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ABSTRACT 
 

 

Introduction: Research over the years has systematically revealed that 
morphological, histological, and molecular data from human cancers 
available to pathologists has revolutionized quantitative systems science. By 
measuring morphological parameters such as tumor stage and grade, it is 
now possible to integrate relatively large data sets thus reconceptualization 
of knowledge available, provides better prediction of the behavior of tumors 
and their interaction with the host. Histological diagnosis prior to surgery is 
not possible, as incisional biopsies are contraindicated due to the possibility 
of facial nerve injury and incomplete resection of the tumor. Objective: To 
compare the results of the frozen section examination with definitive 
histological diagnosis. Identifying malignancy intraoperatively can have a 
significant impact on the management of the salivary gland tumors. 
Materials and Methods: The study was done in Histopathology department 
of SIMS/Services hospital, Lahore. 40 cases of salivary gland neoplasms 
previously diagnosed on FNAC. Results: Comparing the perioperative 
result with definitive diagnosis, 10% (6/40) were true positive, 77.5% (31/40) 
true negative, 7.5% (3/40) false positive, 0% (0/40) false negative, 
prevalence, 66.6% positive predictive value and 100% negative predictive 
value. Thus, the sensitivity of frozen section for malignancy was 100% and 
the specificity was 91%. Conclusion: We consider that frozen section 
examination for salivary gland neoplasms is not sufficient on its own for 
deciding on the best management. Their interpretation must be correlated 
with clinical and intraoperative findings, in association with surgeon's 
experience. 

 
 

 

Introduction 
The histopathology of salivary gland tumours is 

extremely varied and complex. Amongst the epithelial 
neoplasms alone, at least 9 different adenomas and 17 
different carcinomas are recognized. Furthermore, a 
host of nonepithelial tumours, lymphomas, secondary 
tumours and tumour-like lesions may also arise in the 
salivary glands, contributing to the diagnostic difficulty.

1-
 

4 
Distinguishing neoplastic from non-neoplastic lesions 

and benign from malignant tumours of the major 
salivary glands is extremely important in their 
management. In particular, since salivary gland 
tumours are almost always treated surgically, 
identifying malignancy either preoperatively or 
intraoperatively is crucial, for this can have a significant 

impact on the type, extent and radicality of surgery.
5-7 

While the history and clinical examination remain 
important in this respect, and while there are classic 
symptoms and signs which may suggest malignancy, 
most malignant salivary neoplasms have unremarkable 
features, and are not readily distinguishable from their 
benign counterparts on clinical criteria alone.

8
 

Preoperative imaging in the form of computed 
tomographic (CT) or magnetic resonance imaging 
(MRI) scanning is frequently employed to characterise a 
lesion prior to surgery. However, while certain radiologic 
features favor or suggest the diagnosis of malignancy, 
imaging findings on their own are frequently not 
sufficiently specific or reliable to make a diagnosis.

9- 

14
Fine needle aspiration cytology (FNAC) has been 
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widely used for many years as a method for assessing 
salivary gland lesions preoperatively. The reported 
sensitivity and specificity of FNAC is high for benign 
salivary neoplasms, but is less good for malignant 
tumours. In particular, the specific accuracy for 
distinguishing between the various types of malignant 
tumours is poor. This is not surprising, as some salivary 
gland malignancies cannot be identified by cytological 
features alone.

14-18 
Several salivary carcinomas contain 

admixtures of similar cell types, and oftentimes it is the 
relative proportion of different cells, or the architectural 
arrangement of those cells, that defines the tumour. 
Furthermore, some carcinomas can only be 
distinguished from their benign adenoma counterparts 
by the presence of capsular or peritumoural invasion. 
This, unfortunately, is not assessable on FNAC.

18-22
 

This study was aimed to determine the diagnostic 
accuracy of the frozen section diagnosis of the salivary 
gland neoplasms with the final histopathological 
diagnosis taking histopathology as gold standard. With 
the objective of evaluating the importance of frozen 
sections in surgical decisions, we analyzed cases 
treated by excision of salivary gland tumors in our 
service, comparing the frozen section diagnosis to final 
histological diagnosis. 

