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Utility of fine-needle aspiration biopsy (FNAB) in parotid pleomorphic adenoma 
diagnosis and management

Alzbeta Fikova1, Stepan Novak1, David Kalfert1, Martin Kuchar2, Michal Zabrodsky1, Lucie Dostalova1, Jan Balko3, Jan Plzak1

Purpose. Pleomorphic adenoma (PA), the most common benign tumour of the parotid gland, requires accurate pre-
operative diagnosis owing to its capacity for malignant transformation. The aim of this study was to evaluate our 
experience with ultrasound-guided fine-needle aspiration biopsy (FNAB) in the diagnostic algorithm for patients with 
PA and to assess clinical outcomes for those with different surgical approaches. 
Material and Methods. We carried out a retrospective analysis of patients treated for parotid gland mass between 
2010 and 2016. These had had preoperative FNAB and had undergone subsequent surgery. 
Results. 165 patients had FNAB with the result of PA and the definitive histology confirmed PA in 159 cases (96.4%). 
On the other hand, in 179 patients, the definitive histology showed PA and the preoperative FNAB result corresponded 
in 159 cases (88.9%). The measured sensitivity, specificity and accuracy of ultrasound-guided FNAB in the diagnosis 
of PA were, respectively, 88.83%, 96.23% and 92.31%. Most of the patients underwent superficial or partial superficial 
parotidectomy, followed by extracapsular dissection which was associated with statistically lower risk of facial nerve 
injury (P=0.04). 
Conclusion. Ultrasound-guided FNAB is simple, accurate and valuable in the diagnosis of PA and provides results that 
can lead to the choice of less invasive operative treatment.  
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INTRODUCTION

Pleomorphic adenoma (PA) was long  the most 
commonly encountered benign tumour of the salivary 
glands1. However, data from several countries show an 
increasing incidence of Warthin tumour (WT) in recent 
decades2,3. PAs are located mainly in the parotid gland 
(85%), where they frequently appear in the inferior pole of 
the superficial lobe4,5. They affect primarily women, typi-
cally occurring in the fourth and fifth decades of life6,7. 
They tend to grow slowly, are asymptomatic and do not 
involve the facial nerve8, but if left untreated, they can 
grow to extensive sizes9. Further, unlike WT there is a 
significant risk of malignant transformation (around 6%), 
with increasing incidence depending on the history of PA 
(from 1.5% after 5 years to 10% after 15 years) (ref.10,11). 
The precise etiopathogenesis remains unexplained though 
smoking, exposure to chemicals, genetic predisposition 
and simian virus are considered contributary factors4,12. 
Transcription factor gene PLAG1 and HMGA2 alterations 
have been detected in a notable percentage of PA (ref.13). 
The tumour is composed of epithelial and myoepithelial 
cells embedded in the stroma of mucoid, myxoid, chon-
droid or osteoid origin. The proportion of parenchyma 

and stroma is inconstant, and they are divided into several 
subtypes14,15. The adenoma is encapsulated by capsules of 
variable thickness and density that can be discontinuous 
and even penetrated by the tumour16. For this reason, the 
minimal surgery for PA which is extracapsular dissection 
and enucleation with a high recurrence rate has become 
obsolete17. After recurrence, there is a higher risk of fur-
ther recurrence and also an increased risk of malignant 
transformation18. 

Ultrasound is a simple, accessible and quick method 
of evaluating parotid gland pathologies. Fine-needle aspi-
ration biopsy (FNAB) is a widely accepted and reliable 
method for the preoperative diagnosis of salivary gland 
lesions19.                          

The objective of this study was to assess the utility of 
ultrasound-guided FNAB in the preoperative diagnosis 
of PA and to evaluate clinical outcomes in patients with 
different surgical approaches. 

MATERIAL AND METHODS

This retrospective study was conducted at the 
Department of Otorhinolaryngology and Head and Neck 
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Surgery, First Faculty of Medicine, Charles University 
and University Hospital Motol, Prague, Czech Republic.

Patients treated for PA of the parotid gland between 
2010 and 2016 were retrospectively included in the analy-
sis. Only patients with preoperative ultrasound-guided 
FNAB followed by surgery were considered. FNABs 
were performed by 5 doctors of our department. These 
were divided into two partially overlapping groups. The 
first group consisted of patients with preoperative FNAB 
showing PLA and a correlation with definitive histology 
was found. The second, comprised patients with definitive 
PLA histology compared to preoperative FNAB.

All patients had a clinical examination followed by 
an ultrasound evaluation with ultrasound-guided FNAB 
before surgery. Facial nerve function was assessed using 
House-Brackmann classification before and after surgery. 
In terms of postoperative complications, we focused on 
Frey’s syndrome, sensory impairment, inflammatory com-
plications and healing disorders.

