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  Abstract 
Background: Central lymph node dissection (CLND) for papillary thyroid carcinoma 
(PTC) allows correct pathologic staging of lymph nodes and planning of postopera-
tive management. The purpose of this study was to determine the number of the 
lymph nodes in the CLND and the relationship to presence of chronic lymphocytic 
thyroiditis (CLT) and thymic tissue (TT). Methods: Total thyroidectomy and CLND 
materials from 153 patients with PTC were included in this study. Two histopatho-
logic features (presence of CLT and TT) were evaluated for their value in adequacy of 
CLND. Results: Histopathologic examination revealed CLT and TT in CLND mate-
rials in 70 (46%) and 63 (41%) patients, respectively. Total number of lymph nodes in 
CLND materials was significantly higher in CLT (+) and TT (+) groups (p < 0.001), 
independently. LN metastases in central compartment were found in 40% of patients 
(n = 61). Of these, 30 patients had underlying CLT. The metastatic LN ratio (metas-
tatic LN/total LN) was significantly lower in CLT (+) group, comparing to CLT (−) 
group (16.8% ± 12.2% vs 46.4% ± 27.5%; p < 0.001). Conclusions: Our study de-
monstrates that presence of CLT in thyroid gland has been associated with higher 
number of central lymph nodes mainly due to increased number of benign hyper-
plastic lymph nodes. It may be possible to conclude that upper limit of lymph nodes 
for satisfactory CLND would be higher to correctly evaluate central lymph node sta-
tus in existing staging systems if specimens have CLT. Results of this study also show 
that the presence of TT in surgical materials may represent the adequacy of CLND. 
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1. Introduction 

Regional lymph node (LN) metastasis is a common finding at first diagnosis in papil-
lary thyroid carcinoma (PTC) occurring in 20% to 90% of cases depending on the sur-
gical and histological techniques [1]. The LNs in central compartment of the neck (level 
VI) are involved most frequently [2]. While compartment oriented LN dissection is the 
favored surgical approach for preoperatively proven lateral cervical and central LN me-
tastases, controversy exist for clinically silent nodal disease. It has generally been ac-
cepted that LN metastases at presentation increase the risk of locoregional tumor re-
currence, but do not adversely affect survival in patients with PTC. However, the find-
ings of a large population-based study show significantly higher mortality rates for PTC 
involving lymph nodes [3]. Similarly, recent studies shows that central LN metastasis is 
also an important prognostic factor in patients with PTC and routine central lymph 
node dissection (CLND) reduces recurrent/persistent disease and postoperative thy-
roglobulin levels [2] [4]. 

Since, preoperative physical examination and ultrasonography, and intraoperative 
palpation do not seem sensitive enough; routine CLND remains the only reliable me-
thod to identify the status of central LNs [5]. Despite potential increase in perioperative 
complication rates, mainly permanent hypoparathyroidism and recurrent laryngeal 
nerve dysfunction, routine CLND has also potential to lessen the need for adjuvant ra-
dioiodine therapy by providing possible surgical cure and accurate staging. 

The extent of CLND and macroscopic examination of dissection materials should be 
adequate for an accurate nodal staging of central compartment. Additionally, the total 
number of nodes found is critical since it reflects both the extent of the node dissection 
and the care with which the pathologic examination was carried out [6]. Several clini-
copathologic parameters including surgeon experience, surgical techniques and length 
of fresh CLND specimen have been already studied as factors for adequacy of CLND 
materials [7]-[10]. However, impacts of underlying chronic lymphocytic thyroiditis 
(CLT) as well as existence of thymic tissue (TT) in CLND material on adequacy of cen-
tral dissection are unknown. Current study aims to define effects of CLT and existence 
of TT on adequacy of central dissection under standardized surgical and pathological 
approach.  

2. Material and Methods 

This study was approved by the Institutional Ethical and Scientific Committee of Gu-
ven Hospital. Data were retrieved from retrospectively maintained surgical and pathol-
ogy databases.  

