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ABSTRACT
Introduc on: Many surgeons perform intra opera ve frozen sec on to overcome the limita ons of FNAC, to
diﬀeren ate benign lesions from malignant lesions and to determine the extent of surgery. However, the use and
cost eﬀec veness of FS is controversial in follicular lesions .Nevertheless FS is most useful in cases where FNA results
are indeterminate or suspicious and it is a cost eﬀec ve way to avoid second surgical procedure if a total thyroidectomy is indicated. Aim: To study the diagnos c u lity of frozen sec on and ﬁne needle aspira on cytology thyroid
lesions u lizing ﬁnal histopathology diagnosis as gold standard. Methods: The present study was conducted on 237
cases of thyroid ssue submi ed for frozen sec on for a study period of 5 years. Among those, 95 cases had preopera ve FNAC done. Results: The sensi vity, speciﬁcity and diagnos c accuracy of FNAC was 42.86%, 96.72% and
82.93%, whereas that of FS was compara vely superior (82%, 100% and 95.65% respec vely). Conclusion: Thus, the
overall sensi vity, speciﬁcity and diagnos c accuracy of FS was superior to that of FNAC in the present series. The
main limita ons of FS and FNAC in our study were- Capsular / vascular invasion in follicular neoplasm was not detected in many cases and papillary microcarcinomas were missed.
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INTRODUCTION
The thyroid gland is aﬀected by many pathological lesions which is manifested either by diﬀuse pa ern of
involvement or which produce nodules. It has been
es mated that 4-10% of the popula on will have a clinically evident thyroid nodule for which a large number
of pa ents seek medical a en on; the incidence of
malignancy in such solitary thyroid nodules varies from
5% to 30% [1,2].
The tradi onal approach for the evalua on of pa ents
with thyroid pathology includes detailed clinical history, physical examina on, thyroid func on tests, ultrasonography and computed tomography [3,4]. But none of
these tests conclusively dis nguish benign from malignant lesions, and in malignant lesions when to operate
or to what extent.
In the past ﬁve or six decades, Fine needle aspira on
cytology (FNAC) has been increasingly u lized in the
inves ga on of the thyroid nodules. The main purpose
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of the test is to dis nguish nodules with malignant cytology which require surgery from those with benign
cytology. Preopera ve FNAC is considered safe, accurate and well tolerated [5, 6]). The use of FNA has reduced the number of surgeries done for benign lesions
[7]. There is also increase in the yield of malignancies
found in surgically excised specimens.
The main limita ons of thyroid FNA include inability to
dis nguish follicular adenoma from carcinoma [8]. To
overcome the limita on of FNA, to diﬀeren ate benign
lesions from malignant lesions and to determine the
extent of surgery many surgeons perform intra operave frozen sec on [9].
As far as frozen sec on (FS) in thyroid is concerned it
can reliably diagnose papillary, medullary and anaplasc thyroid carcinoma [10]. Its u lity in follicular neoplasm and cost eﬀec veness is most debatable [11].
With the increasing use and acceptance of FNAC, the
use of FS has become controversial. Nevertheless FS is
most useful in cases where FNA results are indeterminate or suspicious [12,13] and it is a cost eﬀec ve way
to avoid second surgical procedure if a total thyroidectomy is indicated [14].
MATERIALS AND METHODS
Study design: Observa onal study
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Ethics approval: the study was approved by hospital
review board.

c.

Study loca on: Apollo hospital, Hyderabad

Sta s cal analysis: Sensi vity, speciﬁcity and diagnosc accuracy was assessed for FNAC and frozen sec on. ‘
p’ value was calculated using Chi-Square test. Sta s cal
signiﬁcance was deﬁned as p <0.05 and ﬁnally the sensi vity, speciﬁcity, diagnos c accuracy of FS was compared with that of FNAC. The added beneﬁt of FS over
FNAC, its diagnos c u lity and pi alls were analyzed.

