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Thyroidectomy without lymph
node dissection should be
considered for stage T1
medullary thyroid carcinoma: a
population-based cohort study

Zixia Tao', Xianzhao Deng', Zheng Ding, Bomin Guo
and Youben Fan*

Department of General Surgery, Thyroid and Parathyroid Center, Shanghai Sixth People’s Hospital
Affiliated to Shanghai Jiao Tong University School of Medicine, Shanghai, China

Background: The necessity and therapeutic value of lymph node dissection
(LND) in early stage T1 MTC patients remain controversial.

Methods: Patients with TIMTC were identified from the Surveillance,
Epidemiology, and End Results (SEER) database. Poisson regression analysis
was utilized to investigate promotive factors for lymph node metastasis in
TIMTC patients. Fisher's exact test was employed to calculate baseline
differences between non-LND and LND groups. Propensity score match (PSM)
was used to control baseline bias. Survival outcomes were calculated by Kaplan-
Meier method and log-rank test. Multivariable Cox regression assessed the
prognostic impact of LND across subgroups.

Results: Of 3298 MTC cases, 50.4% were TIMTC. The lymph node metastasis
rate increased along with the T stage (from 22.2% to 90.5%). Among 1231 TIMTC
patients included after exclusion criteria, 72.0% underwent LND and 22.0% had
lymph node metastasis. Patients aged younger than 44 years (RR=1.700,
p<0.001), male (RR=1.832, p<0.001), and with tumor larger than 10mm
(RR=2.361, p<0.001) were more likely to have lymph node metastasis, while
elderly patients (p<0.001) and those with microcarcinoma (p<0.001) were more
likely to undergo non-LND procedures. LND provided no OS or DSS benefit over
non-LND before and after propensity score match (matched 10-year OS/DSS:
LND 83.8/96.2% vs non-LND 81.9/99.3%, p>0.05). Subgroup analyses revealed
no prognostic gain with LND in any subgroup (p>0.05).

Conclusion: Nearly half of MTC patients were diagnosed at T1 stage and had low
lymph node risk. Different from ATA guidelines, avoiding routine LND conferred
similar prognosis to standard procedures while potentially improving quality of
life. Large-scale prospective multi-center studies should be conducted to further
validate these findings.
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Introduction

Medullary thyroid carcinoma (MTC) arises from thyroid
parafollicular cells, characterized by specific secretion of
calcitonin and carcinoembryonic antigen (CEA). Since endocrine
suppressive therapy and iodine-131 therapy are ineffective, surgery
remains the only curative option for MTC (1-3). The 2015 ATA
guidelines recommended total thyroidectomy (TT) with bilateral
central lymph node dissection (LND) with/without lateral LND for
all MTC patients, considering potential multifocality and high
nodal risk in hereditary cases (~25%) (1). However, this standard
approach raises concerns over high complication rates and
overtreatment for early-stage MTC (4-8).

Total thyroidectomy with bilateral LND increased the risk of
harm bilateral recurrent larynx nerve and parathyroids. A recent
multicenter cohort study revealed that the hypoparathyroidism rate
and recurrent laryngeal nerve paralyzes rate in patients who
underwent surgical procedures are 43.8-56% and 11.3-28%,
respectively, which means that these patients may require regular
oral or intravenous calcium supplements, lose their normal speech
voice or even be unable to speak. Interestingly, the researchers
found limiting the scope of LND reduced these to 29% and 6%,
respectively (9). Another controversial issue is the overtreatment of
standard surgical procedures in early-stage MTC patients. Patients
with <2 cm intrathyroidal tumors were defined as stage T1
medullary thyroid carcinoma (TIMTC) (10). According to past
studies, TIMTC constitutes approximately 43-68% of all MTC
cases, and has a good prognosis (10-year DSS: 97%), even
patients who develop regional metastases tend to survive for a
long time (4, 5, 11, 12). Intriguingly, ATA guidelines allow
for incomplete surgery in early-stage MTC without hereditary
traits or elevated postoperative calcitonin, implying cure is
possible with less than total thyroidectomy and standard lymph
node dissection (1).

In light of these doubts about the practices recommended by the
ATA guidelines, several recent studies have investigated the optimal
surgical procedure for early-stage sporadic MTC patients and
supported unilateral thyroidectomy as curative for selected early
sporadic MTC (5, 6, 13). However, past studies have mainly focused
on the extent of thyroidectomy, and data on optimal lymph node
dissection and outcomes in early MTC are scarce. What’s more,
clinical data on these studies have been primarily gathered from
retrospective institutional experience. Large-scale population-based
analyses on this topic are warranted to understand its full
clinical implications.