2.1. Selection of Patients 

Patients included in the study had proven PTC in all sizes. The diagnosis of PTC was 
made by fine-needle aspiration biopsy and reconfirmed by the surgical pathology ac-
cording to characteristics nuclear features and diagnostic structural patterns in all pa-
tients. Preoperative LN status in lateral cervical chain was determined by routine neck 
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ultrasonography and all recorded lymph nodes with suspicious sonographic features 
were further investigated accordingly. Standard approach to PTC without documented 
lateral cervical LN metastasis in our hospital is total thyroidectomy and CLND regard-
less of preoperative clinical and ultrasonographic findings. Lateral cervical LN dissec-
tion was added to standard surgical procedure for patients with proven LN metastasis 
in lateral compartment (23 patients), though results of lateral LN dissection were not 
taken into account. 

From January 2012 to September 2014, a total of 153 consecutive patients, diagnosed 
as PTC and underwent total thyroidectomy plus CLND, were included in this study. 
Patients were excluded from the study if they had thyroid/parathyroid surgeries pre-
viously. All operations were performed by the same surgical team headed by one of our 
senior endocrine surgeons (SK, SO).  

2.2. Surgery 

Total thyroidectomy was performed by extracapsular dissection and the operation also 
included bilateral level VI LN clearance. Lymph nodes in central compartment, includ-
ing all perithyroidal and paratracheal soft tissue and LNs with borders extending supe-
riorly to the hyoid bone, inferiorly to the innominate artery, and laterally to the com-
mon carotid arteries, were dissected following total thyroidectomy. This compartment 
includes the pre- and paratracheal nodes, precricoid (Delphian) node, and the perithy-
roidal nodes, including the LNs along the recurrent laryngeal nerve. The prelaryngeal 
LNs, sitting directly anteriorly to the cricothyroid membrane between the cricothyroid 
muscles, were dissected at the time of mobilization of the thyroid pyramidal lobe and 
isthmus. In each patient, the recurrent laryngeal nerves (RLN) were exposed. We prefer 
to identify the RLN just caudal to the point where it crosses the inferior thyroid artery 
and to dissect it in both directions: caudally to the mediastinum and cranially to the 
cricothyroid junction. Intraoperative electrophysiological nerve monitoring was also 
employed in most of the patients. All vessels were ligated close to the thyroid gland es-
pecially the branches of the inferior thyroid artery. The parathyroid glands were dis-
sected meticulously from the thyroid gland, and an effort was made to identify all four 
parathyroids and preserve as many as possible in situ. Any parathyroid gland that could 
not be preserved or devascularized during dissection was reimplanted into the sternoc-
leidomastoid muscle. Bilateral thymectomy (upper poles of thymus gland) included in-
to the dissection material when (1) central LN metastases documented preoperatively 
or (2) both superior and at least one of the inferior parathyroid glands ideally preserved 
along with their vascular integrity. 

2.3. Pathologic Analysis 

Macroscopic examinations were done by same experienced pathologist. Lymph nodes 
were dissected by manual palpation in the CLND specimen and rest of the fibro-adi- 
pose tissue submitted for pathological process for possible microscopic lymph nodes. 
All specimens were fixed in 10% formalin solution and were preserved in paraffin 
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blocks, which were cut serially in sections of 3 µm thickness and deparaffinized sections 
were stained with hematoxylin-eosin. Lymph nodes were assessed by routine histologi-
cal examination and no additional techniques were used. The number of microscopic 
lymph nodes was assessed according to previous report by Parkash et al [11]. Organized 
collection of lymphocytes and lymphoid follicles with well defined capsule were coun- 
ted as a lymph node. If multiple nodes were submitted in a single cassette and there 
were 2 lymph nodes in a single fragment of fat, we counted this as 2 nodes. If the gross 
description said a single node was determined and microscopic observing showed 1 
grossly remarkable node and 1 minor lymph node, we counted this as 2 nodes. If gross 
examination revealed as 2 or more cm diameters aggregate of adipose tissue which 
completely submitted, and the slide shows multiple lymph nodes, we counted this as 1 
lymph node [11]. 