Study dura on: Period of ﬁve years 2012-2016
Inclusion criteria: All the thyroid cases received for frozen sec on
Sample size: The present study was conducted on 237
cases of thyroid ssue submi ed during thyroid surgery
for frozen sec on evalua on. Among these, 95 cases
had preopera ve FNAC done.
FNAC: Conven onal smears, both air dried and ﬁxed
are prepared from each FNAC aspirate and stained with
Giemsa and Pap stain respec vely.
Methodology:

RESULTS
The most common lesion on FNAC was Suspicious of
follicular neoplasm (Bethesda category IV) [previously
reported as hyperplas c nodule / Follicular Neoplasm].The most common lesion on permanent HPE
was nodular goiter.

FS: Minimum two representa ve samples are taken in
capsulated nodules, with the sec on represen ng the
tumor, capsule and the adjacent non-neoplas c ssue.
Two or three frozen sec ons (5 micron thick) are
placed on a glass slide and stained with rapid H&E.
PHE (Permanent histopathological examina on): Once
the frozen sec on diagnosis is done, the specimen is
ﬁxed in 10% neutral buﬀered formalin overnight. Mul ple sec ons are then taken from the representa ve
area.
Study deﬁni ons and study analysis: The results of
frozen sec on were analyzed and compared with ﬁnal
histopathological diagnosis and also with preopera ve
FNAC results wherever applicable. The results are categorised as follows.
a.

Categoriza on of cytological ﬁndings: Inadequate
for evalua on, Benign, Suspicious for malignancy
and Malignant

b.

Categoriza on of frozen sec on results: Benign,
Deferred and Malignant

Categoriza on of ﬁnal HPE results: Benign and
Malignant

Table 1. Correla on of frozen sec on with ﬁnal HPE
diagnosis (n=237)
Frozen (No.
of cases, Percentage )
Benign (166,
70.04%)
Deferred (30,
12.66%)
Malignant
(41, 17.30%)

Final HPE
Category

No. of
cases

Percentage

Benign

157

66.24%

Malignant

9

3.80%

Benign

9

3.80%

Malignant

21

8.86%

Benign

0

0

Malignant

41

17.30%

Table 2. Correla on of FNAC and frozen sec on diagnosis with ﬁnal HPE diagnosis (n=95)
FROZEN
FNAC

Benign (71, 74.74%)
Inadequate for evaluaon (13, 13.68%)
Suspicious for malignancy (9, 9.47%)
Malignant (2, 2.11%)

Category

No. of cases

Benign
Deferred
Malignant
Benign
Deferred
Malignant
Benign
Deferred
Malignant
Malignant

57(60%)
10(10.53%)
4(4.21%)
9(9.47%)
1(1.05%)
3(3.16%)
2(2.1%)
3(3.16%)
4(4.21%)
2(2.11%)
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HPE
No. of Benign
Cases
54(56.84%)
5(5.26%)
0(0%)
9(9.47%)
0(0%)_
0(0%)
1(1.05%)
1(1.05%)
0(0%)
0(0%)

No. of Malignant
cases
3(3.16%)
5(5.26%)
4(4.21%)
0(0%)
1(1.05%)
3(3.16%)
1(1.05%)
2(2.1%)
4(4.21%)
2(2.11%)
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Table 3. Comparison of FS vs FNAC (with inclusion of
suspicious cases)
FNAC with inclusion
of suspicious cases
42.86%

