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IntroductIon
Thyroid cancer is associated with a high and growing incidence 
in women. It is currently the sixth most common cancer in 
women and the second most common cancer in women under 
45 years of age.[1] Papillary thyroid carcinoma (PTC) is also the 
most common endocrine malignancy. It accounts for 80% of 
all thyroid malignancies in areas with insufficient iodine, and 
thyroid cancer is predominant in children and people who have 
been exposed to external radiotherapy.[2,3] Papillary carcinoma 
is more common in women and the ratio of women to men is 

2:1 and the average age at the time of referral is 20–30 years.[4] 
The incidence of thyroid cancer in the United States is growing 
at a rapid rate of 4% per year for 20 years. In 2016, 44,670 new 
cases and 1690 deaths were reported from thyroid cancer.[4,5]

Cervical lymph node metastasis is very common in PTC 
and is seen in 20%–90% of patients.[6] About 17.4% of these 
metastases are on the opposite side of the PTC. On the other 
hand, most PTC patients, especially latent PTC, show benign 
behavior and patients are usually treated with thyroidectomy, 
although some end in death. Studies have shown that total 
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thyroidectomy is the treatment of choice for PTC.[7] On the 
other hand, studies have confirmed that micrometastasis 
has been seen in 80% of patients who have had lymph node 
resection for prophylaxis. Involvement in the Delphian 
lymph node is also a predictive factor for central and lateral 
lymph node involvements.[8] Other studies have shown that 
the presence of lymph node metastases that can be detected 
by touch and ultrasound (other than micrometastases below 
2 mm) has been associated with lower survival and a higher 
chance of recurrence.[9]

Thyroid cancer typically presents with lymphatic metastases 
in the surrounding area. The lymph nodes in the area to 
which thyroid carcinoma metastasizes are classified into three 
areas: (1) central, (2) lateral, and (3) mediastinal. Clinical 
and surgical characteristics for the treatment of the first and 
second groups are well defined.[10,11] As mediastinal lymph node 
metastases have not been studied as much as these groups, 
surgery of these nodes requires more extensive surgery, which 
increases the potential risk of various complications and can 
subsequently affect a person’s quality of life.[12] Therefore, 
careful selection of patients at high risk of mediastinal 
metastasis is crucial, both financially and medically.

Numerous prognostic indicators have been integrated into 
classification systems to enable patients to be classified into 
low‑risk and high‑risk groups. Unfortunately, all of these 
classification systems require information that is not available 
before surgery. Therefore, in order to balance the risks and 
benefits of lymph node dissection, careful consideration of 
treatment options for these patients should be considered. 
In order to understand this issue and the extent of lymph 
node dissection, it is crucial to examine the patterns of 
upper mediastinal lymph node involvement in cases of PTC. 
Furthermore, examining the predictive features in upper 
mediastinal lymph node involvement and the control of 
lymph node metastasis can be a more selective approach for 
the patients. Based on the above information, it is necessary 
to determine the pattern of upper mediastinal lymph node 
involvement and elated factors in this type of thyroid cancer. 
For this purpose, we considered it necessary to conduct a study 
to investigate the upper mediastinal lymph node involvement 
pattern of PTC.

MaterIals and Methods
This is a descriptive cross‑sectional study that was performed 
in 2020 in Al‑Zahra, Imam Reza, and Amiralmomenin 
hospitals affiliated to Isfahan University of Medical Sciences 
in Iran. The current study was conducted on patients with PTC 
who were candidates for open total thyroidectomy. The study 
protocol was approved by the Research Committee of Isfahan 
University of Medical Sciences and the Ethics committee has 
confirmed it (Ethics code: IR.MUI.MED.REC.1398.504).

The inclusion criteria were diagnosis of PTC, being a candidate 
for open total thyroidectomy in our medical centers using the 
classic method, undergoing thyroidectomy for the first time, 

referral cases from endocrine specialists to the surgeons, and 
signing the written informed consent to participate in this study. 
The exclusion criteria were previous surgery in this area and 
damage to lymph nodes, presence of other types of cancers, 
history of cancer, patients’ death during the operation, and 
patients will to exit the study.

