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Background and Objectives Papillary thyroid carcinoma (PTC) with lateral neck lymph
node metastasis is known as a major risk factor for tumor recurrence after surgical treatment.
The aim of this study is to identify risk factors for loco-regional recurrence in patients with
PTC with lateral neck lymph node metastasis, which has a high risk of recurrence.

Subjects and Method This study involved 319 patients who underwent total thyroidectomy,
central lymph node (LN) and lateral LN dissection due to PTC. The patients’ demographics
and pathological factors, including lymph node metastasis were retrospectively reviewed.
Univariate, multivariate and C-index with variable selection analyses were performed to iden-
tify factors associated with recurrence-free survival (RES).

Results A mean follow-up of 101 months, 35 (10.9%) patients had a loco-regional recurrence.
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Risk Factors for Local Recurrence in PTC I Lee JW, et al.

view Board, IRB)2] 4212 ®3+TH2101-008-099).

A2 R A

HE S 44 A 233 QA AREHERG A
(CT scan), AFHBAAAE Ea Helate] nreh Ak
A% W FAAR S4% YrAdEe BE L R0
2 Atk FA7 dmadee) A9 FAAY YL
of Ho| 27do] glElehe oA o UAlslea, Z740)
79 o] o] Bl ool A2t 3, 47 M2
274 AASS ARSI BE B 44 T SAk}
WY At} AR F YA R 9E RS APk

s Aol oigk ATk B Rulztols] Holzab
(FHPPNBEEAL 45 SO Aaelsal Pl A
270 7MY, 2SI, AFETE RS AAHCT scan), F4
AFE LS HAPET-CT) 50| A4elstd A48 So}
of BrhEIc
4 5

kel AE]= QAR = Urol(age), A (sex), AETA]
Z>(body mass index, World Health Organization classifi-
cation), &% Z7](tumor size), £%2] AA A (pathologic
margin), 9 thd(multifocality), %] ¥4 (tumor
bilaterality), microscopic¥} gross& H5F E3HSF £ 7t
AP Q) AW AZ(extrathyroidal extension, ETE), £9%F2]
Pz 2AH(lymphatic invasion), £%2] &3 WH(vascular
invasion), &4 Zo] 7|4>(number of lymph node)®ll th3l
HASHITE F 2719] 49 1 em ©l8), 1 em 23 % 2 cm
o5}, 2 cm 23 2 4 cm ©]3k, 4 cm 22 4714 1F0 2

FATk T T A 170, 270, 370 oo & A
o] Arof whe} FESHTE HxE ol e FAEE,
S7FollA 27 AATE f2d 40} Hold H=d = A

2ok, Table 13+ o] 2 o] §ix|of| upe} Lo
A8k
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Table 1. Clinical data of patients included in this study (n=319)

Variables Value

Age (years) 48+14.4
Male/female 76 (23.8)/243 (76.2)
Body mass index (kg/m?) 23.5+3.5
Tumor size (cm)

<1 101 (31.7)

>1, <2 128 (40.1)

>2, <4 79 (24.8)

>4 11 (3.4)
Pathologic margin

Not involved 274 (85.8)

Involved 45 (14.1)
Multifocality

1 169 (52.9)

2 85(26.6)

>3 65 (20.4)
Tumor bilaterality 132 (41.3)
Extrathyroidal extension

Negative 68 (21.3)

Positive 251 (78.6)
Lymphatic invasion 53 (16.6)
Vascular invasion 40 (12.5)
Neck dissection type

Ipsilateral 281 (88.0)

Bilateral 38(11.9)
Central LN

Harvested 11.2+6.5

Metastatic 5.1£43

Ratio 0.5+0.3
Lateral LN

Harvested 32+16.6

Metastatic 5.6+4.7

Ratio 0.2+0.1
Total metastatic LN

<5 78 (24.4)

6—10 100 (31.3)

>11 141 (44.2)
Central metastatic LN

0 39 (12.2)

1-3 91 (28.5)

4-6 97 (30.4)

>7 92 (28.8)
Lateral metastatic LN

<5 198 (62.0)

6—10 87 (27.3)

>11 34(10.7)
Skip metastasis 39 (12.2)
Recurrence 35(10.9)

Total radioactive iodine therapy 158.6+74.9 (30—800)*
dose (MCi)

Data are presented as mean+SD or n (%). *range. LN, lymph
node
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At A A-EA
% 31979 A+ AL 5 HAE 76'8(23.8%), Bt Lol
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, DAERL 797t 739, BRI T AEAR] 2
2 U2 eUahE 2 2E AR 7397t 1091 Ak (Table 3).

S AP P ARl T3 ThASEA © ThEA
CHARFR Aol S A l
4
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Ay
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=
 Z7% 92 Ho] A4 1170 o4,
HAA R e =X 7 A RS EEU(thyroiglobulin,
Te), HAMIR e EA 7 A P MAI 2SI A (anti-
thyroglobulin antibody, anti-Tg Ab HHeeExg &
Tg, AL L EAF F anti-Tg Ab, & AR =27
&0l AASItH(Table 4).