Sensi vity
Speciﬁcity
Diagnos c Accuracy

Frozen
82%

96.72%

100%

82.93%

95.65%

Table4. Pi alls in frozen sec on are:
Detec on of capsular /Vascular invasion in Follicular
neoplasms.
Detec on of papillary microcarcinoma.
Diagnosis of Follicular Variant of papillary thyroid
carcinoma.
Papillary hyperplasia mistaken for papillary carcinoma
Table 5. Pi alls in FNAC are:
Inadequate sampling
Follicular neoplasms - to diﬀeren ate between hyperplas c nodule & follicular adenoma
To diﬀeren ate between follicular adenoma & carcinoma
Cys c lesions harbouring malignancy
Papillary hyperplasia mistaken for papillary carcinoma
DISCUSSION
On FS, majority of cases were in benign category (166,
70.04%). 30 cases were deferred (12.66%) to permanent sec ons and 4 were in malignant category
(17.30%). Of the 9 malignant cases, which were diagnosed as benign and turned out to be malignant on
frozen sec on, three of them were papillary microcarcinoma measuring less than 1 cm occurring in a predominant lesion of mul nodular goitre in 2 cases and follicular adenoma in 1 case. These cases were missed on FS
as only 2 sec ons were studied during FS. The other 6
were diagnosed as follicular carcinoma on ﬁnal HPE but
reported as benign (follicular neoplasm/dominant nodule) on FS as there was no capsular or vascular invasion
evident on the frozen sec ons studied.
The dilemma regarding the presence or absence of
capsular/ vascular invasion is well documented in literature [1,2]. Unless the en re capsule is evaluated on
permanent sec on, the possibility of malignancy cannot be completely ruled out. The assessment of capsular and vascular invasion is limited by sampling error,
thickness and irregularity of capsule, vessel distor on
and collapse [1,2]. In few cases it is diﬃcult to diﬀerenInt. j. clin. biomed. res. 2017;3(4):44-49.

ate entrapment of cells in thyroid capsule from capsular invasion on FS.
Out of 30 cases (12.66%) deferred, 21 were malignant
on ﬁnal HPE.
Among the benign lesions, follicular
adenoma and mul nodular goitres cons tuted the
majority. Two cases suspicious of papillary carcinoma
on FS turned out to be colloid goiters with papillary
hyperplasias. The papillary foci seen on FS were suspicious of papillary carcinoma however the nuclear features were not evident. The nuclear features pathognomic of papillary carcinoma are caused due to formalin ﬁxa on and are diﬃcult to appreciate on frozen secon. This is one of the pi alls in FS [15].
Carcinomas less than 1 cm, called as micro carcinomas,
have been widely implicated as a cause of missed carcinoma on FS and FNAC [16,17]. In the present study, 9
incidental papillary micro carcinomas were detected on
ﬁnal HPE sec on, 5 were missed on FS. This may be
a ributed to sampling error, a limita on which is
shared by both FNAC and FS. Both of these techniques
sample only a small part of a lesion and thus miss small
foci of carcinoma, leading to false nega ve diagnosis.
These small carcinomas would be picked up only on
permanent paraﬃn sec ons a er extensive sampling of
suspicious areas grossly [18].
Out of the 41 cases (17.30%) diagnosed as malignant
on FS, all of 41(17.30%) turned out be malignant on
permanent sec on with no false posi ve results.
Among these, 28 cases were papillary carcinomas, 3
being papillary micro carcinomas correctly detected on
FS.
Two are follicular variants of papillary carcinoma, diagnosed as follicular carcinoma on FS – another pi all in
diagnosis of follicular variant of papillary carcinoma in
FS, as it is based on iden ﬁca on of typical nuclear features of papillary carcinoma including ground glass nuclei, nuclear grooves, and nuclear pseudo inclusions
