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Simple Summary: Differentiated thyroid cancer includes papillary (PTC) and follicular thyroid
cancer (FTC). Eighty-five percent of patients are cured by thyroidectomy and one single radioiodine
treatment. Relapse is rare and can mostly be cured by a second radioiodine therapy. Between 5% and
10% of differentiated thyroid cancers are, or become, unresponsive to radioiodine treatment during
the course of disease. For these patients repeated surgery is the only curative option: chemotherapy
and external beam radiation play a minor role, targeted therapy is started in a palliative setting for
rapidly progressing tumors. In most studies on radioiodine refractory differentiated thyroid cancer,
there is a predominance of PTC, due to its higher incidence compared to FTC. In the present study we
critically evaluate indications and outcome of repetitive cervical surgery for radioiodine refractory
FTC at our university clinic.

Abstract: Compared to its more common counterpart papillary thyroid cancer (PTC), follicular
thyroid cancer (FTC) has a less favorable outcome, due to its higher incidence of distant metastases
and advanced stages at diagnosis. Despite radioiodine (RAI) avidity, metastatic FTC often progresses
after radioiodine treatment (RAIT). We aimed at evaluating the indications and outcomes of surgery
for cervical relapse of radioiodine refractory FTC. Patients receiving RAIT between 2005 and 2015
at the University Hospital of Cologne, Germany, were screened. Patients with FTC were identified.
Demographics, clinic-pathologic characteristics, treatment, and outcome of patients diagnosed
with RAI refractory FTC, who underwent cervical surgery in the course of disease, were analyzed.
FTC accounted for 8.8% of all thyroid carcinomas undergoing RAIT. In 35.2% of FTC patients,
disease persisted or recurred despite a cumulative mean RAT activity of 18.7 GBq =+ 11.6 (follow-up
83.5 & 56.7 months). Distant metastases were diagnosed in 75% of these patients, as bone (57.6%),
lung (54.6%), and liver metastases (12.1%). Cervical relapse occurred in 63.6% of these patients
and was treated in 57.1% with surgery with, and without, external beam radiation therapy (EBRT).
Despite surgery and EBRT, in 75% of patients, cervical relapse recurred again. In conclusion, surgery
for cervical radioiodine refractory FTC relapse is often performed in metastatic setting. With and
without EBRT, cure is rare, although metastases can appear radioiodine avid. Early biological marker
and systemic treatments for these patients are still needed.

Keywords: follicular thyroid cancer; radioiodine therapy; radioiodine refractory thyroid cancer;
metastatic follicular thyroid cancer
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1. Introduction

Follicular thyroid cancer (FTC) is the second most common differentiated thyroid
cancer histological type. It has been described to account for 4% to 39% of all thyroid
cancers, with higher incidence in the presence of iodine deficiency and [1] no association
with radiation [2]. Compared to its more common counterpart, papillary thyroid cancer
(PTC), it has a less favorable outcome [3,4] due to its higher incidence of distant metastasis
and the higher amount of patients presenting with advanced stage disease [2,5]. Distant
metastases have been described to be present and /or develop in 6 to 20% of FTC patients [2],
as bone metastases in 42%, lung metastases in 33%, and lymph node metastases in 8% of
patients [6].

In a retrospective analysis of patients with metastatic differentiated thyroid cancer
(DTC) submitted to radioiodine therapy (RAIT) including 17 FTC patients, Simoes-Pereira
et al. [7] described that radioiodine (RAI) avidity was highest in follicular variant PTC and
FTC compared to classic PTC and hurtle cell carcinoma. RAI avidity has also been described
elsewhere to correlate with RAS mutations as opposed to BRAF mutations, which are more
associated with RAI unresponsiveness [8,9]. RAS mutations have been reported in 30-40%
of FTCs [10,11] in contrast to BRAF mutations, which are not displayed in FTC [10,12].
Despite higher RAI avidity, FTC histology resulted in significantly more often progression
after RAIT and worse progression free survival (PFS) compared to classic PTC [7]. This
discrepancy between initial RAI avidity and progression after RAIT is contemplated as
category 3 in the ETA Guidelines for the management of radioiodine refractory thyroid
cancer, described as “progression despite uptake of RAI” [13].

