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Abstract
Background: Differentiated Thyroid Cancer (DTC) is characterized by a good prognosis, and 
radical surgery has been questioned, especially in cases with small tumors. But size alone cannot 
possibly predict the prognosis: All tumors were small once. Recurrences occur after several decades, 
and further risk factors are needed when to choose the optimal treatment.

Methods: A consecutive series of 231 patients with DTC were treated in 2004-2016: In 63/231 
(27.3%) there was no preoperative suspicion of malignancy; 214 patients were thyroidectomized. 
Follow-up was performed in 2023 after mean 10.7 years (range 6.5-19.1). Medical records were 
scrutinized: Mode of surgery, radioiodine treatment, thyroglobulin levels, deaths and recurrences 
were registered as were possible risk factors. Patients with negative thyroglobulin after treatment 
were compared with those who had measurable thyroglobulin or high levels of anti-thyroglobulin.

Results: There were 181 patients with negative thyroglobulin after treatment and 33 patients had 
measurable thyroglobulin and/or anti-thyroglobulin. All 15 patients deceased in DTC were in the 
latter group. Significance was confirmed for five risk factors: Size, multifocality, angioinvasion, 
extra-thyroidal growth and metastases. All ten patients with recurrences had minimum two of these 
risk factors, which also were found in microcarcinomas (≤ 10 mm). Complication rate was low.

Conclusion: There is good reason for thyroidectomy or hemithyroidectomy in DTC, preferably 
including the closest lymphatic glands. Thyroidectomy has the advantage of follow-up with 
thyroglobulin tests, useful even after several years, to alleviate anxiety and to possibly find 
recurrences in time for treatment.
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Introduction
Differentiated Thyroid Cancer (DTC) is known to have a good prognosis, and treatment has 

gradually changed, from total thyroidectomy with central lymph node dissection that previously 
was the routine, to lobectomy in selected cases, or simply active surveillance, the latter in cases with 
tumor diameters of 10 mm or less [1-6]. Still, in spite of accurate surveillance with ultrasonography 
small tumors and metastases ≥ 2 mm might escape detection [7,8]. Furthermore, the patients’ 
quality of life is lowered because of anxiety many years after treatment [9-11]. Follow-up using the 
specific tumor marker thyroglobulin is useful only if total thyroidectomy is performed [12], but only 
a minority is followed long-term [13] in spite of the fact that recurrences may occur after several 
decades [14]. The aim of this follow-up of a consecutive series of thyroid cancer patients is to show 
the necessity of being aware of the risks of recurrences, and how to possibly identify them in time to 
minimize their consequences.

Methods
In 2004-2016 there were 252 patients diagnosed with a thyroid malignancy at the public hospital 

in Borås, responsible for 290,000 inhabitants in the Southern part of Västra Götaland County in 
Sweden, and 250 were operated on. After exclusion of anaplastic cancer (n=11), medullary cancer 
(n=6), a non-Hodgkin lymphoma and a plasmocytoma in the thyroid (n=2), 231 patients with DTC 
remained for follow-up. Information on the patients’ present addresses, and their families’ addresses 
were received from the Swedish authority for National registration. If the patient was deceased, the 
date of death was provided. Clinical data were retrieved from medical records. A second opinion of 
all histopathological specimens was a routine procedure; TNM classification of Malignant Tumors, 
the 7th edition [15], was used and three subgroups were identified: Papillary tumors, including those 
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described as a follicular variant, pure Follicular tumors and Oncocytic 
carcinomas. If information at follow-up was incomplete, the patient 
or a relative was contacted and asked to elucidate.

There were 175 women and 56 men with DTC (Figure 1). They 
were diagnosed because of goiter in 87 cases or a thyroid nodule in 96 
cases. Six patients had a nodule that revealed a metastatic lymphatic 
gland and five had distant metastases as the first sign. Various 
symptoms strengthened the indication for surgery: Unpleasant 
pressure affecting ability to breathe or swallow, signs of recurrent 
laryngeal nerve dysfunction, and toxic goiter. In eight cases the 
tumor was discovered at surgery because of hyperparathyroidism. In 
some the enlarged thyroid gland was found En Passant at computer 
tomography: In three cases the trachea was compressed to 4 mm 
to 8 mm, and in four the thyroid tumor penetrated larynx or the 
tracheal wall. In four cases ultrasonography revealed small tumors 
and two of them were diagnosed by cytology. In all the others Fine 
Needle Aspiration Cytology (FNAC) was guided by palpation. The 
classification used derived from the British Thyroid association [16]. 
From 2011 the Bethesda system [17] was introduced, which then by 
retrospective scrutiny was applied to the whole patient series: BII 
(n=43), BIII (n=17), BIV (n=67), BV (n= 21), BVI (n=48). Thus, the 
indication for surgery was in part, or definitely, motivated in 153 cases, 
BIII-BVI (66.2%). In 63/231 cases (27.3%) there was no preoperative 
suspicion of malignancy: Intrathoracic goiters unsuitable for FNAC, 
ten cases with large thyroid glands (mean 200 g; range 124-259), 42 
patients with small tumors out of whom 17 had toxic goiters with 
tumor diameters 2 mm to 8 mm (mean 5.2). Bi- or multi-focality 
occurred in 65/231 cases (28.1%).