which is not clearly evident on FS. FS evalua on has
poor detec on rate of diagnosing follicular variant of
papillary carcinoma due to loss of nuclear details
caused by freezing of the ssue [1]. The diagnos c limita on of detec on of follicular variant of papillary carcinoma has been well documented in the literature.
In the present study, FS was able to accurately diagnose malignancies with no false posi ves. The histological subtypes in our study also correlated well with the
ﬁnal HPE subtype except for follicular variant of papillary carcinoma. Shaha A et al have observed that one of
the major discrepancies between FS and permanent
HPE in pa ents with malignancy is determina on of cell
type, also supported by Charu Batra et al [1].
71 cases (74.74%) were diagnosed as benign lesions on
FNAC, 12 turned out to be malignant on ﬁnal HPE.
Among 57 benign cases on FS, 54 were conﬁrmed as
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benign on permanent HPE. Other 3 turned out be follicular carcinoma, where there was no capsular or vascular invasion evident on FS. This malignancy was missed
on FNAC and FS. This limita on is shared by both FS
and FNAC.
The ability of FNAC to diﬀeren ate between benign
and malignant lesion in follicular neoplasm of thyroid
reduces the clinical u lity of this technique [7]. This is
because capsular or vascular invasion which is the criteria for follicular carcinoma cannot be made on cytology
smears. Approximately 20% of all follicular tumours
ul mately
prove
to
be
malignant
[16].
In the present study, about 12% of cases diagnosed as
follicular neoplasm turned out to be malignant which is
lower compara vely. Because of this risk, many surgeons recommend total thyroidectomy in this group of
pa ents [17].
One case was follicular adenoma with incidental papillary micro carcinoma. One of the reason for low sensivity rate of FNAC may be due to incidental papillary
micro carcinomas as pointed out by many authors
[17,19] either due to inadequate sampling , or error in
interpreta on [2,17]. One case was diagnosed as colloid goitre with papillary hyperplasia on FNAC as the
nuclear features typical of papillary carcinoma were
lacking in this par cular case. This case later turned out
to be papillary carcinoma on FS and permanent secons.
Thus contrary to many studies which suggested that FS
can be omi ed when FNAC suggests a benign diagnosis
[20] the present study detected 4 malignancies on FS,
for which a benign diagnosis was made on FNAC and
thus
FS
was
proved
to
be
beneﬁcial.
Fatma Althoubaity suggested that rou ne FS should be
done even in benign aspirates for a be er informed
diagnosis which is useful in extent of thyroid resec on
(2)
.
False nega ve rates of FNAC in various studies range
from
3.3
to
16.1%
[21]
In the present study it is 12.63%. Therefore nega ve
FNA and FS results must be viewed with cau on in view
of these false nega ve being noted.13 cases (13.68%)
were labelled as inadequate for evalua on, either due
to not sa sfying the minimum criteria of six clusters
containing 10 follicular cells or cyst ﬂuid only or blood
only. Among theses, 4 cases were conﬁrmed as malignant on ﬁnal HPE.
One case which was sparsely cellular on FNAC and was
deferred for permanent sec on for suspicious of capsular invasion turned out to be invasive follicular carcinoma on ﬁnal HPE sec ons. Three cases, two of which
were sparsely cellular and other which contained only
cyst ﬂuid and colloid turned out to be papillary carcinoma on FS and was conﬁrmed as the same on permanent sec ons.
Int. j. clin. biomed. res. 2017;3(4):44-49

