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Abstract

Multiple studies exist outside the UK evaluating both fine needle aspiration cytology (FNAC) and frozen section
histopathology (FS) in the management of parotid tumours. There is contention regarding use of FS to base
treatment decisions. Our objective was to clarify whether the findings from our UK study are in agreement with

the world literature.

We conducted a retrospective review of all patients undergoing parotid surgery by the same ENT surgeon at our
institution over a 5 year period. We collected data on age, gender, FNAC, FS and final histological diagnosis.

75 patients were identified. 55 had diagnostic pre-operative FNAC and 17 had intra-operative FS. The accuracy
of pre-operative FNAC was 80% and concordance with final histology was 80.5% for benign lesions and 75% for
malignant. Equivalent results for FS were 94%, 92% and 100% respectively.

FS was more accurate than FNAC, particularly in detecting malignant lesions. Where pre-operative FNAC
remains non-diagnostic, FS may facilitate detection of malignancy and guide intra-operative decision-making.
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INTRODUCTION

Cancer of the major salivary glands is relatively
uncommon. According to data from the UK Office
for National Statistics, it accounted for 0.2% of all
malignant neoplasms and 9% of head and neck
cancers registered in England from 2009 to 2013.
Most tumours are benign with pleomorphic adenoma
being the most common histological type accounting
for 60-70% of benign tumours.>?

As with all other areas of head and neck surgery,
distinguishing neoplastic from non-neoplastic lesions
and benign from malignant tumours is extremely
important. This particularlyappliestothe management
of salivary gland tumours as they are almost always
treated surgically. Hence, identifying malignancy
either preoperatively or intraoperatively is crucial as

this can have significant impact on the type, extent and
radicality of surgery, i.e. superficial parotidectomy for
benign lesions and total conservative parotidectomy
plus or minus neck dissection for malignant lesions.*

There are multiple studies outside the United Kingdom
evaluating the utility of both fine needle aspiration
cytology (FNAC) and frozen section histopathology
(FS) in the management of parotid gland tumours.5®
The overwhelming consensus from most studies is
that FS may be slightly more accurate than FNAC but
the two investigations play a complementary role in
operative decision-making.

There is some contention regarding the use of FS to
base treatment decisions but it is generally agreed
that the expertise of the reporting histopathologist
is a vital factor. The aim of this study was to compare
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the accuracy of FNAC with FS in the management of
parotid gland tumours and to explore the subsequent
impact on operative decision-making. We sought to
clarify whether the findings from our UK study are in
agreement with the world literature.

PATIENTS AND METHODS

The current policy at our institution is to request
intra-operative FS only when anticipated that this
information may lead to a change in intra-operative
decision-making. For example, FS would be requested
if FNA was non-diagnostic or inconclusive on 2 or
more specimens. The decision to perform FS is usually
made after discussion of the case and review of the
FNA results at the head and neck multi-disciplinary

To clarify, FS was only performed following complete
tumour resection with appropriate margins. This
is necessary to avoid spillage of tumour cells which
could occur during an incisional biopsy.

We conducted a retrospective review of all patients
undergoing parotid surgery by the same consultant
ENT surgeon at our institution over a 5 year period
from September 2012 to September 2017. We
collected data on age, gender, initial radiological
imaging, FNAC (including method for obtaining i.e.
freehand or ultrasound-guided), FS if performed and
final histological diagnosis. Both FNAC and FS findings
were compared with final histology to determine

meeting. accuracy.
RESULTS AND ANALYSIS
Age and Gender Distribution

Gender Distribution

Fig 1. Gender Distribution

75 patients were identified over the 5 year period.
The age range was 12 to 82 with a mean age of 55.
Initial Imaging

The male: female gender distribution was 45:55 (see
Figure 1)

Initial Baseline Imaging

Ultraseund MRI

CT

Fig 2. Initial Baseline Imaging

Initial baseline imaging modalities are demonstrated
in Figure 2. 98.7% (74/75) of patients underwent
ultrasound (US) imaging as part of their initial
assessment. The one patient who did not have an
ultrasound scan had primary ear canal squamous
cell carcinoma (SCC) involving intraparotid lymph
nodes, for which CT (computerised tomography)

and MRI (magnetic resonance imaging) scans were
deemed more appropriate. 50 patients had baseline
MRI imaging, 7 patients had a CT scan. At our unit, the
current practice of the senior author is to investigate
parotid lumps with an ultrasound-guided FNA and if
surgery is planned as definitive treatment, then an
MRI scan is also requested.
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Frequency of FNAC and FS tests

55 (73%) patients had diagnostic pre-operative FNAC
and 17 (23%) had intra-operative FS. 5 patients had
non-diagnostic FNAC results.