Each patient’s clinicopathologic information, including age, gender, number of total 
LNs and metastatic LNs, presence of TT in dissection material and existence of under-
lying CLT were obtained from pathology reports. CLT was diagnosed as pathological 
specimens regardless of preoperative anti-thyroid antibodies and ultrasonographic 
findings. The diagnosis of CLT was defined as the presence of extensive lymphocytic 
infiltrations in the thyroid parenchyma, with well-developed germinal centers and 
presence of oxyphilic cells metaplasia in thyroid follicular cells. Assessment of the clin-
ical stage of PTC was based on the American Joint Committee on Cancer (AJCC) TNM 
system [12]. 

Patients divided into three different LN score according to total number of LNs in 
CLND material as follows: low LN score (1 - 5 lymph nodes), intermediate LN score 
(6 - 10 lymph nodes), and high LN score (>10 lymph nodes).  

2.4. Statistical Analyses 

SPSS 12.0 for windows (SPSS Inc., Chicago, IL) was used for statistical analysis. The 
wilcoxon test, were used to analyze the statistical relationship between total lymph node 
number in CLND material and existence of CLT and TT. A two-tailed p less than 0.05 
was considered statistically significant. 

3. Results 

A total of 153 patients (mean age 41 ± 11 yr, range 15 - 78) with PTC were evaluated in 
this study. The clinical and pathologic characteristics of the study group are reported in 
Table 1. Histopathologic examination revealed CLT and TT in CLND materials in 70 
and 63 patients, respectively. Distribution of patients according to presence of CLT and 
TT in dissection material was summarized in Table 2.  

The mean number of LNs removed from central compartment was mean 11 ± 5.7 
(2 - 49). LN numbers in CLND materials and statistical analysis results for CLT and TT 
groups as well as subgroups were given in Table 3. Total number of LNs in CLND ma-
terials was significantly higher in CLT (+) and TT (+) groups (p < 0.001), independently. 
Existence of CLT associated with significantly higher number of central LNs in both TT 
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Table 1. Demographic and pathologic characteristics of study group. 

Characteristics n % 

Gender   

Male 29 19 

Female 124 81 

Age at diagnosis (years)   

<45 101 66 

≥45 52 34 

Histopathologc type   

Well differentiated type 140 91.5 

Poor prognostic types* 13 8.5 

T stage   

T1a 77 50 

T1b 58 38 

T2 10 6.5 

T3 8 5.5 

Central LN metastasis (+/−) 61/92 40/60 

Lateral LN metastasis (+/−) 23/130 15/85 

Presence of CLT (+/−) 70/83 46/54 

Existence of TT in CLND material (+/−) 63/90 41/59 

LN: lymph node; CLND: central lymph node dissection; CLT: chronic lymphocytic thyroiditis; TT: thymic tissue, 
*AJCC TNM system 2010 [12]. 

 
Table 2. The distribution of patients according to co-occurrence of chronic lymphocytic thyroi-
ditis and presence of thymic tissue in central lymph node dissection material. 

 CLT (−) CLT (+) n 

TT (−) 50 40 90 

TT (+) 33 30 63 

n 83 70  

CLT: chronic lymphocytic thyroiditis; TT: thymic tissue. 

 
Table 3. The relationship between the mean number of central lymph node and presence of 
chronic lymphocytic thyroiditis and thymic tissue in all groups and subgroups. 

 CLT (−) CLT (+) p (subgroups) TT Group p (TT group) 

TT (−) 6 (3 - 12) 11.0 (5.5 - 15) 0.007 8 (4 - 14) 
<0.001 

TT (+) 9.5 (7 - 13.25) 14 (9 - 28.5) 0.006 11 (8 - 16) 

p (subgroups) 0.006 0.024    

CLT Group 7.5 (4 - 13) 12 (8 - 16.25)    

p (CLT group) <0.001    

CLT: chronic lymphocytic thyroiditis; TT: thymic tissue. 

 
(+) and TT (−) subgroups. On the other hand, LN numbers did not differ statistically 
between CLT (+) and TT (−) subgroups in existence of TT. 

Both existence of CLT and TT associated with more patients with intermediate and 
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high LN scores. LN scores according to total number of LNs in CLND material were 
given in Table 4.  