The reduced sensi vity of FNAC in majority of papillary
carcinomas presen ng as cys c masses, and thus
missed on FNAC is well documented in literature [1].
This also forms the basis for explana on of nondiagnos c or unsa sfactory category of Bethesda system for repor ng thyroid cytopathology [22] that when
only cyst macrophages are seen on the smears, the
parenchyma of the nodules has been not sampled and
one cannot exclude a cys c papillary carcinoma. The
incidence of such nodules varies from 15% to 30% and
the malignancy risk in such nodules is 4% (22)
Thus to conclude, 13 cases which were inadequate to
evaluate on FNAC, FS was able to iden fy 3 malignancies. Many authors suggest the use of FS in inadequate
aspirates and as a guide to thyroidectomy [1,2]. 9 cases
(9.47%) were suspicious for malignancy on FNAC (all of
which were suspicious for papillary carcinoma). Among
these 9 cases of FNAC, 7 cases were conﬁrmed as malignant on ﬁnal HPE.
Role of FS in cases of FNA suspicious of papillary carcinoma is subjected to various controversies. Franco Lumachi et al [11] and Li Volsi VA et al [23] recommended
FS as most useful for conﬁrma on when FNAC is suspicious of papillary carcinoma. However study by Jeﬀery
C. Roach et al concludes where FNAC is highly suggesve of papillary carcinoma, FS adds nothing to the management and should not be performed [14].
9 cases which were suspicious for malignancy, FS was
able to diagnose four cases of malignancy. Malignancy
rate in suspicious category is 16-54 % [24] and according to guidelines of the Papanicoloau society of cytology for prac ce of thyroid FNAC, this should be around
15%
[4].
In the present series, the malignancy rate in this category is 7.3% which is lower than reported. Out of the 2
cases (2.11%) diagnosed as malignant on FNAC, both
were malignant on FS and on subsequent permanent
HPE as well. One case was papillary carcinoma thyroid,
conﬁrmed as the same; while other was medullary carcinoma on FNAC, conﬁrmed as papillary carcinoma on
FS and ﬁnal HPE. The accuracy of FNAC in detec ng
cancer is well documented in literature. Boyd LA et alb
[25] suggested that FS adds very li le to intraopera ve
decision making in pa ents diagnosed as cancer by
FNAC. However, Chow et al concluded FS is indicated if
preopera ve FNAC suggested malignancy in order to
determine the extent of opera on [26] and to avoid
surgical over treatment.
For sta s cal evalua on of FNAC, ‘inadequate for evalua on’ category was excluded.
The sensi vity was 42.86%, speciﬁcity was 96.72% and
diagnos c accuracy was 82.93%. In literature the sensivity of FNAC varies from 13-97 [1,2]. The speciﬁcity of
FNAC in detec ng malignancy varies from 60-100 (11)
and the diagnos c accuracy of FNAC in literature varies
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from 65-96 [18]. The sensi vity, speciﬁcity and accuracy of FNAC are in the reported range in the literature
and are comparable to other studies previously done.
For sta s cal evalua on of frozen sec on, deferred
category was excluded. The sensi vity, speciﬁcity and
diagnos c accuracy was 82%, 100% and 95.65% respecvely. P-valve was signiﬁcant (0.000001) which was
calculated using Chi-square test. The sensi vity of FS in
the literature varies from 50-100% [1-3]. The speciﬁcity
of FS in the literature varied from 92-100% [2] and the
diagnos c accuracy of FS varies from 87-97 [3,18]. The
sensi vity, speciﬁcity and accuracy of FS of the present
study were in the reported range in literature.
The overall sensi vity, speciﬁcity and diagnos c accuracy of FS is superior to that of FNAC in the present series. Similar conclusion was made in studies done by
Charu Batra et al [1], Fatma Althoubaity [2]. However,
study by Boyd L.A et al showed no signiﬁcant diﬀerence
in sensi vity, speciﬁcity or accuracy between FS and
FNA [25].
The varia on in sensi vi es and speciﬁci es in the literature reﬂect how the authors choose to deﬁne, classify and enter the suspicious results into the data base
[15,21]. Few authors included deferred category of FS
in benign group, and suspicious category in benign
group in FNAC [25]. In the present series, for sta s cal
evalua on, deferred category was excluded from FS.
Sta s cal evalua on for FNAC was done both by inclusion and exclusion of suspicious cases into malignant
category separately as done by Charu Batra et al [1].
FNAC is primarily a screening test; hence a high sensivity for malignancy is required at the cost of lowered
speciﬁcity. In contrast, FS aims at high speciﬁcity at the
loss of some sensi vity. Therefore the two procedures
are regarded as complementary with a be er yield of
accuracy [27].

