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The Usefulness of Preoperative Ultrasonography
on Decision of Operative Extent in Patients with
Papillary Thyroid Microcarcinoma

Chong Hyun Jeon, M.D,, Sa Min Hong, M.D., Jin Hyun
Park, M.D., Sun Mi Paik, MD , Min Hee Jeong, M.D. and
Jin Gu Bong, M.D.

Purpose: Usually papillary microcarcinoma (PMC) grows very
slowly with a good prognosis, although it frequently metas-
tasizes to regional lymph nodes and shows multiple tumor
formation in the thyroid. Therefore, how to treat papillary
microcarcinoma has been controversial. Recently several stud-
ies reported that some ultrasonographic features may po-
tentially reflect the biological aggressiveness of a lesion. We
investigated which ultrasonographic findings can reflect ag-
gressive characteristics and whether US can helpful in sel-
ecting the appropriate surgical treatment of PMC.
Methods: We retrospectively reviewed the preoperative ultra-
sonographic findings and pathologic risk factors of 68 pa-
tients who had undergone surgical treatment for PMC at the
Wallace Memorial Baptist Hospital from January 2004 to
December 2005.

Results: The incidences of multifocality, extrathyroidal exten-
sion, and lymph node metastasis of PMC were 42.6%, 48.5%
and 20.6%, respectively. The Mean sizes of PMC were no
significant differences according to age, multifocality, extra-
thyroidal extension, lymph node metastasis, stage and AMES
risk group, and tumor size more than 5 mm was not linked
to pathologic prognostic factors. Cases demonstrating multiple
nodules in the unilateral or bilateral lobes, as well as those
with fine strong calcifications in the tumor on US, were directly
linked to multifocality on pathologic finding. US is insensitive
technique for detecting lymph node metastasis and it's
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sensitivity was only 14.3%, but it's positive predictive value
and specificity were high (100%).

Conclusion:; The date suggested that complete surgery with
appropriate nodal dissection should be performed in patients
with PMC which their US demonstrating multiple nodules in
the unilateral or bilateral lobes, fine strong calcifications e-
choes in tumor and US-detected node metastasis. (Korean
J Endocrine Surg 2006;6:68-76)

Key Words: Thyroid, Papillary microcarcinoma, Ultrasono-
graphy, Surgery
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S AAS B T 7Y G R e w2 S oA WA FFgeR e A dATeS
H]§-2 1996 8.2%, 1998 12.3%, 20001 20.0% = A o 87 F 4 T e xdhA 23 10 mm o]}
WA FFEd T mAge] AR stE HEo] FHfol & R 7 mA e 2 B E 68 9] S-S e
52 Z7lala ol dew T uge o F718 Jold = FIHez ZAGL:
o sl 299 Aol UL A 283 PRk} EA

253 AAIA 1 em o]te] 22 Adole} strjgte AEAALR P4 2535 AlS o7t g2, oo
BAAGE ogAE = e 2o BAEHE A AXF Ad A $AF NIETE o} 20049 19FE 2005
A ATAAE AFEA =, A EHAL A3 A e 29747 2d FF Edel A 3 oo g &8 A
2 AGEAY A E H5 JHA o] Jositie b Sk 178 (9143 132¢], 43 464) Z 38.2%(6841)7} 1 cm 9]
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Fig. 1. Ultrasonography of a papillary thyroid microcarcinoma with
an ill-defined edge and fine strong echoes.
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A FEEE AE "xzdo] (1) A% 1.em o], (2) Aol
= Frolt Aol zeh o= G ool wAshs MFAA %
%, Q) B AEE A B @ W A3s EAL ) 5
A 45470 S8 B2H w4 A5 BA Hol %
4o g Adatrh(I) 20049 129744 = O]% 259 &
Aol ZAsEA 3 dAEY 2 Hxd dAUAE 273
sh901} 20054 19 o] Fol % A ARF WA A3t
FRAges Xd e Aol I AdA<=
2 T AN g2l deS AeHo R A Aldstatt
B AAL Aol A o A A (multifocality), 92 4] (bila-
terality), 73441 9] 3 & (extrathyroidal extension; tumor ex-

tending beyond the thyroid capsule, pT3 or pT4 at TNM

staging), 745 HZ A A o](neck node metastasis) 5& 714

Table 1. Demographic characteristics of papillary thyroid micro-
carcinoma (n=68)

449197 (18~67)
32 (47.1%)