60 (80%) patients had pre-operative FNAC results
available on our IT systems.

The remaining 15 patients who did not have FNAC are
accounted for as follows:

* In 5 cases, completion parotidectomy was being
undertaken for known malignancy hence FNAC
was not repeated.

* Ina further 5 cases, there was a clear history and
radiological evidence of recurrent sialadenitis
with no suspicious features; hence FNAC was
deemed unnecessary.

* Inone case, there was a deep lobe parapharyngeal
tumour and intra-oral biopsies were taken rather
than external FNAC as this was felt to provide the
best route for accessing the tumour.

e Another patient had biopsy-proven primary
ear canal skin SCC with intraparotid nodal
involvement.

Table 1. FNAC analysis

*  One patient had a core biopsy done rather than
FNAC.

* Inone case, there was clear sonographic evidence
of a benign epidermoid cyst and it was felt that
FNAC was not required.

e In the final case, there was clear radiological
evidence of multifocal recurrence of known
previous pleiomorphic salivary adenoma. FNAC
to further prove this was felt to be superfluous.

Diagnostic Yield for FNAC

15.4% (10/65) of FNAC tests performed were non-
diagnostic. Some patients had repeat FNAC attempts;
hence 65 tests were performed on 60 patients, of
which 55 were diagnostic.

Interestingly, the diagnostic yield for FNAC did not
appear to be significantly affected by the technique
used and was 83.3% (30/36) for a freehand technique
and sslightly higherat86.2% (25/29) for an ultrasound-
guided technique.

Analysis of FNAC Findings

FNAC results were analysed and compared with the
final histology. The results are summarised in table 1.

Sensitivity
Specificity
Positive Predictive Value
Negative Predictive Value
Accuracy

Concordance with final histology for benign lesions
Concordance with final histology for malignant lesions

Analysis of FS findings

42.9% 17.7 -71.1
94.3% 80.8 -99.3
75% 40.7 -92.9
80.5% 72.2 - 86.7
79.6% 65.7 - 89.8
80.5% =
75% >

FS results were analysed and compared with the final histology. The results are summarised in table 2.

Table 2. FS analysis

Sensitivity
Specificity
Positive Predictive Value
Negative Predictive Value
Accuracy

Concordance with final histology for benign lesions
Concordance with final histology for malignant lesions

83.3% 35.9-99.6
100% 71.5-100
100% -
91.7% 64.8 - 98.5
94.1% 71.3-99.9
91.7% =
100% -
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Impact on Surgical Management 17 cases in which frozen section was performed and
All key data is summarised in Table 3 which shows all

Table 3. Key Data

also shows cases of particular interest described below.

