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Background: Papillary thyroid microcarcinoma (PTMC) measures less than 10 mm in diameter, is more common in the thy-
roid lobes, but rarely presents in the thyroid isthmus. This retrospective study aimed to compare patient out-
comes following various types of surgery in patients with PTMC of the thyroid isthmus, at a single center in
China.

Material/Methods: We analyzed the clinical data of patients with isthmus thyroid cancer treated at the First Hospital of China
Medical University. Patients were divided into 2 groups according to the tumor diameter-PTMC of the thyroid
isthmus and papillary thyroid carcinoma >10 mm. The clinicopathological features between the 2 groups were
compared, and the effects of various surgical methods on the prognosis of patients were analyzed.

Results: A total of 70 patients were included in this study: 29 with PTMC of the thyroid isthmus (41.4%) and 41 with
papillary thyroid carcinoma >10 mm (58.6%). The rates of lymph node metastasis (10.3% vs. 34.1%) and ex-
trathyroid extension (0% vs. 14.6%) in the PTMC of the thyroid isthmus were significantly lower than those in
the papillary thyroid carcinoma >10 mm. The recurrence-free survival (RFS) rate was 97.1%. Survival analysis
showed that there was no significant difference in RFS among patients with PTMC of the thyroid isthmus un-
dergoing isthmusectomy, unilateral lobectomy, and total thyroidectomy.

Conclusions: These findings from a single center showed that for patients with PTMC of the thyroid isthmus, who had no
comorbidities, there was no significant difference in outcome between the 3 types of thyroid surgery.
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Material and Methods

In recent years, the incidence of differentiated thyroid carcino-
mas has been the fastest-growing among all thyroid malignant
tumors; most of them are papillary carcinomas and most have
a good prognosis [1]. Papillary thyroid microcarcinoma (PTMC)
measures less than 10 mm in diameter and is more common
in the thyroid lobes, but is rarely present in the thyroid isth-
mus [2]. The thyroid isthmus is a very thin but important band
of tissue connecting the glandular lobes on both sides and is
mostly located in front of the 2"-4" tracheal cartilage rings [3].
Thyroid malignant tumors located in the isthmus are relatively
rare, accounting for about 3-9.2% of all thyroid malignant tu-
mors reported in the literature [4,5]. Because of the specifici-
ty of the tumor’s location, the choice and scope of the surgical
method are controversial. The American Thyroid Association
(ATA) and British Thyroid Association (BTA) have not specified
the method and scope of surgery for thyroid cancer in the isth-
mus [6-8]. Several studies have shown that thyroid carcino-
ma in the isthmus is more likely to show characteristic clinical
features such as multifocality, capsule invasion, extra-glandu-
lar extension, and lymph node metastasis [9-11]. In the past,
radical total thyroidectomy and preventive bilateral or ipsilat-
eral central cervical lymph node dissection were considered
most appropriate [12]. Recently, with increasing understand-
ing of thyroid cancer, the mode of operation tends to be con-
servative. Some studies have suggested that for low-risk, dif-
ferentiated, isthmus thyroid cancer, only isthmusectomy does
not affect prognosis [13-15].

Some previous studies included all patients with isthmus thy-
roid tumors, including those with isthmus thyroid carcinoma
further complicated with carcinoma of the lobe and some pa-
tients with multiple cancers on both lobes [12,16]. Moreover,
mixed with other risk factors affecting prognosis, the existence
of selective bias is not enough to explain the clinicopatholog-
ical characteristics of simple cancer in the thyroid isthmus. As
a more special type, PTMC of the thyroid isthmus also has its
own characteristics in clinical manifestations and tumor bio-
logical behavior. For this group of patients, a different treat-
ment approach is required than for those with non-microcarci-
nomas. To explore the clinical features and appropriate surgical
methods of PTMC of the thyroid isthmus, we analyzed the clin-
ical data of patients with isthmus thyroid carcinoma treated
in our hospital, along with their clinical and pathological fea-
tures, to explore the effects of various surgical methods on
prognosis. Therefore, this retrospective study aimed to com-
pare patient outcomes following thyroid isthmusectomy, uni-
lateral thyroid lobectomy, and total thyroidectomy in patients
with PTMC of the thyroid isthmus at a single center in China.

Inclusion and exclusion criteria

In this retrospective study, the clinical data of patients with
isthmus thyroid cancer treated in the First Hospital of China
Medical University from January 2012 to January 2019 were
analyzed. Data collected included age, sex, complication, thy-
roid ultrasound report, operation record, diagnosis, operation
method, pathology report, and postoperative complications.
The inclusion criteria were as follows: postoperative path-
ological examination confirming differentiated thyroid can-
cer; limited cancer focus and only located in the thyroid isth-
mus; and treatment-naive patients with no previous surgery,
ablation, and other invasive procedures. The exclusion crite-
ria were high-risk subtypes and family history, loss to follow-
up, or incomplete information. Finally, 70 patients were in-
cluded in our study.