36 (52.9%)
0.7010.22 (0.2~1.0)
0.7010.30 (0.2~1.7)

Age (range) (years)

Under 45 years

45 years or older
Tumor size-path (range) (cm)
Tumor size-US (range) (cm)

Multifocality

Single 39 (57.4%)

Multifocal 29 (42.6%)
Bilaterality

Unilateral 52 (76.5%)

Bilateral 16 (23.5%)
Extrathyroidal extent

Intrathyroidal 35 (51.5%)

Extrathyroidal 33 (48.5%)
Neck node metastasis

No metastasis 54 (79.4%)

Metastasis 14 (20.6%)

Cenral (Nla) 13
Cental and lateral (N1b) 1

Operation

Lobectomy 11

Lobectomy, CCND 3

Neartotal thyroidectomy

TT 12

TT, CCND 40

TT, CCND, uni-mRND 1
TNM staging

Stage 1 60 (88.2%)

Stage 3 8 (11.8%)
AMES risk group

Low risk 62 (91.2%)

High risk 6 (8.8%)

A F5F vAIgA 23 WA A &(total thyroidece-
tomy) &8 24 )| % (near-total thyroidectomy) & +% &
324 A A< (regional node dissection)o] & Q3 FAZ E4
(aggressive features)S 712 o & o] 98 Qlxjelar 714514
on, o] AFAAEC] B AR 23T A A
TFY A7, XY BA, v AN ES 7, A 4d 9
5, Wl o] A- 5, 283 253 dolod "

Bo) 7ol et Aolsk YA A

2) A

AFA

12

Aol 37)E "2 &l7] $35}] student-t testS ©|
2517 A Fe AY AAEH 287 B 4
e 7}817] 918k Fisher's exact test9} x°
1889tk 5422l SPSS 13.0 (SPSS Inc. Chi-
cago, Illinois)S ©|-&3tYoH, FAA f25F2 P-value
7} 005 o]&tQl A= &t
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Table 2. Relationship between prognostic risk factors and patho-
logic mean tumor sizes in patients with papillary thyroid

microcarcinoma
Prognostic risk factors Mean tumor size (cm) P-value
Age (range) (years) 0.224
Under 45 years 0.7310.22
45 years or older 0.67 10.21
Multifocality 0.824
Single 0.7010.19
Multiple 0.7110.24
Bilaterality 0.517
Unilateral 0.69 10.21
Bilateral 0.7310.24
Extrathyroidal extension 0.321
Intrathyroidal 0.6710.23
Extrathyroidal 0.7310.20
LN metastasis 0.144
No metastasis 0.69 10.20
Metastasis 0.7910.21
TNM staging 0.865
Stage 1 0.7010.22
Stage 3 0.69 10.21
AMES risk group 0.847
Low risk 0.7010.22
High risk 0.7210.20
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Table 3. Comparison of multifocality according to age and ultra-
sonographic findings

Table 4. Comparison of bilaterality according to age and ultra-
sonographic findings

Multifocality Bilaterality
Factors P-value Factors P-value
Single = Multifocal Unilatceral Bilateral
Age 0.506 Age 0.506
<45 years 17 15 <45 years 26 6
=45 years 22 14 =45 years 26 10
Tumor size (US-measured) 0.213 Tumor size (US-measured) 0.336
<5 mm 13 14 <5 mm 19 8
>5 mm 26 15 >5 mm 33 8
Edge defined 0.921 Edge defined 0.804
Well-defined 13 18 Well-defined 18 5
Tl1-defined 26 11 Tl1-defined 34 11
Strong echoes 0.019 Strong echos 0.327
Fine microcalcifications 23 6 Fine microcalcifications 22 9
Coarse or no calcifications 26 11 Coarse or no calcifications 30 7
Multiple nodules* 0.002 Multiple nodules 0.005
No 23 6 No 27 2
Yes 16 23 Yes 25 14
Nodule in contra-lateral lobe 0.019 Nodule in contra-lateral lobe* 0.000
No 26 11 No 35 2
Yes 13 18 Yes 17 14
Lymph node metastasis 0.675 Lymph node metastasis 0.582
(US-detected) (US-detected)
No 38 28 No 50 16
Yes 1 1 Yes 2 0

US = ultrasonography. *Sensitivity = 79.3% (23/29 patients);
Specificity = 59.0% (23/39 patients); Positive predictive value =
59.0% (23/39 patients); Negative predictive value = 79.3% (23/29
patients).

