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[ Abstract ] Background and purpose: For treatment of papillary thyroid carcinoma (PTC), there is substantial
divergence of opinion in neck dissection currently. In this study, we aimed to provide theoretical basis for selective
neck dissection through summarizing the characteristics of cervical lymph node metastasis (LNM) in PTC. Methods:
From Jul. 2006 to Aug. 2014, 462 patients with PTC at our hospital were retrospectively analyzed. We analyzed the
characteristics and predictive factors of cervical LNM and evaluated the accuracy of cN, standard. Results: All patients
received ipsilateral central cervical lymph node dissection (Level VI). 320 patients underwent lateral cervical lymph
node dissection (Level I[-V) or elective lymph node dissection (some or all of Level II-1V). 90 patients received
contralateral central cervical lymph node biopsy. 73.2% (338/462) were cN, patients, but among those 184 patients were

pathologically confirmed with LNM. The misdiagnosis rate of cN, standards was 60.9%. The cervical LNM rate was
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65.4% (302/462) in total. The lateral compartment LNM rate was 42.6% (197/462). 13.1% (42/320) patients had skip
lateral cervical LNM leaping central compartment, whereas 50% (45/90) with contralateral level VI metastasis. Male,
tumor involving upper 1/3 gland, tumors T; or T,, and multicentricity were all predictive factors of LNM. Patients with
tumor involving upper 1/3 gland prone to prelaryngeal lymph node (PLN) metastasis and “skip metastasis”. Lateral
compartment LNM increased significantly when PLN(+) and =2 central lymph nodes metastasis (85.7% and 83.3%,
respectively, P<0.05). Conclusion: Existing cN, standard is not a suitable criteria for determining the margin of lymph
node dissection. PTC is prone to lymph node metastasis, and level VI is most likely to be involved, then IlI, 1T, IV,
V. Ipsilateral central lymph nodes should be routinely dissected and intraoperative frozen examination is suggested
in initial surgery. If patients had PLN metastasis, or =2 central lymph nodes metastasis, or tumor involving upper 1/3
gland, lateral cervical lymph node dissection (or elective lymph node dissection) is necessary. Attention should be paid
to contralateral level VI for it has high metastasis rate. Subdivision of central compartment is of great significance and
needs thorough research.
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Tab.1 Univariate analysis of factors affecting LNM in 462 PTC patients

Characteristics n LNM (ratio) Ve P value Lateral LNM(ratio) x P value
Gender 3.77 0.052 5.92 0.015
Male 108 79(73.1%) 57(52.8%)
Female 354 223(63.0%) 140(39.5%)
Age/year 0.42 0.519 0.02 0.888
<45 275 183(66.5%) 118(42.9%)
=45 187 119(63.6%) 79(42.2%)
Upper 1/3 lobe involved 14.35 0.001 33.63 0.000

Yes 140 108(77.1%)
No 302 179(59.3%)
Unknown 20 15(75.0%)
TNM stage
T 111 53(47.7%)
Ty 155 97(62.6%)
T, 98 67(68.4%)
T, 34 30(88.2%)
T, 44 41(93.2%)
Unknown 20 14(70.0%)

Multi-centricity
Yes 65
No 397

51(78.5%)
251(63.2%)
Re-operation

Yes 71
No 391

54(76.1%)
248(63.4%)

87(62.1%)
102(33.8%)
12(60.0%)

39.22 0.000 75.67 0.000
20(18.0%)
61(39.4%)
47(48.0%)
27(79.4%)
36(81.8%)
10(50.0%)

5.73 0.017 2.04 0.153
33(50.8%)
164(41.3%)

423 0.040 3.07 0.079
37(52.1%)
160(40.9%)
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Tab.2 Comparison of the results between cN, standard and

pathological diagnosis

Clinical diagnosis

Pathological diagnosis Total
cN, cN,

PN, 154 6 160

pN, 184 118 302

Total 338 124 462
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Tab.3 Relationship between central LNM and lateral LNM

Level VI Lateral LNM Level I Level III Level IV Level V
n=0 42/109(38.5%) 11/73(15.1%) 15/73(20.5%) 5/73(6.8%) 6/109(5.5%)
n=1 42/70(60%) 23/61(37.7%) 32/61(52.5%) 14/61(23%) 6/70(8.6%)
n=2 26/37(70.1%) 8/31(25.8%) 16/31(51.6%) 14/31(45.2%) 2/37(5.4%)
n=3 107/124(86.3%) 64/100(64%) 72/100(72%) 56/100(56%) 7/124(5.6%)
Total 227/340(66.8%) 106/264(41.2%) 135/264(51.1%) 89/264(33.7%) 21/340(6.2%)
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Tab. 4 Relationship between the number of positive central cervical nodes through intraoperative frozen examination and lateral LNM

Positive nodes n Lateral CND Lateral LNM b P value
n=0 43 24 2(8.3%) 4345 0.000
n=1 20 16 9 (45.0%)
n=2 12 10 10(83.3%)
n=3 23 21 20(87.0%)
Total 98 71 41(57.7%)
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Tab.5 PLN status of 63 PTC patients

Characteristics PLN(+) PLN(-) x P value
Upper 1/3 lobe involved 7.57 0.006
Yes 13 11
No 8 31
Tumor size d/cm 14.65 0.000
<1 0 20
>1 21 22
Central LNM except PLN 85.7%(18/21) 47.6%(20/42) 8.48 0.004
Lateral LNM ratio 85.7%(18/21); level Il 57.1%(12/21) 26.7%(8/30) 17.23 0.000
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Tab. 6 Contralateral central nodes status of 90 patients with

unilateral tumor

2

Item Nodes(+) Nodes(-) P value
Gender(male/female) 11/34 7/38  1.1111  0.293
Age/year 47269  0.030

<45 33 23
=45 12 22
Upper 1/3 lobe involved 0.2000 0.655
Yes 14 16
No 31 29
TNM stage 1.5311 0910
T 4 5
Ty 3 3
T, 1 1
T, 23 27
T, 9 6
Unknown 5 3
Multi-centricity 6.9444  0.008
Yes 14 4
No 31 41
Ipsilateral VI positive nodes 29.4103 0.000
0 0 21
1-2 16 13
=3 29 11
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Tab.7 Characteristics of patients with “skip metastasis”
Item A B ba P value
Gender(male/female) 70/278 8/42 0.7443  0.388
Agel/year 2.0144 0.156

<45 171 21

=45 107 21
Upper 1/3 lobe involved 19.8451 0.000

Yes 77 20

No 185 14

Unknown 16 8
TNM stage 44908 0.481

T, 29 6

T, 98 9

T, 66 9

T, 18 4

T, 48 7

Unknown 19 5
Nodes of level VI 6.49+3.12 3.83+2.46 52803 0.000
Multi-centricity 54 2 54334 0.020
Re-operation 34 10 41252  0.042

A: Patients without
metastasis”

“skip metastasis”; B: Patients with “skip
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