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Abstract

Papillary thyroid cancer is the most common endocrine malignancy, and
due to its favorable prognosis, the extent of surgery has been a matter of
debate. About 10% of these tumors are located in the thyroid isthmus, with
no specific management in current guidelines. In the last decades, isth-
musectomy has been proposed as a therapeutic option for isthmic papillary
thyroid carcinoma, although there is no consensus on its management. We
present two cases of patients from our institution with solitary isthmic pa-
pillary thyroid carcinoma without clinical macroscopic extrathyroidal ex-
tension or clinical-radiological lymph node involvement who were treated
with isthmusectomy without prophylactic lymph node dissection. Neither
of them had any postoperative complications. Both had an intermediate risk
of recurrence due to aggressive variants. None of them had signs of recur-
rence during follow-up. We intend to show that isthmusectomy seems to
be an effective and safe surgical alternative in selected patients through these

cases.

Resumen

El cdncer papilar de tiroides es la neoplasia endocrina mds frecuente, y de-
bido a su pronéstico favorable, la extension de la cirugfa ha sido materia de
debate. Aproximadamente el 10% de ellos estdn localizados en el istmo ti-
roideo, sin un manejo especifico segun las gufas actuales. En las tltimas dé-
cadas se ha propuesto la istmectomia como alternativa de manejo en el cén-
cer papilar de tiroides ubicado en el istmo. Presentamos los casos de dos

pacientes con cdncer papilar de tiroides istmico solitario, sin extensién extratiroidea macroscépica clinica ni compromiso ganglionar clinico ni

radioldgico, que fueron tratados con istmectomia sin diseccién ganglionar profildctica. Ninguno tuvo complicaciones postoperatorias. Ambos

fueron de riesgo de recurrencia intermedio debido a variantes histolégicas agresivas. Ninguno tuvo recurrencia durante el seguimiento. Nuestro

objetivo es mostrar que la istmectomia parece ser una alternativa quirtrgica efectiva y segura en pacientes adecuadamente seleccionados.
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Main messages

e  The management of papillary thyroid cancer has shifted to an individualized approach, favoring partial thyroidectomy

for well-selected patients.

e There is no specific management for papillary thyroid cancer located in the thyroid isthmus in current international

guidelines.

e In selected patients with intrathyroidal papillary thyroid cancer limited to the isthmus — without clinical macroscopic

extrathyroidal extension or clinical-radiological lymph node involvement — isthmusectomy seems to be an effective and

safe surgical approach.

Introduction

Thyroid cancer is the most common endocrine malignancy, and its
incidence has been rising in the last decades [1]. More than 90% of
these tumors are papillary thyroid carcinomas, which usually have a
favorable prognosis.

The management of papillary thyroid cancer has shifted to an indi-
vidualized approach [2], and the initial treatment and extent of sur-
gery have been a matter of debate. The latest evidence [3-6] supports
partial thyroidectomy for well-selected intrathyroidal tumors up to
4 cm without clinical nodal involvement. This recommendation is
based on the lack of significant survival and recurrence benefit for
total thyroidectomy while benefiting from fewer complications re-
lated to the surgical treatment.

Nearly 10% of papillary thyroid carcinomas originate in the isthmus
[7-9], with no specific management recommendations other than
the usual partial thyroidectomy or total thyroidectomy approaches
[2,10]. During the last decades, isthmusectomy has arisen as an at-
tractive surgical alternative for these patients [7,8,11-16].

We present two cases of isthmic micropapillary thyroid cancer with-
out clinical macroscopic extrathyroidal extension or clinical-radio-
logical lymph node involvement. Both were treated with isthmusec-
tomy without prophylactic lymph node dissection in our institution.
Neither of them had postoperative complications or structural dis-
ease at the follow-up. We aim to share our experience treating isth-
mic papillary thyroid cancer patients with isthmusectomy to show
that it is an effective and safe option in well-selected patients.

Both patients gave written permission to publish their cases through
informed consent.