REFERENCES
1.

Charu Batra, Sunita Singh, Rajnish Katra, Nisha
Marwah, Sanjay Marwah, Atulya Atreja. Role of
ﬁne needle aspira on and frozen sec on in the
diagnosis of thyroid lesions. The
Internet
Journal of Pathology. 2010; 11(1) :1-4

2.

Fatma Althoubaity. Preopera ve ﬁne-needle
aspira on cytology versus frozen sec on in thyroid surgery. Egyp an Journal of Surgery. 2006;
25(1): 20-28.

3.

F.Taneri, A.Poyraz, E.Tekin, E.Ersoy, A.Dursun.
Accuracy and signiﬁcance of ﬁne–needle aspiraon cytology and frozen sec on in thyroid surgery. Endocrine Regula ons. 1998;32(4): 187–
191.

4.

Gerhard F.Huber , Peter Dziegielewski, Ma ews
TW, Warshawski SJ, Kmet LM, Faris P, Khalil M,
Dort JC. Intraopera ve frozen-sec on analysis
for thyroid nodules: a step toward clarity or
confusion? Arch Otolaryngol Head Neck Surg.
2007; 133 (9): 874-81.

5.

Gupta M, Gupta S, Gupta VB. Correla on of
ﬁne needle aspira on cytology with histopathology in the diagnosis of solitary thyroid
nodule. Journal of Thyroid Research. 2010;
Ar cle ID: 379051, 5.

6.

Herbert Chen, Theresa L. Nicol, Robert Udelsman. Follicular lesions of the thyroid. Does Frozen Sec on Evalua on Alter Opera ve Management? Annals of Surgery.1995;222(1):101-106.

7.

Haggi Mazeh, Alexander Greenstein , Kris n
Swedish , Shalini Arora , Hila Hermon , Ilana
Ariel, Celia Divino , Herbert.R. Freund, Kaare
Weber. From mount Sinai to mount scopus:
Diﬀerences in the role and value of ﬁne needle
aspira on for evalua ng thyroid nodules. IMAJ.
2009; 11: 291-295.

8.

Changyoung Yoo, Hyun Joo Choi, Soyoung Im, Ji
Han Jung, Kiouk Min, Chang Suk Kang, YoungJin Suh. Fine needle aspira on cytology of thyroid follicular neoplasm: Cytohistologic correlaon and accuracy. The Korean Journal of Pathology. 2013; 47:61-66.

9.

Robert Udelsman, William H.Westra, Patricia
I.Donovan, RN, Taylor A, Sohn MD , et al., Randomized prospec ve evalua on of frozen secon analysis for follicular neoplasms of the thyroid. Annals of Surgery. 2001; 233(5):716-722

CONCLUSIONS
The overall sensi vity, speciﬁcity and diagnos c accuracy of FS was superior to that of FNAC in the present
series. Our study detected 4 malignancies on FS, for
which a benign diagnosis was made on FNAC, thus emphasizing the role of FS even in benign aspirates. FS
plays an important role in opera ve management on
lesions which are inadequate on FNAC as our study was
able to iden fy 3 malignancies in this category. And FS
was able to conﬁrm 4 cases of malignancy out of 9,
which were suspicious for malignancy on cytology emphasizing the importance of FS in these cases as well.
Limita ons: The main limita ons of FS and FNAC in
our study were- Capsular / vascular invasion in follicular neoplasm was not detected in many cases and papillary microcarcinomas were missed.
Conﬂict of interest: Nil
Int. j. clin. biomed. res. 2017;3(4):44-49

10. Emmanuelle Leteurtre, Xavier Leroy, Francois
Pa ou, Agnes Wacrenier, Bruno Carnaille,
Charles Proye et al., Why do frozen sec ons
have limited value in encapsulated or minimally
48

Sudha Madhuri Mushinam et al.  Accuracy and diagnostic utility of frozen section in thyroid lesions: A comparative study .

invasive follicular carcinoma of the thyroid?
Am J Clin Pathol. 2001; 115:370-374.
11. Franco Lumachi, Simone a Borsato, Alberto
Tregnaghi, Filippo Marino, Francesco Polis na,
Stefano M.M et al., FNA Cytology and frozen
sec on examina on in pa ents with follicular
lesions of thyroid gland. An cancer Research.
2009; 29: 5255-5258.
12. Abboud B, Allam S, Chacra LA, Ingea H, Tohme
C, Farah P. Use of ﬁne needle aspira on cytology and frozen sec on in the management of
nodular goiters. Head Neck. 2003; 25(1): 32-6
13. Ofelia Uribe-Uribe N, Penelope Romero-Lagarza
A, Nuncio-Zamora F, Hermosillo-Resendiz K,
Angeles-Angeles A. Comparison of the usefulness of intraopera ve examina on and ﬁne
needle aspira on biopsy in thyroid lesions.
Analysis of discordant cases in aspira on biopsy. Rev Invest Clin. 2000; 52(4): 383-90.
14. Jeﬀrey C.Roach, Heller KS, Dubner S, Sznyter LA.
The value of frozen sec on examina ons in
determining the extent of thyroid surgery in
pa ents with indeterminate ﬁne-needle aspiraon cytology. Arch Otolaryngol Head Neck
Surg.2002;128(3):263-7.
15. Mahesh kumar, Ratnakar Potekar, Balasaheb
Ramling Yelikar, Vijaylaxmi Pa l, Mahesh
Karigoudar, Pankaj Pande. Diagnos c accuracy
of frozen sec on in camparison with ﬁne needle aspira on cytology in thyroid lesions – A
Prospec ve study. Iranian Journal of Pathology.
2013; 8(4): 219-26.
16.