The center point of the tumor is defined as the intersection
of its longest and shortest diameters. When the center point
of the tumor is within the lateral border of the trachea, it is
considered to be isthmus thyroid cancer in isthmus. In addi-
tion, we considered the tumor to be located in the center of
the isthmus when all tumors were within the 2 lateral borders
of the trachea. When the central point of the tumor was with-
in the 2 lateral borders, but the tumor itself was beyond both
borders, it was defined as the tumor located in the isthmus,
but deviating to one side. According to the diameter of the tu-
mor, patients were divided into the PTMC of the thyroid isth-
mus and papillary thyroid carcinoma >10 mm, and the differ-
ences in prognosis-related clinicopathological features such as
age, sex, lymph node metastasis, and extrathyroid extension
were compared between groups. This study was approved by
the Institutional Review Board of the First Hospital of China
Medical University.

Follow-up

Postoperative follow-up was carried out by telephonic con-
tact and looking up the review records through the electronic
medical records system. We recommended oral levothyroxine
replacement therapy and thyroid-stimulating hormone (TSH)
inhibition therapy after surgery to all patients with thyroid
cancer. According to the recommendations of the ATA guide-
lines, some patients were treated with radioiodine (RAI) [6].
Thyroid function was reexamined 1 month after the opera-
tion to adjust the drug dosage; thyroid ultrasound was reper-
formed 12 months later to exclude any residual tumor, moni-
tor recurrence, and evaluate the next step of treatment based
on the examination results.
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Table 1. Clinicopathological features of 70 isthmus PTC* patients.

Clinicopathological features Total (n=70) (%)

Sex Males 7 (10.0)
Females 63  (90.0)
Age(years) Median age (range) 47  (18-70)
<55 54 (77.1)
>55 16 (22.9)
Tumor size Median size 11.2
(mm)
<10mm 29  (41.4)
>10mm 41 (58.6)
Lymph node Yes 17  (24.3)
metastasis T
Prelaryngeal lymph 13 (18.6)
node
Pretracheal lymph 13 (18.6)
node
Paratracheal lymph 13 (18.6)
node
No 53 (75.7)
Type of surgery Isthmusectomy 27  (38.6)
Unilateral 20 (28.6)
lobectomy
Total thyroidectomy 23 (329

CLINICAL RESEARCH

Clinicopathological features Total (n=70) (%)

Location Center of isthmus 31 (44.3)
Isthmus trend to 39 (55.7)
one side

T stage Tla 26 (37.1)
Tib 36 (51.4)
T2 4 (5.7)
T3b 2 (29
T4a 2 (29

Hashimoto’s Yes 18 (25.7)

thyroiditis T
No 52 (74.3)

Recurrence Yes 2 (2.9
No 68 (97.1)

Extrathyroidal  Yes 6 (8.6)

extension T
Strap muscle 4 (5.7)
Trachea 1 (1.4
Recurrent laryngeal 1 (1.4
nerve
No 64 (91.4)

Median follow-up months (range) 41.5 (7-94)

* PTC — papillary thyroid carcinoma.
Statistical analysis

The effects of different surgical methods on the prognosis of
patients were analyzed, and the main end point was RFS. The
independent t test, chi-square test, or Fisher’s exact test was
used to analyze the differences between clinicopathological
features of the 2 patient groups. Survival curves were ana-
lyzed by Kaplan-Meier curves and compared with log-rank
tests. P values <0.05 represented statistically significant differ-
ences, and all statistical analyses were carried out with SPSS
(version 25.0, IBM Corporation, Chicago, IL).

Results

Patients and tumor characteristics

After screening, 79 patients initially met the inclusion crite-
ria; however, 9 patients with follow-up loss and incomplete
clinical data were excluded. Thus, 70 patients (7 men and 63
women [1: 9]; median age, 47 years; age range, 18-47 years)
were included in the final analysis. Briefly, 54 (77.1%) patients

were <55 years old, and 16 (22.9%) were >55 years old. All pa-
tients underwent surgical treatment: 27 (38.6%), 20 (28.6%),
and 23 (32.8%) patients underwent isthmusectomy, unilateral
lobectomy with isthmusectomy, and total thyroidectomy, re-
spectively. All patients underwent prophylactic central lymph
node dissection. One patient underwent modified lateral cer-
vical lymph node dissection because of high suspicion of later-
al cervical lymph node metastasis by preoperative ultrasound
and enhanced CT (Table 1).

