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Frozen Section Biopsy of Thyroid Nodules
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ABSTRACT

Background and Objectives[] Although fine needle aspiration (FNA) cytology is a safe, simple and relatively accurate
procedure, satisfactory samples cannot be obtained in about 10—20% of cases and there is also difficulty in differentiating
between benign and malignant lesions in follicular neoplasm. Authors have compared preoperative FNA results and frozen
section biopsy with permanent histologic findings and evaluated the significance of FNA cytology and frozen section biopsy
in the diagnosis of thyroid nodules. Materials and MethodsU The medical records of 136 patients who underwent FNA
cytology and thyroidectomy from October 1, 1993 to September 30, 1998 at the department of Otolaryngology and General
Surgery of Ewha Womans University Mokdong Hospital were retrospectively analyzed. Results[] Among the 136 patients
who received FNA, there were 75 cases (55.1%) diagnosed as benign, 30 (22.1%) as malignant, 13 (9.6%) as suspicion of
malignant and 18 (13.2%) as unsatisfactory. Sensitivity of FNA was 77.1%, the specificity 91.4%, and the accuracy 85.6%.
Frozen section biopsy was performed in 118 patients and the sensitivity and specificity rate was 78.3% and 100%,
respectively. Conclusionl] FNA cytology has a high sensitivity (77.1%) and specificity (91.4%) rate. It is therefore a
valuable initial procedure for diagnosing thyroid nodules and reducing unnecessary extensive surgery. When FNA yields a
diagnosis of follicular neoplasm, frozen section biopsy having a specificity rate of 100% is an important step in determining
the extent of operation. (Korean J Otolaryngol 1999:42:886-90)
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Table 1. Results of FNA and frozen section biopsy and perma-
nent pathology

Diagnosis FNA Frozen Permanent
No. of cases No. of cases No. of cases

Adenomatous goiter 3 8 8

Adenomatous hyperplasia 9 17

Benign follicular cell 14

Cyst 2

Follicular adenoma 20 28 48

Follicular carcinoma 3 3 7

Follicular hyperplasia 1

Follicular neoplasm 29 23
Follicular variant of 1 5 1
papillary carcinoma
HQrthle cell adenoma 3 2 2
Hashimoto thyroiditis 2 2
Nodular goiter 8 7
Nodular hyperplasia 1 1
Papillary carcinoma 26 28 32
Suspicious papillary
) 13
Carcinoma
Thyroiditis 3 1
Undifferentiated 1
carcinoma
Unsatisfactory 18
Total 136 118 118

Table 2. Cmparison of FNA and permanent pathology

Permanent pathology

FNA results Total
Malignant Benign

Malignant 37 6 43

Benign 11 64 75

Total 48 70 118

TPO true positive FNO false negative

TNO true negative FPO false positive

Sensitivity (TP/TPO FN)=37/48=77.1%

Specificity (TN/TNDO FP) =64/70=91.4%

Positive predictive value (TP/TPO FP)=37/43=86.0%

Negative predictive value (TN/TNO FN)=64/75=85.3%

False positive rate (FP/FPO TN)=6/70=8.6%

False negative rate (FN/FNO TP)=11/48=22.9%

Diagnostic accuracy((TPO TN/TPO TNO FPO FN)=3701 64/118=85.6%
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Table 3. Cmparison of Frozen section biopsy and permanent
pathology

Frozen section Permanent pathology

Total

biopsy Malignant Benign
Malignant 36 0 36
Benign 10 72 82
Total 46 72 118

TPO true positive FNO false negative

TNO true negative FPO false positive

Sensitivity (TP/TPO FN)= (36/46)=78.3%

Specificity (TN/TNO FP)= (72/72)=100%

Positive predictive value (TP/TPO FP)=36/36=100%
Negative predictive value (TN/TNO FN)=72/82=87.8%

False positive rate (FP/FPO TN)=0/72=0%

False negative rate (FN/FNO TP)=10/46=21.7%

Diagnostic accuracy (TPO TN/TPO TNO FPO FN)=360 72/118=91.5%
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Table 4. Comparison of FNA and permanent pathology according to time range

