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Extent of central lymph node dissection for papillary 
thyroid carcinoma in the isthmus
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INTRODUCTION
The thyroid isthmus is a small tissue segment that connects 

both thyroid lobes and is adjacent to the trachea anteriorly and 
strap muscles dorsally. Papillary thyroid carcinomas (PTCs) 
rarely arise from the isthmus; however, these tumors exhibit 
relatively more aggressive features, such as multifocality, extra
thyroidal extension, and lymphovascular invasion, compared to 
those arising from the thyroid lobes [1-3].

Central lymph node metastasis is frequently observed in 
patients with PTC, with reported incidences ranging from 
approximately 20% to 39% [4-8]. Furthermore, PTC in the isth
mus, or isthmic PTC, tends to more strongly associate with 

central lymph node metastasis, compared to lobar tumors [9]. 
However, the 2015 American Thyroid Association guidelines 
and 2017 National Comprehensive Cancer Network guidelines 
lack recommendations regarding central lymph node dissection 
for patients with isthmic PTC [10,11].

To our best knowledge, although some studies have ad
dressed the extent of thyroidectomy for patients with PTC 
arising in the isthmus, few have discussed the extent of central 
lymph node dissection. Therefore, in this study we compared 
clinicopathological findings by PTC location and investigated 
the risk factors for contralateral node metastasis in patients 
with isthmic PTC.
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Purpose: The incidence of papillary thyroid carcinoma (PTC) arising from the isthmus is low; however, these tumors have 
aggressive clinical and pathological features. Moreover, the existing guidelines regarding the extent of surgery for this type 
of tumor are unclear.
Methods: This study enrolled 282 patients who underwent total thyroidectomy with bilateral central lymph node dissection. 
The patients were divided into 2 groups based on the location of the median line of the PTC. Group I included patients in 
whom the median line was located between the lateral margins of the trachea; group II included all others. We compared 
the 2 groups and conducted a multivariate analysis to assess risk factors for contralateral node metastasis from a PTC 
arising from the isthmus.
Results: Patients in group I had significantly higher frequencies of extrathyroidal extension and central lymph node 
metastasis. Group I also had a higher frequency of contralateral node metastasis, and a tumor size >1.0 cm was identified 
as an independent risk factor for contralateral node metastasis among patients in this group.
Conclusion: Bilateral central lymph node dissection could be considered for patients with isthmic PTCs >1.0 cm in size 
who have clinically suspicious node metastasis.
[Ann Surg Treat Res 2018;94(5):229-234]
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METHODS

Study population
Between January 2008 and December 2016, we retrieved 

the records of 1,421 patients with PTC who underwent 
thyroidectomy with central neck lymph node. Among these, 575 
patients who underwent hemi-thyroidectomy and 62 patients 
who underwent lateral neck lymph node dissection were 
excluded. To avoid the influence of lymph node metastases 
from multifocal thyroid tumors and focus the analysis only on 
contralateral lymph node metastasis, 347 patients with multiple 
tumors and 155 patients who underwent only ipsilateral central 
lymph node dissection were also excluded. Finally, 282 patients 
who underwent total thyroidectomy with bilateral central 
lymph node dissection remained eligible and were divided into 
2 groups as described below (Fig. 1). At out institute, bilateral 
central lymph node dissection was performed in patients with 
clinically suspicious node metastasis in preoperative radiologic 
findings or intraoperative suspicious node metastasis. This 
retrospective study was approved by the Institutional Review 
Board of Korea University Medical Center, Ansan (approval 

number: AS17032). A waiver of informed consent was requested, 
and approval was obtained.

Definitions
The preoperative ultrasonography findings of all 282 patients 

in this study were reviewed; the patients were divided into 2 
groups based on the location of the median line of the PTC. 
Group I included patients in whom the median line of the PTC 
was located between the lateral margins of the trachea; group II 
was defined as all other eligible patients with PTC. Each group 
was further subdivided as follows for the contralateral central 
lymph node analysis: right lobe, left lobe, right isthmus, and 
left isthmus (Fig. 2).