ZAAA A7 v e WA 7]E 0.7010.22 cm(H 9 0.
2~10 cm), 259 2ANAM FHH ] FFA7|E 070+
0.30 cm (0.2~1.0 cm)o] Atk W] A AL A3 thy 44

HH 9l 79 296 (42.6%) 01 o] F FEA WH-E 169]
(23.5%)914 B2 AT HFA 9 Feol Y ASE 33
d@ssmAor Bxd dole 5% A Yz HAE F
Aol A3 3 446 (64.7%) = 14 oA Eolsjo] A A
o] &-& 20.6% (14/68)AT}. & 1441(20.6%)° 4 LPA
A& AT 5460(79.4) 00 A 7““1 AAAE T 2
AEAEL ANPetgon 4 47 d2d dAed 37

B Hxd A 747 4349 1404 AP = AT
TNM H7]= 604)(88.2%)7}F 17192 ™ 84(11.8%)7} 37]
Ath AMES 918 & EFdA= 624(91.2%)7F A& Fol

gloem 6¢(8.8%)E 19 H o]l ATHTable 1).

US = ultrasonography. *Sensitivity = 87.5% (14/16 patients); Spe-
cificity = 67.3% (35/52 patients); Positive predictive value = 45.2%
(14/31 patients); Negative predictive value = 94.6%(35/37 patients).

4% A 25 2404 Wi lf Ag 3]st 32
31 5 189)(58.1%) Nl A1, A3|817F gAAY AAA 3] 5}

7} “ZE 379 T 114(29.7%)l A tHE A4 HHs By
ol AIgE A B8-S S FFA FolatA A 4
o] W% 7} E9krk(P=0.019) (Table 3). &+ 7HAaA o
4 Adol BAHAY %5“4 Wi el A 2ol By
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Table 5. Comparison of extrathyroidal extent according to age and
ultrasonographic findings

Table 6. Comparison of neck node metastasis according to age and
ultrasonographic findings

Extrathyroidal extent

Neck node metastasis

Factors P-value Factors P-value
Intrathyroidal Extrathyroidal Negative  Positive
Age 0.092 Age 0.724
<45 years 13 19 <45 years 26
=45 years 22 14 =45 years 28
Tumor size (US-measured) 0.124 Tumor size (US-measured) 0.732
<5 mm 17 10 <5 mm 22 5
>5 mm 18 23 >5 mm 32 9
Edge defined 0.667 Edge defined 0.867
Well-defined 11 12 Well-defined 18 5
TlI-defined 24 21 TlI-defined 36
Strong echos 0.983 Strong echos 0.710
Fine microcalcifications 16 15 Fine microcalcifications 24 7
Coarse or no calcifications 19 18 Coarse or no calcifications 30 7
Multiple nodules 0.345 Multiple nodules 0.986
No 13 16 No 23
Yes 22 17 Yes 31
Nodule in contra-lateral lobe 0.138 Nodule in contra-lateral lobe 0.229
No 16 21 No 27 10
Yes 19 12 Yes 27 4
Lymph node metastasis 0.232 Lymph node metastasis 0.040
(US-detected) (US-detected)™
No 35 31 No 54 12
Yes 0 2 Yes 0 2

US = ultrasonography.

-~

A, Bolk, ¥4 d3FA 28 54 dFA= 44
79.3%, 59.0%, 59.0%, 183 79.3% o1, =4 oFEe] 7
ol = 87.4%, 67.3%, 452% 11 94.6% S THTable 3, 4).

Z8u AANA IF9] A77F 5 mmE T 2 H$(56.1%
vs 37.0%, p=0.124)¢} Fxd Hol7} A= 7A-$(100% vs
47.0%, p=0.232)c]l 7149l HFo Rzt =hou 5
4 {2492 flUTth(Table 5).
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2}z
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& A 2e% AN F3% F2A olvt o4
AP s & H 285 F2 A Y AAeIA Aol
FHoz Ause pPH AEAL % F97Y YA
AL, BF WP FY 3L Asgon, 39
8o Pz Hol o4l 16k A AAAE B FU4T
3 gug 2A%2 ABSHYh 26 BRAA 2187
AA B Aol PO AUk et g5t