A total number of 73 patients were entered the study based 
on the sample size calculation formula and underwent total 
thyroidectomy done by two surgeons. Demographic data of 
patients including age and gender were collected. Lymph node 
dissection at the parathyroid and mediastinal site was also 
performed for all patients. Dissection of suprasternal lymph 
nodes was done to the level of the innominate artery. During 
the surgery, three patients were considered to have lymph 
node involvements.

The mass size was measured prior to surgery with the use of 
ultrasonics as an examination tool. The removed lymph nodes 
were separately labeled and sent for pathology to be examined 
for involvements. The samples were processed and evaluated 
by two expert pathologists for the presence of metastasis 
and its grading. Data regarding the mass size and location of 
involvements were gathered and their relationships with age of 
patients were determined using SPSS software. The frequency 
distribution of upper mediastinal lymph node involvements and 
their relationships with mass size, gender, and age, location of 
tumor in the thyroid gland and involvement of lateral lymph 
nodes in the neck were evaluated.

The obtained data were entered into the Statistical Package for 
the Social Sciences (SPSS) version 24 SPSS Inc., 233 South 
Wacker Drive, 11th. Floor, Chicago, IL 60606‑6412. Patent No. 
7,023,453. We used independent t‑test and repeated measure 
tests to compare data between different time lines and also 
different groups. P < 0.05 was considered as a significance 
threshold.

results
In the present study, documents of 73 patients with PTC 
undergoing total thyroidectomy were reviewed. Our 
study population consisted of 63 females (86.3%) and 
10 males (13.7%). The mean age of the patients was 
41.38 ± 11.65 years, with the range of 22 years to 70 years.

Table 1: Evaluation of the relationship between the mean 
age of patients with mass size and also the relationship 
between mass size and patients’ age

Mean±SD P

Age (years) Mass size (mm)
Total 41.38±11.65 17.27±12.36 0.843
Female 41.63±11.40 17.16±12.73
Male 39.80±13.66 18.0±10.23
P 0.187
SD: Standard deviation
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According to Table 1, the mean mass size was 17.27 mm, which 
had no significant relationship with patients’ age (P = 0.187). 
The mean of mass size in women was 17.16 ± 12.81 and in 
men was 18 ± 10.23 mm. According to the independent t‑test, 
there were no significant differences between the two genders 
in terms of mass size (P = 0.843).

The number of women with upper mediastinal lymph node 
involvement was 18 (57.28%) and the number of men with 
upper mediastinal lymph node involvement was 5 (50%). 
According to Chi‑square test, there was no significant 
difference between the two sexes in terms of upper mediastinal 
lymph node involvement (P = 0.175). This finding was also 
confirmed by Fisher’s exact test (P = 0.161) [Table 2].

Table 3 examines the relationship between upper mediastinal 
lymph node involvement and primary mass size by independent 
t‑test. According to the results of this table, the mean 
mass size in patients with upper mediastinal lymph node 
involvement was 20.35 ± 16.18 mm and in patients who did 
not have involvement of these glands was 15.86 ± 10.02 mm. 
The difference between the two values was not significant 
according to the independent t‑test (P = 0.151)

Tables 4 and 5 show the relationship between upper mediastinal 
lymph node involvement and thyroid mass location with 
Chi‑square test. In these two tables, the frequency of 
involvement of each of upper‑lower dimension, the upper side 
conflict alone, and the upper and lower side conflict were the 
same. Furthermore, the relationship between upper mediastinal 

lymph node involvement and thyroid mass location was not 
significant (P > 0.05).

Table 6 examines the relationship between upper mediastinal 
lymph node involvement and lateral cervical lymph node 
involvement. In this table, the frequency of lateral lymph 
node involvement in the presence or absence of upper 
mediastinal lymph nodes is expressed. According to this 
table, there is a significant relationship between lateral lymph 
node involvement of the neck and involvement of the upper 
mediastinal lymph nodes (odds ratio [OR] = 4.11, confidence 
interval [CI] = 1.44–11.75, P = 0.007).