Clinicopathological features

All 70 patients had pathologically confirmed papillary carci-
noma. According to the AMES stratification system, 70 pa-
tients were stratified for risk, of which only 2 were consid-
ered to be in the high-risk group and the rest were in the
low-risk group. Tumors were divided into 2 groups based on
the tumor diameter: 29 cases in PTMC of the thyroid isthmus
(41.4%) and 41 cases in papillary thyroid carcinoma >10 mm
(58.6%). Photomicrographs of the histopathology showed a
well-circumscribed PTMC measuring less than 10 mm in the
thyroid isthmus showing cuboidal and columnar cells, some
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well-circumscribed papillary thyroid microcarcinoma
(PTMC) measuring less than 10 mm in the thyroid
isthmus showing cuboidal and columnar cells, some
with nuclear inclusions and nuclear grooves, and few
mitoses. Hematoxylin and eosin (H&E) x200.

Table 2. Comparison of clinicopathological features between PTMC* of the thyroid isthmus and papillary thyroid carcinoma >10 mm.

<10 mm (n=29) >10 mm (n=41) P value
Sex Females 26 (89.7%) 37 (90.2%)
—————————————————————————————————————————————————————————————————————————————————————————————————————— 1.000
Males 3 (10.3%) 4 (9.8%)
Age <55 years 20 (69.0%) 34 (82.9%)
—————————————————————————————————————————————————————————————————————————————————————————————————————— 0.171
>55 years 9 (31.0%) 7 (17.1%)
Lymph-node metastasis s 3.103%) 14 (1% 0022
No 26 (89.7%) 27 (65.9%) '
Hashimoto's thyroidits Yes 8 Q76%) 10 4% 0763
No 21 (72.4%) 31 (75.6%) '
Recurrence Yes 1 (3.4%) 1 (2.4%)
—————————————————————————————————————————————————————————————————————————————————————————————————————— 1.000
No 28 (96.6%) 40 (97.6%)
Extrathyroidal extension Yes 0 (0% 6 (146%) 003
No 29 (100.0%) 35 (85.4%) '

* PTMC - papillary thyroid microcarcinoma.

with nuclear inclusions and nuclear grooves, and few mitoses.
Hematoxylin and eosin (H&E) x200 staining was performed
(Figure 1). The median diameter of the tumor was 11.2 mm
(range: 2-24.8 mm). The tumor was located in the center of
the isthmus in 31 cases and deviated to one side of the isth-
mus in 39 cases. Overall, 17 patients (24.3%) had pathologi-
cally confirmed central cervical lymph node metastasis, 1 pa-
tient had cervical lateral lymph node metastasis, 13 (18.6%)
had prelaryngeal lymph node metastasis, 13 (18.6%) had pre-
tracheal lymph node metastasis, and 13 (18.6%) had paratra-
cheal lymph node metastasis. Eighteen patients (25.7%) were
complicated with Hashimoto’s thyroiditis. Extrathyroid inva-
sion was found in 6 patients, including 4 cases of strap muscle
invasion, 1 case of tracheal invasion, and 1 case of recurrent

laryngeal nerve invasion by metastatic lymph nodes in the cen-
tral area. All the 6 patients had papillary thyroid carcinoma
>10 mm. There was no case of distant metastasis in our study.

The clinicopathological features of both groups of patients
were compared (Table 2). The rates of lymph node metastasis
(10.3% vs. 34.1%, p=0.022) and extrathyroid extension (0%
vs. 14.6%, P=0.038) in PTMC of the thyroid isthmus were sig-
nificantly lower than those with papillary thyroid carcinoma
>10 mm. There was no significant difference in sex (89.7% vs.
90.2%, P=1.000), age (69.0% vs. 82.9%, p=0.171), or concom-
itant Hashimoto’s disease (27.6% vs. 24.4%, P=0.763). There
was 1 case of recurrence in each group, but this was not signif-
icant. There was no significant difference (y2=0.868, P=0.780)
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Table 3. The relationship between tumor location and the region of LN* metastasis.

Tumor location

Center of isthmus

Paratracheal LN metastasis 7

x? value P value

Isthmus deviated to one side

6 0.868 0.780

* LN metastasis — lymph node metastasis.
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Figure 2. Kaplan-Meier survival curve of RFS for 29 PTMC of
the thyroid isthmus patients. There was no significant
difference in the RFS rate among patients undergoing
isthmusectomy, unilateral lobectomy, and total
thyroidectomy in the PTMC of the thyroid isthmus
(P=0.135 >0.05).

in the field of lymph node metastasis between the tumor lo-
cated in the center of the isthmus and that which deviated to
one side of the isthmus (Table 3).

