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Background and Objectives The aims of this study were to evaluate the rate and risk fac-
tors involved in bilateral central lymph node metastasis in patients with papillary thyroid can-
cer (PTC) found in the isthmus and compared them to tumors located in other thyroid regions,
using those findings to establish a surgical strategy for treating these tumors.

Subjects and Method We compared the clinical and pathological data of 48 patients with
isthmic PTC and 141 patients with PTC found in other thyroid regions, all of whom underwent
total thyroidectomy and bilateral central neck dissection.

Results The rates of bilateral central lymph node metastasis were higher in the isthmus group
than in the non-isthmus group (29.2% vs. 9.9%; p=0.001). On multivariate analysis, the isthmic
location of the tumor was an independent risk factor for bilateral central lymph node metasta-
sis (OR=3.458; p=0.005). But the positional relationship between the tracheal midline and the
nodule was not clear in lymph node metastasis in the isthmus group.

Conclusion Bilateral central neck dissection should be considered for isthmic PTC regard-
less of the relation between nodule and tracheal midline because of the high rate of bilateral
central lymph node metastasis. Korean J Otorhinolaryngol-Head Neck Surg 2017;60(3):125-34

Key Words Lymphatic metastasis - Neck dissection - Papillary thyroid carcinoma -
Thyroid gland.

o] ek A7) 3t

=9 7
T =
24 F4 5§24 AL (therapeutic

= A 37

A -5/ (papillary thyroid carcinoma)2 13 Al central—compartment neck dissection)®] 7HE- 2 =0
Z(follicular cel)o|A] 7)€l 7P oF2o] gL 2} glont? ofjuka] A AYX &3 3 A< (prophylactic cen-
Aol= 22 G307 YUt o Z o 57| ufjQ £ ¢Fo|x]  tral-compartment neck dissection)?] &S} 1 4=<H 9o
W% AT 10l Yol o] 444 ARE AY ek AL obs) vkl ot

st d Qo] Fzd Aol s HEs| of= Ao] Sast A T4 AT H2A Fas ARS ARk YelA
" %4 7% Y2 (central neck lymph node)- 7&”’“ WA fAeRe 2 Holof gl wom” g
FAQe] Hol7t 71 Sl Uofuh §iolm? o= S AT FEol A mlA] Holof A= S oAk

Copyright © 2017 Korean Society of Otorhinolaryngology-Head and Neck Surgery 125


http://crossmark.crossref.org/dialog/?doi=10.3342/kjorl-hns.2016.17335&domain=pdf&date_stamp=2017-03-25

Korean J Otorhinolaryngol-Head Neck Surg 1 2017;60(3):125-34

i
HU flio

=3 ﬂﬂ"‘];\’_‘ﬂr% Holeh Y gl 4] B
‘?l 3t 739-olli= ol 3
olxn] ¥ 7] AL Y & T b
2] & (radioactive iodine therapy)?] & o¥lof &
eliM = Fzd Aol gk ¥e] Hauxzt de
Stk oA oA 4 AE Hxd Jaso ool
ek ARt B4R Q]

=<I>‘=
2
>
ﬂﬂ>
nllo
x OE
g

O::
st m{m il

HIA
F'_

Ao
24

rul

A7|=] 2 o] of|HFA] 24] AR Fxy 3
el GHAR1 B 7155 At (hypoparathyroidism)
o ¥}5] 5= A1 (recurrent laryngeal nerve) £4H] 7154
& =90tk American Thyroid Association®] 2|41 7}o]
calolo] waEy ouid 24 AR Ynd Yaso Aol

(advanced primary tumon$! A--(T3/T4), Y& o2 o=
A Hol(lateral lymph node metastasis)?} A== 7
F(NI1b), F7F A& A flgh FR g50] H28] 499
A&YEE 4= glom] FFe] I7|7}F 2L AL(T1/T2), H&o

