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Objective

The co-existence of medullary thyroid carcinoma (MTC) and papillary thyroid carcinoma (PTC) is rare. The study analyzed the clinicopathological findings and prognosis of concomitant PTC in MTC patients.





Methods

Clinicopathological data and follow-up outcomes of 25 patients with concurrent medullary and papillary thyroid carcinoma (combination group) between January 2009 and May 2024 were collected and analyzed retrospectively. We compared clinicopathologic characteristics and follow-up outcomes between patients with concurrent MTC and PTC (combination group) and those with MTC alone (MTC group).





Results

The 25 patients with concurrent MTC and PTC comprised 19 females and 6 males. There were no statistically significant differences between the combination group and the MTC group in terms of age, gender, or pathological features such as the diameter of MTC lesions, multifocality, extra-thyroidal extension (ETE), number of lymph node (LN) resected, the number of LN metastasis, the maximum diameter of LN metastasis, and TNM staging. The recurrence rate was similar between the two groups. Univariate analysis showed that the max tumor diameter, capsule invasion, extracapsular invasion and recurrent nerve invasion were associated with the risk of biochemical/structural abnormalities in MTC group. Multivariate analysis showed that only the max tumor diameter and capsule invasion were significant independent prognostic factors for biochemical/structural abnormalities.





Conclusion

The result of this comparative study between patients with MTC and PTC co-existence and those with MTC alone showed similar invasiveness and prognosis.
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1 Introduction

Thyroid cancer is the most common endocrine tumor, with a globally increasing incidence (1–4). The cancer cells originate from follicular cells and parafollicular C cells. The former gives rise to differentiated thyroid cancers, which include papillary thyroid carcinoma (PTC) and follicular thyroid carcinoma, as well as undifferentiated thyroid cancer (5–8). The latter refers to medullary thyroid carcinoma (MTC), a type of neuroendocrine tumor (9). Although originating from different cells, cases of a patient having both types of tumors simultaneously have been reported, though they are rare (<0.5%) (10, 11). Among these cases, the simultaneous occurrence of MTC and PTC is relatively more common and is usually reported in two forms. One is the mixed MTC-PTC, where a single tumor lesion contains both MTC and PTC components. The other is MTC with PTC, where the thyroid contains two separate tumor lesions.

Previous studies are case reports or case series (12–15). In particular, there is no large-scale comparative analysis of the clinical characteristics of concurrent MTC and PTC, nor comprehensive assessment of how these combined cases differ biologically from solitary MTC cases (11, 13, 16). To assess the biological aggressiveness of patients with concurrent MTC and PTC, we retrospectively reviewed clinical features of patients with concurrent MTC and PTC treated in our hospital. In addition, we compared clinicopathological features and outcomes between patients with MTC in conjunction with PTC and those with MTC alone.




2 Materials and methods



2.1 General information

A retrospective analysis was conducted on the clinical data of patients with medullary thyroid carcinoma (MTC) treated for the first time at our institution from January 2009 to May 2024. Patients with a history of or concurrent other malignancies were excluded. All patients underwent preoperative ultrasound-guided fine-needle aspiration biopsy, which indicated MTC or suspicious for MTC. Postoperative pathological examination confirmed MTC with combined PTC as the combination group, while those with only MTC were categorized into the MTC group. A total of 168 patients were included in the study, with an average age of (46.19 ± 14.43) years. Among them, there were 60 females and 99 males. The combination group comprised 26 patients with an age of 47.93 ± 8.56 years, while the MTC group included 142 patients with a mean age of 45.82 ± 15.41 years. Patients were followed up by telephone interviews and/or outpatient interview. The study was approved by the ethics committee of the West China Hospital of Sichuan University.