DATE _|]Age |~ Gendel 7| PROCEDURE ~ Pre-operative ~ Pre-operative FNAC findings = g ~Fina histology ~does roten correlate with fina histo?
o201 39 M EXCISION OF = pleomorphic Us- guided not done Low grade mucoepidermoid carcinoma, /- frozen not done
pleomarphic pr2at
adenoma least, deep margin postive
5022013 34 F PARTIAL Itrasound in fromacyst No  freehand notdone Right superficial parotid gland No- only o
appearances suggestive of a pleomorphic epithelium or parotid tissue s present icomorphi I hic but benign to benign
adenoma and therefore the nature o the cyst
cannot be determined. No malignant
cell are seen.
1803203 39M TOTALEXCISION OF [V small /a Sections and fbrosis and chronic. n/a- frac ot repeated yes
Completion right parotidectomy collection (seroma or abscess) mucoepidermoid ca with close margin
il P atrophy consistent with the effcts of previous  previous surgery, no residual recurrent
dissection rather than recurrent disease. surgery. identifed.
is identified
mucoepidermoid carcinoma in 1
intraparotid lymph node.
/062013 78 F PARTIAL EXCI us-coup frechand does  morpholog) ves Yes-
fatator tumour. The diferential diagnosis not appear to be:2 pleomorphic adenoma and - monomrphic adenoma but tis is
belowthe level of theleft parotid tail.  includes pleomorphic salivary adenoma does not appear to be overtly malignant recoghised o be part of the pleomorphic
These could however other cytologically low grade salivary adenoma spectrum. Probable
tumours e recurrent pleomorphic salivary adenoma
adenoma arenot excluded
23092013 a8 F PARTIAL EXCI Us+MRI-35 Warthin's tumour Us- guided notdone 70727073, No, MX High gradee salivary N/ frozen not done:
parotid mass. Imaging characteristics duct carcinoma of deep lobe of parotid
not typical of a pleomorphic gland
adenoma and cytohistological
correlation is aduised
03022014 2F PARTIAL EXCI carcinoma under GAat n/a takenfor Iymph node n/a- initial fna not done- has parotid /- frozen WAS FOR RESECTION MARGINS
Urknown primary TO NI SCC R neck of right Yorkshire linic- poorly differentiated ca- P
parotidectomy + neck dissection Teve 1/parotid tail region. Overlying  possible salivary gland origin- probably normal parotid gland with a minor degreeof  atlevel 11 biphasic poorly diferentiated
subcutancous inR parotid fibrosis. No malignancy was carcinoma with squamaus and salivary
metastasis + PET CT - chest clear identifed. gland features assumed metastatic to
singlelevel lla lymph node (1/31 nodes
positive)
03032014 55 M PARTIALEXCISION OF PAROTIDGLAND U +MRI- Well defined right Decp labe right parapharyngeal tumour- n/a ves yes
parapharyngeal mass with nolocal  intraoral biopsies done- no neoplasia Pleomorphic salivary adenoma
agaressive features. This s likely arising
from the deep
obe of the parotid. Although the imaging
characteristics
arenot completely typical of a
pleomorphic adenoma this
would seem the most ikely diagnosis
18/08/2018 55 M PARTIALEXCI Us 7Psh, ficial lobe FNACK2 freehand reactive lymph nodes Right parotid gland pleomorphic n/a-initial fra inconclusive No but reacive Iymph nodes to PSA e.
ofright parotid bulging into deep lobe ? salivary adenoma Benign t benign
PSAbut not typical appearance
/092014 76 F PARTIALEXCISION OF PAROTIDGLAND  Us- 3 cm ightlevel Il morphological  FNA from ight neck lump Findings in  freehand frozen section confirms a Warthin's tumour  Tail right parotid gland Warthin's  yes ves
abnormal lymph node with abundant  keeping with papillary cystadenoma with the characteristic cytologically bland  tumour
flowls e tumour) double ayered oncocytic epithelium and a
Itlies adjacent to parotid til, butis prominent ntervening lymphoid strom.
separate from it No other cervical
Iymphadenopathy. Normal parotids and
submandibular glands
/092014 69 F TOTALEXCISION OF MRI- 23mm esion R parotid-spans freehand Frozen section. Mucoepidermold carcinoma  DIAGNOSIS: n/a- fra inadequate Ves but mucoepidermold carcinoma to
both superficial and deep lobes- No A) Right parotid deep lobe No salivary duct carcinoma i malignant to
typical features for PSA. Malignancy malignancy seen. malignant
cannot be excluded B) Right paroti deep lobe Focus of
salivary duct carcinoma
) Right parotidectomy Sal vary duct
carcinoma, pT1 NO, please see data.
0) Rightlevel Il neck nodes 14 lymph
nodes freefrom lesion.
) Right level | neck nodes and
submandibular gland 2 lymph nodes and
salivary
sland free from lesion.
) Right level I neck nodes 10 lymph