-

Y AYHOE YA Hlo] Aol Gt B N0l
YA FAH AR Y BaaS AW g S e
o] SJol= A, vhol § A A% A=A ool Bato] 9)
chin el S1HeIAE 71 BolME oS4 A
YLy ot g Tefsfor Feh”

(isthmus)®]l H
Sroll YAIskaL glom, s (strap muscle), Ltk (fascia) X
r’4-:—(sl<1n)9} 017‘4’5J— ol A FRolA AR {74
oFo] A oh2 FojEct 4 W (local invasion)2] 7154
o] o &2 Ao A o et A i Tor—Er
"FOPOHH-OJ F4 A5 1=z d Holo] P2 oA F

3 A7 o] Foj K] oo+ Walet A= 7P°I‘:‘1P°]

AR A ekorrh™ Song S92 7HAMA P WS &

O

o rﬁé

flo |& do Mo 4

A A<= (bilateral central-compartment neck dissection)
U= (unilateral)ol] BIs & & IS5 WY EC] LRk

2 olxit) waba] 7HARAl 6‘-‘,;.—‘% %%%‘”94 z=ef QL
]

O

F% W UZ FA AR YIA Pase AT 5 Uk 2
AE S QR 53] B oA 91xIo] whE Aol gt
Aol chat =17} B s

w2 = BoA A Eil AR el
A F4 745 Aole] vlmek ot s ko] sl
A3 5T obed T4 AR YEA Padel AU Us)
of thah aobs 314} shgick

A %(total thyr01dectomy) LR R

& A A el IRIgE 2ol 253 f=st Al
:lgo *ﬂ:‘tﬁ*}(ultrasonography—guided fine needle aspira-
tion cytology) & A|¥5}o] Bethesda system” class V 22
class VI®] A7} U2 24} 5 g & We| 22 ARl A
thido 2 fi 9 4o o s Xekd 9= 4
TolA HiAlsEAT. e 2013L4 2%2151 20159 12€
7IA] FE Qo] Y|eE A4

L R ECE PN

% o e éxéoﬂﬁ TEAEe

H ]

= *Fﬁﬂ 51, ﬂé AR HzAE Has |
shaich 45 2 B]E R (non-isthmus) T FFAY 145
of| A 2} A (sex), Urol(age), S¥=7](tumor size), 17341
2] g-(extrathyroidal extension), TNM ®7](TNM stage),
AAIAZEA] 4> (body mass index) S Y] w3F3Act =), ThHEF

B M (univariate analysis)¥} TP E-4(multivariate analysis)

2 B3 F BR AAES TYSte] FA AR YT Holo}
A A PERS B s
HE Wl - 4 AT o BN ER Yoome

puted tomography), %
sklon, f=d X*OI s B7kekinh E
A Z2- 9 Hol7t oiE= uiM’ﬂ EHOM —%%er st
AIRERJAAZHAE Al385HA
AAARON 3 O%‘AMW ok Sl RS
S wjgk At Aoz o)

iy o
101'

4 rlo o

=
o

~
>
=2
>

oo P

o,
o
I
oX
2
o
)
12
uﬁ
it}
_>i
52
mlo
o,
-{o
é
rlr
é
T
x
fo
Ay

oo
i
Mot o
[

i)

X —EL 2 l‘N
ne
Jo
ottt
filo
)
B
X
)
N
ik
ro,
oM.
o
o
)
oM.

g
=

olN ]
o>
o Tlo

—>;'
N
b

o

2
é
o 1
9|L
4z 32

o}

N
s
-

i)