Despite some unique aspects and some differences from PTC, there are no specific
recommendations for radioiodine refractory FTC [3]: FTC is mostly included in the wider
category DTC, which contains tumors carrying different genomic alterations and displaying
some different clinical behaviors, also found in the radioiodine unresponsive version. The
lack of RAI avidity in diagnostic whole-body scintigraphy scan (DWBS) alongside with
18F-FDG avidity, for example, are a useful element for prediction of poor radioiodine
response in radioiodine refractory PTC [14], FTC in contrast can display higher RAI avidity
in DWBS but then progress after RAIT, nonetheless.

In the present study, we critically evaluate the clinical course of patients with invasive
FTC receiving RAIT at our institution, with focus on repeated cervical surgery indicated
by the multidisciplinary endocrine team (MDET) in case of 18F-FDG-PET positive loco
regional FTC relapse. Demographics, clinic-pathologic characteristics, oncologic treatment,
and outcome of these cases were analyzed, in order to find out whether cervical surgery
had any impact on the outcome of radioiodine refractory FTC and whether there were any
specific differences in comparison with radioiodine refractory PTC.

2. Materials and Methods
2.1. Patients

Patients receiving RAIT between 1 January 2005 and 31 December 2015 at the University
Hospital of Cologne, Germany, for thyroid cancer were screened. Primary surgical treatment
had been often performed in peripheral hospitals and these patients had been referred for
radioiodine treatment and oncologic care with thyroid carcinoma diagnosis to our center. The
subgroup of patients with FIC was identified. The German Guidelines [15] recommend total
thyroidectomy followed by ablative radioiodine treatment for patients with macroinvasive
(widespread infiltration of thyroid tissue and/or blood vessel) FTC. Minimally invasive FTC
(MIFTC) without vascular invasion is deemed as cured by hemithyroidectomy.

Demographics, clinic-pathologic characteristics, oncologic treatment, and outcome
were analyzed.

2.2. Diagnosis of Recurrence

Diagnosis of recurrence was based on physical examination, thyroglobulin (Tg) incre-
ment and imaging studies. During follow-up, significant elevation of basal and stimulated
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serum TG compared to the nadir value and in general > 1 ng/mL measured with an
ultrasensitive assay led to the administration of 185-370 MBq of radioiodine (I-131) to
obtain a diagnostic whole-body scintigraphy scan (DWBS) and—in case of low or absent
radioiodine uptake—to an ®F-FDG PET-CT. If DWBS studies were positive, patients re-
ceived a therapeutic activity of 3.7-7.4 GBq of radioiodine (I-131). If DWBS was negative,
but 8F-FDG PET-CT confirmed structural recurrence, RAI response was considered to
be low and local treatments including surgery were discussed. RAIT was generally not
repeated in patients with significantly progressing disease after RAIT, according to the ETA
Guidelines for the management of radioiodine refractory thyroid cancer [8].

If the imaging studies did not display recurrence, serum Tg levels were monitored, as
described before [9].

2.3. Surgery for Recurrence

Surgery was generally indicated if DWBS was negative, but 18F-FDG PET-CT con-
firmed structural recurrence. Additionally, in case of radioiodine uptake but large tumor
burden, pretherapeutic surgery was advocated in order to debulk tumor mass and reduce
the burden to clear for radioiodine treatment or EBRT. Mostly surgical treatment consisted
of cervical re-exploration and resection of the local recurrence. Indication to surgery was al-
ways initiated by the multidisciplinary endocrine team (MDET). In contrast to radioiodine
refractory PTC [16], surgery for radioiodine refractory 18F-FDG-PET avid loco cervical
recurrence of FTC was generally performed in patients displaying bone and/or other
distant metastases (Figure 1).

Figure 1. Cervical surgery in the setting of metastatic disease. This 55-year-old female patient
underwent RO resection of a minimally invasive pT3 cNO cM0 FTC with vascular invasion 2014
and received her first RAIT. She first presented at our university clinic two years later, when she
was diagnosed with cervical recurrence. She underwent cervical surgery, followed by cervical
EBRT for diffuse soft tissue micrometastatic disease. Three years later, she was diagnosed with a
new cervical relapse despite EBRT and a pelvic metastasis, which was deemed not resectable by
orthopedic surgery. After her third cervical surgery in 2019, revealing soft tissue metastatic disease,
she received a second RAIT and pelvic EBRT. These are the 18F-FDG PET scan and die DWBS
six years after begin of disease. In addition to the pelvic metastasis and a further cervical relapse,
new bone metastases are visible. The patient underwent her fourth cervical surgery this year. The
trachea resulted superficially infiltrated over several cm, making a tracheal resection in the setting
of metastatic disease not reasonable. A shaving resection was performed. Lenvatinib, which had
been started 2020, was not tolerated well by the patient and treatment was discontinued. Disease is
currently slowly progressing.
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2.4. EBRT