The extent of the surgery, which varied from extracap-
sular dissection to total parotidectomy, was also taken 
into account. 

All statistical analyses were performed with IBM SPSS 
Statistics (version 22.0; SPSS, IBM, Armonk, NY, USA). 
The mean, median, standard deviation, and range were 
determined. The data were then processed using Fisher’s 
exact test (two-tailed); P-values equal to or less than 0.05 
were considered significant. Sensitivity and specificity, 
positive predictive value (PPV) and negative predictive 
value (NPV), positive likelihood ratio (LR+) and negative 
likelihood ratio (LR-) were measured with corresponding 
95% confidence intervals (CI).

RESULTS

In the 6-year monitored period (2010–2016), our retro-
spective survey identified 165 patients using FNAB with 
PA [53 men (32.1%) and 112 women (67.9%)], mean age 
47 years and median 46 years (20–88 years) at the time 
of the surgical procedure. 

The definitive histology confirmed PA in 159 cases 
(96.4%). Six patients (3.7%) had another histological type 
of tumour. Two patients (1.2%) were diagnosed with basal 
cell adenoma. Surprisingly, 4 definitive histologies (2.4%) 
turned out to be malignant, 3 cases (1.8%) of adenoid 
cystic carcinoma and 1 case (0.6%) of mucoepidermoid 
carcinoma (Table 1). On the other hand, 179 patients 

were operated with definitive PA histology in the same 
period of time [57 men (31.8%), 122 women (68.2%)]. 
At the time of the surgery, their mean age was 47 years 
and median age also 47 years (19–87 years). The FNAB 
result corresponded to definitive PA histology in 159 pa-
tients (88.8%). In 20 cases (11.2%) preoperative FNAB 
showed a different result than PA. Ten patients (5.6%) 
were suspected of having a malignant tumour or a tu-
mour of uncertain biological behaviour (4 adenoid cystic 
carcinomas, 3 epithelial tumours of uncertain biological 
behaviour, 1 adenocarcinoma, 1 carcinoma ex PA and 
1 carcinoma not otherwise specified; NOS). Of the other 
10 inconsistent FNABs, three results were non-diagnostic, 
4 showed a myoepithelial tumour, 2 a mixed tumour and 
in 1 FNAB only salivary gland structures were found 
(Table 2). It is worth noting that no FNAB was evalu-
ated as WT. Most of the patients underwent superficial or 
partial superficial parotidectomy (120, 67.0%). 32 patients 
(17.9%) were treated with extracapsular dissection of the 
tumour, 18 patients (10.1%) had subtotal parotidectomy, 
and in the remaining 9 cases (5.0%) total parotidectomy 
was performed. Criteria for decision making in surgical 
technique were tumour size (≤ 2cm, respectively > 2cm), 
tumour location, mobility of the tumour and distance 
from the surface of the parotid gland. Facial nerve palsy 
was observed in 43 cases (24.0%). 29 (16.2%) patients had 
HB II lesions, 8 patients (4.5%) HB III, 3 patients (1.7%) 
HB IV, 2 patients (1.1%) HB V and in one case (0.6%) 
HB VI lesion was observed. Of 29 cases of HB II lesion, 
we noted an improvement in facial nerve function to HB 
I in 15 patients (51.7%) in a year. One patient with an HB 
III lesion had complete recovery of facial nerve function 
(HB I) after a year and 2 patients had at least ameliora-
tion to HB II. One patient with HB IV and one with HB 
V showed improvement to HB III. In the HB VI case, the 
facial nerve had to be resected due to tumour infiltration 
(the preoperative FNAB showed an epithelial tumour of 
uncertain biological behavior), then a sural nerve recon-
struction was performed, and the function recovered to 
HB IV after a year (Table 3). Extracapsular dissection was 
associated with a statistically significant lower risk of fa-
cial nerve injury (P=0.04) and subtotal parotidectomy and 
total parotidectomy with a statistically significant higher 
risk of facial nerve injury (P=0.04, respectively P<0.01). 

Recurrence occurred in 4 cases (2.2%), 2 patients 
underwent superficial parotidectomy and 2 subtotal pa-
rotidectomy. All surgeries were initially radical (R0 resec-
tion), but in one case accidental rupture of the capsule 

Table 1. Patients with preoperative FNAB result of PA, evaluation of the definitive histology, gender and age.

