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INTRODUCTION
Although the incidence of thyroid carcinoma is rising worldwide, 
the frequency of follicular thyroid carcinoma (FTC) remains 
static(1) and comprises only 10% of all thyroid cancers.(1) Its 
rarity, together with a markedly variable clinical course, renders 
the best treatment elusive. The procedure of choice can be 
hemithyroidectomy or total thyroidectomy. It should also be noted 
that while deciding on the best treatment for patients with FTC, the 
oncological outcome should be balanced against the increased 
morbidity associated with more extensive surgery for FTC.

FTC can be classified as minimally invasive FTC (MIFTC) 
or widely invasive FTC (WIFTC) based on histopathological 
features.(2) MIFTC is characterised by foci of small-to-medium 
capsular vessel invasion or up to full-thickness capsular 
transgression by the tumour, but not beyond. Extensive vascular 
invasion of the tumour capsule is considered to be WIFTC. 
MIFTC is generally reckoned to be less aggressive, with a better 
prognosis than WIFTC.(3,4) Therefore, hemithyroidectomy has 
been proposed as an adequate operation for MIFTC, while total 
thyroidectomy plus adjuvant radioactive iodine (RAI) are reserved 
for WIFTC. Excellent oncological outcomes after conservative 
surgery for low-risk FTC have been reported from high-volume 
centres.(5,6) However, to the best of our knowledge, the treatment 
results of conservative thyroid surgery for MIFTC in regional 
hospitals with lower caseloads have hardly ever been reported 

in the literature. It is uncertain whether the good results seen in 
specialised centres can be comparably achieved in hospitals with 
low patient volumes.

In this study, we present the treatment outcome for FTC at our 
hospital, which is a low-volume institution vis-à-vis the caseload 
of patients with FTC, with a focus on whether hemithyroidectomy 
without RAI was appropriate for MIFTC.

METHODS
This was a retrospective survey of the treatment outcomes 
of patients with FTC whose information was prospectively 
collected in the cancer registry at the Department of Surgery, 
United Christian Hospital, Kowloon, Hong Kong, from May 
1991 to November 2014. All of the retrieved patients had 
histopathologically verified FTC, with unequivocal capsular or 
vascular invasion by tumour cells. Hürthle cell carcinoma, an 
oncocytic variant of FTC, was included in this cohort, as it has 
been classified within the FTC category based on the World 
Health Organization system.(2) The demographic data, types 
of surgery, pathology results, adjuvant RAI and oncological 
outcomes were extracted and evaluated from the registry and 
patient records.

Our institution is a community hospital with 184 adult 
surgical beds, serving a population of 600,000 in the East 
Kowloon region of Hong Kong. Between April 2013 and March 
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2014, a total of 112 thyroid operations were performed at our 
centre, which gives an indication of its annual thyroidectomy 
volume. The management of differentiated thyroid carcinoma at 
our hospital is individualised: hemithyroidectomy is indicated 
for low-risk papillary carcinoma, while total thyroidectomy is 
prescribed for high-risk patients. With this management regime, 
satisfactory tumour control with low complication rates has been 
reported at our centre.(7) It was also previously reported that for 
T1/T2N0M0 differentiated thyroid cancer, according to the TNM 
Classification of Malignant Tumours (TNM), the histopathology 
types (i.e. papillary carcinoma, follicular carcinoma or Hürthle cell 
carcinoma) were found to have similar survival rates regardless of 
whether patients were treated with hemithyroidectomy or total 
thyroidectomy.(6) Accordingly, the therapy for FTC at our hospital 
has evolved over the past 20 years to involve hemithyroidectomy 
for patients with MIFTC and total thyroidectomy followed by RAI 
for those with WIFTC.