External Beam Radiation Therapy (EBRT) of the neck was individually advised in case
of histologically proven incomplete tumor clearance for treating micro- and sometimes
macroscopic residual disease, after thorough information concerning the poor current
evidence and the possible side effects of treatment [13,17]. Treatment decisions were
individualized taking into account patients’” age, personal preferences, and potential side
effects. Cervical EBRT was performed either in palliative (50 Gy) or in curative intention
(59.4-63 Gy) over 8 weeks. Bone metastases, in contrast, including sternum metastases,
were regularly treated with EBRT. This treatment however was not object of this study.

2.5. Follow-Up

Follow-up examinations take place yearly in the department for Nuclear Medicine and
include physical examinations, thyroglobulin level, DWBS, cervical ultrasound, and/or
MRI and 8FDG PET-CT, if necessary. Mean follow-up was 83.5 = 56.7 months after last
thyroidectomy. Follow-up examinations until September 2021 were included in this study.
Response was evaluated according to the RECIST criteria.

2.6. Data Collection and Analysis

Electronic and paper data of the University Hospital of Cologne were collected and
analyzed. The study was approved by the ethical committee of the University Hospital
Cologne (ID: 21-1541). Data were analyzed using IBM SPSS Statistics for Windows, Version
25.0. Armonk, NY, USA.

3. Results
3.1. Patient Characteristics

A total of 1414 patients with thyroid cancer received postoperative radioiodine therapy
in our department of nuclear medicine; 125 (8.8%) patients had FTC. The average age of
these FTC patients was 53 + 16.4 years without any difference between genders. Three
(2.3%) patients had minimally invasive FTCs (MIFTC) and received RAIT according to the
MDET because of reported R1 resection [18]. Subtotal resections were performed in ten
(8%) patients, two-stage total thyroidectomy in fifty-six (44.8%) patients, and primary total
thyroidectomy in fifty-nine (47.2%) patients.

3.2. Tumor Stages and Metastatic Disease at the Time of Diagnosis (TNM)

A total of 34 (27.2%) of 125 patients had a pT1b-, 46 (36.8%) a pT2-, 30 (24%) a pT3-,
and 8 (6.4%) a pT4-status. In seven (5.6%) cases T status was not documented.

In 60 (48%) patients lymph nodes were additionally resected according to the judgment
of the operating surgeon at the time of first surgery. Lymph nodal metastases (pN+) were
diagnosed in 12 (20%) patients (4 men, 8 female; average age 61.5 &+ 17.2 years). The status
of the primary tumor for patients with lymph nodal metastasis was pT1b in two (16.6%)
cases, pT3 in four (33.3%) cases, and pT4 in two (16.6%) cases. In four (33.3%) cases the
T status was not documented. Four (33.3%) patients with lymph node metastasis also
had distant metastasis (cM1) at the time of diagnosis while a further four (33.3%) patients
developed distant metastasis during the course of their disease.

Distant metastasis (cM1) was seen in 15 (12%) patients (average age 61.8 & 14.3 years)
at the time of diagnosis, including metastasis to bones in 6 (40%), to the lung in 8 (53.4%)
and to the liver in 2 (12.5%) patients. One patient had both bone and liver metastases at
diagnosis. Patients with distant metastases were mostly females (n = 13, 86.6%). They had
one (6.7%) pT1-, one (6.7%) pT2-, seven (46.6%) pT3-, and three (20%) pT4-status. Two
(13.3%) patients had widely invasive tumors with widespread infiltration of thyroid tissue.
In three (23%) cases, the thyroid gland had been removed years before and histology had
been classified as benign, FTC diagnosis was made by metastases biopsy.

Patients with lymph nodal and/or metastatic disease (1 = 23) were in average signifi-
cantly older than those without (61.7£ 15 versus 52 £ 16.2 years, p = 0.0067).
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3.3. Treatment—RAIT

FTC patients received RAIT with an activity of either 3.7 (n = 80, 64%) or 5.5 GBq
(n =5, 4%). In the presence of lymph node and/or distant metastases at first diagnosis
(n =23, 18.4%) they received 7.4 GBq. In 17 (13.6%) cases the first radioiodine treatment had
not been performed at our institution and the activity administered was not documented.
Tg normalized in 64.8% (n = 81) of patients after RAIT.