Definitive histology FNAB result PA  
(165; 100%)

Gender Age (years)

n % Female Male Median Min Max
PA 159 96.4 109 50 46 20 88
adenoid cystic carcinoma 3 1.8 1 2 54 47 55
mucoepidermoid carcinoma 1 0.6 1 0 50 - -
basal cell adenoma 2 1.2 1 1 46 36 56

n, number of patients.
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occurred. Subtotal parotidectomy was associated with sta-
tistically significant higher recurrence risk (P=0.05). The 
mean recurrence time was 92.8 months, the median 87.5 
months. We detected another 3 R0 resections with acci-
dental capsular rupture, but no recurrence was observed. 
In addition, 6 patients had R1 resection (microscopic 
margins were positive for the tumour) with no apparent 
recurrence so far. 

Forty–eight patients (26.8%) experienced temporary 
or permanent hyposensitivity of the earlobe and adjacent 
area after surgery due to damage to the great auricular 
nerve. Seven patients (3.9%) had Frey syndrome, one 
(0.6%) had pain in the temporomandibular joint and one 
(0.6%) had lymphedema. In 31cases (17.3%) there was a 
local complication in the wound (19 seromas, 10 fistu-
las, 2 inflammations, 2 hematomas, 1 wound dehiscence, 
and 2 revision surgeries due to bleeding) (Table 4). The 
sensitivity, specificity and accuracy of ultrasound-guided 
FNAB in the diagnosis of PA were, respectively: 88.83% 
(CI 83.27–93.04 %), 96.23% (CI 91.97–98.6 %) and 
92.31% (CI 88.93–94.91 %). The positive predicted value 
(PPV) was 96.36 % (CI 92.35–98.31 %) and the nega-
tive predictive value (NPV) was 88.44% (CI 83.49–92.05 
%). Our data showed a positive likelihood ratio (LR+) of 
23.54 (10.72–51.69) and a negative likelihood ratio (LR-) 
of 0.12 (0.08–0.18). All results are shown in Table 5.

DISCUSSION

PA, along with WT, are the two most common tu-
mours of the parotid gland20. Unlike WT, PA has a clear 
indication for its removal due to its possible malignant 
transformation21. Before parotid tumour surgery, it is 
advantageous to know the type of tumour, as it is then 
possible to adjust the scope of the operation accordingly. 
FNAB is a useful, safe, and cost-effective method in the 
diagnostic algorithm of major salivary gland pathologies 
with a wide range of sensitivities (67–92%) and speci-
ficities (82–99%) reported in the literature22,23. The high 
values for sensitivity and specificity (92.6% and 98.4%, re-
spectively) of the cytological diagnosis of PA were report-
ed by Viguer et al. in 1997 (ref.24). Carrillo et al. obtained 
similar results (97% and 98%, respectively) (ref.25). Our 
data show slightly lower values (sensitivity 88.83% and 
specificity 96.23%), but confirm that FNAB represents a 
reliable method in the diagnosis of PA. No PA was misdi-
agnosed as WT by FNAB (100% specificity, that it is not 
a WT). The calculated FNAB sensitivity for WT diagno-
sis in our previous study was remarkably higher (96.6%), 
but the specificity was similar (also 96.2%) (ref.26). This 
can be explained by various morphological features en-
countered in PA, which can cause diagnostic errors in 
the FNAB (ref.27). Some authors suggest the combination 
of cytology and MRI (ref.28,29). However, the availability 
of MRI in a reasonable time frame for all patients with 
parotid gland mass may pose difficulties. Another option 

Table 2. Patients with definitive histology of PA, evaluation of the preoperative FNAB result, gender and age.

FNAB results
Definitive histology 

PA (179; 100%)
Gender Age (years)

n % Female Male Median Min Max
PA 159 88.8 111 48 46 20 87
adenoid cystic carcinoma 4 2.2 1 3 60 46 75
epithelial tumour of uncertain biological behaviour 3 1.7 2 1 63 60 66
adenocarcinoma 1 0.6 0 1 75 – –
carcinoma ex PA 1 0.6 1 0 59 – –
carcinoma 1 0.6 0 1 79 – –
myoepithelial tumour 4 2.2 2 2 46 32 51
mixed tumour 2 1.1 2 0 53.5 46 61
salivary structures 1 0.6 1 0 26 – –
non-diagnostic 3 1.7 2 1 29 19 64

n, number of patients.

Table 3. Patients with definitive histology of PA, evaluation of the surgical approach and facial nerve palsy.

HB grading
Definitive histology PA (179; 100%) Surgical approach

n % n after  
1 year

Extracapsular  
dissection

Superficial  
PE

Subtotal  
PE

Total  
PE

HB I 136 76.0 152 31 95 9 1
HB II 29 16.2 16 1 19 6 4
HB III 8 4.5 7 0 4 2 2
HB IV 3 1.7 3 0 2 0 1
HB V 2 1.1 1 0 0 1 0
HB VI 1 0.6 0 0 0 0 1

n, number of patients; PE, parotidectomy.
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in preoperative diagnostics is a core needle biopsy. Some 
centres have better results with this method, and it can 
be proposed when the FNAB is inconclusive. However, 
beside FNAB, it is a more extensive procedure done un-
der local anaesthesia and the risk of tumour seeding is 
controversial30-32. 