2.2 Surgical approach

Surgical treatment was based on the American Thyroid Association guidelines for MTC (17). The standard surgical approach was total thyroidectomy (TT) combined with bilateral central lymph node dissection (BCND). Ipsilateral lymph node dissection (ILND, levels II–V) was indicated if preoperative imaging showed no neck lymph node (LN) metastasis or distant metastasis, but serum calcitonin (Ctn) levels were >20 ng/L, or if preoperative imaging showed metastasis in the ipsilateral neck nodes with no contralateral lymph node involvement and serum Ctn ≤200 ng/L. Bilateral lymph node dissection (BLND, levels II–V) was indicated if preoperative imaging showed metastasis in the ipsilateral neck nodes with no contralateral lymph node involvement and serum Ctn >200 ng/L, or if preoperative imaging indicated bilateral neck lymph node metastasis or distant metastasis. In the combination group, preoperative biopsy results all suggested MTC or suspicion for MTC, with postoperative pathology revealing simultaneous PTC. The PTC lesions ranged from 1 to 6 mm in diameter, with an average diameter of (2.8 ± 1.6 mm). In 25 patients, MTC and PTC lesions were in different thyroid lobes, and in one case, the MTC lesion was located in ectopic thyroid tissue. In another case, both cancer lesions were in the same lobe but were distinct lesions. All 25 patients had lymph node metastasis from MTC, and 5 patients had ipsilateral central lymph node metastasis of PTC.




2.3 Follow-up and prognosis

Patients in the MTC group received levothyroxine replacement therapy postoperatively, while those in the combination group were given thyroid stimulating hormone (TSH) suppression therapy. Follow-up assessments were conducted at 1, 3, and 6 months postoperatively. Follow-up data were collected by telephone or outpatient interview. At 6 months post-surgery, patients with normal serum Ctn levels were followed annually, while those with elevated serum Ctn but ≤150 ng/L were followed every 6 months. Patients with serum Ctn >150 ng/L were followed every 3 months. Routine follow-up included serum Ctn, carcinoembryonic antigen (CEA), thyroid function tests, and neck ultrasound. For patients with serum Ctn >150 ng/L, chest and abdominal enhanced CT and pelvic or axial bone scintigraphy or whole-body PET-CT were added every 6 months. Prognosis was categorized into three types: disease-free survival, biochemical abnormality, and structural abnormality. Disease-free survival was defined as normal serum Ctn levels, negative Ctn stimulation tests, and no imaging abnormalities during follow-up. Biochemical abnormality was defined as elevated serum Ctn stable within a certain range, negative Ctn stimulation tests, and no imaging abnormalities. Structural abnormality was defined as elevated serum Ctn and/or positive stimulation tests with imaging evidence of disease. All patients with structural abnormalities underwent additional surgical treatment.




2.4 Statistical analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS Inc, Chicago, IL, version 26.0). Categorical variables were analyzed using the Chi-square test, while continuous variables are expressed as the mean ± standard deviation (SD) were analyzed using the t-test. A univariate logistic regression was performed to evaluate the influence of each potential factors on the presence of recurrence or metastasis. The Kaplan-Meier method and the log rank test were used to estimate and compare differences between groups, Multivariate analysis was performed by Cox-Hazard regression model. In general, P-value <0.05 was considered statistically significant.





3 Results



3.1 Comparison of general information between the two groups

The demographic characteristics, such as the age, disease duration, presence of concurrent thyroid diseases, and surgical treatments between patients with MTC in conjunction with PTC and those with MTC alone, are compared in Table 1. There were no statistically significant differences among these characteristics. The postoperative hospital stay was also similar between the two groups.


Table 1 | Basic data of the MTC+PTC group and the MTC group.
	
	MTC+PTC group (n=25)
	MTC group (n=134)
	X² (t)
	P



	Sex
	
	
	2.418
	0.12


	 Male
	6 (24.0%)
	54 (40.3%)
	 
	 


	 Female
	19 (76.0%)
	80 (60.0%)
	 
	 


	Age (Mean ± SD)
	47.93 ± 8.56
	45.82 ± 15.41
	-0.07
	0.944


	 <55 years old
	19 (76.0%)
	95 (70.9%)
	0.145
	0.704


	 >55 years old
	6 (24.0%)
	39 (29.1%)
	 
	 


	HD
	11
	3
	0.334
	0.564


	Surgery
	
	
	3.295
	0.193


	 TT+BCND
	6 (24.0%)
	33 (24.6%)
	 
	 


	 TT+BCND+ILND
	17 (68.0%)
	64 (47.8%)
	 
	 


	 TT+BCND+BLND
	2 (8.0%)
	17 (12.7%)
	 
	 





SD, Standard deviation; MTC, Medullary thyroid carcinoma; PTC, Papillary thyroid carcinoma; HD, Hashimoto’s disease; TT, total thyroidectomy; BCND, bilateral central lymph node dissection; ILND, Ipsilateral lymph node dissection; BLND, Bilateral lymph node dissection.