Mean age at surgery for DTC was 56.3 years (SD 18.9; median 
58.8; range 16.7-91.8). They had Papillary carcinomas in 186 cases, 98 
the follicular variant, 25 had Follicular carcinomas and 20 Oncocytic 
carcinomas.

Mode of Surgery: Total thyroidectomy was primarily performed 
in 130 cases (56.3%). Since eight patients were previously operated 
on with hemithyroidectomy altogether 138 patients (59.7%) were 
completely thyroidectomized. One patient with toxic goiter had 
a subtotal thyroidectomy. In 92 cases a hemithyroidectomy was 
performed, and after the diagnosis was confirmed, the remaining 
thyroid tissue was removed in 75 cases.

Lobectomy only: Seventeen patients were left without further 
surgery (7.4%). In 13/17 cases 1 to 16 lymphatic glands were 
investigated (mean 5.7; SD 4.8), all without metastases. One lady, 
91 years of age, with an oncocytic 52 mm tumor, wanted as little 
treatment as possible. She lived ten years after that. The remaining 
16 patients had papillary tumors, one had a 10 mm tumor, and the 
others had tumor diameters 0.5 mm to 6 mm. They had all benign 
ultrasonography performed one year after surgery.

A modified central neck dissection: was performed when there 
were signs of malignancy i.e. the tissue adjacent to the thyroid was 
removed En bloc with the thyroid gland. In several cases also lateral 
nodes on the tumor side were removed primarily, in eleven cases 
at a separate occasion. Fifteen glands or more were investigated in 
43 patients (mean 23.3; SD 7.9) and 29/43 had metastases (67.4%). 
For reliable TNM classification at least 6 lymphatic glands should 
be examined [15], and in 163/231 cases that criterion was fulfilled 
(70.6%). Of the remaining 68 patients, eight had follicular tumors, 
eight had toxic goiter, 21 had cytology Bethesda II and 35 patients 

had tumor diameters ≤ 10 mm. The number of lymphatic glands 
examined in the 214 patients operated on bilaterally varied from 
0 to 54: No glands in 14 patients with toxic goiter (n=4), with BII 
(n=6), and with trachea compromised by tumor growth (n=4). Mean 
number of glands examined in the other 200 patients was 10.9 (SD 
8.32) and in 63/200 (31.5%) there were metastases. In the majority, 
with ≥6 glands examined [13], 58/159 had metastases (36.5%).

Postoperative complications: were one reoperation due to 
bleeding and one due to leakage from the thoracic duct. Two patients 
had temporary recurrent laryngeal nerve dysfunction. Seven patients 
had recurrent laryngeal nerve paresis before surgery, six of them 
because of tumor growth, and one recovered within one year after 
surgery as the tumor was small and within the large thyroid gland 
weighing 165 g. Seven patients had postoperative hypoparathyroidism 
with adjusted medication with calcium and vitamin D (7/214; 3.3%) 
[18]. Another 20 patients take extra calcium as a dietary supplement.

Additional treatment: In 2004-2010 adjuvant radioactive 
treatment with 4000 MBq was given while 2000 MBq was used to 
eliminate minimal remnants of thyroid tissue in cases with low 
risk. From 2011 lower doses were used, 3700 MBq and 1100 MBq, 
respectively. Patients with distant metastases got 8000 or 7400 MBq. 
Altogether postoperative radioactive treatment [19,20] was given in 
159/214 cases (73.8%). One patient got it six years after surgery as her 
thyroglobulin was continuously measurable at a low level, and it has 
now been negative since 14 years. Another patient had after surgery 
and radioiodine in 2015 thyroglobulin 28 µg/L, that turned negative 
eight months later after her right ovary containing a teratoma with 
thyroid tissue was removed. Thereafter it was negative.

The importance of avoiding X-ray using Iodine in patients with 
goiter had been notified, and in 115/159 cases (72.3%) full effect of 
radioiodine could be expected. In 44 cases treatment was given with 
a few months delay because of previous iodine administration. There 
were 55 patients without radioactive treatment, all of them without 
signs of metastases, 44 with stage T1 tumors, 7 with stage T2, and also 
four patients with T3 tumors who declined radioactive treatment for 
different reasons.

Lifelong thyroxine treatment: is a consequence after surgery, the 
dose determined in relation to the TSH level. In this series TSH was 
kept as low as possible but within the normal range in order to avoid 
negative cardiovascular effects [21], with a few exceptions in patients 
with advanced disease.

Results
Altogether there were 62/231 deceased at follow-up in 2023. Mean 

age at death was for women 82.0 years (SD 9.8; range 60.7-101.7), and 
for men 80.1 years (SD 11.2; range 56.8-99.4). For comparison, the 
average length of life in Sweden in 2021 was for women 84.8 years and 
for men 81.2 years. Mean follow-up time of the deceased was 6.4 years 
(SD 4.2; range 0.3-15.9), and of the patients still alive it was 10.7 years 
(SD 3.7; range 6.5-19.1).