AR oAM= FF 27171 4 em 23] H-(hazard
ratio [HR], 12.86; 95% confidence interval [CI], 1.594-
103.777; p=0.017), & thdAd 27091 Z-%-(HR, 8.099; CI,
1.605-40.855; p=0.011), & thd 371 o2l Z$-(HR,
17.919; CI, 3.427-93.703; p<0.001), E¥2] FIZH(HR,

d Aol wlg,
7 Hzd o) v,

v
3
S

Table 2. Distribution of recurrence sites (n=35)

Variables
Only central LN or Op bed 18
Include lateral LN (n=3)

Ipsilateral
Level IV, V 1
Levelll, Il 1
Contralateral
Rt. level I, Il, IV 1
Only lateral LN (n=14)
Ipsilateral
Level ll
Level lll
Level IV
Level I, Il
Levellll, IV
Level I, II, IV
Rt. level ll / Lt. level IV
Contralateral
Rt. level lll, IV / Lt. level IV 1
Rt. level I, 1Il, V / L. level |, IV, V 1
LN, lymph node; Op, operation
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0.02: CI, 0.001-0.303; p=0.005), %= 7+ Ho|(HR, 3797;
CL 1-14414; p=005), & WAA L S E X5 82H(p=0016)
5ol =4 A Avko] AUTHTable 4).

Kaplan-Meier curveolA] FRHAYE7|ZHRES) O] I3

O
QUARL 2R Aolsh 7R Holo] H]3) wh-

T i o0

e PHRET|E BlcFig. 1), $%9] AR 3
Q1 9 24l B%o] ulsh L o] 55 HYTHFig. 1B). §
3] 9] 2710l uhE EROIA 4 cm Zke] B o) 1
° BRI Bglont X IgeAL 2 Folrt
e Fig. 10). Thiby TAPAISTOIA] 3 o4l - (Fig.
D), 7% 922 Ho] 47k 1174 o4kl o] L o

Hp A B Ao = % 27171 4 em 23491 4 9-(HR,
15.662; CI, 3.44-71.314; p<0.001), 5 thiAd 27091 ¢
(HR, 7.743; CI, 1.866-32.132; p=0.005), ZF t}dtA] 37)jo]
Aol 749-(HR, 18.886; CI, 4.159-85.75; p<0.001), F%42
3 AH(HR, 0.015: CI, 0.001-0.188; p=0.001), ¥=7
Zo](HR, 4.08; CI, 1.476-11.28; p=0.007), &7+ Y=4
o] &(p=0.013), T WAHIR QL EXRE 85 (p<0.001)°]
olujgt A3HE HHTHTable 5). Z3He =o] Ao ot
ASHEE wotstr] el 27379 A5 A= (2007)
o ARAR(TIYE Uhie & THARE o|§oto] =g &
AR F HPARR 483 A} c-indext= 0.874% -
T2 oS UEido] A3k mygo] djEEo] ulfe- Hold-Z

% 919l

=

e M

Table 3. Postoperative complications

Variables n (%)
Recurrent laryngeal nerve injury 6(1.8)
Temporary vocal cord palsy 1
Permanent vocal cord palsy 5
Postoperative bleeding 2 (0.6)
Chyle leakage 14 (4.3)
Marginal facial palsy 1(0.3)
Temporary hypocalcemia 73 (22.8)
Permanent hypocalcemia 10 (3.1)
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Table 4. Risk factors for recurrence

Univariate analysis

Multivariate analysis

Variables
Exp (B) 95% Cl for Exp (B) p-value Exp (B) 95% Cl for Exp (B) p-value

Age (years) 1.025 1-1.049 0.047 1.032 0.995-1.071 0.087
Sex

Male 1 1

Female 0.608 0.296—1.247 0.174 0.595 0.207-1.710 0.335
Body mass index 1.052 0.962-1.150 0.267 0.963 0.838-1.107 0.593
Tumor size