3.2 Comparison of pathological data

In the combination group, the average maximum diameter of MTC lesions was no larger than that in the MTC group [(20.00 ± 13.36) mm vs. (25.32 ± 14.94) mm], but the difference was not statistically significant (P = 0.162). The combination group had 9 cases of multifocal MTC, whereas the MTC group had 44 cases of multifocal MTC. In the combination group, 8 MTC lesions showed extra-thyroidal extension (ETE), including 3 lesions that invaded the strap muscles, 2 lesions that invaded the internal jugular vein, and 1 lesion that invaded the recurrent laryngeal nerve. In the MTC group, 30 MTC lesions invaded the thyroid capsule, with 1 case being only microscopically invasive, 13 cases involving the strap muscles, and 25 cases involving other tissues (such as trachea, esophagus, internal jugular vein, recurrent laryngeal nerve). However, differences between two groups in multifocal and ETE were not significant (P > 0.05, Table 2).


Table 2 | Pathology data of the MTC+PTC group and the MTC group.
	
	MTC+PTC group (n=25)
	MTC group (n=134)
	X² (t)
	P



	Maximum tumor diameter (mm)
	20.00 ± 13.36
	25.32 ± 14.94
	1.408
	0.162


	Multiple lesions (n)
	
	
	1.303
	0.521


	 Yes
	9 (36.0%)
	44 (32.8%)
	 
	 


	 No
	9 (36.0%)
	52 (38.8%)
	 
	 


	Thyroid membrane invasion (n)
	
	
	0.683
	0.409


	 Yes
	8 (32.0)
	30 (22.4%)
	 
	 


	 No
	17 (68.0)
	104 (77.6%)
	 
	 


	Strap muscle invasion (n)
	
	
	0.076
	0.783


	 Yes
	3 (12.0%)
	13 (9.7%)
	 
	 


	 No
	22 (88.0%)
	121 (90.3%)
	 
	 


	LN dissection (N)
	41.17 ± 17.50
	35.96 ± 20.77
	-0.586
	0.561


	LN metastasis (N)
	6.67 ± 6.69
	11.69 ± 9.54
	1.244
	0.219


	BCND (N)
	7.05 ± 3.72
	6.67 ± 5.33
	-0.301
	0.764


	Metastasis of BCN (N)
	1.39 ± 2.62
	2.01 ± 2.92
	0.844
	0.401


	ILND (N)
	25.73 ± 14.71
	30.62 ± 16.17
	0.941
	0.35


	Metastasis of ILN (N)
	2.00 ± 2.828
	25.73 ± 14.37
	1.601
	0.114


	pT (n)
	
	
	8.022
	0.431


	 T1
	9 (50.0%)
	34 (25.4%)
	 
	 


	 T2
	4 (16.0%)
	25 (18.7%)
	 
	 


	 T3
	5 (20.0%)
	25 (18.7%)
	 
	 


	 T4
	1 (4.0%)
	16 (12.0%)
	 
	 


	 Tx
	4 (16.0%)
	30 (22.4%)
	 
	 


	pN (n)
	
	
	5.552
	0.062


	 N0
	6 (24.0%)
	38 (28.4%)
	 
	 


	 N1a
	6 (24.0%)
	11 (8.2%)
	 
	 


	 N1b
	6 (24.0%)
	45 (33.6%)
	 
	 


	pM (n)
	
	
	0.503
	0.778


	 M0
	22 (88.0%)
	124 (92.5%)
	 
	 


	 M1
	1 (4.0%)
	6 (4.5%)
	 
	 


	 Mx
	2 (8.0%)
	2 (1.5%)
	 
	 





MTC, Medullary thyroid carcinoma; PTC, Papillary thyroid carcinoma; LN, Lymph nodes; BCN, bilateral central lymph nodes; ILN, Ipsilateral lymph nodes.