Materials and Methods 
A prospective analysis was made of 40 cases of 

salivary gland tumors operated at all the surgical 
departments of the Services Hospital, Lahore, between 
December 2010 and June 2011. Patients with 
lymphoma, melanoma, and sarcoma (n = 11 patients), 
and metastatic carcinoma (n = 36 patients), as well as 
patients with obviously untreatable disease (n= 6 
patients), were excluded from the analysis. 
Furthermore, nine patients with false-positive FNAC 
findings (malignant cytology and benign histology) also 
were excluded from the study. None of these patients 
had a history of a parotid gland tumorsor further 
neoplasms of the head and neck region. carcinomas 
were staged according to the InternationalUnion 
Against Cancer TNM classification system. Twenty-five 
tumors were classified as T1, 33 tumorswere classified 
as T2, 17 tumors were classified as T3,and 26 tumors 
were classified as T4. The histologic diagnoses of all 
tumors were reviewedby an experienced staff 
pathologist and wereclassified according to the World 
Health Organizationclassification system. Tumors were 
grouped further into high-grade and low-grade 
m a l i g n a n c i e s . A c c o r d i n g to m o s t a u th o r s , 
adenocarcinoma not otherwise specified, squamous 
cell carcinoma, undifferentiatedcarcinoma, and salivary 
duct carcinoma are consideredhigh-grade carcinomas. 
With regard to thesolid histologic pattern of adenoid 
cystic carcinoma,many authors have pointed out the 
less favorableprognosis associated with those tumors, 
which oftendemonstrate a fulminating progression in 

many patients. This aggressive clinical behavior 
correlateswell with the histologic characteristics of the 
solidpattern, such as numerous mitotic figures, cellular 
andnuclear pleomorphism, and tumor cell 
necrosis.Therefore, the solid type of adenoid cystic 
carcinomawas included in the high-grade group. 

The appropriate tissues were snap frozen in liquid 
nitrogen, embedded in OCT (polyethylene glycol-based 
embedding medium) and sectioned on a Tissue-Tek 
cryostat at -24°C. The sections were examined 
microscopically and diagnoses made by staff 
pathologists. The diagnostic interpretations were 
recorded in the frozen section request form and in the 
patients' chart as well as verballycommunicated to the 
surgeon by an intercom system. 

Data Analysis 
All the collected information was entered into SPSS 

version 10.0. Age was presented as mean ± SD. 
Gender was presented as frequency and percentage. 
Sensitivity, specificity, positive predictive value, 
negative predictive value and accuracy of frozen 
section was calculated taking histopathology as gold 
standard.(Figure 1, Table 1 and Table 2). 

Results 
Out of 40 cases included in this study, 26 were 

females and 14 were males. The age range of the 
patients was from 16 to 78 years with a mean of 47 
years. Frozen section examination identified 31benign 
cases (83.7%) and 9 (12.4%) malignant. No 
inconclusive diagnosis was given. The definitive 
pathologic diagnosis showed 34 benign cases and 6 
malignant cases. All the tumor types observed in this 
study are summarized in figure 5. 

 

Figure 1: shows histological types of tissue tumors. 

Comparing the perioperative result with definitive 
diagnosis, 10% (6/40) were true positive, 77.5% (31/40) 
true negative, 7.5% (3/40) false positive, 0% (0/40) false 
negative, prevalence, 66.6% positive predictive value 
and  100%  negative  predictive  value.  Thus,  the 
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sensitivity of frozen section for malignancy was 100% 
and the specificity was 91%. 

In the three cases of benign disease in which the 
frozen section results were false positive, no extended 
surgical procedure or facial nerve sacrifice was 
performed, as the surgeon's clinical impression 
prevailed (clinical history plus macroscopic 
perioperative findings). 

Table 1: AccurateTumor typing: Histologic and True- 
Positive Frozen Section Diagnoses(n = 37) 

 

 
Table 2: shows misdiagnosed specimen 

 

Histological diagnosis 
 

Inaccurate tumor typing 
(n=3) 

 

1 pleomorphic adenoma 1 mucoepidermoid 
carcinoma 

1 pleomorphic adenoma 1 adenoid cystic carcinoma 

1 pleomorphic adenoma 

with mucinous areas 
1 mucoepidermoid carcinoma 

 

Figure 2: Myoepithelial cells in pleomorphic adenoma 

Three cases of pleomorphic adenoma were 
misdiagnosed as malignant on frozen section.(table2) 
One  was  pleomorphic  adenoma  with  squamous 

metaplasia(figure 6) in which the section taken revealed 
only scattered squamous cells but no keratin pearls 
were observed. The second case was pleomorphic 
adenoma with adenoid cystic like areas (figure 
4)misinterpreted as adenoid cystic carcinoma. While 
the third case was of pleomorphic adenoma with focal 
mucinous change misinterpreted as low grade 
mucoepidermoid carcinoma.(figure 5) 

 

Figure 3: Myxoid matrix in pleomorphic adenoma 
 

Figure 4: Adenoid cystic like areas in pleomorphic 
adenoma 

 

 
Figure 5: Mucinous areas in pleomorphic 
adenomamimicking mucoepidermoid carcinoma 
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Figure 6: Squamous metaplasia in pleomorphic 
adenoma 

 

Figure 7: Myoepithelioma 
 

Figure 8: Warthin's tumor 
 

 

 
Figure 9: Warthin tumor 

Figure 10: Mucoepidermoid carcinoma 

 

 
Figure 11: Adenoid cystic carcinoma 

 

 
Figure 12: basal cell adenoma 

 

 

Figure 13: carcinoma ex pleomorphic adenoma 
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Discussion 
In salivary gland lesions, an effective therapeutic 

approach requires the knowledge of whether a tumor is 
benign or malignant. 