Follow-up and prognosis

The median follow-up of 70 patients in this group was 41.5
months (range: 7-94 months). At the time of final follow-up,
2 patients, 1 each in PTMC of the thyroid isthmus and papil-
lary thyroid carcinoma >10 mm, had recurrence at 7 months
and 37 months after the operation, respectively. Unilateral lo-
bectomy with isthmusectomy was performed in both these pa-
tients. The sites of recurrence were all residual glands; no fur-
ther surgical treatment was performed, and the patients are
currently being monitored. One patient experienced tempo-
rary hypoparathyroidism after total thyroidectomy.

The overall survival rate of all included patients was 100%, and
the RFS rate was 97.1%. To study the effect of different sur-
gical procedures on the prognosis of patients in PTMC of the
thyroid isthmus, we plotted the survival analysis chart to eval-
uate the effect of different surgical procedures on recurrence

in PTMC of the thyroid isthmus. The survival analysis is shown
that there was no significant difference in the RFS rate among
patients undergoing isthmusectomy, unilateral lobectomy, and
total thyroidectomy in PTMC of the thyroid isthmus (Figure 2).

Discussion

The main purpose of our study was to compare the clinico-
pathological features between thyroid papillary microcarcino-
ma and papillary thyroid carcinoma >10 mm located in isth-
mus, and to explore the surgical method for thyroid papillary
microcarcinoma located in the isthmus. Differentiated thyroid
carcinoma in the isthmus is a relatively rare cancer because of
the specificity of the tumor’s location. The incidence reported
in some studies is between 3.0% and 9.2% [4,5]. However, the
choice of surgical methods for thyroid cancer in the isthmus
and the scope of prophylactic central lymph node dissection
have been the focus of debate in China and internationally.
Previous studies have shown that the isthmus is an important,
thin, and narrow band of tissue of connecting the glandular
lobes. Tumors developing in this area can easily breach the
glandular capsule, invade the anterior cervical muscle and tra-
chea, and show the characteristics of high lymph node metas-
tasis and multifocality [9-11]. Total thyroidectomy should be
used as the standard for surgical treatment of differentiated
thyroid carcinoma of the isthmus [12]. However, some schol-
ars opine that isthmusectomy may also be suitable for low-risk
differentiated thyroid carcinoma in the isthmus. For low-risk
thyroid isthmus carcinoma, isthmusectomy effectively avoids
injury to the recurrent laryngeal nerve and parathyroid gland
and retains more gland tissues, which has the advantages of
good postoperative recovery, fewer postoperative complica-
tions, and high RFS rate [17,18]. However, at present, there is
no national or global consensus on the standard of treatment
of differentiated thyroid cancer in the isthmus, and the latest
guidelines of the ATA have not given clear recommendations
on the scope of surgery [6]. However, microcarcinomas have
been the focus of debate since Ito et al. suggested the idea of
active surveillance in 2014. The scope of treatment for micro-
carcinomas also tends to be conservative [19]. Huang et al. re-
ported that the volume of thyroid isthmus is smaller than that
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of bilateral glandular lobes, and the tumors located there will
display neck symptoms earlier and be easy to detect in the
early stage [16]. Thus, most patients are diagnosed by micro-
carcinomas. The question remains, what kind of surgery should
be chosen for papillary thyroid microcarcinoma located in the
isthmus? In our study, PTMC of the thyroid isthmus had lower
rates of lymph node metastasis and less extra-glandular ex-
tension than papillary thyroid carcinoma >10 mm. Relatively
conservative isthmusectomy or lobectomy may be an appro-
priate surgical treatment for PTMC of the thyroid isthmus.