A& AT & F
o7 ke 144 F 200 Mt o A 259 AAE |

US = ultrasonography. *Sensitivity = 14.3% (2/14 patients); Spe-
cificity = 100% (54/54 patients); Positive predictive value = 100%
(2/2 patients); Negative predictive value = 81.8% (54/66 patients).
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metastasis)= =
(pathologically confirmed metastasis) =T}
E7h 9 Aolekn FFALLhO)

F5 VAN g2y Bl AT S AW
Wz Holo MES Fov BT o FE Bt B
17b Gtk Wada 5182 F54 vl Al A thg ¢
F 9 vlAgke] 3717k S mmut 2 3§ £ Y

Zo](lateral node metastasis)?] WIE7}
Chow5(19)& 54 vlA el A ek Al
A FA2xd dol A A A Y=
9 620 Z7b3ha, 53 7o A=A Holsk g
A A 7 o] (distant metastasis) 2] W=7} 11.28) =7}381H, v A
Shel 2717} 5 mm o4l B4 Wz Holuk thiA
Az Wie, a3 FHASELE o7l JAAT 1A

vs 29.3%, P<0.001) 22 B3t th E3 Ito5(10)S 223
A7 PAGke] =717k T mm o149 A5, 2 ol el
thig gwel A9, aeln el AR A de 3
K S

SRR = e Z3% YA Aol &

S5 gerom, o)l 3% F73% A= Aol 47 o

a ol 2 28 FAL Baan F4ath
TP B AT AL A8e THE A, 54,



WA A, 79 YA Aol 5 3AH 4T 9
QU4 7, 12l TNM 719 AMES 1% 7o) w2 %%
o BEaslE Aot gRlom, 23 PAANM S48
FFel 2717k 5 mm o] 4] 3} m]EHl F Afoo] el e}
2 QPAREY NEE FAF Aol7t gtk £ 2
el A W ey 420 A Beads g

= 2Fol7} Qe Ao 2 ZAE UYH25.8% vs
26.1%, P=O.986).

23] =7t v FEEAAEANE B8 fF
g Aol A A, 3 AE, g 7 d9E
A AolE d=sler o] 229 AAlY N EE ¢
U R oS00 Bl aA 4ES Agsi=d 9

FE A 253 A4 URtE, Sl ¢4 dSA7t

717} 52.9% (139/263), 85.2% (287/337), 73.5% (139/189)%
B, B A= 242} 79.3%, 59.0%, 59.0% = %
A= =], ol ST FRkE A Aol EA9
A A ek 253 AAre] XA kA Fo] & A
259 Arte] ASE g UEe 890 AZHr
Papini 5 (14)& 253l 4] F o] A 3374 out A
olo] FElg Fio] flar FZ 1A (sternothyroid muscle)
S A¥EE 4 3 Hols £%9 273%
BT #FT 4 gdlon, Fxd Hole 333%
QIO)AAN = A I 5 §
TU0INE 79 dxdd g & A 253 AAY 7
e, Solx, 44 "ﬂ%i]ﬂ T 78 AxH geiAe

Z+7y 10.5%, 99. 1%
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E

[e)

=5
ol S35 d2 I Hxde] gidk 25
I AR W=V BS Bgitha Baustgi agEs
259 AR g He S5 J2d "ol (Us- diagnosed
lateral metastasis)7} 7323t o A F7} e wvtef, 2 &
I Ao A ] T4 T2

T8 fYxd Ao (US-diagnosed central
al
=

node metastasis) = _%%E} AAY] AT} o) 2, xS
o 27004 £ 79 Fx Ho] F3ol hE Fy A
£l GO Aok §7) WA 5S4 Ha3 o

F o2 Zmolx 247 drgel va) 1 J4Y Fa4
o) Arku F YT} B ATAN 239 PAE 7 o
g Hol= WYy oz RH 149 F2o(FYTE &
w3 ol 1o, $47H % 233 A Wol 1ol A
T A A 5 Atk +9 Fzd Holol tig 25
o B WUYS(43DE o AT S5k