A total of 37 (29.6%) patients received a RAIT cumulative mean activity > 7.4 GBq
(24.1+ 14 GBq in average) due to biochemical and/or structural disease persistence or
progression. In only three (2.45) of these patients, Tg normalized.

3.4. Treatment—Surgery for Cervical Relapse

Loco regional radioiodine refractory 18F-FDG-PET positive recurrence was diagnosed
in 21 (16.8%) of all FTC patients with a predominance in women (71.4%). These patients
had received a treatment with a cumulative mean activity of 19.1 & 16.1 GBq. The average
age of these patients was 62.7 years £ 11.

The primary tumor status included one (4.7%) pT1, six (28.6%) p12, eight (38%) pT3,
five (23.8%) pT4, and in one case, pT-status was not documented. In 8 (38%) cases they also
displayed bone metastases, in 13 (61.9%) lung, and in 3 (14.1%) liver metastases.

Repeated cervical surgery was recommended by the MDET and performed in 12
(57.1%) of these 21 patients. Table 1 summarizes their characteristics, treatment, and
outcome (Table 1).

Table 1. Characteristics, treatment, and outcome of patients undergoing repeated cervical surgery for loco regional

radioiodine refractory recurrence.

Age

Additional Metastases =~ Cumulative EBRT FU

Gender (Years) Initial TNM at the Time of Cervical Mean. R'AIT (Gy) (Months) Outcome
Surgery Activity
Ptl m 58 pT3 pNO(0/12) cMO lung 14.8 143 S.D.
Pt2 w 77 pT4 pN1 cMO lung, skin 55.3 60 121 P
Pt3 w 29 pT2 pNx pM1 lung, liver 11.1 50.4 129 P
Pt4 w 67 pT4 pNx cMO lung 29.6 6 p
Pt5 w 65 pT3 pNO(0/26) cM1 lung 12.9 n.d. 114 P
Pt6 m 55 pT2 pNx cMO 3.7 60 135 R
Pt7 w 68 pT3 pNx cMO lung 48.6 133 S.D.
Pt8 w 73 pT2 pNx cMO 11.1 60 53 LR.
Pt9 m 57 pT3 pN1 (3/12) cMO 3.7 19 E
Pt10 w 59 pT2 pNx cMO bone, brain 424 60 116 E
Pt11 w 74 pT3 pNO(0/26) cM1 lung 9.2 60 68 P
Pt12 w 69 pT4a pN1 (19/52) cMO lung, bone, liver 129 59.4 71 p

Table 1: characteristics, tumor stadium, additional metastases, treatment, FU, and
outcome of patients who underwent repeated cervical surgery for radioiodine refractory
FTC at our institution between 2005 and 2015. Three (25%) patients were male; there were
no pT1 tumors but four (33.3%) pT2, five (41.6%) pT3, and three (25%) pT4. All but three
patients (75%) had distant metastases. The cumulative mean activity received by these
patients was 21.2 £ 18.7 GBq, seven of them received adjuvant external beam radiation.
Only one patient (8.3%) had neither biochemical nor structural disease (remission = R) in a
follow-up of 135 months. There was one (8.3%) incomplete response (=I.R.) with elevated
Tg without structural disease, two (16.6%) stable disease (=5S.D.), whereas all other patients
showed slow progress (P) during last follow-up. Patient 4 was lost to follow-up after
6 months after he was diagnosed with progressing disease. “E” = exitus letalis, “n.d.” non
documented.

Nine (75%) women and three (25%) male patients underwent cervical surgery for
radioiodine refractory FTC disease. Their initial tumor stages included no pT1 tumors
but four (33.3%) pT2, five (41.6%) pT3, and three (25%) pT4 tumors. All but three patients
(75%) had distant metastases at the time of repeated cervical surgery. The cumulative
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mean activity received by these patients previously to repeated cervical surgery was
21.2 £18.7 GBq.

In seven (58.3) cases; adjuvant external beam radiation was recommended by the
MDET and performed after cervical surgery.

3.5. Overall Oncologic Outcome of FTC

A total of 81 (64.8%) patients undergoing radioiodine treatment for FTC were cured by
thyroidectomy and RAIT, in one case after additional resection of a cervical relapse. Three
(3.7%) patients are currently free of biochemical and structural disease, despite metastatic
stage at the time of diagnosis. One 32-year-old patient had isolated lung metastases (FU
164 months, last check 03/2019). Two patients (32 and 47 years old) had synchronous lung
and bone metastases at the time of diagnosis (FU 111 and 137 months, last check 02 and
03/2021, respectively). In all three cases, one RAIT was sufficient to achieve cure.