There were no significant differences between the two groups in the number of LN resected, the number of LN metastasis, the maximum diameter of LN metastasis, and TNM staging (P > 0.05) (Table 2). Although the surgical approaches differed in proportion between the two groups, the difference was not significant (P > 0.05). The combination group primarily underwent TT+BCND+ILND, with other surgical approaches performed in only one case. Subgroup analysis revealed that no significant differences in the number of BCND or ILND and LN metastasis between the two groups.




3.3 Follow-up data comparison

In the combination group, 25 patients were followed up long-term, while 1 patient was lost to follow-up immediately post-surgery. In the MTC group, 8 patients were lost to follow-up, and the remaining patients were followed up. The mean follow-up period ranged from 3 to 80 months (34.3 ± 24.2 months) for the combination group, and from 2 to 87 months (29.4 ± 22.8 months) for the MTC group. Serum Ctn and CEA levels significantly decreased at 1 month post-operative in both groups compared to pre-operative levels, but the differences between the groups were not statistically significant (Table 3). At 1 and 6 month post-surgery, the thyroglobulin (Tg) level was higher in the combination group compared to the MTC group, but this difference did not reach significance. At the last follow-up, no significant differences in serum Ctn, CEA, and Tg levels were observed between the two groups.


Table 3 | Follow-Up data of the MTC+PTC group and the MTC group.
	
	MTC+PTC group (n=25)
	MTC group (n=134)
	t
	P



	Pre-operative data (Median)


	 Ctn (pg/mL)
	80.53
	272.8
	0.346
	0.73


	 CEA (ng/mL)
	6.9
	21.25
	-0.079
	0.937


	 Tg (ug/L)
	12.6
	12
	0.728
	0.47


	Post-operative data (Median)
(1 month)


	 Ctn (pg/mL)
	34.75
	10.375
	1.061
	0.292


	 CEA (ng/mL)
	4.555
	6.34
	-0.77
	0.443


	 Tg (ug/L)
	0.56
	0.195
	-0.603
	0.551


	Post-operative data (Median)
(6 month)


	 Ctn (pg/mL)
	42.5
	10.25
	0.563
	0.575


	 CEA (ng/mL)
	1.795
	2.12
	-0.485
	0.629


	 Tg (ug/L)
	0.2
	0.08
	-0.761
	0.455


	Last follow-up data (Median)


	 Ctn (pg/mL)
	67.5
	34.02
	0.112
	0.911


	 CEA (ng/mL)
	3.83
	2.64
	-0.482
	0.63


	 Tg (ug/L)
	0.14
	0.12
	0.676
	0.502





MTC, Medullary thyroid carcinoma; PTC, Papillary thyroid carcinoma; Ctn, Calcitonin; CEA, Carcinoembryonic antigen; Tg, Thyroglobulin.






3.4 Prognosis comparison

During the follow-up, 6 patients in the combination group were disease-free, 4 patients had biochemical abnormalities, 1 patient had cervical lymph node metastasis, and 1 patient had liver metastasis. In the MTC group, 65 patients were disease-free, 17 patients had biochemical abnormalities, and 11 patients had structural abnormalities. Among the 11 patients with structural abnormalities, 8 had cervical lymph node metastasis, 1 had lung metastasis, and 2 had metastases to the skull and ischium. All metastatic lesions were MTC metastases. The recurrence rate was similar between the two groups (P = 0.196).




3.5 Risk factors for biochemical/structural abnormalities

The univariate analysis revealed that the max tumor diameter (OR, 1.04; P=0.023), total tumor diameter (OR, 1.04; P=0.013), capsule invision (OR, 8.24; P=0.001), extracapsular invasion (OR, 24.7; P=0.003), recurrent nerve invasion and (OR, 14.48; P=0.014) were significantly associated with the risk of biochemical/structural abnormalities in MTC group (Table 4).