During the thyroidectomy procedure, when gross invasion 
to adjacent structures (e.g. strap muscles or recurrent laryngeal 
nerve) was noticed intraoperatively, the lesion was removed en 
bloc with the thyroid gland for patients with WIFTC. By contrast, 
gross invasion to adjacent structures by MIFTC was so rare that 
radical resection was not considered necessary. The central 
compartment lymph node was normally not dissected, as is the 
usual practice for papillary carcinoma at our institution,(8) due to 
the low risk of nodal spread for FTC.(4,9,10)

After surgery with or without RAI, thyroxine suppression 
therapy was administered to patients, who were then followed 
up at outpatient clinics once every three months during the 
first postoperative year and every six months for four years 
thereafter. Eventually, patients would be followed up annually. 
The thyroxine suppression therapy at our centre aimed to keep the 
level of serum thyroid-stimulating hormone below 0.27 mIU/L, 
regardless of the degree of invasiveness of the carcinoma or the 
extent of thyroidectomy. Tumour surveillance was monitored 
through clinical examination, office ultrasonography of the 
neck and serum thyroglobulin (only for patients undergoing total 
thyroidectomy). The follow-up duration was calculated from the 
date of the diagnosis.

Patients were evaluated by intention-to-treat analysis; 
patients who underwent completion thyroidectomy six months 
or more after the initial hemithyroidectomy, for any reason, 
were considered to be hemithyroidectomy patients. By contrast, 
patients who underwent completion thyroidectomy within six 
months of the initial hemithyroidectomy were considered to 
be total thyroidectomy patients. Continuous variables were 
expressed as mean ± standard deviation. Categorical variables 
were expressed as frequency and proportion. Patient survival was 
presented using the Kaplan-Meier curve. Data was analysed using 
IBM SPSS Statistics version 20 (IBM Corp, Armonk, NY, USA).

RESULTS
A total of 49 consecutive patients who fulfi l led the 
inclusion criteria were recruited. The demographic and 
clinicopathological data of the patients is presented in 

Table I. The median age of the patients was 49.7 ± 16.2 years 
and the majority were female (n = 40, 81.6%). There were 
36  (73.5%) follicular carcinomas and 13  (26.5%) Hürthle 
cell carcinomas. Of these 49 tumours, 4 (8.2%) were WIFTC 
based on histopathology. The mean tumour size was 36.0 
± 19.3  mm. The majority (n = 34, 69.4%) of the patients 
underwent hemithyroidectomy, while 15  (30.6%) patients 
received total thyroidectomy. A total of 11 (22.4%) patients 
received RAI – ten from the total thyroidectomy group and one 
from the hemithyroidectomy group.

All four patients with WIFTC in our study underwent 
total thyroidectomy and subsequent RAI (Fig.  1). The median 
accumulated dosage of RAI given was 80.7 (range 79.7–300.8) 
mCi. A particular female patient who received RAI after prior 
isthmectomy and pyramidal lobe excision (considered to be 
hemithyroidectomy in this study) in September 2001 had a history 
of subtotal thyroid lobectomy for benign nodular goitre many 
years earlier at another hospital. Preoperative ultrasonography 
revealed only scant thyroid tissue on both lobes. The final 
histopathology confirmed a diagnosis of MIFTC with focal margin 
involvement. After discussions with the oncologist and patient, 

Table I. Demographic and clinicopathological characteristics of 
patients with FTC (n = 49).

Variable No. (%)

Age (yr)* 49.7 ± 16.2

Gender

Female 40 (81.6)

Male 9 (18.4)

Tumour type

Follicular carcinoma 36 (73.5)

Hürthle cell carcinoma 13 (26.5)

Tumour size (mm)* 36.0 ± 19.3

Degree of invasion

MIFTC 45 (91.8)

WIFTC 4 (8.2)

Invasion type (n = 47)

Vascular only 9 (19.1)

Capsular only 19 (40.4)

Simultaneous vascular and capsular 19 (40.4)

Operation

Hemithyroidectomy 34 (69.4)

Total thyroidectomy 15 (30.6)

Tumour stage†

I 20 (40.8)

II 16 (32.7)

III 10 (20.4)

IV 3 (6.1)

Radioactive iodine therapy

Yes 11 (22.4)

No 38 (77.6)