Table 7 examines the relationship between upper mediastinal 
lymph node involvement and age. In this regard, patients 
were divided into two age groups under 40 years and 40 years 
or older. The number of patients under 40 years of age who 
had upper mediastinal lymph node involvement was 16 and 
the number of patients 40 years and older who had upper 
mediastinal lymph node involvement was 7. According to 
this table, the relationship between these two variables was 
significant (OR = 0.34, CI = 0.12–0.98, P = 0.042).

dIscussIon
Involvements of mediastinal lymph node in PTC could result 
in dissection of the lymph nodes. Therefore, estimation of 
the mediastinal lymph node involvement during the surgical 
procedure could have beneficial effects. In the present study, 
73 patients with PTC undergoing total thyroidectomy were 
examined. Based on our results, the mean mass size was 
17.27 mm. We also showed that the most involved thyroid 
lobes in patients were the right lobe and the least were the 
left lobe and isthmus.

We showed that the mass size had no significant relationship 
with patients’ age and gender. In terms of mediastinal lymph 
node involvement, we showed that there were no significant 
relationships between the two sexes, primary mass size, 
and thyroid mass location with mediastinal lymph node 
involvement. There was a significant relationship between 
lateral lymph node involvement of the neck (OR = 4.11) 
and age groups (OR = 0.34) with involvement of the upper 
mediastinal lymph nodes. Based on our results, the upper 
mediastinal lymph node involvement was more frequent 
among patients with patients under 40 years of age.

These data emphasize the involvement of upper mediastinal 
lymph nodes in patients with involvement of lateral lymph 

Table 2: Investigation of the relationship between upper 
mediastinal lymph node involvement and patients’ gender

Patients with upper mediastinal 
lymph node involvement, n (%)

P 
(χ2)

P (Fisher’s 
exact test)

Female 18 (57.28) 0.175 0.161
Male 5 (50)

Table 3: Investigating the relationship between upper 
mediastinal lymph node involvement and primary mass 
size

Involvement of the upper 
mediastinal lymph nodes

Mass size, 
mean±SD

P

Yes 20.35±16.18 0.151
No 15.86±10.02
SD: Standard deviation

Table 4: Investigation of the relationship between involvements of the upper mediastinal lymph nodes with the lobe 
involved in the thyroid

Involvement of the upper 
mediastinal lymph nodes

Location of the thyroid mass (lobe) P

Right Left Isthmus Right and left Right and isthmus Left and isthmus
Yes 12 5 2 2 1 1 0.739
No 26 15 3 4 2 0
Total 38 20 5 6 3 1
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nodes in the neck and age under 40 years. Similar studies have 
been conducted on the importance of upper mediastinal lymph 
node involvement in PTC. In 2011, a study was conducted by 
Kikumori and Imai in China on 33 patients undergoing total 
thyroidectomy due to PTC. They showed that upper mediastinal 
lymph node metastases were more frequent in patients with 
lower ages and involvement of lateral lymph nodes in the 
neck and could have a significant relationship to the tumoral 
mass size. It was also mentioned that prophylactic dissection 
of upper mediastinal lymph nodes could be unnecessary in 
patients with higher ages.[13]

Another study was performed by Smith et al. in 2012. They 
evaluated documents of 11,453 cases of PTC and showed 
that the mean mass size in patients was 15.3 mm and the 
right thyroid lobe was the most frequent involved area. 
Considering the metastasis of upper mediastinal lymph nodes, 
they showed that this condition could be observed more often 
in younger patients but the mortality rate of patients older 
than 45 years was higher if the upper mediastinal lymph node 
metastasis was observed.[14]  The results of our study were 
in line with these findings showing the higher probability of 
upper mediastinal lymph node metastasis in younger patients 
and also in those patients with involvement of lateral lymph 
nodes in the neck.

In 2017, a study was conducted by Lei et al. on 450 PTC 
patients. In this study, they showed that upper mediastinal 
lymph node metastasis was significantly correlated with 
smaller tumoral size, younger ages, and capsule invasion and 
recommended that dissection of the upper mediastinal lymph 
nodes should be performed in these patients.[15] In another 
study by Ito et al., it was indicated that the most important 
predictive factor for upper mediastinal lymph node metastasis 
is tumor size of more than 20 mm. They also showed that 
the risk of upper mediastinal lymph node metastasis was 
higher if a larger tumor was diagnosed in younger patients.[16] 
Park et al. mentioned that the upper mediastinal lymph node 
metastasis in PTC could be dependent on various factors 
including age and ethnic. The rate of metastasis varies among 
different populations.[17] We believe that these differences in 
the results of various studies could be due to variations in the 
study population size and characteristics.