In the present study, we utilized the SEER database to
demonstrate the N-stage distribution at different T stages in MTC
patients, for the first time. In addition, we compare survival
outcomes between LND and non-LND groups in TIMTC
patients by propensity score matching for the first time. Further
subgroup analyses were also performed to verify the benefits of
LND in different subgroups. The results of our study indicated that
since the low lymph node metastasis risk in TIMTC patients, LND
failed to improve the prognosis, indicating that avoiding LND in
TIMTC patients is viable.
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Materials and methods
Data sources

The data for patients with T1 stage MTC who were diagnosed
between 2004 and 2020 were extracted using SEER*STAT software
(v8.4.0, https://seer.cancr.gor/, published in April 2023) The
Surveillance, Epidemiology, and End Results (SEER) program
includes 17 high-quality population-based registries, containing
28% of the US population.

The study cohort was selected by the following variables.
“Primary site label” and “ICD3-O-3” variables were set to C73.9
and 8845,8510-8513, respectively, for screening MTC patients.
“Diagnostic Confirmation” and “Type of reporting source”
variables were used to exclude patients confirmed by microscopy,
autopsy, and death certificates. Demographic characteristics were
extracted through “Sex”, “Age recode with single ages and 90+,
“Race recode (W, B, Al, API)”, and “Marital status at diagnosis”
variables. Age was divided into categorical variables: 0-44, 45-64,
265 years, corresponding to young, middle-aged, and old patients,
respectively. “Cs Tumor (2004-2015)”, “Derived SEER Combined
(2016-2017)” and “EOD Primary tumor (2018+)” variables were
used to extract clinicopathological characteristics. Treatment-
related characteristics and outcome data were gained from “Rx
Summ-Surg Prim site”, “Regional lymph nodes examined”,

»

“Survival months”, “Vital status recode” and “SEER case-specific
death classification” variables. The SEER program updates follow-
up data annually, at minimum monthly intervals, and the follow-up
end point was December 2020. Patients with tumor size <20mm
and no extrathyroidal extension were included in the SEER cohort,
while patients with surgical scope less than total thyroidectomy,
unknown N stage, unknown lymph node dissection, and distant
metastasis were excluded. Figure 1 illustrates the detailed inclusion
and exclusion process. The work has been reported in line with the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement (14).

Statistical analyses

Categorical variables were expressed as percentages and
continuous variables were expressed as meant standard deviation
or median with percentiles. Modified Poisson regression analysis
was utilized to investigate promotive factors for lymph node
metastasis in TIMTC patients. The Fisher’s exact test was used to
assess baseline level differences between the non-LND group and
the LND group. To reduce the influence of the selection bias, the
PSM method of logistic regression analysis was used to match the
clinicopathological features of the patients in these two groups with
a matching ratio of 1:1, nearest neighbor caliper matching, with a
caliper value of 0.2. Based on previous studies, the baseline level of
four characteristics, namely, sex, age at diagnosis, marital status and
tumor size were corrected by PSM. The Kaplan-Meier method and
log-rank test were used to establish the survival curves of matched
groups and compare the overall survival (OS) rates and disease-
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Patients with MTC in SEER-17 database
from 2004-2020 (N=3298)

Patients with unknown T stage (N=280) Patients with tumor size >2cm(N=1719)
Patients with unknown N stage (N=58) Patients with extrathyroid invasion(N=138)
Study cohort for " .
T stage /N stage distribution Patlents_wnh TIMTC
(N=2960) (N=1441)
Patients with distant metastasis(N=35)
Surgical scope less than total thyroidectomy(N=132)
Unknown whether LND was performed(N=2)
Patients with unknown N stage (N=40)
Patients with unknown cause of death(N=1)
Study cohort (N=1231)
Stage T1 Stage T2 Stage T3 Stage T4
(N=1402) (N=693) (N=675) (N=190)
PSM PSM
LND (N=329) Non-LND (N=329)

FIGURE 1

The inclusion, exclusion, and divided criteria of the SEER cohort. MTC, Medullary thyroid carcinoma; SEER, Surveillance, Epidemiology, and End
Results database; TIMTC, T1 stage medullary thyroid carcinoma; PSM, Propensity score matching; LND, Lymph node dissection.

specific survival (DSS) rates. Multivariate Cox regression analysis
was used for subgroup analyses of LND efficacy, with all results
adjusted by age, sex, tumor size, race, and marital status. All tests
were two-tailed with o defined as 0.05. The confidence interval (CI)
was set at 95%. All the statistical analyses were performed by R
software (V4.2.1) or IBM SPSS Statistics 25. The “Matchit” package
was used for PSM and the “Mice” package was employed for
multiple imputations.