Most of our patients with FNAB showing PA were 
treated with superficial or partial superficial parotidecto-
my (67.0%) followed by extracapsular dissection (17.9%), 
subtotal (10.1%) and total parotidectomy (5.0%). Facial 
nerve palsy and other complications were more frequent 
in more extensive surgeries such as subtotal or total pa-
rotidectomy. Extracapsular dissection was associated 
with a statistically significant lower risk of facial nerve 
palsy (P=0.04) and subtotal parotidectomy and total pa-
rotidectomy with a statistically significant higher risk of 
facial nerve palsy (P=0.04, respectively P<0.01). This is in 
greement with other published findings33-35. Furthermore, 
extracapsular dissection had no higher recurrence rate. 
Other studies have confirmed low rates of recurrence 
after extracapsular dissection and partial superficial pa-
rotidectomies35-38. Generally, extracapsular dissection is 
recommended for smaller, easily accessible tumours (ide-
ally less than 2 cm, possibly less than 4 cm) and should 
be performed only by more experienced surgeons39. This 
bias can influence postoperative complication outcome 
statistics. The risk of recurrence of PA is mainly associ-
ated with positive surgical margins, tumour spillage and 
capsule rupture4. However, recent studies indicate that in-
traoperative capsular rupture and tumour spillage are not 
related to a statistically significant higher recurrence rate 
and that PA recurrence is rather a multifactorial event16,40. 
Surgery for recurrent PA comes with a greater risk of 
facial nerve injury, but the risk can be reduced if pre-
vious treatment was more limited (extracapsular dissec-
tion or even partial superficial parotidectomy) (ref.16,41). 
Mantsopoulos et al. discovered a higher incidence of the 
hypocellular type of PA in younger patients and smaller 
lesions and the same subtype tends to have an incomplete 
capsule, pseudopodia, and satellite nodules. For this rea-
son, they propose a larger surgical margin for PA resec-

tion in younger patients42. The mean recurrence time in 
our study was 92.8 months but the interval between the 
initial treatment and recurrence can be much longer, 15 
years for example43.

For that reason, a follow-up longer than 5 years is 
recommended44. Ayoub et al. propose that a long-term 
follow-up can be replaced by patient education and self-
examination45.

CONCLUSIONS

Ultrasound-guided FNAB is an accurate, safe, and 
reliable method in the diagnosis of PA with high sensi-
tivity, specificity and accuracy. However, the correlation 
with other clinical findings is important and the correct 
diagnosis depends on multiple factors, in particular the 
experience of the physician performing the FNAB, the 
cytopathologist and their cooperation.

For smaller tumours in favourable locations, extracap-
sular dissection is a safe and adequate surgical technique 
with minimal risk to the facial nerve or other local com-
plications and without increased risk of recurrence. Due 
to the usual long interval between the initial operation and 
the recurrence, it is recommended to follow the patients 
with ultrasound examination once a year for more than 
5 years.

Table 4. Patients with definitive histology of PA,  
evaluation of the surgical approach and other complications other than facial nerve palsy.

Definitive histology  
PA (179; 100%)

Surgical approach

Complication n % Extracapsular dissection Superficial PE Subtotal PE Total PE
None 98 54.7 23 60 10 5
Hyposensitivity 48 26.8 5 34 5 4
Seroma 19 10.6 3 14 2 0
Frey syndrome 7 3.9 0 5 2 0
Revision for bleeding 2 1.1 0 2 0 0
Fistula 10 5.6 2 8 0 0
Inflammation 2 1.1 0 2 0 0
TMJ pain 1 0.6 0 0 0 1
Hematoma 2 1.1 0 2 0 0
Wound dehiscence 1 0.6 0 1 0 0
Lymphedema 1 0.6 0 0 1 0

n, number of patients; TMJ, temporomandibular joint; PE, parotidectomy.

Table 5. Sensitivity, specificity, LR+, LR-, PPV, NPV and  
accuracy of ultrasound-guided FNAB in the dianosis of PA.

Value 95%CI

Sensitivity 88.83 83.27–93.04
Specificity 96.23 91.07–98.60
LR+ 23.54 10.72–51.69
LR- 0.12 0.08–0.18
PPV 96.36 92.35–98.31
NPV 88.44 83.49–92.05
Accuracy 92.31 88.93–94.91
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