Follow‑up duration (mth)* 86.9 ± 56.6

*Data presented as mean ± standard deviation. †According to TNM Classification 
of Malignant Tumours. FTC: follicular thyroid carcinoma; MIFTC: minimally invasive 
FTC; WIFTC: widely invasive FTC
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RAI ablation was provided in October 2001 without removal of 
the small thyroid remnants. However, she had local recurrence at 
the right thyroid lobe two years later. The recurrent tumour was 
then successfully salvaged by total thyroidectomy followed by 
further RAI. The patient showed no evidence of further disease 
relapse on follow-up over 13 years and was disease-free at the 
last follow-up in May 2014.

In the hemithyroidectomy group, no patient died of FTC, but 
there were five deaths due to other illnesses (Table II). Only one 
patient in the group had local recurrence. As described earlier, the 
tumour recurrence at the right thyroid lobe in this female patient 
was a remnant from an earlier isthmectomy and pyramidal lobe 
excision that was performed for MIFTC.

Of the 15 patients in the total thyroidectomy group, only four 
had WIFTC. The other 11 patients who had MIFTC underwent 
total or completion thyroidectomy instead of hemithyroidectomy 
for various reasons, such as bilateral thyroid lesions (n = 5), 
previous hemithyroidectomy for benign thyroid nodule (n = 1), 
isthmic margin involved by the tumour (n = 1) and patient 
preference (n = 4) (Fig. 1). None of these patients, except for two 
with WIFTC who were alive with disease at the last follow-up, 
had any evidence of disease (Table II). No patient from our cohort 
had died due to FTC at the time of the study.

The characteristics of the four patients with distant metastases 
and their extents are summarised in Table III. Our findings 
suggested that WIFTC was more likely to have distant metastases 
than MIFTC. However, no specific trend was noted with regard 
to the histopathology (follicular carcinoma vs. Hürthle cell 
carcinoma) and type of invasion (capsular carcinoma vs. vascular 
carcinoma).

The follow-up duration in the study was 86.9 ± 56.6 months. 
Due to the absence of disease-specific mortality in our small 
series, the Kaplan-Meier curve has not been shown. However, 
the five-, ten- and 15-year overall survival rates were 95%, 91% 
and 84%, respectively (data not shown).

DISCUSSION
The debate on the optimal therapy for low-risk FTC is ongoing, 
and proponents for both hemithyroidectomy(4-6,11) and total 
thyroidectomy(10,12) coexist in the literature. According to 
the National Comprehensive Cancer Network treatment 
guidelines, observation and/or completion thyroidectomy are 
both legitimate for minimally invasive follicular or Hürthle cell 
carcinoma.(13) More recently, the European Society of Endocrine 
Surgeons proposed an individualised approach, wherein 
hemithyroidectomy should be considered for patients with MIFTC 
satisfying the following criteria: (a) age < 45 years; (b) absence 
of vascular invasion; (c) tumour size < 40 mm; and (d) absence 
of nodal or distant metastases. In other cases, patients with 
MIFTC were to be treated with total thyroidectomy.(14) Excellent 
disease control with hemithyroidectomy for MIFTC is attainable 
in highly specialised centres(5,6) with abundant patient volume as 
well as experienced surgeons and pathologists. Indeed, a local 
study from a high-volume university centre, which reported its 
experience of managing 156 patients with FTC over 40 years, 
demonstrated no disease-specific mortality for MIFTC, and the 
authors recommended conservative surgery for MIFTC.(9)

In line with the results from other high-volume centres, 
the patient outcome in our series was excellent. When tumour 

RAI (n = 10)
•  NED (n = 8) 
•  AWD (n = 2)

No RAI (n = 33)
•  NED (n = 28)
•  DOO (n = 5)

Patients with FTC (n = 49)

Hemithyroidectomy (n = 34)
•  Follicular carcinoma (n = 25)
•  Hürthle cell carcinoma (n = 9)