Table 4 | Univariate logistic regression analysis for recurrence and metastasis in MTC and MTC+PTC group.
	Variable
	Recurrence in MTC group
	Metastasis in MTC group
	Recurrence in MTC+PTC group


	OR/RR
	95%CI
	P
	OR/RR
	95%CI
	P
	OR/RR
	95%CI
	P



	Gender (Female)
	0.6
	0.23~1.53
	0.282
	NA
	NA
	NA
	0.43
	0.03~4.99
	0.486


	Age
	0.99
	0.95~1.02
	0.419
	0.99
	0.85~1.13
	0.846
	1.02
	0.92~1.14
	0.764


	Tumor count
	1.91
	0.93~4.47
	0.100
	0.74
	0.02~7.43
	0.848
	0.64
	0.09~2.84
	0.575


	Max tumor diameter
	1.04
	1.01~1.08
	0.023*
	1.03
	0.89~1.14
	0.626
	1
	0.92~1.08
	0.991


	Total tumor diameter
	1.04
	1.01~1.07
	0.013*
	NA
	NA
	NA
	0.98
	0.88~1.07
	0.669


	Multifocal
	1.68
	0.63~4.55
	0.299
	NA
	NA
	NA
	3
	0.32~34.77
	0.341


	Capsule invision
	8.24
	2.58~32.3
	0.001*
	NA
	NA
	NA
	5.25
	0.53~72.52
	0.172


	Muscular involvement
	NA
	NA
	NA
	NA
	NA
	NA
	5.33
	0.38~144.17
	0.232


	Extracapsular invasion
	24.7
	4.44~464.99
	0.003*
	NA
	NA
	NA
	NA
	NA
	NA


	Recurrent nerve invasion
	14.48
	2.48~276.03
	0.014*
	NA
	NA
	NA
	NA
	NA
	NA


	Distant metastasis
	2.27
	0.21~50.23
	0.513
	NA
	NA
	NA
	NA
	NA
	NA


	Metastasis of BCN
	0.97
	0.82~1.15
	0.742
	1.26
	0.68~2.14
	0.342
	NA
	NA
	NA


	BCND
	1
	0.91~1.1
	0.992
	0.93
	0.49~1.32
	0.754
	0.86
	0.57~1.19
	0.406


	Metastasis of ILN
	1.02
	0.95~1.09
	0.577
	1.06
	0.83~1.2
	0.425
	NA
	NA
	NA


	ILND
	1
	0.98~1.03
	0.923
	1
	0.86~1.09
	0.955
	NA
	NA
	NA


	Max LN metastasis diameter
	1.02
	0.98~1.06
	0.352
	1.06
	0.93~1.17
	0.249
	NA
	NA
	NA


	Familial
	0.94
	0.21~3.86
	0.929
	NA
	NA
	NA
	NA
	NA
	NA





MTC, Medullary thyroid carcinoma; PTC, Papillary thyroid carcinoma; BCN, bilateral central lymph nodes; BCND, bilateral central lymph node dissection; ILN, Ipsilateral lymph nodes; ILND, Ipsilateral lymph node dissection; OR, Odds ratio; RR, Risk ratio; 95% CI, 95% confidence interval.

*P<0.05.



Due to the missing of follow-up data, we only performed a multivariate analysis for recurrence in MTC group. In the multivariate analysis, only the max tumor diameter (OR, 1.04; P=0.042), and capsule invision (OR, 6.81; P=0.028) was independently associated with biochemical/structural abnormalities (Table 5).


Table 5 | Multivariate logistic regression analysis for recurrence in MTC group.
	Variable
	OR
	95%CI
	P



	Sex
	
	
	


	 Male
	Ref.
	 
	 


	 Female
	1.04
	0.25-4.46
	0.059


	Age
	0.95
	0.89-1
	0.96


	Total tumor diameter
	1.04
	1-1.09
	0.042*


	Capsule invision
	6.81
	1.29-43.05
	0.028*


	Extracapsular invasion
	7.89
	0.77-191.15
	0.112





RR, Risk ratio; 95% CI, 95% confidence interval.