Surgery and pathologic examination
Central lymph node dissection was performed with the 

following boundaries: the hyoid bone superiorly, the carotid 
sheath laterally, the manubrium inferiorly, and the prevertebral 
fascia dorsally. The central lymph nodes were divided into right 
and left using the median line of the trachea, and the Delphian 
nodes were included as ipsilateral lymph nodes. The entire 

1,421 atients with papillary thyroid carcinoma underwent
thyroidectomy with central neck lymph node dissection

P

784 Patients underwent thyroidectomy

437 Patients had solitary tumors

282 Patients underwent total thyroidectomy with bilateral
central lymph node dissection

71 Patients had isthmic tumors
(Group I)

211 Patients had lobar tumors
(Group II)

637 Patients were excluded
575 For hemithyroidectomy
62 For lateral neck lymph node dissection

347 Patients were excluded
for multiple tumors

155 Patients were excluded
for undergoing ipsilateral

central lymph node dissection only

Fig. 1. Flowchart of patients 
with papillary thyroid cancer in 
this study. Group I, patients had 
isthmic tumors; group II, patients 
had lobar tumors. 
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surgical thyroid specimen and central lymph nodes were sent 
for pathologic examination, and the histologic findings were 
recorded and analyzed. TNM staging was performed according 
to the American Joint Committee on Cancer staging manual (8th 
edition).

Statistical analysis
Continuous data are presented as medians with ranges, and 

Student t-test was used to compare 2 groups. For both groups, 
the number of metastatic lymph nodes is presented as a mean 
value with a range because many patients had no lymph node 
metastases. Categorical data are presented as numbers with 
percentages and were compared using the chi-square test or 
Fisher exact test. A binary logistic regression was used to con
duct the multivariate analysis. Differences were considered 
statistically significant at a P-value of <0.05. All data were 
analyzed using IBM SPSS Statistics ver. 24.0 (IBM Co., Armonk, 
NY, USA).

RESULTS

Patient and tumor characteristics
The patient and tumor characteristics are listed and compared 

in Table 1. The study population included 71 patients assigned 
to group I and 211 assigned to group II. The mean age at the 
time of surgery (43.2 ± 12.0 vs. 45.6 ± 11.5, respectively, P = 
0.13) and the proportion of patients older than 55 years did not 
differ significantly between the groups. Similarly, no significant 
differences were observed in the sex ratio, mean tumor size (1.2 
± 0.7 vs. 1.4 ± 0.6, respectively, P = 0.10), and the proportion 
of patients with tumors >1.0 cm in size. Patients in group I had 
a significantly higher frequency of extrathyroidal extension, 
compared to those in group II (47.9% vs. 29.4%, respectively, P < 
0.01). The 2 groups had similar frequencies of lymphovascular 

invasion and thyroiditis. TNM staging did not differ between 
the 2 groups (Table 1).
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Fig. 2. (A) Ultrasonogram of a papillary thyroid carcinoma (arrow) in the isthmus. (B) Schematic illustration of the structures 
used to define groups in this study. Tumors (solid circle) for which the median line (arrow) was located between the lateral 
margins of trachea were classified as group I; all others (dotted circle) were classified as group II. RL, right lobe; RI, right 
isthmus; LI, left isthmus; LL, left lobe.

Table 1. Clinicopathological characteristics of all patients 
with PTC in this study (n = 282)

Characteristic Group I  
(n = 71)

Group II  
(n = 211) P-value 

Age at operation (yr) 42 (22–68) 45 (16–75) 0.127
  <55 57 (80.3) 168 (79.6) 0.905
  ≥55 14 (19.7) 43 (20.4)
Sex
  Female 64 (90.1) 196 (92.9) 0.455
  Male 7 (9.9) 15 (7.1)
Tumor size (cm) 1.0 (0.4–3.3) 1.2 (0.6–4.1) 0.096
  ≤1.0 36 (50.7) 84 (39.8) 0.108
  >1.0 35 (49.3) 127 (60.2)
Extrathyroidal extension
  No 37 (52.1) 149 (70.6) >0.004
  Yes 34 (47.9) 62 (29.4)
Lymphovascular invasion
  No 60 (84.5) 186 (88.2) 0.426
  Yes 11 (15.5) 25 (11.8)
Thyroiditis
  No 32 (45.1) 87 (41.2) 0.571
  Yes 39 (54.9) 124 (58.8)
TNM staging
  I 62 (87.3) 185 (87.7) 0.321
  II 6 (8.5) 23 (10.9)
  III 3 (4.2) 3 (1.4)
Location of PTC
  Right 42 (59.2) 113 (53.6) 0.412
  Left 29 (40.8) 98 (46.4)