Total thyroidectomy (n = 15) 
• Follicular carcinoma (n = 11) 
• Hürthle cell carcinoma (n = 4) 

Indications for total or completion thyroidectomy 
• Widely invasive tumour (n = 4) 
• Bilateral thyroid pathology (n = 5)
• Involved isthmic margin (n = 1)
• Patient preference (n = 4)
• Previous hemithyroidectomy (n = 1)

RAI after local 
recurrence (n = 1)
•  NED (n = 1)

No RAI (n = 5)
•  NED (n = 5)

Fig. 1 Flowchart shows patient treatment and outcome. AWD: alive with disease; DOO: died of other illnesses; FTC: follicular carcinoma of the thyroid; 
NED: no evidence of disease; RAI: radioactive iodine

Table II. Treatment outcome at last follow‑up.

Outcome No. (%)

Hemithyroidectomy  
(n = 34)

Total thyroidectomy  
(n = 15)

Local recurrence 1 (2.9) 0 (0)

NED 29 (85.3) 13 (86.7)

AWD 0 (0) 2 (13.3)

DOO 5* (14.7) 0 (0)

*Died of lung cancer  (n = 1), died of cholangitis  (n = 1) or direct cause of 
death uncertain with senility (age > 90 years) as a contributory cause (n = 3). 
AWD: alive with disease; DOO: died of other illnesses; NED: no evidence of disease
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recurrence was considered, only 1  (2.9%) patient from the 
hemithyroidectomy group (n = 34) developed local relapse. 
Table IV summarises and compares our results of tumour 
recurrence, distant metastasis and cancer-related mortality 
with that of some other high-volume centres in the literature. 
Consistent with previous reports, MIFTC had a better prognosis 
than WIFTC, indicating that satisfactory treatment results in 
terms of disease-specific survival or tumour recurrence can 
be comparably achieved in low-volume hospitals as well. It is 
noteworthy that the occurrence of distant metastasis for WIFTC in 
our series was 75.0%, which was much higher than the reported 
rates of up to 32.5% in the other series. A possible reason for 
this could be variations in the definition of WIFTC adopted by 
pathologists from different institutions. Other confounding factors 
for distant metastasis in our patients could also have accounted 
for the discrepancy; for instance, one patient had N1 disease 
at presentation, while another patient had major extrathyroid 
extension to the recurrent laryngeal nerve. It is also possible that 
the small sample size of our series might have contributed to 
some bias in the results.

Our results suggest a remarkable difference in the prognoses 
of MIFTC and WIFTC. Of the four patients with WIFTC, three were 
diagnosed with distant metastases at presentation. Furthermore, 

two of these four patients were alive with disease at the last 
follow-up. In contrast, all our patients with MIFTC were disease-
free at the last follow-up. This was similar to the findings of a 
population study in the United States that involved 1,200 patients 
with MIFTC and 4,208 patients with WIFTC, among whom only 
two patients with MIFTC died of disease-specific causes.(15) The 
report suggested that overall survival was comparable to that of 
the general population, and total thyroidectomy and RAI were 
not associated with improved outcomes. The authors hence 
advocated thyroid lobectomy for patients with MIFTC.(15) The 
prognosis of Hürthle cell carcinoma and follicular carcinoma 
was another dilemma. Patients with Hürthle cell carcinoma 
are more prone to develop nodal spread and less likely to 
take up RAI than patients with follicular carcinoma.(14) Shaha 
et al have shown that Hürthle cell carcinoma was an adverse 
prognostic factor for FTC.(11) Conversely, a population survey by 
the Surveillance, Epidemiology and End Results (SEER) Program 
of the National Cancer Institute, USA, from 1988 to 1993 
demonstrated equivalent survival among patients with Hürthle 
cell carcinoma and follicular carcinoma.(16) A more recent study 
on the SEER database found that the prognosis of Hürthle cell 
carcinoma had improved over the past four decades.(17) Prior 
to 1979, the survival rate among patients with Hürthle cell 

Table III. Characteristics of patients with metastatic disease.