1993.10.1-1996.9.30

1996.10.1-1998.9.30

FNA results Permanent pathology Permanent pathology
Malignant Benign Total Malignant Benign Total

Malignant 17 4 21 20 2 22

Benign 6 34 40 5 30 35

Total 23 38

61

25 32 57

Sensitivity (TP/TPO FN) =73.9%
specificity (TN/TNO FP) =89.5%

Sensitivity (TP/TPO FN) =80.0%
specificity (TN/TNO FP)=93.8%

TPO true positive FNO false negative
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TNO true negative,

FPO false positive
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Table 5. Frozen section biopsy and permanent pathology of follicular neoplasm diagnosed with FNA

Frozen

Permanent pathology

sectionbiopsy  AG AH FA FC FN FVPC

Total

HA NG NH PC T Undifferentiated

AG 1 1
AH 1 2
FA 5 1
FC
FN HA 4 1 1
HA
NG
NH
PC 1
T

2
3
6
1
6
1
1
1
3
1

1

Total 2 3 9 1 1 2

1 1 1 2 1 1 25

AGO adenomatous goiter, AHO adenomatous hyperplasia, FAO follicular adenoma, FCUO follicular carcinoma, FNO
follicular neoplasm, FVPCUO follicular variant of papillary carcinoma, HAO H{Ofc}rthle cell adenoma, NGO nodular goiter,
NHO nodular hyperplasia, PCO papillary carcinoma, TO thyroiditis, Undifferentiated undifferentiated carcinoma

Table 6. Frozen section biopsy and Permanent pathology of
suspicious papillary carcinoma diagnosed with FNA

Frozen Permanent pathology

. . Total
section biopsy AH FVPC PC
AH 2
FN 1 1
FVPC . .
PC 8 8
Total 2 2 9 3

AHO adenomatous hyperplasia FNO follicular neoplasm
FVPCUO fo-llicular variant of papillary PCO papillary carcinoma
000 000 000 700 241%00. 00 000 OO
0O 00000 000D D00 000 4cm 000 OO
0 20,3cm 000 OO0 20,000 000 OO0 OO
O 10,000 OO0 000 10,00 0000 000
000 1000. 00 00000 0000000 000
000 OO0 000 000 000 00 00 000 OO0
0O 000 0 00@cemO0), 000 000 00, 00
00000 000 D00 00 000 0O 00 000 00
00 00 000 000 0000, Aguilar—Diosdado™ 0
0000000000 0000 0000000 0000
0000 OO0 O 000 DO0OO00. 0000000 000
0 0O0,00000 0000 00D 000 000 0000
00000 0O0O0O00Y™® oo 00000 000000
0 0D0O00 OO0 OO0 OO0 0000 000 00 000
00 ggoo 0000 D000000 Oo00
783%, 0000 100%00 00000 21.7%, 0000
0 0%O0(Table 3). 000 0000000 0OOO O
0O OO0 000 0O 0O 00000000 0 000000

u oo ooddo ooo oo oodg gooo go o
utd gooo oodo oo o oo goo boodd. o
00O 000 000 ogg 2900 oo 25000 ooo
oooO0O 0000o oo 0 0 ooooooo ooooo
(Table 5). OO0 OO0 000 23000 000 O O
o000 000 Ooob 20@o0o0o 10, 00000 oo
oo0 10)o0. o000 000 oobo 4000 0 0 0O
goooood oo boob boooDO. 0o boobobo
oob0 13000 0O 00O oooboooo oog oo oo
0 4000 00O 20@O0C0 10, 00000 ooooo
10)00 0 0 0000 boooo.edo oooo ooo
ud 0 0 oooooooo oo oood ooooo
(Table 6). OOOO0OO0O OOCO OO OO 00O O
U ooooooob oo ooob oooo oooo o
00 O 00 oooooobo ooob oobooo goooo
00 ooo goo gooo.

U U

000 000 0000 0000000 0000 000
0000 000 000(77.1%)0 000(91.4%)0 00
00 00 000 000 0000 0000 000 00 O
00 0000 000O0. 000 000 00 000 00
0 000D 00 OO0 000 0000 0000 000
0 0000 00000 00 0000 00 000 000
000 000 OO0 000 000 00, 000 000
0000 000 0000 O 00 0000000 000
0 000 00 OO0 00000 0000 00 0000.