22 2% 100% 9t

EA OEAL oA ote] 253 AAA EHE3 o
73 Al (ill-defined tumor edge)<} F Ul v A|3taL 73k 1ol =
+ % (fine strong echoes)o] H.ol= 7% o|& Z53 &7 0]

oA G ET FAA AEH S dHgshe AR
78 Zelgke F3 0] Atk 2005 Io5(8)E 77 Al
el Bt AAE 7t FFe BHe T AA
(well-defined margin)S 7}2 £k} WL sle] pi FLHjAY
E&(P=004TNE Holi, AR FxA Holof MEE §
o) 3tA = kTHP <0.0001)31 H 3ttt F 4 ] wAlsta
7 a3 gg o] yehe @4 A Ao 2 Aoy
2k Ze A ZAA 0 AR EHA (psammoma body)dl| €] §F
Aoz &R glom,20) ol g gt o 52 Ly
T& Wi ol HojE FEHAME AF AT B
th(2]) Ito5(8) HlASHAl 4% el §9S 7H mlA
otoll A A3 371 glAY AR A 3] 3H(coarse calcifications) S
742 F kel vlE] FAA fol g AR G f A
EE&(P=0.0902)S HolH, folatA B2 45 x4 A
o7} YR THP=0.0494)1 B uslgt). 1Y PR 5% A %
w3 AAtl A B et FAAAILt Tl vAlEAl 7%
S el Fgdo] Bole Ave 79 Fx A dig Al
S #En gEo Boh &g dA, a8y FHHAA A
T/t astta stk 2y & AFelAe %%*73
Al wE ‘ﬂﬂl tA 3o fEJARES 17}

]
2 Q) W) mk »}(P ~0019) 3
Holo ME

of [\

¥ o ox
Jo
1o
rot
)
£
N
g2
2 32
_Q,

T4\ Al 3”5”‘—; EA40] thdate A
(latent carcinoma) . 2 o} = Ao AEE F
= Au 276l dAHC)E dodle F
Gehtoe Axe) Az 94 o7
b Qlth 2§54 oA A oa
b7} ks o] glo} Aol IR0l
AA S AP w A

24 9% % 5%

¢

o
2
o
o

>

N
[
0%

ol

¢
et

ol
o
(o]
N oo o AL e

b
£ 2 [o
e vg o
Oll
N

2 e
o>“
»
32 12

3

i T

iy o ”‘°
o rlo
A o

N

&

o,
e

of
28
o

il
(= m

on, 2 &g
o

o
o ¥
tilo
o i
o> o3
o

%
-
o
2
i
o lu % A
ol
=
Al
N
52
ke)
rr
oX _lg
rlo o
o

A
E
o
il
R e
£ 0
o
2o )
olN mu ox L
{0 |

Al

2o
d (o}
o
I
Mo

o & i
R
H
o
ox
rx
o =
2
i)
2
o> My
>
2
£
BN o

of

28

oft
Sl 1

5
Jo
-
o
=]

N
H_lﬁrlo
I-AQ_E
o 3L o
ok MZ pr
° o

—_

(=Y
o
)2
1>
o
o X

i
o
)
o o
- -
2
o
2
)
)

o
ne
Jo
-
o
o2
A
d
=
A
N
AR
N
s
2
i)
2
)
o

1o o El H
oo -
_0|L
rr
Y
o
jus)
=)
o
i
_0|L
ko

{-n:
ki
i
!
30

ity

1>

11]{e3
o
ol o

o R
= =
2 &

(<
_QUEm}l_,B
)

TN

mlo i)e
for 2
2 > &4
y 1 o
>

ru[n
SE
el
4t
i)
)
Py
o

I-Enﬁ—l>_t_EoLJEErEﬁu2rEI-Er4QLOHE_VEJHJP)
&'1-4
2 e
it
CR
T

ATh(s
2003511 g(z)g 162789 A9 K5 lAeAA 5
EokA a5 ol A AT A% 723%%E 23

I‘XL



AES 9 - U RE4 DIMUHAM 58S d8ot= U & ® 2209 284 75

Aleb Hlaste]l Wst7h QiAW @38le] 2717 2o, 1 A 259 HAAE O 240 wE GFF ot wre A
cm oGO R A7|7F FUHE 9= 11.1% (18/162)A 1L, 5 Fedgede =] Helg dEd
AN T E7F 22l Aot & AR A=
12% /162)°] E33sIActy Husti A, H9d 554 A =
DA A9E Z1HQ 5% Qo] 2 BRIE AT
Agel @ ol B Aok FHaA