LN metastases in central compartment were found in 40% of patients (n = 61). Of 
these, 30 patients had underlying CLT. Though it was not one of the main objectives of 
this study, metastatic LN ratio (metastatic LN/total LN) was significantly lower in CLT 
(+) group, comparing to CLT (−) group (16.8% ± 12.2% vs 46.4% ± 27.5%; p < 0.001). 
Demographic and pathologic characteristics of study group according to co-existence 
of CLT were summarized in Table 5. No thymic metastases were found in central dis-
section materials. 

 
Table 4. Lymph node scores according to total number of lymph nodes in central lymph node 
dissection material in all groups and subgroups. 

 Low LN score Intermediate LN score High LN score p 

CLT (+) 8 17 45 
0.016 

CLT (−) 22 32 29 

TT (+) 5 23 35 
0.017 

TT (−) 26 26 38 

CLT: chronic lymphocytic thyroiditis; TT: thymic tissue. 

 
Table 5. Demographic and pathologic characteristics of study group according to co-existence of 
CLT. 

Characteristics n (CLT+) n (CLT−) p value 

Gender    

Male 7 24  

Female 63 59  

Age at diagnosis (years)    

<45 46 52  

≥45 24 31  
Histopathologc type    

Well differentiated types 64 76  

Poor prognostic types* 6 7  

T stage    

T1a 33 44  

T1b 30 28  

T2 2 8  

T3 3 5  

N stage    

N0 35 57  

N1a 23 38  

N1b 9 14  
Number of LN in CLND material 

(mean ± SD) 
12 (8 - 16.25) 7.5 (4 - 13) <0.001 

Metastatic LN ratio (%) 
(mean ± SD) 

16.8 ± 12.2 46.4 ± 27.5 <0.001 

LN: lymph node; CLND: central lymph node dissection; CLT: chronic lymphocytic thyroiditis; TT: thymic tissue, 
*AJCC TNM system 2010 [12]. 
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4. Discussion 

LN metastases are often detected at the time of initial diagnosis or during follow-up of 
patients with PTC. Efforts were concentrated on the ability to timely identify the pres-
ence of cervical LN metastasis prior first surgery for PTC, to justify an additional and 
more radical surgical procedure. Nevertheless, it remains difficult to assess central 
compartment nodal status preoperatively with high precision [13] [14]. Despite normal 
preoperative physical examination and ultrasonography, the incidence of LN metastasis 
in central compartment is high (29.4%) even in microcarcinomas [4]. Rates similar to 
this and higher have been described by some others [15] [16]. However, routine proph-
ylactic CLND with total thyroidectomy in clinically node negative patients still subject 
of an ongoing debate mostly due to increased rates of transient and permanent hypo-
parathyroidism. Though re-operations associate with a higher complication rates com-
paring to initial surgery, revision surgery still represents the main treatment for known 
recurrent/persistent disease in central compartment [17]. Being aware of higher com-
plication rates of re-operations [18], it has been advocated that efforts should be made 
to avoid central compartment reoperation by performing a definitive and more radical 
initial surgical treatment. Beside providing objective information about LN status, 
CLND has also potential to reduce postoperative Tg levels and local recurrence rates 
[4]. 

The LN involvement in central compartment is one of the main determinants of ac-
curate staging in PTC patients [19]. The N has traditionally been based on the presence 
or absence of positive LNs, unrelated to the number of positive LNs and to the total 
number of LNs detected in existing staging systems [12]. Recent studies have intro-
duced, however, that the number and size of central LN metastases as well as extranodal 
involvement may also be correlated with both lateral LN metastases and central neck 
recurrences [7] [20]-[22]. Clinically no apparent detectable metastatic lymph nodes, so 
called cN0, for PTC actually declares Nx status according to TNM classification system 
of the AJCC. Therefore, correct staging of central compartment in the absence of gross 
nodal involvement requires pathologic assessment.  