Age (yr)/
gender

Tumour type Degree of 
invasion

Invasion type Operation Site of metastasis Outcome Duration of
follow‑up (mth)

63/F Hürthle cell 
carcinoma

WIFTC Simultaneous 
vascular and 
capsular

Total thyroidectomy Skull, chest wall, left 
scapula, right hip

AWD 42

57/F Follicular 
carcinoma

WIFTC Simultaneous 
vascular and 
capsular

Total thyroidectomy Bilateral lungs, skull, 
sternum

AWD 5

32/M Follicular 
carcinoma

WIFTC Capsular Total thyroidectomy Bilateral lungs NED 38

60/F Follicular 
carcinoma

MIFTC Capsular Total thyroidectomy Thoracic spine  
(T5/6 vertebrae)

NED 146

AWD: alive with disease; F: female; FTC: follicular carcinoma of the thyroid; M: male; NED: no evidence of disease; MIFTC: minimally invasive FTC; WIFTC: widely 
invasive FTC

Table IV. Tumour recurrence and disease‑specific mortality of FTC in previous studies in the literature.

Study No. of patients Mean duration of  
follow‑up (yr)

Details %

Overall MIFTC WIFTC

Huang et al(4) 234 9.0 Recurrence 26.0 0 42.1

Distant metastasis 17.5 0 28.3

Cancer mortality 17.5 0 28.3

Lo et al(9) 156 14.4 Recurrence NA NA NA

Distant metastasis NA NA NA

Cancer mortality 10.9 0 20.2

Asari et al(10) 207 NA Recurrence 11.1 5.5 20.0

Distant metastasis 18.4 9.4 32.5

Cancer mortality NA 6.5 46.4

Present study 49 7.2 Recurrence 2.0 2.2 0

Distant metastasis 8.2 2.2 75.0

Cancer mortality 0 0 0

FTC: follicular carcinoma of the thyroid; MIFTC: minimally invasive FTC; NA: not available; WIFTC; widely invasive FTC
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carcinoma was worse than that among follicular carcinoma 
patients. However, no difference was found in their survival for 
the period 1995–2004. The temporal change in the prognosis 
of Hürthle cell carcinoma might explain the conflicting results 
of past studies,(17) as updated studies from Japan(18) and Korea(19) 
have demonstrated similar survival and tumour recurrence for 
these two types of carcinoma. Akin to these latest reports, Hürthle 
cell carcinoma did not portend an ominous prognosis when 
compared to follicular carcinoma in our study.

Distant metastases of FTC are not rare, as reported in our 
series and elsewhere.(3,4) At times, distant metastasis might 
appear in patients with MIFTC.(12) However, no patients with 
distant metastasis died due to FTC in our series, although two 
patients were alive with disease at the last follow-up and one 
patient had prolonged follow-up over 13 years. Therefore, 
aggressive treatment for FTC with M1 disease is advisable, as 
long-term survival with decent quality of life is possible for these 
patients.(20) RAI is beneficial(3,21) and should be offered after total 
thyroidectomy. In contrast, there is no evidence to support the 
benefit of RAI for early or low-risk FTC.(22) Likewise, for MIFTC 
that had metastasised, Goldstein et al(23) failed to demonstrate 
any correlation between histology type (follicular carcinoma 
vs. Hürthle cell carcinoma) and degree of invasion (number of 
capsular or vascular invasion).

This study was not without weaknesses on account of inherent 
drawbacks such as its retrospective survey nature and small 
sample size. However, data was prospectively collected and the 
management policy remained consistent throughout the study 
period, which should minimise related biases. Also, as the mean 
follow-up duration was nearly 87 months, our findings could 
indicate meaningful long-term oncological outcomes for patients 
with FTC in spite of the small size of this series.

To sum up, satisfactory disease control and excellent survival 
for patients with MIFTC can be achieved by hemithyroidectomy 
even in community hospitals. Total thyroidectomy should be 
reserved for patients with WIFTC or aggressive tumours with 
nodal or distant metastasis.
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