Results

T stage and N stage distribution in the
SEER database

A total of 3298 MTC patients were identified from the SEER
database between 2004 and 2020. Figure 2 shows T stage
distribution and N stage distribution by different T stages. The

figure demonstrated that TIMTC patients accounted for
approximately 47.4% of all MTC patients. Additionally, we found
that the lymph node metastasis rate increased with higher T stage,
and TIMTC patients had the lowest rate (22.2%), while rates for
stage T2, T3, and T4 patients were 37.5%, 71.5%, and
90.5%, respectively.

Clinicopathological features, and
promotive factors for lymph node
metastasis in TLIMTC patients

A total of 1231 TIMTC patients were included in our study
cohort from the SEER database. Among 1231 TIMTC patients,
65.6% were female and 41.6% were diagnosed at 45-64 years.
Moreover, 51.8% had tumor size <10 mm. Additionally, LND was
performed in approximately 72.0% of patients, but lymph node
metastasis was present in only 22.0%. The mean follow-up period of

A T stage distribution B
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FIGURE 2

T stage distribution and N stage distribution at different T stage in the SEER database. (A) T stage distribution of MTC patients in the SEER database;

(B) N stage distribution by T stage in the SEER database.
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the entire cohort was 81.0 months, with 123 deaths and 25 disease-
specific deaths. Detailed clinicopathological characteristics are
demonstrated in Table 1.

Besides, modified Poisson regression analysis demonstrated
young age (RR=1.700, p<0.001), male (RR=1.832, p<0.001), and
tumor larger than 10mm (RR=2.361, p<0.001) were significantly
independent promotive factors for lymph node metastasis in
TIMTC patients. (Table 2).

Baseline level, outcomes, adjusted
outcomes in the LND and non-LND groups

The SEER cohort was divided into LND and non-LND groups
based on whether LND was performed. Table 3 illustrates the
baseline characteristics of the two groups before and after PSM.
Before PSM, there were significant differences in age (P<0.001) and
tumor size (P<0.001) between the two groups. Namely, the non-
LND group had a higher proportion of elderly patients (36.8%) and
microcarcinoma (60.0%), compared to the LND group (25.9%,
48.6%). These differences were corrected by PSM, and all the
baseline levels of these two groups achieved consistent.

Figure 3 reveals outcomes and PSM-adjusted outcomes between
LND and non-LND groups. Results showed no significant
advantage for LND over non-LND both before and after PSM.
Additionally, the LND group and the non-LND group both
achieved high 10-year disease-specific survival (DSS) rate, 96.2%
and 99.3%, respectively.

Subgroup analysis of lymph node
dissection efficacy

Although LND did not improve outcomes for all TIMTC
patients, multivariable Cox regression analysis was employed to
evaluate its potential efficacy in different subgroups. Figure 4
demonstrates the results of the subgroup analysis. The results
indicated no improved outcomes with LND in any subgroup,
even in older age (HR=1.019, 0.648-1.603) and in patients with
tumors size between 11-20 mm (HR=0.838, 0.511-1.374).

Discussion

The standard surgical procedure, total thyroidectomy with
bilateral central lymph node dissection with/without lateral lymph
node dissection, recommended by ATA guidelines remains
controversial for early-stage MTC patients (1). While several
studies examined thyroidectomy extent, few evaluated optimal
lymph node dissection (4-6, 13). Our findings showed TIMTC
had a low lymph node metastasis rate (22%) and a relatively good
prognosis (10-year DSS: 95.5-99.3%). Our results for the first time
revealed that TIMTC patients who underwent total thyroidectomy
with LND had no significant advantage over those underwent total
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TABLE 1 Clinical characteristics of patients with stage T1 medullary
thyroid carcinoma from 2004-2020 in the SEER cohort.