In 44 (35.2%) patients cure could not be achieved with thyroidectomy and RAIT; al-
though, these patients received a cumulative mean activity of 18.7 GBq & 11.6 (3.7-55.3 GBq).

In 11 (25%) cases a biochemical incomplete response without structural disease was
diagnosed at last follow-up.

In 33 (75%) patients, structural metastatic disease, consisting of 18F-FDG-PET positive
foci was diagnosed. Bone metastases were present in 19 (57.6%) patients. Six (31.6%)
had them at the time of diagnosis, whereas thirteen (68.4%) developed them in average
26.1 months after FTC diagnosis. Eighteen (54.5%) had lung metastases either since diagno-
sis (n = 8, 44.4%) or in average 28.8 months after diagnosis (1 = 10, 55.6%). Two had (11.1%)
and two (50%) developed liver metastases (1 = 4, 12.1%) during the first 26 months after
diagnosis. Two (11.1%) patients with both lung and bone metastases, also developed brain
metastases.

These 33 patients were significantly older than those achieving cure (63 + 10 versus
47.5 £ 16, p = 0.0001), had more advanced pT status (3% pT1, 21% pT2, 36.4% pT3, 21.2%
pT4, 18.2% n.d. versus 39.6% pT1, 41.9% pT2, 18.5% pT3, 0% pT4; p = 0.0003), and similar
gender distribution (male 30% versus 33.7%).

In five (15.5%) cases Sorafenib treatment was started but had to be discontinued
because of side effects. In one (3%) case, displaying 43% RAS mutation redifferentiation
with trametinib was attempted, without significant response though. Besides five (15.5%)
patients who died, the other 84.8% were slowly progredient and managed conservatively
(symptom control) at last the follow-up (mean FU 93.8 + 51.7).

3.6. Oncologic Outcome after Surgery for Cervical FTC Relapse

Surgery for cervical FTC relapse was performed in 12 patients (Table 1). Only one
(8.3%) patient has currently neither biochemical nor structural disease (R in Table 1) in a
follow-up of 135 months.

There is one (8.3%) incomplete response (I.R.) with elevated Tg without structural
disease, two (16.6%) stable disease (S.D.) cases, whereas all other patients showed slow
progress during last follow-up. Patient 4 was lost to follow-up after 6 months. Among the
eight (66.7%) patients receiving both surgery and EBRT, only patient 6 and 8 had no further
cervical recurrence after the repeated surgical resection. In the other six (75%) cases, the
cervical relapse recurred again despite surgery and EBRT (Figure 2).
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Figure 2. Patient 5 underwent resection of a cervical FTC recurrence diagnosed 5 years after thy-
roidectomy despite bilateral lung metastases (18F-FDG PET on the left side (A)). Cervical and thorax
EBRT were performed. The 18F-FDG PET on the right (B) (5 years after the second cervical resection
and 10 years after first FTC diagnosis) shows both cervical and lung progress. After thorough patient
information concerning the evidence on tyrosine kinase inhibitors, the patient refused treatment and
was progressing at last follow-up.

4. Discussion

In the present study we concentrate on advanced, radioiodine refractory follicular
thyroid cancer (FTC) for finding out, in which cases repeated cervical surgery was indicated
and whether it positively influenced the outcome of patients. We also aimed at finding
out possible differences to PTC, since FTC and PTC are commonly discussed together as
“radioiodine refractory” DTC.

The first observation is that FTC was the reason of radioiodine treatment in only
8.8% of patients at our institution. This is consistent with most literature reporting FTC
to account for 4% to 39% of all thyroid cancers [2]. For this reason, only 125 FTCs were
identified in a period of 11 years. The high incidence of distant metastasis and patients
presenting with more advanced stage disease was confirmed by the data presented, in
which distant metastases were found in 12% of patients at the time of diagnosis, consistently
with the previous literature [2,3]. The higher rate of distant metastases occurring during
the course of disease reported in this study (35% of patients as opposed to 6 to 20% [2])
is probably because FTCs undergoing radioiodine treatment, as included in this study;,
are usually high-risk tumors (angioinvasive and widely invasive variants). Minimally
invasive FTCs without vascular invasions are usually treated by surgery only, according
to the German Guidelines [15]. Only three of these patients received RAIT and were
included, being diagnosed with R1 resection. Since many patients were referred to our
university center after primary surgery elsewhere for radioiodine treatment, a certain
patients’ selection must be taken into account.