nodes free from lesion
os/10/2014 45 F PARTIAL EXC Us- Well-defined which £ Possibilityof  frechand not done Left parotid gland Basal cell adenoma o but psa to basal adenoma i.e.benign /a-frozen not done:
given the pleomorphic salivary adenoma tobenign
Tong history s likely a pleomorphic
adenoma
os/02014  asF PARTIAL a Eus frechand notdone Benign PSA NO BUT BENIGN SPINDLE CELLTO PSA-  n/a frozen not done
pleomorphic salivary adenoma
15/12/2018 66 F TOTALEXCISION OF USHVR- C; mass I Us-guided facial nerve deep to Facial » by ves ves
given the history of facial Iymph node Positive for malignant cel and proximal stump. metastatic salivary duct carcinoma.
Isy. I negative for malignant cell. ) Proximal stump facial nerve Involved
malignancy such carcinoma or salivary duct carcinoma by metastatic salivary duct carcinoma
as el
wjos2015 62m PARTIAL EXCI : frechand Warthin's tumour with no malignancy Right parotid gland Warthin's tumour  yes ves
PSA? Warthin's Mucoepidermoid ca- not typical for PSA identified
/052015 47 F PARTIAL Us-7psA, Us- guided No evidence of Pleomorphi ves ves
lesion- not typical of PSA eytologically low grade salivary gland malignancy
o7/09/2015 69 F TOTALEXCISION OF MRI- Consistentwith  freehand rightlevel 2 Pleomorphic yes-frozen phnodes yes
prev. R PSA 1994 and No evidence of pleomorphic (multifocal, margin positve with only
malignant pathology basal cell adenoma are n the same adenoma/malignancy reactive lymph node
or 3 combination. US-recurrent PSA spectrum as Pleomorphic
tid bed. a
o0s/102015 75 M PARTIALEXCISION OF PAROTIDGLAND  Us + MR- Mass in superficial aspectof  fna- possibility of squamous cell freehand The salivary gland lesion is & Warthin's tumour. parotid Warthin's malignantto  yes
Ieftparotid not typical o rcinoma, Warthin's tumour benign
Psa tumour with squamous metaplasia is in
the differential diagnosis
o005 s2m TOTALEXCISION OF PAROTID GLAND US-likely PSA fna inadequate, core biopsy-cores of - guided raise the ves
connective tissue focally nfiltrated by a o
malignant epithelioid tumour carcinoma.
2mp0s 26 M EXCISION OF Warthin'sleft parotid 20l on system not done Left parotid gland (superficial lobe) o but benignto benign N/ frozen not done:
Multple benign lymphoepithelial
lesions/lymphoepithelial cysts
2/02p016 ST M PARTIALEXCISION OF PAROTIDGLAND  Us- appearances of an abnormal lymph  FNA ot done- core biopsy showed low  Us- guided n/a-fa not done ves
node. parotid gland does not appear to  grade salivary tumour characterstic o a pleomorphic adenoma
beinvaded. CT- Well-defined, salivary adenoma but also do not show
heterogenous enhancing mass within unequivcal evidence of malignancy
the superficial aspect of the left parotid
tail.No evidence
of local or distant metastatic disease.
Radiological staging T2 NO MO,
o100 s2m TOTALEXCISION OF s leftparotid, 2Done axternally Ves- LEAC + deep parotid ves ves
EXCISION OF SKIN LEFT NECK + LOWER  with lobulated mass. No nodes. Us- differentiated scc cellcarcinoma of skin of left ide neck
ASPECT OF o72).
involving pinna inflammatory change. PETCT- uptake in Metastatic squamous cell carcinoma
parotid + EAC with extra capsular spread to one
intrajperiparotid lymph and ane lymph
node at level
w2016 79F TOTALEXCISION OF dually  FNAat CRH ? Malignancy tumour is Right partial parotidectomy malignant  yes ves
increasingin size carcinoma rotid
basal cell adenacarcinoma remains inthe  carcinoma.
differental diagnosis
os/2200  im PARTIAL EXC FNA- Necrotic epithelial cells present  freehand frozen section shows a tumour comprising Warthin's tumour ves
adjacentto theright parotid gland. This  suspicious of malignancy, eytologically bland bilayered
parotid mass C oncocytic epithelium with lymphoid tissue in
or an abnormal right evel Il lymph node nodular oncocytic hyperplasia theinterveningstroma. There s
no evidence of malignancy.
The appearances are of a Warthin's tumour
/052017 s0F PARTIAL EXCI the neoplasm  USG guided Thisisa ves
Teft fbrocollagenous tissue. No B) Parotid lump - Atrophy and fibrosis  reactive node- benign to benign
parotid tail. Imaging appearances are seen No ignancy
non-specific:MRISmall, non-specifc, well- B) The salivary gland tissue shows chronic
defined lesion vithin atrophy and fibrosis. There s no
the eft parotid tail. No suspicious evidence of neoplasia.
features or enlarged
Iymph nodes (T1 N0}
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Suspected Benign Diagnosis Later Confirmed
as Malignancy