*P<0.05.







4 Discussion

Currently, the etiology of patients with concurrent MTC and PTC is not well clarified. There are five main hypotheses regarding the co-occurrence of MTC and PTC (18). The first is the hostage theory (19, 20), which primarily explains mixed MTC-PTC cases. Microscopic analysis has revealed that MTC can entrap follicular cells, leading to hyperplastic follicular foci. Genetic mutations during proliferation may result in neoplastic transformation. The second is the local effect hypothesis (21, 22), which asserts that factors such as radiation can induce tumors of both cellular origins simultaneously. The third is the stem cell hypothesis (23), based on the idea that both follicular epithelial and parafollicular cells share common proto-oncogenes. The fourth is the different differentiation theory (12), which posits that both types of cells activate shared oncogenic pathways. The fifth is the collision theory (24), which proposes that the simultaneous occurrence of two tumors is merely coincidental, given the higher incidence of PTC among thyroid cancers.

A search of the literature yielded only four studies analyzing this phenomenon, with three supporting the collision hypothesis (11, 16, 25) and one supporting the stem cell hypothesis (26). Kim et al. (16) reported that the combined group was older than the MTC-only group (53.5 years vs. 44.5 years, P=0.009), but this finding was not corroborated by other literatures or by our study. Machens et al. (25) noted that the maximum diameter of MTC in the combined group was smaller (11 mm vs. 20 mm, P=0.008), suggesting that more meticulous pathological examination is required to detect PTC lesions. However, neither Kim et al. nor our study found a significant difference in MTC maximum diameter between the groups. Machens et al. also observed that the incidence of MTC combined with PTC was lower in Germany compared to Italy and Korea (3.6% vs. 13.8% vs. 18.9%, respectively), which may be due to higher iodine levels in the latter two regions. In areas with higher iodine levels such as Chengdu (27), the proportion of PTC in the thyroid cancer pathology is relatively higher. In our study, the incidence of MTC combined with PTC was 15.7%. In addition, Shifrin et al. (26) suggested that MTC patients with RET-V804M mutations are more likely to have concomitant PTC. However, Machens et al. (25) reported that RET-V804M mutation-positive MTC patients did not detect PTC. Although our study did not include genetic testing, current research does not establish a definitive correlation between RET gene mutations and co-existence of MTC and PTC. Future multi-center studies with systematic genetic testing are warranted to further elucidate the potential role of RET mutations in the co-occurrence of MTC and PTC. Given the conflicting reports regarding RET mutations and their association with PTC co-occurrence, the lack of genetic data in our study limits our ability to assess whether genetic background influences the clinicopathological features or outcomes observed in our cohort. However, our findings on prognosis and tumor behavior remain clinically relevant, as they reflect real-world scenarios where genetic testing is not always routinely performed. Future multi-center studies integrating comprehensive molecular profiling with clinical data are needed to determine whether specific genetic alterations modify the biological behavior of concurrent MTC and PTC. Biscolla et al. (11) classified the prognosis of MTC patients and indicated that PTC does not affect the prognosis of MTC, a conclusion that is consistent with our findings.

In this study, all patients had independent cancer foci, with 76% (19/25) having the two cancer foci located in different lobes, thus not supporting the hostage theory. There were no significant differences in demographic characteristics, pathological data, follow-up data, or prognosis between the two groups. This suggests that the presence of PTC does not significantly alter the invasiveness or prognosis compared to isolated MTC. However, it is important to note that more extensive surgical interventions (e.g., total thyroidectomy with central lymph node dissection) may be required in cases of concurrent MTC and PTC, potentially increasing the risk of postoperative complications such as hypocalcemia and recurrent laryngeal nerve injury. Previous studies have highlighted that demolitive thyroid surgery carries higher rates of transient or permanent hypocalcemia, particularly in patients without adequate calcium and vitamin D supplementation (28). Additionally, completion thyroidectomy after initial hemithyroidectomy may pose additional risks, including vocal cord dysfunction (29). Preoperative assessment of vocal cord motility using transcutaneous laryngeal ultrasonography could help mitigate this risk (30). The lack of consistent differences in clinical data between the combined group and the MTC group indicates that observed differences might be due to random factors. Considering all available evidence, while the local effect hypothesis, stem cell hypothesis, and different differentiation hypothesis cannot be entirely excluded, the collision hypothesis seems to be more plausible.