No. of
patients (N)

Characteristics Percentage (%)

Total 1231 ‘ 100.0
Age at diagnosed, years/Sex

0-44/M 121 9.8

0-44/F 241 19.6

45-64/M 175 14.2

45-64/F 338 27.4

>65/M 127 10.4

>65/F 229 18.6
Race (N=1215)

White 1043 85.8

Black 94 7.7

Others 78 6.4
Marital status (N=1170)

Married 687 58.7

Not married 483 41.3
Household income, $

<60,000 934 75.9

>60,000 297 24.1
Tumor size, mm

1-10 638 51.8

11-20 593 482
N stage

NO 960 78.0

Nla 150 122

N1b 121 9.8
LND

No 345 28.0

Yes 886 72.0
Follow-up time, months(Mean + SD)

81.0 + 55.1 -

Survival status

Death 123 10.0

Alive 1108 90.0
Disease-specific survival status

Dead of MTC 25 2.0

Others 1206 98.0

F, Female; M, Male; LND, Lymph node dissection; SD, Standard deviation; MTC, Medullary
thyroid carcinoma.
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TABLE 2 Promotive factors for lymph node metastasis in
TAMTC patients.

Characteristics

Multivariable analysis

RR 95% Cl

Age at diagnosis, 0-44 years Ref.

Age at diagnosis, 45- 0.772 0.610-0.978 0.032
64 years

Age at diagnosis, =265 years 0.588 0.446-0.775 <0.001
Sex, Female Ref.

Sex, Male 1.823 1.490-2.230 <0.001
Race, White Ref.

Race, Black 1.033 0.712-1.450 0.863
Race, others 0.712 0.444-1.144 0.161
Tumor size, 1-10mm Ref.

Tumor size, 11-20mm 2.361 1.877-2.970 <0.001

RR, Relative risk; CI, Confidence interval.

thyroidectomy alone in both outcomes and PSM-adjusted
outcomes. Further subgroup Cox analyses revealed no prognostic
benefit of LND in any subgroup. Our study supported

10.3389/fendo.2024.1433329

thyroidectomy without LND as a viable treatment option for
TIMTC patients, providing an extra margin of safety for reducing
the extent of lymph node dissection in TIMTC patients.

Recent epidemiological data showed an increased proportion of
early-stage MTC patients in the United States, indicating that more
attention should be paid to the management of these patients (15,
16). Our results revealed that TIMTCs were the main component of
MTC patients, accounting for approximately 50.4% of cases. What’s
more, our results showed these patients rarely died of MTC, with a
good 10-year DSS rate (95.2-99.3%). Similarly, Gui et al. found the
DSS of TIMTC patients with tumor size <10mm and those with
tumor size >10mm was approximately 98% and 95%, respectively
(17). Based on survival data and clinical practice, many surgeons
view the standard procedure as overly aggressive for TIMTC
patients, prompting studies on the surgical extent. Ito et al.
followed 233 MTC patients for up to 433 months (median
follow-up time 129 months) and found that unilateral
thyroidectomy was an adequate local radical surgical procedure
for patients with sporadic MTC (5). Similarly, Zhang et al. found no
biochemical cure or OS benefit of total thyroidectomy over
unilateral thyroidectomy in 129 unilateral sporadic MTC patients
(6). In a pilot study, Dralle et al. proposed unilateral thyroidectomy
with ipsilateral central LND as a curative strategy for non-
desmoplastic sporadic MTC (13). However, these studies all

TABLE 3 Baseline difference in patients with stage T1 medullary thyroid carcinoma before and after PSM in the SEER cohort.

Before PSM, N (%)

After PSM, N (%)

Characteristics LND Non-LND P-value LND Non-LND
Total 886 (100.0) 345 (100.0) 329 (100.0) 329 (100.0) -
Sex 0.095 1.000
Male 317 (35.8) 106 (30.7) 105 (31.9) 105 (31.9)
Female 569 (64.2) 239 (69.3) 224 (68.1) 224 (68.1)
Age at diagnosed, years <0.001 1.000
0-44 282 (31.8) 80 (23.2) 80 (24.3) 80 (24.3)
45-64 375 (42.3) 138 (40.0) 130 (39.5) 130 (39.5)
>65 229 (25.9) 127 (36.8) 119 (36.2) 119 (36.2)
Marital status 0.652 1.000
Married 524 (59.1) 199 (57.7) 194 (59.0) 194 (59.0)
Not married 362 (40.9) 146 (42.3) 135 (41.0) 135 (41.0)
Tumor size, mm <0.001 1.000
1-10 431 (48.6) 207 (60.0) 195 (59.3) 195 (59.3)
11-20 455 (51.4) 138 (40.0) 134 (40.7) 134 (40.7)
N stage -
NO 615 (69.4) 345 (100.0) 243 (73.9) 329 (100.0)
Nla 150 (16.9) 0 (0.0) 42 (12.8) 0 (0.0)
N1b 121 (13.7) 0 (0.0) 44 (13.3) 0 (0.0)