Hung -Yu Chang, Jen-Der Lin, Jung-Fu Chen, Bie
-Yu Huang, Chuen Hsueh, Long-Bin Jeng, JirShiong Tsai. Correla on of ﬁne needle aspiraon cytology and frozen sec on biopsies in the
diagnosis of thyroid nodules. J Clin Pathol.
1997;50:1005-1009.

17. Dalal M. Tamimi. Value of rou ne frozen secon diagnosis of thyroid lesions. Saudi Med J.
2001; 22(11):995-998.
18. Rafael Denadai Pigozzi Da Silva, Luis Ricado
Mar nhao Souto, Graziela De Macedo Matsushita, Marcus De Medeiros Matsushita. Diagnos c accuracy of frozen sec on tests for surgical diseases. Rev Col Bras Cir. 2011; 38(3): 14954.

19. Prades JM, C.Querat, J.M Dumollard, C.Richard,
M.Gavid, A.A. Timoshenko, M. Peoc’h,
C.Mar n. Thyroid nodule surgery: Predic ve
diagnos c value of ﬁne needle aspira on cytology and frozen sec on. European Annals of
Otorhinolaryngology, Head and Neck Diseases.
2013; 130: 195-199.
20. Rodriguez JM, Parrilla P, Sola J, Bas A, Aguilar J,
Moreno A, Soria T. Comparison between
preopera ve cytology and intraopera ve frozen
sec on biopsy in the diagnosis of thyroid nodules. Br J Surg.1994; 81(8): 1151-4.
21. Ozer Makay , Gokhan Icoz , Baris Gurcu , Yesim
Ertan , Muge Tuncyurek , Mahir Akyildiz , Enis
Yetkin. The ongoing debate in thyroid surgery:
Should frozen sec on analysis be omi ed? Endocrine Journal. 2007;54(3):385-90.
22. Edmund S. Cibas, MD, Syed Z. Ali MD. The Bethesda system for repor ng thyroid cytopathology. Am J Clin Pathol. 2009; 132: 658-665
23. LiVolsi VA, Baloch ZW. Use and abuse of frozen
sec on in the diagnosis of follicular thyroid lesions. Endocr Pathol. 2005;16(4): 285-93
24. Lumachi F, Borsato S, Tregnaghi A, Marino F,
Pole A, Iacobone M, Favia G. Accuracy of ﬁne
needle aspira on ctology and frozen-sec on
examina on in pa ents with thyroid cancer.
Biomed Pharmacother. 2004; 58(1): 56-60.
25. Boyd LA, Earnhardt RC, Dunn JT, Frierson HF,
Hanks JB. Preopera ve evalua on and predicve value of ﬁne – needle aspira on and frozen
sec on of thyroid nodules. J Am Coll Surg.
1998; 187(5): 494-502.
26. Chow TL, Venu V, Kwok SP. Use of ﬁne needle
aspira on cytology and frozen sec on examinaon in diagnosis of the thyroid nodules. Aust N
Z J Surg. 1999;69(2): 131-3.
27.

Chandramouleeswari, M. Yogambal, P. Arunalatha,Jagadeesh Chandra Bose, A. Rajendran. Frozen and paraﬃn sec ons – Compara ve study
highligh ng the concordance and discordance
rates in a ter ary care centre. IOSR Journal of
Dental and Medical Sciences. 2013; 12(5): 26-30.

How to Cite this article: Sudha Madhur i Mushinam, Michelle De Padua. Accur acy and diagnostic utility of fr ozen section
in thyroid lesions: A comparative study. Int j. clin. biomed. Res. 2017;3(4): 44-49

Int. j. clin. biomed. res. 2017;3(4):44-49

49