Values are presented as median (range) or number (%). 
Group I, patients had isthmic tumors; group II, patients had lobar 
tumors;  PTC, papillary thyroid carcinoma.
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Detailed comparison of the aspects of central 
lymph node metastasis
The mean number of harvested lymph nodes was comparable 

between the 2 groups (10.42 ± 2.98 vs. 9.60 ± 3.26, respectively, 
P = 0.06); however, the mean number of metastatic lymph 
nodes was significantly higher in group I (2.17 ± 2.16 vs. 0.87 ± 
1.33, respectively, P < 0.01). Patients in group I also had a higher 
frequency of central lymph node metastasis, compared with 
group II (69.0% vs. 42.2%, respectively, P < 0.01). Regarding the 
location of lymph node metastasis, no significant differences 
were observed with respect to ipsilateral node metastasis. 
However, the frequency of bilateral node metastasis was 
significantly higher among patients in group I, compared to 
group II (21.1% vs. 3.8%, respectively, P < 0.01). No patients in 
this study had only contralateral node metastasis (Table 2).

Risk factors for contralateral node metastasis
Table 3 lists the evaluated risk factors for contralateral 

node metastasis in patients with isthmic PTC. The univariate 
analysis revealed that a tumor size > 1.0 cm was significantly 
associated with contralateral node metastasis (P < 0.01). No 
other risk factors were found to associate with contralateral 
node metastasis. After all variables were included in the 
binary logistic regression model for the multivariate analysis, 
a tumor size > 1.0 cm remained an independent risk factor for 
contralateral node metastasis.

DISCUSSION
The reported incidence of PTC arising from the isthmus has 

ranged from 2.5% to 12.3% in recent studies [2,12-14]. At our 

Table 2. Incidence of central lymph node metastasis in patients with PTC in this study (n = 282)

Variable
Group I (n = 71) Group II (n = 211)

P-value 
RI LI Total RL LL Total

Harvested LNs, median  (range) - - 11 (4–16) - - 9 (4–18) 0.060
Metastatic LNs, mean (range) - - 2.17 (0–8) - - 0.87 (0–6) <0.001
Central lymph node metastasis, n (%) 31 18 49 (69.0) 51 38 89 (42.2) <0.001
  Ipsilateral only 22 12 34 (47.9) 45 36 81 (38.4) 0.159
  Bilateral 9 6 15 (21.1) 6 2 8 (3.8) <0.001

  Contralateral only 0 0 0 (0) 0 0 0 (0) -

Group I, patients had isthmic tumors; group II, patients had lobar tumors;  PTC, papillary thyroid carcinoma; LN, lymph node; RI, right 
isthmus; LI, left isthmus; RL, right lobe; LL, left lobe.

Table 3. Risk factors for contralateral central lymph node metastasis in patients with PTC arising from the isthmus (n = 71)

Risk factor
Contralateral metastasis, n (%) Univariate analysis Multivariate analysis

Negative Positive OR (95% CI) P-value OR (95% CI) P-value

Age at operation (yr) 1.67 (0.44–6.34) 0.475 2.30 (0.49–10.78) 0.291
  <55 46 (82.1) 11 (73.3)
  ≥55 10 (17.9) 4 (26.7)
Sex 1.57 (0.27–9.02) 0.634 2.05 (0.23–18.00) 0.519 
  Female 51 (91.1) 13 (86.7)
  Male 5 (8.9) 2 (13.3)
Tumor size (cm) 10.05 (2.06–48.88) 0.001 10.82 (2.06–56.85) 0.005
  ≤1.0 34 (60.7) 2 (13.3)
  >1.0 22 (39.3) 13 (86.7)
Extrathyroidal extension (%) 1.32 (0.42–4.13) 0.634 0.83 (0.22–3.18) 0.790
  No 30 (53.6) 7 (46.7)
  Yes 26 (46.4) 8 (53.3)
Lymphovascular invasion 1.50 (0.34–6.52) 0.689 1.22 (0.25–5.95) 0.809
  No 48 (85.7) 12 (80.0)
  Yes 8 (14.3) 3 (20.0)
Thyroiditis 0.46 (0.15–1.49) 0.191 0.71 (0.19–2.68) 0.614
  No 23 (41.1) 9 (60.0)
  Yes 33 (58.9) 6 (40.0)

PTC, papillary thyroid carcinoma; OR, odds ratio; CI, confidence interval.
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institute, the incidence of PTC arising from the isthmus was 
10.2% (145 of 1421 patients) during the study period, regardless 
of the type of surgery, and was comparable with that of 
previous studies.