Of course, this study had several limitations. First, our study was retrospective trials, which inevitably add a degree of selection bias to the results. Second, despite having 25 patients in the combined group, which is larger compared to previous case reports, relatively small number of patients with short-term follow-up data were included in our study. Third, due to financial constraints, patients were reluctant to detect the RET proto-oncogene mutation. Accordingly, well-designed trials with larger volume and longer follow-up are needed to confirm the mechanisms and relationships of MTC combined with PTC.

In conclusion, this study reveals no significant difference in the invasiveness and prognosis between the MTC-PTC co-existence and only MTC groups.
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OEBPS/Images/table2.jpg
Maximum tumor diameter (mm) 20.00 + 13.36 2532 + 1494 1.408 0.162
Multiple lesions (n) 1.303 0.521
Yes 9 (36.0%) 44 (32.8%)
No 9 (36.0%) 52 (38.8%)
m’s‘i’;’;“;’"bmm 0.683 0.409
Yes 8 (32.0) 30 (22.4%)
No 17 (68.0) 104 (77.6%)
Strap muscle invasion (n) 0.076 0.783
Yes 3 (12.0%) 13 (9.7%)
No 22 (88.0%) 121 (90.3%)
LN dissection (N) 41.17 £ 17.50 35.96 + 20.77 -0.586 0.561
LN metastasis (N) 6.67 + 6.69 11.69 + 9.54 1.244 0.219
BCND (N) 7.05 + 3.72 6.67 + 5.33 -0.301 0.764
Metastasis of BCN (N) 1.39 + 2.62 2.01 £2.92 0.844 0.401
ILND (N) 25.73 + 14.71 30.62 £ 16.17 0.941 0.35
Metastasis of ILN (N) 2.00 + 2.828 25.73 £ 14.37 1.601 0.114
pT (n) 8.022 0.431
T1 9 (50.0%) 34 (25.4%)
T 4 (16.0%) 25 (18.7%)
13 5 (20.0%) 25 (18.7%)
T4 1 (4.0%) 16 (12.0%)
Tx 4 (16.0%) 30 (22.4%)
pN (n) 5.552 0.062
NO 6 (24.0%) 38 (28.4%)
Nla 6 (24.0%) 11 (8.2%)
N1b 6 (24.0%) 45 (33.6%)
PM (n) 0.503 0.778
Mo 22 (88.0%) 124 (92.5%)
Ml 1 (4.0%) 6 (4.5%)
Mx 2 (8.0%) 2 (1.5%)

MTC, Medullary thyroid carcinoma; PTC, Papillary thyroid carcinoma; LN, Lymph nodes; BCN, bilateral central lymph nodes; ILN, Ipsilateral lymph nodes.





OEBPS/Images/table4.jpg
Recurrence in MTC group Metastasis in MTC group Recurrence in MTC+PTC group