Case presentation

The first case is a 45-year-old woman without thyroid cancer risk
factors, with a history of anterior cervical volume increase. Physical
examination showed a 1 cm, mobile, painless, low-anterior cervical
nodule with no clinical lymphadenopathy. She had normal thyroid
function, and neck ultrasound found a well-defined 0.9 cm solid hy-
poechogenic isthmic nodule with microcalcifications. Fine-needle
aspiration was performed due to non-specific local symptoms, suspi-

cious ultrasound characteristics, and patient preference. This test in-
formed that the nodule was suspicious for papillary thyroid cancer

(Bethesda V).

Pre-operative ultrasound showed no extrathyroidal extension and no
lymphadenopathy. Therefore, an isthmusectomy was performed
without complications, including no dysphonia, immediate postop-
erative hypocalcemia, or calcium supplementation requirement. The
biopsy confirmed a unifocal 0.9 cm hobnail papillary thyroid carci-
noma without extrathyroidal extension, vascular invasion, solid ar-
eas, necrosis, mitosis, or lymph node involvement.

According to the American Joint Committee on Cancer Staging
Manual (AJCC) 8" edition, the patient was classified as pT1aNOMx.
According to the American Thyroid Association (ATA) 2015 guide-

lines, the initial risk of recurrence was intermediate.

After 30 months of follow-up, the patient maintained the thyroid-
stimulating hormone within normal range without levothyroxine
supplementation need, no ultrasound evidence of regional recur-
rence, undetectable anti-thyroglobulin antibodies, and serum thy-
roglobulin of 6.0 ng/mL.

The second case is a 45-year-old asymptomatic man without thyroid
cancer risk factors. A neck ultrasound was performed in the setting
of a pre-operative study for bariatric surgery, finding an irregular
0.83 cm hypoechoic isthmic nodule with microcalcifications. The
biochemical pre-operative study yielded normal thyroid function
and results compatible with primary hyperparathyroidism. Physical
examination showed a 1 cm mobile, painless left-anterior nodule
without clinical lymphadenopathies.

Tc99m-sestamibi parathyroid scintigraphy with SPECT/CT scan re-
vealed a hyperfunctioning right upper parathyroid gland. Due to sur-
gical indication for primary hyperparathyroidism, fine-needle aspi-
ration of the thyroid nodule was performed, which informed a lesion
suspicious for papillary thyroid cancer (Bethesda V). Pre-operative
ultrasound found an intrathyroidal nodule without lymphadenopa-
thies.

An isthmusectomy and right upper parathyroid resection were per-
formed without incidents. Intraoperatively, parathyroid hormone
decreased more than 50% and normalized its value, and the patient
developed no hypocalcemia or dysphonia. The biopsy confirmed a
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parathyroid adenoma and a unifocal 0.6 cm of a tall-cell variant of
papillary thyroid carcinoma, with minimal extrathyroidal extension
to perithyroidal adipose tissue without vascular invasion, necrosis,
mitosis, or lymph node involvement.

According to the AJCC 8" edition, the patient was classified as
pT1aNOMx, and the risk of recurrence was intermediate, based on

the ATA 2015 guidelines [2].

Table 1. Clinical characteristics of the patients

After 12 months of follow-up, the patient maintained a thyroid-
stimulating hormone within normal limits without levothyroxine
supplementation, no ultrasound evidence of regional recurrence, un-
detectable anti-thyroglobulin antibodies, and serum thyroglobulin
14.4 ng/mL, with parathyroid hormone and calcemic values within
normal range.

Characteristics Patient 1 Patient 2

Gender Female Male

Age at diagnosis (years) 45 45

Cervical ultrasound Nodule size (cm) 1.0 0.83
Echogenicity Hypoechoic Hypoechoic
Microcalcifications Positive Positive
Lymph node involvement Negative Negative
Extrathyroidal extension Negative Negative
ACR-TIRADS (1) [18] 5 5

Fine Needle Aspiration Cytopathology (2) Bethesda V Bethesda V

Histological findings Tumor size (cm) 0.9 0.6
Histology Papillary Papillary
Variant Hobnail Tall cell
Extrathyroidal extension Negative Minimal (perithyroidal adipose tissue)
Angioinvasion Negative Negative
Lymphovascular invasion Negative Negative
Necrosis Negative Negative
Mitosis Negative Negative
Solid areas Negative Negative
Borders Negative Negative
Lymph node involvement 0/1 0/1

AJCC 8-TNM staging (3) pT1aNOMx pT1aNOMx

Risk of recurrence (4) Intermediate Intermediate

(1) American College of Radiology Thyroid Imaging, Reporting and Data System (TI-RADS). 2017.