Despite its low incidence, isthmic PTC is associated with 
more aggressive clinical and pathological features. In our study, 
the frequencies of extrathyroidal extension and central lymph 
node metastasis were higher in group I, even though the 
groups did not differ with respect to other clinicopathological 
characteristics. Previous studies also reported that patients 
with PTCs located in the isthmus had poorer prognoses, 
compared to patients with lobar PTCs [2,3,13,14]. The aggressive 
clinicopathological features of isthmic PTC might be attribu
table to the thin shape of the isthmus, which could facilitate 
the invasion of adjacent tissues.

In this study, the incidences of central lymph node metastasis 
in groups 1 and 2 were 69.0% and 42.2%, respectively, slightly 
higher than in other studies of central lymph node metastasis 
from PTC [4-8]. We could attribute this difference to the 
determination of total thyroidectomy with bilateral central 
lymph node dissection, which was based on the surgeon’s deci
sion in cases with clinically suspected node metastasis on pre
operative imaging studies [15,16]. However, our findings were 
agreed with similar reports stating that patients with isthmic 
PTC tend to have higher frequencies of central lymph node 
metastasis.

The definitions of the isthmus used in previous studies 
were discordant or unclear. We defined a PTC of the isthmus 
as a tumor in which the median line was located between the 
lateral margins of the trachea [17]. Because if most of the tumor 
is located in the trachea despite the tumor margin beyond the 
boundaries of the trachea, the tumor would have characteristics 
of a PTC arising from the isthmus rather than from the lobes. 
Therefore, we reviewed the preoperative ultrasonographic find
ings of all patients who underwent total thyroidectomy with 
bilateral central lymph node dissection in this study to facilitate 
subgroup classification.

Lymphatic drainage travels more frequently from the isth
mus, compared to the lobes, to the prelaryngeal and pretracheal 
nodes and then spreads to the paratracheal node [18-20]. There
fore, we hypothesized that an isthmic PTC would confer a 
stronger risk of contralateral node metastasis than a lobar PTC, 
and accordingly analyzed the correlation between contralateral 
node metastasis and tumor location. The rate of contralateral 
node metastasis was indeed significantly higher in group I. 
Although no patients had only contralateral node metastasis, 
the frequencies of bilateral node metastasis in groups 1 and 
2 were 21.1% and 3.8%, respectively. A previous study with a 
similar concept also reported an increased frequency of con
tralateral node metastasis among patients with isthmic PTC 
and suggested bilateral central lymph node dissection for this 

population [21]. Although we agreed with that suggestion, only 
21.1% (15 of 71) of patients in our group 1 presented with con
tralateral node metastasis; therefore, an analysis of risk factors 
for contralateral node metastasis of isthmic PTC was needed. 

A binary logistic regression modal was used to conduct a 
multivariate analysis of risk factors for contralateral node 
metastasis in group I; here, we identified a tumor size > 1.0 
cm as an independent risk factor for contralateral node meta
stasis. Isthmic PTC is believed to more frequently exhibit 
extrathyroidal extension, which is associated with total central 
lymph node metastasis; however, in contrast to our expec
tations, extrathyroidal extension was not found to be an 
independent risk factor in this study. Most patients with con
tralateral node metastasis had a tumor size > 1.0 cm, whereas 
only 2 cases (2 of 36, 5.6%) involving tumors ≤ 1 cm in size 
had contralateral node metastases, although the tumors were 
isthmic. In summary, larger isthmic PTCs might have more 
opportunities to spread through contralateral lymphatic chan
nels. Hence, our results suggest that bilateral central lymph 
node dissection could be considered for patients with isthmic 
PTCs > 1.0 cm in size who have clinically suspicious node 
metastasis.

The limitations of this study include its retrospective design, 
which introduces the risk of bias. In this study, the number of 
patients with PTCs arising from the isthmus and central lymph 
node metastases was relatively small. Moreover, the central 
lymph nodes were classified only into right and left subgroups, 
but not into subsite groups, given our lack of data. Therefore, 
we could not conduct analyses based on central lymph node 
subsites and predict spreading patterns of lymph node meta
stases from isthmic PTCs. Our study did not present the 
greatest dimension of metastatic lymph nodes. We have started 
measuring the size of metastatic lymph node in recent years 
and data based on its size could not be analyzed. Accordingly, 
our results must be interpreted cautiously, and a randomized 
controlled study is needed to overcome these limitations.

In conclusion, central lymph node metastasis occurred more 
frequently in patients with isthmic PTC than in those with 
lobar PTC. In the former group, contralateral node metastasis 
was more commonly observed in patients with tumors > 1.0 
cm in size. Therefore, bilateral central lymph node dissection 
could be considered for patients with isthmic PTCs that exceed 
this size threshold when node metastasis is suspicious clini
cally.
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