In the report by Nixon et al., tumors limited to the thyroid isth-
mus without extra-glandular extension can be treated with isth-
musectomy or extended isthmusectomy. They found that sim-
ple isthmusectomy or extended isthmusectomy do not expose
the tracheo-esophageal groove and cause less damage to the
recurrent laryngeal nerve and parathyroid glands [13]. The re-
sults of Park et al. also show that isthmusectomy is an appro-
priate treatment option for low- or medium-risk well-differen-
tiated thyroid cancer limited to the isthmus [14]. Lim et al. also
found that there was no difference in prognosis between uni-
lateral lobectomy with isthmusectomy and total thyroidecto-
my for early-stage, lymph node-negative PTMC of the thyroid
isthmus [20]. This study had 29 cases of PTMC of the thyroid
isthmus, accounting for 41.4% of all patients whose cancer
was located in the isthmus; of these, only 3 patients had cer-
vical lymph node metastasis and no extra-glandular invasion.
The incidence of lymph node metastasis and extra-glandular
invasion in PTMC of the thyroid isthmus was significantly low-
er than that of papillary thyroid carcinoma >10 mm. The prog-
nosis of 29 patients was good; only 1 patient had a relapse.
Unilateral lobectomy with isthmusectomy and prophylactic ip-
silateral central lymph node dissection were performed in the
first time. Survival analysis showed that there was no signifi-
cant difference in the RFS survival rate among patients under-
going isthmusectomy, unilateral lobectomy, and total thyroid-
ectomy in PTMC of the thyroid isthmus. Therefore, for low-risk
PTMC of the thyroid isthmus, the mode of surgery can be rel-
atively conservative.

Some studies have found that papillary thyroid carcinoma >10
mm is more prone to prelaryngeal and pretracheal lymph node
metastasis than other types of thyroid carcinomas, which may
be related to the fact that prelaryngeal lymph nodes mainly
receive lymphatic reflux from the isthmus and the upper one-
third of the glandular lobes. Therefore, special attention should
be paid to prelaryngeal and pretracheal lymph node metasta-
sis when carrying out preventive dissection of central lymph
nodes [21]. Song et al. reported that the most common lymph
node metastasis of differentiated thyroid carcinoma in the isth-
mus is pretracheal lymph node metastasis. Papillary thyroid
carcinoma located in the isthmus has a higher rate of lymph
node metastasis than papillary thyroid carcinoma located in
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the lobe. They suggest that bilateral central lymph node dis-
section should be considered in the scope of cervical lymph
node dissection [22]. Wang et al. analyzed the characteristics
of central lymph node metastasis in 73 patients with clinical
lymph node-negative (cNO), isolated papillary thyroid carcino-
ma >10 mm. They reported that tumor size >0.7 cm was asso-
ciated with central lymph node metastasis, while tumor size
>0.6 cm was significantly correlated with paratracheal lymph
node metastasis [23]. In this study, according to the ultrasound
and enhanced CT images, the 70 included patients were di-
vided into 2 groups based on whether the tumor was located
in the middle of the isthmus and deviated to one side of the
isthmus; lymph node metastasis was evaluated and monitored
in both groups. We found that there was no significant cor-
relation between tumor location and the metastasis of prela-
ryngeal lymph nodes, pretracheal lymph nodes, and paratra-
cheal lymph nodes. Among the 70 patients in this study, 17
had central lymph node metastasis; the lymph node metasta-
sis rate in PTMC of the thyroid isthmus was only 10.3%, which
was significantly lower than that in the papillary thyroid car-
cinoma >10 mm group (34.1%). This indicated that microcar-
cinoma in the isthmus could be detected earlier and showed
characteristics of early-stage disease. As only 1 patient with
total thyroidectomy and bilateral central lymph nodes devel-
oped postoperative hypoparathyroidism, we suggest that the
extent of prophylactic central lymph node dissection should
be determined to avoid accessory injury.

This study has some limitations, including the small number
of cases and short follow-up duration. This was a retrospec-
tive study at a single center that relied on the content of med-
ical records, had a small study size, with pathology diagnosis
performed by different pathologists, and surgery may have
been performed by surgeons with different levels of exper-
tise. However, we followed strict inclusion criteria, and includ-
ed only patients whose tumors were limited to the isthmus of
the thyroid gland. According to previous reports, the incidence
of thyroid isthmus cancer is between 3.0% and 9.2%. In this
study, the incidence of thyroid isthmus cancer was 0.74% and
much lower than even the lower rate reported in literature,
which is likely related to our strict inclusion criteria. Our re-
sults show that we can better select the mode of surgery for
thyroid cancer in the isthmus by studying patients with thyroid
cancer limited to the thyroid isthmus, and avoid the influence
of thyroid tumors in thyroid lobes on the choice of operation.

Conclusions

The incidence of lymph node metastasis and extra-glandular
invasion in PTMC of the thyroid isthmus is significantly lower
than that in papillary thyroid carcinoma >10 mm. These find-
ings from a single center showed that, for patients with PTMC
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of the thyroid isthmus who had no comorbidities, there was no
significant difference in outcome between the 3 types of thy-
roid surgery. The findings support current guidelines stating
that conservative surgery should be performed where possi-
ble, and, when lymph node dissection is required, this should
be performed with care to preserve vital structures in the neck.

Data availability statement
The data generated during and/or analyzed during the cur-
rent study are available from the corresponding author on

reasonable request.
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