WE 19924 Mayo clinic] HayS(16)2 454 olAot 2 AFM = AFAY {72 mlAIgel A AAAQL ¢
5350 thste] =4 A A 208 TF AUHEQ0 T A7 AEEY T AEL A 2AEAE &
years tumor recurrence rate)< 6% 0.1, YA Ho| A AR, AHAR ol Ff ARAAR g2, F54, 24
AASEP<0000)T A AA=S AW AP 29 A&, g2l do] 55 dAFste Ao e A
00001) A LEo] FoIBA EJrtn nusA fEan) DA Bk £ QAEH g ARG & A7
Algte] A9 27158 ¢ 2 A& (bilateral lobar resection) ANE Aek Al Aol whE oAFof HAdAE FAd 2
o A R =50k o7k QAAAITE, 4541 o] Fe] <l F9 &2 Aol Ble]

2006 ATA guideline BISHe G54 7Moo T3 & AuEo] RuFEE A 2 dAls oY &
220 MYS Grjabd 193 AAJES AEgo] gy = AFshs Aol viarAs gl Azen], ik 25t
A9a BASo| A= o] FAHTT B 1E(16,2324) oA FF Wl A 357 EEE e, B
of 2AT ] FEA RGO R AVH tRe) Age  AHI WART B, aEin Aol 44 gl e
N A ARAE 3o 2R AAse Agsgen, w = ATAE AU 7o Ay AAE 299 A
a5l oo 1A Aol FE Aol wa we 4 EAE T F U WL AAVE dad Jloleha Az,
gl Rusrg AAAE £ 2AMASS 2459 Ty ot AR = 7 PlAIS A AR e 25
04(6,25) 12} 2] 1 cm 1]gho 2 2y GEAR o] g Ao Mg Est o) gy W2l e A £ G
o A i Saslel Sl A delt g deg A RS 27T Hel A AP, FEU)
njA ko] SME AA-ASE AAE o = o W A, 281 x| AE FEE] aEfste &
HAsla Qo) 1 o]9)e] AA-A LSS AHE BE FA} =0 W5 AAstool & Aol FF A, 9434,
= 92 1A A A < (completion thyroidectomy)-g- A] 38 5} i A EA A F Al hI o B2 A7 3
ofof & #$3ol EFSHALLE) 7| FALTIE dasHT 47En

2006'd NCCN #aigtell A& g Ao 2 11 A4
£ F AT JYAAeA S48 BaE {54 vAske RERPRENCES
AglE st Fe 7 ol4el RAH ABAR} A
gy ddAA S0 283 awHo] E Ao}, 994 1) Hodinger C, Williamson ED, Sobin LH. Histologic typing of
Ae 2D FE AAEL AP oA AN How P thyroid tumours. WHO International Histologic Classification
A Ao)7} S AE = AL o] Wo] 9= Ao, b of Tumours. ?nd ed. “Beflin: Springer; 19&?8.. p- 9-11.
24 bz, AAA AW, 73 tall cell, columnar cell, 2) Ito Y, Takashi U, K.enchl I\.I, Y1.1uk1 T, Akl.hll‘o M, Kaoru I.(,

et al. An observation trail without surgical treatment in

insular, oxyphilic, 212 8kt 57 22 A4 WT TF 5 patients with papillary microcarcinoma of the thyroid. Thryoid
2 gaiM e &2 g dAES AT S ARt 2003;13:381-7.

ATH(7)

2YBR 4 52 79 AL AR #aA7In A
TEE VM7 Al 1R A%, A 9F 9
HAEo) gle B, 7HSE ol Sl B¢, 2l e ey
AP LA 24 2 FEA F 3 e, 79
3o 97 Aol S 7HA Aok #

HE g T AG Bapel iRl AN E R ¥R
Hu) o F7h oS FEFHGT RAHAY, o AHFGE

o 43 A3t Aol WAL Yol 49

3) Bramley MD, Harrison BJ. Papillary thyroid microcarcinoma
of the thyroid gland. Br. J Surg. 1996;83:1674-83.

4) Kim JH, Yang JH. Papillary microcarcinoma of thyroid. J
Korean Surg Soc 2001;61:485-90.

5) Shaha AR, Shar JP, Loree TR. Low-risk differentiated thyroid
cancer: the need for selective treatment. Ann Surg Oncol
1997;4:328-33.

6) The American Thyroid Association Guidelines Taskforce. Ma-
nagement guidelines for patients with thyroid nodules and dif-
ferentiated thyroid cancer. Thyroid 2006;16:1-33.

7) The National Comprehensive Cancer Network. Clinical prac-
tice guidelines in oncology-v.1.2006. http://www.nccn.org/pro-
fessionals/physician-gls/PDF/thyroid.pdf. p1-70.