PSM, Propensity score matching; LND, Lymph node dissection; MTC, Medullary thyroid carcinoma.
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FIGURE 3

Outcomes and PSM-adjusted outcomes of patients with stage T1 medullary thyroid carcinoma between LND and non-LND groups. (A) Overall
survival (OS) before PSM; (B) OS after PSM; (C) Disease-specific survival (DSS) before PSM; (D) DSS after PSM. PSM, Propensity score matching; LND,
Lymph node dissection.

Subgroup LND (No.) Non-LND (No.) Hazard Ratio(95%Cl)

All patients 886 345 A 0.983 (0.678-1.426)

Age at diagnosed

0-44 years 282 80 | B | 1.523 (0.165-14.081)
45-64 years 375 138 | B | 0.965 (0.475-1.962)
265 years 229 127 P 1.019 (0.648-1.603)

Sex
Male 317 106 } ] ! 1.380 (0.772-2.468)
Female 569 239 —a— 0.799 (0.487-1.310)

Size
1-10 mm 431 207 | ] | 1.238 (0.705-2.172)
11-20 mm 455 138 A 0.838 (0.511-1.374)

15
The estimates
FIGURE 4

Subgroup analyses of patients with stage T1 medullary thyroid carcinoma by LND. All subgroup analyses were performed using multivariate cox

regression analysis with overall survival as the outcome, adjusting for age, sex, marital status, race, and tumor size. Cl, Confidence interval; LND,
Lymph node dissection.
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focused on the extent of thyroidectomy, and the optimal scope of
lymph node dissection for TIMTC patients has not been well-
established (18).

One reason of lymph node dissection is necessary in MTC
patients is the recognized high lymph node metastasis rate.
However, the specific lymph node metastasis pattern in TIMTC
patients has been poorly defined before (7, 18-21). In the last
century, Moley et al. found that even early-stage patients had a high
lymph node metastasis rate (>75%) (21). Due to the limitation of its
time, this study included residual, recurrent, and delayed LND
cases, potentially biasing results. Machens et al. conducted a
retrospective cohort study and found that 26% of 233 medullary
thyroid microcarcinoma patients experienced lymph node
metastasis, and also provided literature review of lymph node
metastasis rate in these patients (5%-31%) (22). To better
establish lymph node metastasis patterns in MTC patients, we
utilized the large sample cohort from the SEER database for the
first time, finding the increased lymph node metastasis rate with
higher T stage. Our population-based study showed that only 22.0%
of TIMTC patients had lymph node metastasis, suggesting standard
LND may be unnecessary in most TIMTC cases.

To validate our speculation and investigate the LND’s
prognostic impact in TIMTC patients, we included TIMTC
patients from the SEER database and divided them into LND and
non-LND groups. The baseline differences demonstrated the higher
elder patient rate and microcarcinoma rate in the non-LND group,
indicating that these patients were more likely to undergo relatively
conservative surgical procedures. However, the driving factors of
this choice have not been well established, and may be related to the
lower rate of lymph node metastasis in these patients (12, 22).
Considering the potential impact of patients’ age and tumor size on
the recurrence-free survival rate, overall survival rate, and disease-
specific survival rate in MTC patients, we utilized PSM to reduce the
baseline differences and achieved an approximate randomization
effect (23-27). The consequent survival analyses revealed no
outcome benefit with LND both before and after PSM, indicating
that for TIMTC patients, LND failed to improve their prognosis.
Furthermore, we tried to find some subgroups possibly beneficial
from LND. However, multivariable Cox regression by different
clinicopathological features showed that there was no subgroup
beneficial from LND, even in subgroups with relatively worse
prognosis, like elder patients and patients with tumor size
>10mm. Therefore, we further validated that total thyroidectomy
without LND is a viable treatment option for TIMTC patients,
based on survival analyses and subgroup analyses. Since the
incidence of TIMTC is still increasing, our findings may guide
the treatment of more than half of MTC patients, improving their
life quality with the similar prognosis to standard procedures.