(2) The Bethesda System For Reporting Thyroid Cytopathology. 2009.

(3) American Joint Committee on Cancer Staging Manual. Eighth edition. 2017.

(4) American Thyroid Association management guidelines for adult patients with thyroid nodules and differentiated thyroid cancer: the American
Thyroid Association Guidelines Task Force on Thyroid Nodules and Differentiated Thyroid Cancer. 2015

Source: Prepared by the authors of this study.

Discussion

Management of papillary thyroid cancer must be adapted to individ-
ual risk of recurrence. In well-selected patients, partial thyroidec-
tomy achieves good disease control, with a very low associated mor-
bidity [2-6]. When necessary, completion thyroidectomy does not
impair the prognosis or increase permanent complications [17].

We present two patients with solitary isthmic micropapillary thyroid
cancer without clinical macroscopic extrathyroidal extension or clin-
ical-radiological lymph node involvement, treated with isthmusec-
tomy and without postoperative complications. Both patients were
classified with an intermediate risk of recurrence [2,10]: the first was
a hobnail variant, and the second was a tall cell variant with minimal

MEI§

extrathyroidal extension. None of them had signs of structural dis-
ease at follow-up. Their clinical characteristics are summarized in

Table 1.

Partial thyroidectomy usually consists of lobectomy plus isthmusec-
tomy. However, in the subgroup of patients with papillary thyroid
carcinoma limited to the isthmus, isthmusectomy alone has been
considered as an attractive surgical alternative [7,8,11-16] — aiming
to reduce associated surgical morbidity. Although it has been re-
ported that near 10% of papillary thyroid cancers are located in the
isthmus [7-9], in Nixon et al. series, only 1% of 1810 patients with
papillary thyroid cancer had an isolated and intrathyroidal lesion in
the isthmus without nodal involvement; therefore, these patients
could be candidates for isthmusectomy [8]. Tuttle et al. endorse isth-
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musectomy as a suitable treatment for papillary thyroid cancer con-
fined to the isthmus, proposing a clinical framework to help select
low-risk patients [13]. Although both of our cases were papillary thy-
roid carcinomas smaller than 1 c¢m, isthmusectomy can still be an
appropriate surgical option for larger tumors when they are intrathy-
roidal and with no evidence of lymph node involvement [13]. This
latter aspect underpins the importance of a reliable pre-operative ul-
trasound.

Evidence for isthmusectomy is scant and contradictory. Some studies
show an increased number of multifocal disease, lymph node in-
volvement, and extrathyroidal extension of isthmic papillary thyroid
cancer [9,19-23]. Wang et al. suggest that total thyroidectomy with
prophylactic central dissection is a better surgical option than isth-
musectomy, due to the frequent involvement of central lymph nodes
(pN1 38-71%), especially in those younger than 38 years and tumors
larger than 0.6 cm [23]. However, in the absence of clinical-radio-
logical nodal involvement, multiple studies have demonstrated that
prophylactic central lymph node dissection detects clinically non-
significant disease without a benefit in recurrence decrease [6,24,25]
but exposes patients to a higher risk of complications in both total
thyroidectomy and partial thyroidectomy [25].

Isthmusectomy achieves adequate disease control in well-selected pa-
tients, with disease-specific survival rates of 100% and long-time dis-
ease-free survival rates of nearly 95%, similar to total thyroidectomy
and lobectomy approaches [7,8,11-16].