76 wistiFuleotets Xl cH 6H K22 2006

8) Ito Y, Kobayashi K, Tomoda C, Uruno T, Takamura Y, Miya
A, et al. Ill-defined edge on ultrasonographic examination can
be a marker of aggressive characteristic of papillary microcar-
cinoma. World J Surg 2005;29:1007-12.

9) Ito Y, Tomoda C, Uruno T, Takamura Y, Miya A, Kobayashi
K, et al. Preoperative ultrasonographic examination for lymph
node metastasis: usefulness when designing lymph node dis-
section for papillary microcarcinoma of thyroid. World J Surg
2004;28:498-501.

10) Ito Y, Tomoda C, Uruno T, Takamura Y, Miya A, Kobayashi
K, et al. Papillary microcarcinoma of the thyroid: how should
it be treated? World J Surg 2004;28:1115-21.

11) Ito Y, Tomoda C, Uruno T, Takamura Y, Miya A, Kobayashi
K, et al. Clinical significance of metastasis to the central com-
partment from papillary microcarcinoma of the thyroid. World
J Surg 2006;30:91-9.

12) Kim EK, Park CS, Chung WY, Oh KK, Kim DI, Lee JT, et
al. New sonographic criteria for recommending fine-needle as-
piration biopsy of nonpalpable solid nodules of the thyroid.
Am J Roentgenol 2002;178:681-91.

13) Koike E, Noguchi S, Yamashita H, Murakami T, Ohshima A,
Kawamoto H, et al. Ultrasonographic characteristics of thyroid
nodules: prediction of malignancy. Arch Surg 2001;136:334-7.

14) Papini E, Guglielmi R, Bianchini A, Crescenzi A, Taccogna
S, Nardi F, et al. Risk of malignancy in nonpalpable thyroid
nodules: predictive value of ultrasound and color-doppler fea-
ture. J Clin Endocrinol Metab 2002;87:1941-6.

15) Lang W, Borrusch H, Bauer L. Occult carcinomas of the thy-
roid. Evaluation of 1020 sequential autopsies. Am J Clin
Pathol 1988;90:72-6.

16) Hay ID, Grant CS, van Heerden JA, Goellner JR, Ebersold

JR, Bergstralhet EJ. Papillary thyroid microcarcinoma: a study
of 535 cases observed in a 50-year period. Surgery 1992;112:
1139-47.

17) Kouvaraki MA, Shapiro SE, Fornage BD, Edeiken-Monro BS,

Sherman SI, Vassilopoulou-Sellin R, et al. Role of pre-opera-

tive ultrasonography in the surgical management of patients

with tyroid cancer. Surgery 2003;134:946-55.

Wada N, Duh QY, Sugino K, Iwasaki H, Kameyama K, Mi-

mura T, et al. Lymph node metastasisfrom 259 papillary thy-

roid microcarcinomas. Ann Surg 2003;237:399-407.

19) Chow SM, Law SC, Chan JK, Au SK, Yau S, Lau WH. Papil-
lary microcarcinoma of the thyroid-prognostic significance of
lymph node metastasis and multifocality. Cancer 2003;98:31-40.

20) Takashima S, Fukuda H, Nomura N, Kishimoto H, Kim T,
Kobayashi T. Thyroid nodules: re-evaluation with ultrasound.
J Clin Ultrasound 1995;23:179-84.

21) Ahuja AT, Chow L, Chick W, King W, Metreweli C. Metastatic

cervical nodes in papillary carcinoma of the thyroid: ultrasound

and histological correlation. Clin Radiol 1995;50:229-31.

Salvadori B, Del Bo R, Pilotti S, Grassi M, Cusumano F. “Oc-

cult” papillary carcinoma of the thyroid: a questionable entity.

Eur J Cancer 1993;29:1817-20.

23) Hay ID, Grant CS, Bergstralh EJ, Thompson GB, van Heerden
JA, Goellner JR. Unilateral total lobectomy: is it sufficient

18

=

22

~

surgical treatment for patients with AMES low-risk papillary
thyroid carcinoma? Surgery 1998;124:958-66.

24) Shaha AR. Implications of prognostic factors and risk groups
in the management of differentiated thyroid cancer. Laryn-
goscope 2004;114:393-402.

25) Dackiw AP, Zeiger M. Extent of surgery for differentiated thy-
roid cancer. Surg Clin North Am 2004;84:817-32.