In 2 cases, benign FNA cytological diagnoses were
later confirmed to be malignant on final histology,
thereby requiring further surgery in the form of
completion parotidectomy and selective ipsilateral
neck dissection.

Suspected Malignant Diagnosis Later
Confirmed as Benign (Malignancy Refuted)

In a further 2 cases, a suspected malignant FNAC
diagnosis was confirmed to be benign with FS, avoiding
unnecessary radical surgery.

In the remaining 5 cases where there were
disconcordant FNAC diagnoses, management was
unchanged.

All FS analyses were performed on intraparotid tissue.
The one case in which FS was used to assess clearance
margins only was excluded from the data analysis.
In the only other disconcordant case, intra-operative
management was unchanged with suspected reactive
intraparotid lymph nodes later being confirmed to
represent benign pleiomorphic salivary adenoma. To
reiterate, FS was only performed following complete
resection with appropriate margins.

DISCUSSION

Salivary gland tumours present mainly in two ways;
as a simple palpable lump (well defined, discrete and
mobile) or a lump with associated pain, rapid growth,
fixity to surrounding structures, nerve involvement
or neck metastasis. The second category may suggest
possible malignancy. Open biopsy may be associated
with tumour seeding or spillage and is therefore not
recommended. Indications for FS can be broadly
divided into four main categories:

e (larification of the diagnosis.
e  Checking resection margins.
e  Assessing facial nerve involvement.

e Checking for cervical nodal involvement i.e. is
neck dissection required at the same time?

Salivary gland neoplasms can be diagnostically
challenging. Most of them have cytologically low-grade
nuclear morphologic features. Thus interpretation
of FNA cytology relies on the tumour fragments with
retained architectural features and cellular materials
(mucin and myxoid matrix). Certain neoplasms

demonstrate considerable morphologic overlap,
making cytological distinction difficult. In addition,
some aspirate specimens may have insufficient
architectural clues for making a definitive diagnosis.
Properly performed FS has an advantage over FNAC
in that the architectural features such as capsular
and perineural invasion are retained and when
present may help favour diagnosis of malignancy.
This improves the sensitivity and specificity of FS in
comparison to FNAC.

However, FS can have high false positive rates; therefore
it is essential that if FS is considered, it is performed
by an expert, highly experienced histopathologist.
Both FNAC and FS play a complementary role in the
operative management of parotid gland tumours.

In our study, FS was more accurate than FNAC (94.1%
vs 79.6%); particularly in detecting malignant
lesions (PPV- 100% vs 75%). This is in agreement
with the findings from other studies.>® UK National
Multidisciplinary Guidelines suggest ultrasound-
guided FNAC for all salivary tumours®. It is noteworthy
that in our series, freehand FNA was almost as
accurate as ultrasound-guided FNA (83.3% vs 86.2%).
However, this cannot be assumed to be universally
applicable and will depend on the experience of
clinicians performing FNAC tests.

In cases where pre-operative FNAC remains non-
diagnostic, FS may help to detect the presence of
malignancy and guide decision-making with regard
to the extent of surgery; specifically, superficial
parotidectomy for benign lesions and total conservative
parotidectomy plus or minus neck dissection for
malignant lesions. At our unit, we do not use FS to
assess cervical node involvement as it is our policy
in general to perform a selective neck dissection for
malignant parotid tumours in the NO neck.

CONCLUSION

FS assesses cell architecture whereas FNA looks at cell
details. The two investigations should complement
each other. FS has an important role in cases where
clinical assessment and FNAC results have not proven
the diagnosis of malignancy. Thus we have shown
that FS is a very useful investigative tool in the
management of parotid tumours. At our institution,
all cases have up to 2 attempts at FNAC and if these
remain inconclusive, then FS is used to guide the
extent of surgery. This is useful to tailor the extent
of surgery according to whether or not the tumour is
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malignant. FS will not necessarily provide the exact
diagnosis in terms of the precise histopathological
type of tumour but is helpful in indicating if the lesion
is benign or malignant. Therefore in cases where the
tumour is malignant, appropriate radical surgery e.g.
total parotidectomy and selective neck dissection is
done at the time; thereby preventing the potential
need for further surgery at a later stage by way of a
completion parotidectomy with its inherent increased
surgical risks including facial palsy.
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SUMMARY

e  Multiple studies exist outside the UK evaluating
the utility of both fine needle aspiration cytology
(FNAC) and frozen section histopathology (FS) in
the management of parotid gland tumours.

e FSassesses cell architecture whereas FNAC looks
at cell details. The two should complement each
other.

e In our study, FS was more accurate than FNAC,
particularly in detecting malignant lesions. This is
in agreement with the world literature.

e FSplays arole in cases where clinical assessment
and FNAC results have not proven malignancy,
but its use is contentious.

e In such cases, FS can be used to guide the extent
of surgery.

e For malignant tumours, appropriate radical
surgery is performed at the time; precluding the
need for further surgery at a later stage with
increased inherent surgical risks such as facial

palsy.
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