Thyroid Neoplasm, Papillary Thyroid Carcinoma, Thyroid Isthmus, Lymph Node Dissection, Lymphatic Metastasis 1 Yi K, et al.
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Fig. 1. Ultrasonographic axial view showing the location of the thyroid nodule. The margin of the nodule and the tracheal midline is
marked with an asterisk and broken line, respectively. Median isthmic tumor. The nodule is beyond the tracheal midline (A). Non-medi-
an isthmic tumor. The nodule is located in thyroid isthmus but is not beyond the tracheal midline (B). The double arrow indicates the
distance between the center of the nodule (full line) and the tracheal midline (criteria 1) (C and D). The double arrow indicates the dis-
tance to the nearest margin of the nodule (full line) on tracheal midline (criteria 2) (E and D). It has a negative value (E) and positive val-
ue (F) on the basis of the tracheal midline.
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Table 1. Study patients’ baseline characteristics in isthmus and non-isthmus papillary thyroid carcinoma

Tumor location

Variable = = : p value
Isthmus (n=48) no. of patients (%) Non-isthmus (n=141) no. of patients (%)

Sex
Male 7 (14.6) 21 (14.9) 0.958
Female 41 (85.4) 120 (85.1)

Age (yrs) 45.40+11.14 47.82+13.72 0.224
<45 24 (50.0) 76 (39.7) 0.213
>45 24 (50.0) 85 (60.3)

Tumor size (cm) 0.89+0.47 0.97+0.62 0.383
<1 33(68.7) 89 (63.1) 0.481
>1 15(31.3) 52(36.9)

Extrathyroidal extension
Yes 29 (60.4) 64 (45.4) 0.072
No 19 (39.6) 77 (54.6)

T classification
Tla 15(31.3) 64 (45.4) 0.201
Tib 3(6.3) 10 (7.1)

T2 0 4(2.8)
3 30 (62.5) 62 (44.0)
T4a 0 1(0.7)

N classificaion
NO 13 (27.1) 23 (16.3) 0.251
Nla 32 (66.7) 106 (75.2)

N1b 3(6.3) 12 (8.5)

TNM stage, AJCC
| 28 (58.3) 68 (48.2) 0.431
Il 0 0
Il 17 (35.4) 65 (46.1)

IVa 3(6.3) 8(5.7)

BMI 23.37+3.68 23.88+3.82 0.426
<25 34(70.8) 94 (66.7) 0.594
>25 14 (29.2) 47 (33.3)

Total harvest centfral LN 10.44+4.82 11.23+6.51 0.438

No. of central LN metastasis 2.94+2.48 2.75+1.95 0.596

LN: lymph node, BMI: body mass index
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Table 2. Subsites of lymph node metastasis in isthmic and non-isthmic papillary thyroid carcinoma

Subgroup of lymph nodes Isthmus cancer (n=48) Non-isthmus cancer (n=141) p value
Ipsilateral paratracheal lymph node 32 (66.7) 113 (80.1) 0.056
Bilateral paratracheal lymph node 14(29.2) 14(9.9) 0.001*
Conftralateral paratracheal lymph node 17 (35.4) 18 (12.8) 0.000*
Unilateral paratracheal lymph node 21 (43.8) 103 (73.0) 0.000*
Only contralateral paratracheal lymph node 3(6.3) 4(2.8) 0.373
Only ipsilateral paratracheal lymph node 18 (37.5) 9 (70.2) 0.000*
Unilateral lateral lymph node 1(2.1) 2 (8.5) 0.190
Bilateral lateral lymph node 2(4.2) 0 0.063

«indicates statistical significance (p<0.05)

Table 3. Univariate analysis of clinicopathological factors associ-
ated with bilateral central lymph node metastasis

Bilateral central lymph
node metastasis

Variable p value
Absent Present
(n=161) (n=28)
Tumor location
Isthmus 34(21.1) 14 (50.0) 0.001*
Non-isthmus 127 (78.9) 14 (50.0)
Sex
Male 22 (13.7) 6(21.4) 0.385
Female 139 (86.3) 22 (78.6)
Age (years)
<45 63(39.1)  17(60.7) 0.033*
>45 98 (60.9) 11 (39.3)
Tumor size (cm)
<1 106 (65.8) 16 (57.1) 0.375
>1 55(34.2) 12 (42.9)
Extrathyroidal extension
Yes 76 (47.2) 17 (60.7) 0.187
No 85(52.8)  11(39.3)
BMI
<25 111 (68.9) 17 (60.7) 0.390
>25 50 (31.1) 11 (39.3)

xindicates statistical significance (p <0.05). BMI: body mass index
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Table 4. Multivariate logistic regression for bilateral central lymph node metastasis