As a surgical procedure, isthmusectomy does not expose the trache-
oesophageal grooves and is associated with fewer postoperative com-
plications than total thyroidectomy and lobectomy, which expose
the patient to the risk of developing hypoparathyroidism and dys-
phonia [8,11,12,14,15,21]. Seo et al. found no postoperative com-
plications in the isthmusectomy group, except for one case of transi-
ent hypoparathyroidism (9% of all isthmusectomies) [15]. It is im-
portant to note that in Seo et al. study, prophylactic central lymph
node dissection was performed in about 90% of the patients under-
going isthmusectomy, so the number of complications associated
with isolated isthmusectomy could be even lower, with reported rates
as low as 0% [7,8,14]. Additionally, recent evidence has shown that
partial thyroidectomy (including cases with isthmusectomy) is asso-
ciated with a better quality of life than total thyroidectomy in pa-
tients with low-risk papillary thyroid cancer, even if completion thy-
roidectomy is needed [26].

One of our cases had minimal extrathyroidal extension, which is the
main indication for early completion thyroidectomy in most series.
However, growing evidence shows that this feature is not associated
with recurrence and mortality, suggesting that its presence alone
should not be considered an indication for completion thyroidec-
tomy [3,10,27-29].

Both of our cases had aggressive variants of papillary thyroid cancer
and intermediate risk of recurrence according to the ATA 2015
guidelines. Although the tall cell variant in micropapillary thyroid
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carcinoma is associated with a more aggressive presentation, it has no
impact on disease-specific survival [27]; therefore, this was not con-
sidered as an indication for completion in our patient. For example,
in Park et al. series, 16% of the patients had tall cell variant papillary
thyroid cancer, with no differences in survival and recurrence com-
pared to the rest of the patients [14]. Even though there is no specific
evidence of the prognostic impact of the hobnail variant in micro-
papillary thyroid carcinoma, it shares some genetic and molecular
mechanisms with the tall cell variant, such as a mutation in the
BRAF gene. Considering that there is no benefit of radioiodine ab-
lation in micropapillary thyroid carcinomas with mutated BRAF
gene [2], it could be argued that the hobnail variant of a micropapil-
lary thyroid carcinoma should not worsen prognosis if completion
thyroidectomy is not performed.

The need for levothyroxine supplementation is lower through a par-
tial thyroidectomy than a complete thyroidectomy [6]. Furthermore,
the isthmusectomy approach requires even less postoperative hypo-
thyroidism because of the minimum resection of thyroid tissue [7].
Levothyroxine is required in 9.1% of patients undergoing this isth-
musectomy compared to 42.5% and 100% of those undergoing par-
tial thyroidectomy and total thyroidectomy, respectively [15].

Cervical ultrasound is the mainstay in the follow-up of patients with
papillary thyroid cancer treated with partial thyroidectomy [30]. A
serum thyroglobulin cut-off value and its trend over time have been
proposed to assess recurrence in these patients. However, the latest
evidence shows that neither a specific serum thyroglobulin threshold
nor its trend over time is related to structural recurrence [6,30,31].
Patients undergoing isthmusectomy may have higher serum Thy-
roglobulin concentrations than those undergoing partial thyroidec-
tomy because they preserve more thyroid tissue [7]. And thus, it is
likely that these patients may not achieve an excellent biochemical
response according to the ATA 2015 guidelines. However, this
should not be of concern if the ultrasound shows no evidence of
structural recurrence.

Despite being only two cases with a close follow-up, it is remarkable
that these patients were managed by a multidisciplinary team, which
carefully defines the intensity of treatment and follow-up according
to their initial risk of recurrence and response to treatment.

Conclusion

We report two cases of patients with isthmic papillary thyroid carci-
noma treated with isthmusectomy without prophylactic lymph node
dissection with excellent surgical outcomes. The management of pa-
pillary thyroid cancer has shifted to an individualized approach, sup-
porting partial thyroidectomy for well-selected patients. There is no
specific management for papillary thyroid cancer located in the thy-
roid isthmus in international guidelines. In selected patients with in-
trathyroidal papillary thyroid carcinoma limited to the isthmus with-
out clinical macroscopic extrathyroidal extension or clinical-radio-
logical lymph node involvement, isthmusectomy seems to be an ef-
fective and safe surgical approach.
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