The second observation is that cervical surgery for radioiodine refractory FTC relapse
was performed rarely (12 patients over 11 years) as compared to PTC (30 patients over
10 years, [16]). However, the percentage of patients undergoing repeated cervical surgery
for radioiodine refractory FTC over all FTCs is higher than those undergoing surgery for
radioiodine refractory PTC over all PTCs (9.6% of all FTC patients in contrast to 3% of all
PTC patients [16], p = 0.0001). Surgical resection of radioiodine refractory cervical FTC
recurrence was generally performed in the setting of metastatic disease (75% of cases) and
in significantly older patients compared to PTC patients (62.6 & 12.9 versus 44.6 & 17 [16],
p < 0.002). These two aspects explain why the remission rate in patients undergoing
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repeated cervical surgery for radioiodine refractory FTC is very low (one patient free
of disease, two in stable disease, 58.3% of patients experiencing slow progress and two
dead). Concerning remission rates though, no comparison with our previously presented
collective [16] can be made, because it included isolated cervical PTC relapses undergoing
salvage surgery in the presence of no or only few lung metastases.

Another aspect to be mentioned is the striking heterogeneity of FTC response to
RAIT, whereas those FTCs, who achieved cure, required one radioiodine treatment with
an activity of 3.7-7.4 GBq after thyroidectomy, and metastatic FTC received generally
several radioiodine treatments and a cumulative activity of 18.7 GBq % 11.6 (3.7-55.3 GBq)
in average. In fact, FTC metastatic foci are typically RAI avid in DWBS [7], but more
often significantly progress after RAIT [7], resulting in a higher propensity to treatment as
opposed to radioiodine refractory PTC. In the study of Parameswaran et al. [6], however,
there was no statistical difference in survival for patients with RAIT-avid metastases
who received RAIT versus those who did not. Although their collective included only
16 patients, this study is one of few considering FTC specifically instead of FTC alongside
with other types of differentiated cancers. More FIC specific data appear to be needed.

Our data confirm the impact of age as prognostic factor [13,17,19,20]: patients who
could be cured in this study were in average 47.5 & 16 years old, and thus significantly
younger than those in whom cure could not be achieved (65 £ 9.7 years, p < 0.0001). Three
young patients (32, 32, and 47 years old) could be cured by one surgical procedure and
RAIT even despite lung and bone metastases (Tg < 0.2 and no evidence of disease in a
follow-up of FU 111, 164, and 137 months, respectively).

Finally, the role of adjuvant cervical EBRT remains controversial [21-27]. Although
this study includes the course of seven patients receiving adjuvant EBRT, only two (28.6%)
of them took benefit of treatment in terms of cervical clearance of disease. Of course, EBRT
is generally recommended for R1 resections and more often in elderly patients, in order to
avoid further cervical surgery, causing a certain patients’ selection. Considering that EBRT
makes further surgical treatment challenging, more evidence appears to be needed in order
to figure out if, and which, patients are candidates for cervical adjuvant EBRT, given the
lack of effective systemic adjuvant options [28,29].

We conclude that radioiodine refractory FTC was performed rarely and in the setting of
metastatic disease in older patients as opposed to salvage surgery for radioiodine refractory
PTC. Patients had received RAIT with higher cumulative mean activity (21.2 & 18.7 GBq
versus 10.5 £ 6.2 GBq, p = 0.014), which is probably due to the more aggressive nature of
FTC but also to the discrepancy between RAI avidity of FTC metastases and progression
despite RAIT.

Despite the relatively small patients’ collective and the retrospective nature of this
analysis our data strongly suggest that cervical surgery has the important role of reduc-
ing/delaying local complication, facilitating RAIT effect in case of high tumor burden, but
cannot achieve neither cure nor cervical tumor clearance in most cases. Its outcome can
probably rarely be enhanced by EBRT. More prospective and FTC specific data are required.

5. Conclusions

Radioiodine refractory cervical FTC recurrence is resected more often than radioiodine
refractory PTC in metastatic setting for symptom palliation and/or for delaying local
complications. Cervical relapse is frequent also after cervical EBRT. More data are needed
as to the role of EBRT. Biomarkers for recognizing which metastatic FTC might benefit of
repeated RAIT and repeated cervical surgery should be auspicated in the future.
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