YAERe OR/RR  95%Cl P OR/RR  95%Cl P OR/RR 95%Cl P
Gender (Female) 0.6 0.23~1.53 0.282 NA NA NA 043 0.03~4.99 0.486
Age 0.99 0.95~1.02 0419 0.99 0.85~1.13 0.846 1.02 0.92~1.14 0.764
Tumor count 191 0.93~4.47 0.100 0.74 0.02~7.43 0.848 0.64 0.09~2.84 0.575
Max tumor diameter 1.04 1.01~1.08 0.023* 1.03 0.89~1.14 0.626 1 0.92~1.08 0.991
Total tumor diameter 1.04 1.01~1.07 0.013* NA NA NA 0.98 0.88~1.07 0.669
Multifocal 1.68 0.63~4.55 0.299 NA NA NA 3 0.32~34.77 0.341
Capsule invision 8.24 2.58~32.3 0.001* NA NA NA 525 0.53~72.52 0.172
Muscular involvement NA NA NA NA NA NA 5.33 0.38~144.17 0.232
Extracapsular invasion 247 4.44~464.99 0.003* NA NA NA NA NA NA
Recurrent nerve invasion 14.48 248~276.03 | 0014*  NA NA NA NA NA NA
Distant metastasis 227 0.21~50.23 0.513 NA NA NA NA NA NA
Metastasis of BCN 0.97 0.82~1.15 0.742 1.26 0.68~2.14 0.342 NA NA NA
BCND 1 091~1.1 0.992 0.93 0.49~1.32 0.754 0.86 0.57~1.19 0.406
Metastasis of ILN 1.02 0.95~1.09 0.577 1.06 0.83~1.2 0425 NA NA NA
ILND 1 0.98~1.03 0923 1 0.86~1.09 0.955 NA NA NA
Max LN metastasis diameter 1.02 0.98~1.06 0.352 1.06 0.93~1.17 0.249 NA NA NA
Familial 0.94 0.21~3.86 0.929 NA NA NA NA NA NA

MTC, Medullary thyroid carcinoma; PTC, Papillary thyroid carcinoma; BCN, bilateral central lymph nodes; BOND, bilateral central lymph node dissection; ILN, Ipsilateral lymph nodes; ILND,
Ipsilateral lymph node dissection; OR, Odds ratio; RR, Risk ratio; 95% CI, 95% confidence interval.
*P<0.05.
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Pre-operative data (Median)

Ctn (pg/mL) 80.53 2728 0.346 0.73
CEA (ng/mL) 69 2125 0.079 0.937
Tg (ug/L) 126 12 0728 047
Post-operative data (Median)
(1 month)
Ctn (pg/mL) 3475 10375 1.061 0.292
CEA (ng/mL) 4555 634 0.77 0.443
Tg (ug/L) 056 0.195 0.603 0551
Post-operative data (Median)
(6 month)
Ctn (pg/mL) 425 10.25 0563 0575
CEA (ng/mL) 1.795 212 0.485 0.629
Tg (ug/L) 02 0.08 0761 0455
Last follow-up data (Median)
Ctn (pg/mL) 675 34.02 0.112 0.911
CEA (ng/mL) 383 264 0.482 0.63
Tg (ug/L) 0.14 012 0676 0.502

MTC, Medullary thyroid carcinoma; PTC, Papillary thyroid carcinoma; Ctn, Calcitonin; CEA, Carcinoembryonic antig

; Tg, Thyroglobulin.
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MiEsipue MTC group (n=134)

group (n=25)

Sex
Male 6 (24.0%) 54 (40.3%)
Female 19 (76.0%) 80 (60.0%)
Age (Mean + SD) 47.93 £ 8.56 45.82 £ 15.41
<55 years old 19 (76.0%) 95 (70.9%)
>55 years old 6 (24.0%) 39 (29.1%)
HD 11 3
Surgery
TT+BCND 6 (24.0%) 33 (24.6%)
TT+BCND+ILND 17 (68.0%) 64 (47.8%)
TT+BCND+BLND 2 (8.0%) 17 (12.7%)

2418

-0.07

0.145

0.334

3.295

0.12

0.944

0.704

0.564

0.193

SD, Standard deviation; MTC, Medullary thyroid carcinoma; PTC, Papillary thyroid carcinoma; HD, Hashimoto's disease; T, total thyroidectomy; BCND, bilateral central lymph node

dissection; ILND, Ipsilateral lymph node dissection; BLND, Bilateral lymph node dissection.
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Variable OR 95%Cl P
Sex

Male Ref.

Female 1.04 0.25-4.46 0.059
Age 0.95 0.89-1 0.96
Total tumor diameter 1.04 1-1.09 0.042*
Capsule invision 6.81 1.29-43.05 0.028*
Extracapsular invasion 7.89 0.77-191.15 0.112

RR, Risk ratio; 95% CI, 95% confidence interval.

*P<0.05.






