age range for benign tumors was 31 to 77

years with a mean age of 58 years (X=56.4, SD±14.6

years). For malignant tumors the age range was 23 to 83

years with a mean age of 65 years (X=60.3, SD±17.1

years). The patients with malignant tumors were not older

then patients with benign tumors (p=0.230). There were

104 (59.09%) female and 72 (40.9%) male patients with-

out statistical significance regarding gender (p=0.288).

Malignant tumors occurred more often on the right side

with statistical significance (p=0.044).

Table 1 shows correlations between FNAC and histo-

pathologic diagnosis. The diagnosis of Warthin tumor,

adenoma pleomorphe and carcinoma were the diagnosis

with statistical significant concordance in cytologic and

histopathologic diagnosis (p<0.001, c2=125.41).

Table 2 shows frequency of discrepancies between cy-

tologic and histopathologic diagnosis.

Reexamination of 16 specimens that showed discrep-

ancy between cytology and histology reports show that

10 were due to non-representative specimens, 3 speci-

mens were characterized as inadequate or too scanty, be-

cause they contained very few cells, or none at all. In the

»suspicious« category there were 3 cases, 2 turned out

benign, and one malignant.

One example of this later case is shown in Figures 1

and 2. The case of discordant FNAC and pathologic re-

port was 75 year old female patient, with right parotid

mass measuring 34x19 mm, from which 5 ml viscous yel-

low-greenish fluid was aspirated. Smears showed small

squamous epithelial cells lying singly, some with atypia,

and numerous neutrophyl granulocytes in the backgrou-

nd of cellular debris. Due to scant cellularity, FNAC was

repeated, with the same result, and cytological report

was: rare atypical squamous cells – suspicious for squa-

mous cell carcinoma, with inflammation. Patient under-

went surgery, and pathologic report was: lymphoepi-

thelial cyst with surrounding mononuclear inflammatory

infiltrate. There were none lymphatic elements in FNAC

specimens. Possible reason is that lesion was missed dur-

ing FNA, and material for cytology originated from adja-

cent dilated ducts with squamous metaplasia and inflam-

mation with neutrophils. The cytological diagnosis was

true positive in 13 (7.38%) cases and true negative in 147

(83.5%) cases. There were 13 (7.38%) false positive cases

and 3 (1.7%) false negative results. Sensitivity of FNAC

was 81% and specifity was 98%.

Discussion

The main objective of FNAC diagnosis of parotid

masses is to distinguish reliably between benign and ma-

lignant lesions. In this study the incidence of Warthin tu-
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TABLE 1
CORRELATION BETWEEN FINE NEEDLE ASPIRATION CYTOLOGY (FNAC) AND HISTOPATHOLOGIC DIAGNOSIS

Reference Diagnosis Cytologic diagnoses (No.) Histologic diagnoses (No.) Overlap (No.)

Warthin tumor 53 69 51

Adenoma plomorphe 75 76 70

Adenoma monomorphe 0 4 0

Cyst 12 6 1

Carcinoma 26 17 13

Sialoadenitis 2 2 2

Lymph node 8 2 2

Total 176 176 140

TABLE 2
DISCREPANCIES BEETWEN FINE NEEDLE ASPIRATION

CYTOLOGY (FNAC) AND HISTOPATHOLOGIC DIAGNOSIS

FNAC diagnoses
Histological

diagnoses
No.

Carcinoma Cyst 1

Malignancy could not be excluded Warthin tumor 10

Carcinoma Adenoma

plomorphe
2

Warthin tumor Carcinoma 1

Lymphatic cells Carcinoma 1

Adenoma pleomorphe Carcinoma 1

Total 16



mor of 39% according to histopathologic diagnosis is

higher then the literature reports (Barnes report 2–10%

of all parotid tumors)11. We could not find the explana-

tion for this observation. The discrepancies between cy-

tologic and histopathologic findings in this study were

9.09% (16/176), Mahbod et al.12 report 7.3%. In our series

the main reason for discrepancy between FNA report

and definitive pathologic diagnosis was inadequate sam-

pling, so the importance of proper training in performing

ultrasound-guided FNAC can not be overemphasized.

Reexamination of cytological specimens shows that the

main reason for discrepancy between FNA report and de-

finitive pathologic diagnosis was non-representative spe-

cimens. As non-representative specimens we considered

those that contained enough cellular material for analy-

sis, but it turned out that either the lesion was missed

during FNA, or that the specimen didn’t contain all ele-

ments necessary for establishing the right diagnosis – for

example, when aspirate of Warthin’s tumor contain only

lymphatic elements, and no epithelial cells, cytologicaly

it could not be differentiated from lymph node. Also,

when aspirate from Warthin’s tumor contains only on-

cocytes, and no lymphatic elements, it could not be dif-

ferentiated from an oncocytoma. Similar interpretation

problems were noted by Hughes et al.13 and Viguer et

al.14. Pleomorphic adenoma was correctly recognized cy-

tologicaly in 92.1% cases, according to the literature

which reported ranges from 82% to 94%15,16. The false

positive rate in the literature ranges from 0–7% in our se-

ries was 7.38%15,17. The relative high rate of false nega-

tive findings is a problem in other studies. Zbaren et al.1

noted 9.7% of false negative results, but in our study the

false negative findings are rare (in our series 1.7%). The

data of sensitivity of 81% for making the correct general

diagnosis of malignancy in this study is in accordance

with others studies were sensitivity ranges from 54% to

95%15,17–19. The specifity of 98% for making the correct

general diagnosis of benign tumors are similar to those

observed in the other studies15,17–20 where specifity range

from 86% to 100%.

Conclusion

Fine needle aspiration cytology is a valuable adjunct

to preoperative assessment of parotid masses as save,

noninvasive procedure, almost without contraindications.

The high rate of specifity of FNAC presents low possibil-

ity that benign cytological diagnosis of parotid tumors

become malignant in final histopathological diagnosis (in

this study only 2%). Preoperative recognition of malig-

nant tumors may help prepare both the surgeon and pa-

tient for appropriate surgical procedure.
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Fig. 1. Atypical squamous cells in the background of neutrophils

and cellular debris, May-Grünwald-Giemsa (MGG) staining,

x200.

Fig. 2. Atypical squamous cells and neutrophils, May-Grünwald-

-Giemsa (MGG) staining, x200.
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CITOLO[KA PUNKCIJA U DIJAGNOSTICI TUMORA PAROTIDE

S A @ E T A K

Cilj ovog rada bio je utvrditi korisnost i sigurnost citolo{ke punkcije u dijagnostici tumora parotide, te njezin zna~aj

u razlikovanju dobro}udnih od zlo}udnih tumora. U periodu od 5 godina u KBC-Rijeka u~injeno je 214 operacija pa-

rotide, ali je samo 176 pacijenata imalo i citolo{ki i patohistolo{ki nalaz, te je zadovoljavalo kriterije za ulazak u studiju.

Nalaz citopunkcije uspore|en je sa patohistolo{kom dijagnozom kirur{kog preparata. Utvr|eno je 13 to~no pozitivnih

dijagnoza, 147 to~no negativnih, 3 la`no negativne i 13 la`no pozitivnih. Senzitivnost citopunkcije bila je 81%, a spe-

cifi~nost 98%.
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