In the present study, we observed no significant relationships 
between upper mediastinal lymph node metastasis and factors 
such as age, gender, and tumor mass size, but the metastasis 
was more frequent in cases with involvements of lateral lymph 
nodes in the neck and younger ages. To date, few studies have 
been conducted in our region evaluating the metastasis of 
upper mediastinal lymph nodes and related factors. As Song 
et al. indicated, dissection of these lymph nodes should be 
considered based on the epidemiologic results and also in 
patients with higher risk factors.[18] Liu et al. also calculated 
various risk factors for mediastinal lymph nodes metastasis in 
PTC and showed that younger age is one of these risk factors.[6] 
The same results were reported by Liu et al. in 2020. They 
showed that the risks of lymph node metastasis increase in 
patients with younger ages.[19] Our data were consistent with 
these findings.

The procedure done in this study may cause complications 
such as pneumothorax or hypothyroidism or nerve damage. 
Fortunately, none of these complications were seen in our 
patients.

An important point of our study was that we assessed various 
epidemiologic data and their relationships to upper mediastinal 
lymph node metastasis. Association of tumoral mass size 
with lymph node metastasis was mentioned in some previous 
studies, while we observed no significant relationships. These 
results could be justified by our restricted study population 
size. The limitations of this study were that this study could 
have unknown potential confounders, we used the data that 
were originally collected for these purposes, not all the 
relevant information, and we had also inferior level of evidence 
compared with prospective studies. Therefore, we suggest that 
more studies on larger populations considering the potential 
confounders should be performed.

conclusIon
Taken together, in the present study, we showed that upper 
mediastinal lymph node metastasis in PTC was significantly 

Table 5: Investigation of the relationship between upper 
mediastinal lymph node involvement and the area 
involved in the thyroid

Involvement of the upper 
mediastinal lymph nodes

Thyroid involvement (area) P

Upper Lower Upper and lower
Yes 8 5 8 0.876
No 19 13 15

Table 6: Investigation of the relationship between upper 
mediastinal lymph node involvement and lateral cervical 
lymph node involvement

Involvement of the upper 
mediastinal lymph nodes

Involvement of lateral 
lymph nodes in the neck

P

Yes No
Yes 13 10 0.007
No 12 38
Total 25 48

Table 7: Investigating the relationship between upper 
mediastinal lymph node involvement and age of patients

Involvement of the 
upper mediastinal 
lymph nodes

Patient’s age P

Lower than 
40 years

Higher than 
40 years

Yes 16 7 0.042
No 22 28
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more frequent in cases with younger ages (lower than 40 years) 
and involvements of lateral lymph nodes in the neck. These 
findings were in line with most previous studies; however, 
some surveys have considered other variables to be connected 
to upper mediastinal lymph node metastasis. We believe 
that more studies in our region are required to determine 
the possible risk factors for upper mediastinal lymph node 
metastasis in PTC in the Iranian population.

Financial support and sponsorship
This study was granted by Isfahan University of Medical 
Sciences.

Conflicts of interest
There are no conflicts of interest.

references
1. Sakai T, Sugitani I, Ebina A, Fukuoka O, Toda K, Mitani H, et al. 

Active surveillance for T1bN0M0 papillary thyroid carcinoma. Thyroid 
2019;29:59‑63.

2. Haugen BR, Sawka AM, Alexander EK, Bible KC, Caturegli P, 
Doherty GM, et al. American Thyroid Association guidelines on the 
management of thyroid nodules and differentiated thyroid cancer 
task force review and recommendation on the proposed renaming of 
encapsulated follicular variant papillary thyroid carcinoma without 
invasion to noninvasive follicular thyroid neoplasm with papillary‑like 
nuclear features. Thyroid 2017;27:481‑3.