889



oo 0oobbO 00oooooo oobo oo

ooooodaoo ob- ogoodao- ogoodd-
ooo.- ooo.

1)

10)

1)

REFERENCES

Choi JO. Thyroid cancer. In: Choi JO. Head and Neck Cancer.
Korea University Press;1998. p.208-10.

Gharib H. Fine-needle aspiration biopsy of thyroid nodules: Adv-
antage, li-mitation, and effect. Myo Clin Proc 1994;69:44-9.
Mazzaferri EL. Thyroid cancer in thyroid nodules: Finding a
needle in the haystack. Am J Med 1992;93:359-62.

Ramicott CR, Pretorius HT, Chu EW, et al. Diagnostic accuracy
and use of aspiration biopsy in the management of thyroid no-
dules. Arch Int Med 1984;144:1169-73.

Slderstrlm N. Puncture of goiters for aspiration biopsy. Acta
Med Scand 1952;CXLIV:237-44.

Gharib H, Goellner JR. Fine needle aspiration biopsy of the
thyroid: An ap-prasal. Ann Intern Med 1993;118:282-9.

Caruso D, Mazzafferi EL. Fine needle aspiration biopsy in the
management of thyroid nodules. The Endocrinologist 1991;1:194-
202.

Llwhagen T, Granberg P, Lundell G, et al. Aspiration biopsy cy-
tology (ABC) in nodules of thyroid gland suspected to be malig-
nant. Sur Clin North Am 1979;59:3-18.

Silverman JF, West RL, Larkin EW, et al. The role of fine needle
aspiration biopsy in the rapid diagnosis and management of
thyroid neoplasm. Cancer 1986,57:1164-70.

Altavilla G, Pascale M, Nenci 1. Fine needle aspiration cytology
of thyroid gland diseases. Acta cytol 1990;34:251-6.

Shefali A. Diagnostic accuracy and role of fine needle aspiration

890

12)

13)

20)

cytology in management of thyroid nodules. J Sur Oncol 1995;58:
168-72.

Kim GH, Shim YS, Oh KK, Lee YS, Jang JJ. Diagnostic signi-
ficancy of fine needle aspiration cytology on thyroid nodules.
Korean J Otolaryngol 1993;36:1315-20.

Kim YM, Kim TC, Moon YB, Rho YS, Park YM. The clinical
significance of fine needle aspiration cytology in the surgical
management of thyroid nodules. Korean J Otolaryngol 1995;38:
1081-7.

Hall TL, Layfield LJ, Philippe A, Rosenthal DL. Source of diag-
nostic error in fine needle aspiration of thyroid. Cancer 1989;63:
718-25.

Khafagi F, Wright G, Castles H, Perry KD, Mortimer R. Scree-
ning for thyroid malignancy: The role of fine-needle biopsy. Med
J Aust 1988;149:302-6.

Aguilar-Diosdado M, Ascension C, Inmaculada G, et al. Thyr-
oid nodules. Role of fine needle aspiration and intraoperative
frozen section examination. Acta Cytologica 1997;41:677-82.
Hamburger JI, Hamburger SW. Declining role of frozen section
in surgical planning for thyroid nodules. Surgery 1985,98:307-12.
Shaha AR, DiMaio T, Webber C, Jaffe BM. Intraoperative
decision making during thyroid surgery based on the results of
preoperative needle biopsy and frozen section. Surgery 1990;108:
964-71.

Rosen Y, Rosenblatt P, Saltzman E. Intraoperative pathologic
diagnosis of thyroid neoplasm: Report on experience with 504 sp-
ecimens. Cancer 1990;66:2001-6.

Layfield JL, Mohrmann RL, Kopald KH, Giuliano AE. Use of
aspiration cytology and frozen section examination for manage-
ment of benign and malignant thyroid nodules. Cancer 1991;68:
130-4.

Korean J Otolaryngol 1999:;42:886-90