Previous literature provides evidence highlighting 
comparison between frozen section and FNAC. It is 
understandable that FNAC is useful in avoiding surgery 
(inflammatory lesions). For planning the extent of 
surgery of malignant salivary neoplasms, the 
histological subtype and/or grade should be 
determined; therefore a histological diagnosis by frozen 
section is required

23
. Moreover, reliance on FNA 

findings at the expense of clinical, radiologic and 
intraoperative findings is unwarranted. Regardless of 
whether FNA C is used routinely or selectively in 
patients with parotid masses, the findings should 
contribute to, and not replace the overall diagnostic 
impression.

24-27
 

Previously it has been proved that frozen section is 
better than FNAC regarding the diagnosis of 
malignancy, tumor grading and tumor typing

28
. 

The results with frozen sections are very variable 
and case series are frequently too small or 
heterogeneous, not separating parotid tumors from 
other salivary gland tumors. When only malignant 
tumors are analyzed, the surgeon should decide the 
extent of the procedures, and the sampling problems 
are more evident. Results from other authors using 
frozen sections in malignant salivary gland tumors are 
similar to ours (tables 1 and 2).

1-3,8,13-20
 

In our series there was a sensitivity of 61.5% and 
specificity of 98% for malignancy diagnosis. Diagnostic 
accuracy for frozen section is reported to be 92.3%. 
More specifically, exclusion of the deferred diagnosis 
further enhanced the accuracy to 96%.

29-32
 

However, it is well recognized that frozen section 
analysis for malignant salivary gland tumours is more 
difficult and less accurate than for benign tumors, and 
analysis of benign and malignant tumors separately, 
revealed a notable difference.The accuracy of frozen 
section for identifying lesions as malignant was 
excellent (97%), but the accuracy for identifying lesions 
as benign was significantly lower (62.5%). In particular, 
the inaccuracy appears to lie with false positive 
diagnosis.

33-35
 

In our series, no deferred was made. This is again 
similar to what is reported in very few articles in the 
literature. While every effort is made to keep the deferral 
rate low, it is sometimes not possible to obtain a definite 
diagnosis on frozen section. In such situations, we 
recognize that a deferred diagnosis is preferable to 
either a false positive or false negative diagnosis. 

Hoffmann et al
7 

reported doing frozen-section 
histopathological analysis to determine whether the 

tumor was malignant and, if it was a high-grade tumor, 
to identify whether the neoplasm was a lymphoma, and 
for analyzing suspicious lymph nodes. Eisele et al

36 

considered that, if a definite diagnosis of malignancy 
could not be made by frozen section assessment, 
further surgery should be deferred until a final 
histopathological diagnosis was obtained.

37-39
 

In our cases no major procedure was performed in 
false positive cases because in the surgeon's opinion 
the resection was adequate and there was no facial 
nerve invasion. It has previously been suggested that 
FNAB might be complementary to frozen sections. In 
this series the sensitivity for malignancy was 98%. and 
the specificity was 61.5%. 

Studies concerning the accuracy rate of 
intraoperative frozen section diagnosis in headand 
neck surgery average 96 to 97%. In two recent reports, 
experience with intraoperativefrozen section diagnosis 
in head and neck surgeryfound a consistent 
discrepancy rate of 2%. 

But there is evidence that substantiates the fact that 
final needle aspiration is a reliable method. Proof of the 
concept was provided after analysi of 173 benign 
tumors, 159 (91.9%) were diagnosed correctly and 110 
of 144 (> 60%) were typed. Of 36 malignant tumors, 
malignancy was recognized in 22 cases (61.1%). There 
were nine false-negatives

40
. 

Frozen section thus is still, however, more accurate 
than FNAC and may add information that alters 
management and improves the outcome. But they 
should be interpreted cautiously, but clinical 
assessment and FNAC should be correlated also. 

Conclusion 
Frozen section should be performed for all the 

salivary gland tumors at the time of surgery for an 
unexpected frozen section result can and does 
influence the surgical management of the patient. 
Therefore, FS for salivary gland tumors on their own are 
insufficient for making radical decisions. 
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