Variable B SE p value Exp (B) 75%Cl

Lower Upper
Tumor location (isthmus) 1.241 0.445 0.005 3.458* 1.445 8.275
Sex (male) 0.472 0.554 0.394 1.603 0.542 4.744
Age (=45 yrs) -0.876 0.447 0.050 0.417 0.173 1.001
Tumor size (>1 cm) 0.123 0.478 0.797 1.131 0.443 2.888
Extrathyroidal extension (yes) 0.457 0.477 0.339 1.579 0.619 4.025
BMI (>25) 0.364 0.457 0.426 1.439 0.587 3.527

xindicates statistical significance (p<0.05). Exp (B): odds ratio. Cl: confidence interval, BMI: body mass index

Sample size 43 100 |-
Positive group® 11 (25.58%)
Negative group® 32 (74.42%) 80 -
“Bilateral_paratracheal=1 SenSIT'VIty' ,8] <
oo B Specificity: 62.5
Bilateral_paratracheal=0 Criterion: >0.44
> 60 -
Disease prevalence (%) Unknown é
C
(0]
Area under the ROC curve (AUC) 40 |
Area under the ROC curve (AUC) 0.707
Standard error® 0.0948 20 L
95% confidence interval® 0.549 to0 0.836
z statistic 2.186
Significance level p (area=0.5) 0.0288 0 L L L L L L
“Delong, et al.® 0 20 40 60 80 100
Binomial exact
100-specificity
A
Sample size 43 100 -
Positive group® 11 (25.58%)

- - Sensitivity: 90.9
Negative group 32 (74.42%) 80 - Specificity: 53.1
“Bilateral_paratracheal=1 Criterion: <-0.01
“Bilateral_paratracheal=0

> 60
Disease prevalence (%) Unknown é

C

9]
Area under the ROC curve (AUC) 40 |
Area under the ROC curve (AUC) 0.693
Standard error® 0.0886 20 L
95% confidence interval® 0.534 to0 0.825
z statistic 2.180
Significance level p (area=0.5) 0.0292 0 L L L L L
“Delong, et al.*¥ 0 20 40 60 80 100
“Binomial exact

100-specificity
B

Fig. 2. ROC curve analysis to derive the cut-off value related to the bilateral central lymph node metastasis using criteria 1 (A) and cri-
teria 2 (B). ROC: receiver operating characteristic.
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Table 5. Univariate analysis of factors related in length associated with bilateral central lymph node metastasis in isthmic tumor

Bilateral central lymph node metastasis

Variable p value
Absent Present
Distance from midline of trachea to center 0.40+0.27 0.55+0.23 0.095, t-test
of nodule (criteria 1, n=43)
>0.44 12 (37.5%) 9 (81.8%) 0.011%, chi-square test
<0.44 20 (62.5%) 2 (18.2%)
Distance from midline of tfrachea to closest margin 0.02+0.35 -0.21x£0.27 0.053, t-test
of nodule (criteria 2, n=43)
<-0.01 5 (46.9%) 10 (90.9%) 0.014*, chi-square test
>-0.01 7 (53.1%) 1(9.1%)
Excess of fracheal midline (n=48)
Yes (median) 9 (55.9%) 2 (14.3%) 0.008*, chi-square test
No (hon-median) 5 (44.1%) 12 (85.7%)

xindicates statistical significance (p <0.05)
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Thyroid Neoplasm, Papillary Thyroid Carcinoma, Thyroid Isthmus, Lymph Node Dissection, Lymphatic Metastasis 1 Yi K, et al.
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