However, it’s worth noting that, though our data suggested no
overall LND benefit in TIMTC patients, individualized surgical
procedures remained prudent. Since it is difficult to quantify the
psychological stress caused by the abnormal postoperative
calcitonin level resulting from the positive lymph node residual,
LND was still a viable option in specific TIMTC patients.
Preoperative examinations, like ultrasound and CT, can
sensitively predict the presence of lymph node metastasis, and
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patients with positive preoperative examinations were recognized
as cN1. For cN1 patients, LND in the positive region was a viable
option. For cNO cases, concerns exist regarding occult nodal
metastases leading to biochemical persistence or recurrence (5,
18, 19, 28). For these concerns, Machens et al. investigated the
lymph node metastasis pattern based on the basal calcitonin level,
and found that tumor metastasized to ipsilateral central region first,
then ipsilateral lateral region, then contralateral central region,
contralateral lateral region and upper mediastinum region (28,
29). We also conducted Poisson regression and found that
younger age, male, and tumor larger than 10mm were
independent promotive factors for lymph node metastasis in
TIMTC patients. So, based on the lymph node metastasis pattern
and promotive factors for lymph node metastasis in MTC patients,
there have been two surgical procedures to deal with occult lymph
node metastasis, namely prophylactic LND and delayed LND.
Prophylactic ipsilateral central lymph node dissection was an
optional surgical procedure in partial cNO patients who were
worried about potential occult lymph node metastasis and might
be overwhelmed by it, or in patients with several promotive features
for lymph node metastasis (18, 19). For other cNO patients, since
delayed LND reduced the additional unnecessary surgery scope and
complications, it was a relatively better procedure. Pena et al.
proved that patients with delayed LND and those with
prophylactic LND had a similar biochemical rate and survival
rate (30). Kuo et al. found that reoperation didn’t increase the
death rate and help achieve long-term local control (31). As per
2015 ATA guideline and past studies, postoperative serum
calcitonin level was a sensitive and specific monitoring indicator
for persistent or recurrent disease. The normalized postoperative
serum calcitonin indicates the low risk of recurrence, while the high
postoperative serum calcitonin means the potential persistent
disease and need more imaging examinations, especially regular
neck ultrasound (1, 32). Moreover, Xiao et al. provided an early-
detection method of postoperative occult lymph node residual by
the combination of ultrasound and calcitonin level to better guide
the implementation of delayed LND (33).

In conclusion, our study supported thyroidectomy without
LND as a viable treatment option for TIMTC patients, providing
an extra margin of safety for reducing the extent of lymph node
dissection in TIMTC patients. Surgeons can personalize the choice
of standard LND, prophylactic LND, delayed LND, or non-LND
based on the patient’s clinicopathological features, ultrasound
findings, underlying condition, and expectations for quality of
life. Our findings may help guide and revise the management of
stage T1 medullary thyroid carcinoma.

There are several limitations to this study. Firstly, since the SEER
database lacked genetic information and genetic testing was not
widely implemented in clinical practice, we failed to conduct
subgroup analysis by germline mutations. Though our results
indicated that LND was unnecessary for TIMTC patients, the
impact of LND on hereditary TIMTC patients was not established
in our study. Further cohort studies with complete genetic
information should be conducted to investigate the optimal LND
scope in hereditary TIMTC patients. Secondly, due to the lack of
specific indicators like serum calcitonin level and recurrence in the
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SEER database, our study focused on the distant prognosis (OS, DSS)
and didn’t contain the short-term prognosis (biochemical cure,
recurrence). Though distant prognosis represents final outcomes,
further cohort studies with complete short-term prognosis were still
needed for better completion of the conclusions, as the follow-up cost
and psychological burden related to persistent structural diseases
were difficult to quantization. Thirdly, to reduce the bias from
incomplete surgery, our SEER cohort excluded patients who
underwent unilateral thyroidectomy. Since several recent studies
have investigated the possibility of unilateral thyroidectomy, further
studies focusing on unilateral thyroidectomy with/without LND
should be conducted to supplement our results.

Conclusion

Conclusively, results from this population-based cohort study
indicated that total thyroidectomy without lymph node dissection is
a viable surgical procedure for stage T1 MTC patients, providing an
extra margin of safety for narrowing the extent of lymph node
dissection in nearly half of MTC patients. Further multi-central
cohort studies should be conducted to verify our results.
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