To accurately determine the nodal status in central compartment, the extent of cen-
tral lymph node dissection and macroscopic examination of dissection materials should 
be adequate. The number of central compartment lymph nodes should also be known 
to decide on adequacy of central dissection materials. Although the adequate number of 
lymph nodes yet to be defined for CLND, the number of central compartment LNs and 
adequacy criteria have been previously described in several studies [20] [21] [23]. Ta-
vares et al studied the anatomic distribution of the lymph nodes in the central com-
partment of the neck by dissection of 30 fresh cadavers. They reported that the number 
of central lymph nodes varied from 2 to 42 [24]. According to the protocol of the Col-
lege of American Pathologist, histological examination of a selective neck dissection 
specimen includes 6 or more lymph nodes. However, this number represents total LNs 
in dissection material and adequacy criteria for central LN number are not specified 
separately [25]. 
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The variability in the number of LNs in central compartment might be explained by 
several factors including experience of surgeon, surgical technique used, pathologic 
process and interobserver variability among pathologist as well as nonneoplastic thyro-
id pathologies. The total number of nodes found is important since it reflects both the 
completeness of the node dissection or sampling and the care with which the pathologic 
examination was carried out. 

The number of LNs in central compartment varied from 2 to 49 (mean 11 ± 5.7) with 
standardized surgical and pathologic approach in our study group.  

With regard to the number of LNs, there were significant differences (p < 0.001) be-
tween CLT (+) and CLT (−) groups. Mean numbers of central LNs in CLT (+) and CLT 
(−) groups were 12 (8 - 16.25) and 7.5 (4 - 13), respectively. Previous reports also in-
troduced that more central LNs were removed in PTC with CLT mainly due to in-
creased number of benign hyperplastic cervical LNs [26]-[29]. Kim et al. have also re-
ported a negative association between presence of CLT and central LN metastasis sug-
gesting that coexistence of PTC with CLT might point out less aggressive features [27] 
[28]. In our study group, the mean number of central metastatic LNs (p = 0.306) and 
metastatic LNs ratio was also lower in CLT (+) group comparing to CLT (−) one (p < 
0.001). It is not clear that lower metastatic rates in CLT (+) group is simply due to in-
creased number of benign hyperplastic LNs in central compartment and hence sam-
pling error or truly protective effect of CLT. But, data from our study group as well as 
previous reports shows that existence of CLT consistently associate higher central LNs 
in dissection material. Therefore, it may be possible to conclude that upper limit of 
adequacy for LN numbers would be also higher (>10) in PTC patients with CLT for op-
timal definition of central compartment LN status. 

The other determinant for adequacy of CLND that has been analyzed in our study 
was the presence of TT. Since thymus constitutes the inferior boundaries of central 
compartment, thymic tissue frequently seen in central dissection materials. TT was seen 
in central dissection materials of 63 patients in our series. The LN numbers in central 
compartment were significantly higher in TT (+) group (p < 0.001) indicating more ef-
fective dissection. Mean numbers of central LNs in TT (+) and TT (−) groups were 8 
(4 - 14) and 11 (8 - 16), respectively. This result indicated that the presence of TT in 
CLND materials might reflect the extent and adequacy of CLND and, consequently 
leads to correct pathologic staging. Highest mean LN numbers reached in study group 
was 14 (9 - 28.5) and found in CLT (+) and TT (+) subgroup, as expected. 

5. Conclusion 

In conclusion, co-existence of PTC with CLT is quite common in routine clinical prac-
tice and results in higher LN number in central dissection material if performed, mainly 
due to benign hyperplastic LNs. This feature should be taken into consideration during 
the pathologic examination of the central dissection materials for PTC, as well as inter-
pretation of results. The LN numbers in central compartment materials that would 
have been ideal otherwise might be suboptimal in the presence of CLT. Therefore, 
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adequacy criteria in assessing central compartment nodal status would be different in 
patients with CLT. We recommend that the cut-off number for adequacy of central 
compartment LN numbers would be at least 10, which is almost double than value sug-
gested by the existing staging systems, if specimens have CLT. The other main result of 
this paper is that the existence of thymus in central compartment dissection material 
might be an important factor suggesting sufficient LN resection. 
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