<1 1 1

>1,<2 1.633 0.613—-4.351 0.327 0.547 0.151-1.983 0.358

>2, <4 2.409 0.891-6.514 0.083 0.873 0.240-3.173 0.837

>4 9.818 2.755-34.986 <0.001 12.860 1.594-103.777 0.017
Pathologic margin

Not involved 1 1

Involved 2.554 1.221-5.341 0.013 2.921 0.799-10.688 0.105
Multifocality

1 1 1

2 1.011 0.408-2.507 0.980 8.099 1.605—40.855 0.011

>3 2.514 1.165-5.275 0.018 17.919 3.427-93.703 <0.001
Tumor bilaterality

No 1 1

Yes 1.402 0.716—2.747 0.324 0.345 0.097-1.229 0.101
Extrathyroidal extension

Negative 1 1

Positive 2.843 0.869-9.301 0.084 1.647 0.383-7.072 0.503
Lymphatic invasion

Not involved 1 1

Involved 1.376 0.599-3.161 0.452 2416 0.529-11.038 0.255
Vascular invasion

Not involved 1 1

Involved 0.667 0.204-2.181 0.502 0.020 0.001-0.303 0.005
LN neck meta

Ipsilateral 1 1

Bilateral 3.636 1.738-7.608 0.001 3.797 1-14.414 0.050
Total LN

Harvested 1.003 0.985-1.021 0.764

Metastatic 1.054 1.016—1.093 0.005

Ratio 22.395 2.866—174.993 0.003 46.558 0—-95699356.920 0.605
Central LN

Harvested 0.898 0.836—0.965 0.003

Metastatic 1.009 0.934-1.090 0.814

Ratio 8.503 2.398-30.158 <0.001 0.775 0.009-64.930 0.910
Lateral LN

Harvested 1.013 0.995-1.031 0.155

Metastatic 1.104 1.054-1.157 <0.001

Ratio 33.143 4.975-220.794 <0.001 1.810 0—-1410545.664 0.932
Total metastatic LN

<5 1 1

6—10 0.917 0.308-2.729 0.876 0.362 0.038-3.453 0.377

>11 2.050 0.828-5.080 0.121 0.897 0.049-16.284 0.942
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Table 4. Risk factors for recurrence (continued)

Risk Factors for Local Recurrence in PTC I Lee JW, et al.

Variables Univariate analysis Multivariate analysis
Exp (B) 95% Cl for Exp (B) p-value Exp (B) 95% Cl for Exp (B) p-value

Central metastatic LN

0 1 1

1-3 0.693 0.232-2.068 0.511 0.665 0.067-6.577 0.727

4-6 0.691 0.232-2.063 0.508 0.877 0.041-18.694 0.933

>7 0.881 0.306—2.537 0.815 0.324 0.011-9.561 0.514
Lateral metastatic LN

<5 1 1

6—10 1.577 0.708-3.509 0.265 0.766 0.149-3.952 0.751

>11 4.106 1.797-9.384 <0.001 2.052 0.201-20.942 0.544
Tg before first RAI 1.007 1.002—1.012 0.007 0.997 0.977-1.017 0.756
Anti-Tg Ab before first RAI 1.001 1-1.002 0.023 0.992 0.976—1.009 0.363
Tg after first RAI 1.005 1-1.010 0.037 1.007 0.995-1.019 0.276
Anti-Tg Ab after first RAI 1.001 1-1.002 0.003 1.010 0.993-1.027 0.266
Total RAI dose 1.005 1.002—1.007 <0.001 1.007 1.001-1.012 0.016

Cl, confidence interval; Exp (B), exponential (beta); LN, lymph node; Tg, thyroiglobulin; RAI, radioactive iodine therapy; Anti-Tg

Ab, anti-thyroglobulin antibody
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Fig. 1. Kaplan-Meier analyses of recurrence-free survival. A: Neck dissection type. B: Pathologic margin. C: Tumor size. D: Multifocality.
E: Number of lateral neck lymph node metastasis. Bilateral neck dissection, positive margin, tumor size (>4 cm), Multifocality (=3), and
the number of lymph node (=11) are factors associated with loco-regional recurrence.
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Table 5. Variable selection analysis of risk factors for recurrence

Variables Exp (B) 95% Cl for Exp (B) p-value

Age (years) 1.03 0.996—1.064 0.082
Tumor size

<1 1

>1, <2 0.730 0.234-2.279 0.588

>2, <4 1.125 0.337-3.761 0.848

>4 15.662 3.440-71.314  <0.001
Pathologic margin

Not involved 1

Involved 2.697 0.849-8.569 0.093
Multifocality

1 1

2 7.743 1.866—32.132 0.005

>3 18.886 4.159-85.75 <0.001
Tumor bilaterality

No 1

Yes 0.337 0.111-1.024 0.055
Lymphatic invasion

Not involved 1

Involved 3.127 0.790—12.382 0.104
Vascular invasion

Not involved 1

Involved 0.015 0.001-0.188 0.001
LN neck meta

Ipsilateral 1

Bilateral 4.080 1.476—11.280 0.007
LN ratio (Lateral) 68.125 2.426—1912.792 0.013
Anti-Tg Ab before first 0.993 0.982—1.004 0.236

RAI

Tg after first RAI 1.005 0.999-1.011 0.077
Anti-Tg Ab after first RAI  1.009 0.997-1.020 0.144
Total RAI dose 1.008 1.003-1.012 <0.001

Cl, confidence interval; Exp (B), exponential (beta); LN, lymph
node; Anti-Tg Ab, anti-thyroglobulin antibody; RAI, radioactive
iodine therapy
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