3. Ito Y, Miyauchi A, Kihara M, Fukushima M, Higashiyama T, 
Miya A. Overall survival of papillary thyroid carcinoma patients: 
A single‑institution long‑term follow‑up of 5897 patients. World J Surg 
2018;42:615‑22.

4. Ho AS, Luu M, Barrios L, Chen I, Melany M, Ali N, et al. Incidence and 
mortality risk spectrum across aggressive variants of papillary thyroid 
carcinoma. JAMA Oncol 2020;6:706‑13.

5. Lim H, Devesa SS, Sosa JA, Check D, Kitahara CM. Trends in thyroid 
cancer incidence and mortality in the United States, 1974‑2013. JAMA 
2017;317:1338‑48.

6. Liu C, Xiao C, Chen J, Li X, Feng Z, Gao Q, et al. Risk factor analysis 

for predicting cervical lymph node metastasis in papillary thyroid 
carcinoma: A study of 966 patients. BMC Cancer 2019;19:622.

7. Zhan J, Diao X, Chen Y, Wang W, Ding H. Predicting cervical lymph 
node metastasis in patients with papillary thyroid cancer (PTC) – Why 
contrast‑enhanced ultrasound (CEUS) was performed before 
thyroidectomy. Clin Hemorheol Microcirc 2019;72:61‑73.

8. Feng JW, Yang XH, Wu BQ, Sun DL, Jiang Y, Qu Z. Predictive factors 
for central lymph node and lateral cervical lymph node metastases in 
papillary thyroid carcinoma. Clin Transl Oncol 2019;21:1482‑91.

9. Chen L, Chen L, Liu J, Wang B, Zhang H. Value of qualitative and 
quantitative contrast‑enhanced ultrasound analysis in preoperative 
diagnosis of cervical lymph node metastasis from papillary thyroid 
carcinoma. J Ultrasound Med 2020;39:73‑81.

10. Zhao H, Huang T, Li H. Risk factors for skip metastasis and lateral lymph 
node metastasis of papillary thyroid cancer. Surgery 2019;166:55‑60.

11. Maksimovic S, Jakovljevic B, Gojkovic Z. Lymph node metastases 
papillary thyroid carcinoma and their importance in recurrence of 
disease. Med Arch 2018;72:108‑11.

12. Zhao H, Li H. Meta‑analysis of ultrasound for cervical lymph nodes in 
papillary thyroid cancer: Diagnosis of central and lateral compartment 
nodal metastases. Eur J Radiol 2019;112:14‑21.

13. Kikumori T, Imai T. Insignificance of prophylactic upper mediastinal 
lymph node dissection by sternotomy for papillary thyroid carcinoma. 
Endocr J 2011;58:1093‑8.

14. Smith VA, Sessions RB, Lentsch EJ. Cervical lymph node metastasis 
and papillary thyroid carcinoma: Does the compartment involved 
affect survival? Experience from the SEER database. J Surg Oncol 
2012;106:357‑62.

15. Lei J, Zhong J, Jiang K, Li Z, Gong R, Zhu J. Skip lateral lymph node 
metastasis leaping over the central neck compartment in papillary 
thyroid carcinoma. Oncotarget 2017;8:27022‑33.

16. Ito Y, Fukushima M, Higashiyama T, Kihara M, Takamura Y, 
Kobayashi K, et al. Tumor size is the strongest predictor of microscopic 
lymph node metastasis and lymph node recurrence of N0 papillary 
thyroid carcinoma. Endocr J 2013;60:113‑7.

17. Park JH, Lee YS, Kim BW, Chang HS, Park CS. Skip lateral neck node 
metastases in papillary thyroid carcinoma. World J Surg 2012;36:743‑7.

18. Song CM, Lee DW, Ji YB, Jeong JH, Park JH, Tae K. Frequency and 
pattern of central lymph node metastasis in papillary carcinoma of the 
thyroid isthmus. Head Neck 2016;38 Suppl 1:E412‑6.

19. Liu Y, Wang Y, Zhao K, Li D, Chen Z, Jiang R, et al. Lymph node 
metastasis in young and middle‑aged papillary thyroid carcinoma 
patients: A SEER‑based cohort study. BMC Cancer 2020;20:181.