Fifteen patients died because of their DTC (15/231; 6.5%). At 
the time of diagnosis six had locally advanced disease, one had a 
pulmonary metastasis and four had skeletal metastases. In one patient 
symptom from a cerebral metastasis was revealed when in care after 
her thyroidectomy. Mean age at death was for women 81.0 years (SD 
10.0; range 74.2-100), and for men 74.3 years (SD 12.2; range 56.8-
89.0). Mean follow-up time of them, 8 women and 7 men, was 4.6 
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years (SD 2.8; range 0.3-11.0).

Five of the seventeen patients who had a hemithyroidectomy 
were deceased at mean 77.8 years of age (range 61-101) because of 
death from other causes. There are 12/17 patients, now 27 to 89 years 
of age (mean 63.6) after mean 9.4 years (range 7.2-14.8). Five of them 
express uneasiness about their lack of possibility to get specialized 
medical check-ups.

After treatment: Surgery with or without radioactive treatment, 
thyroglobulin was negative in 181/214 cases (84.6%). But 33 patients 
had measurable thyroglobulin levels or high anti-thyroglobulin levels 
(n=4): 25 patients had papillary tumors, 13 the follicular variant, 
three had follicular tumors and five oncocytic carcinomas. In one case 
thyroglobulin declined slowly during six years from 2.2 to <0.1 µg/L 
after removal of a goiter weighing 252 g with a bifocal tumor without 
metastases in 15 lymphatic glands, and radioiodine, 1100 MBq. 
Another two patients mentioned above became negative. Two patients 
without radioactive treatment have low thyroglobulin levels 0.3 and 
1.5 µg/L after 7 and 9 years respectively, as it seems due to aberrant 
benign thyroid tissue: One at the root of the tongue according to a 
scintigraphy, and the other was operated on because of a suspicious 
gland with the finding of an island of benign thyroid tissue instead. 
One patient is well but lost to follow-up as for thyroglobulin. Eight 
patients died from other causes, their last thyroglobulin levels were 
1.5 µg/L to 2.2 µg/L (n=3), 7.2-22 µg/L (n=3), 200 µg/L (n=1), and one 
patient had anti-thyroglobulin 378 kU/L. All fifteen patients deceased 
in DTC were in this group. Skeletal metastases occurred in 11 patients 
with thyroglobulin levels, 1200 µg/L to 55000 µg/L, and pulmonary 
metastases occurred in 12 patients with levels 46 µg/L to 2200 µg/L 

(some of them had both).

Statistics: Obviously measurable thyroglobulin or high levels 
of anti-thyroglobulin after treatment was in most cases a sign of 
an advanced stage: Mean tumor diameter was 41.6 mm. Eighteen 
patients had angioinvasion, twenty had extra-thyroidal growth, 
eight patients had several metastatic lymphatic glands (mean 7.6; 
range 5-20), five had 1 to 3, twelve patients had no metastatic glands 
and four were without investigated glands. Significance tests were 
performed using Fisher’s exact test, comparing occurrence of these 
probable risk factors among patients with negative thyroglobulin 
after treatment (n=181) and among those who after treatment had 
measurable thyroglobulin or high levels of anti-thyroglobulin (n=33). 
Their significance was confirmed (Table 1). Furthermore, the finding 
of just one metastatic gland at primary surgery compared to none was 
tested, and a borderline statistical significance was found (14 patients 
without investigated glands were excluded).

Microcarcinomas: There were 79/231 patients (34.2%) whose 
tumors were ≤ 10 mm, one was follicular, the others were papillary 
tumors, 25 the follicular variant. Lymphatic glands were examined in 
71/79, and 17 patients had metastases (23.9%). Among the 79 patients 
with microcarcinomas five had angioinvasion (6.3%), six had extra-
thyroidal growth (7.6%), and four had ≥ 5 metastatic glands (5.6%).

Multifocality: Occurred in 29/79 cases (36.7%), and 24/29 
had investigated lymphatic glands out of which ten had metastases 
(41.7%). Therefore, multifocality seems to be a risk factor: Patients 
with bi- or multi-focal tumors were compared with patients with 
one single tumor in the whole series (any tumor size): The shares 
of patients with metastases out of the numbers who had any glands 

Thyroglobulin after OP/RI Tg neg; n=181 Tg 0.5-55000/ATg; n=33 p-value

Mean Tumor size (mm) 22.54 (SD 17.5; 1.5-75) 41.58 (SD 25.4; 5-100) p<0.001

Vascular invasion                      52 (28.7 %) 18 (54.5%) p=0.008

Extrathyroidal growth 25 (13.8%) 20 (60.5%) p<0.001

≥ 5 met.lymphatic glands 12 (6.6%) 8 (23.2%) p=0.005

≥ One met.lymphatic gland 50 (29.2%)/n=171 14 (48.3%)/n=29 P=0.053

Table 1: The result of significance tests performed using t-test for mean tumor size and Fisher’s exact test for categorical variables, comparing occurrence of probable 
risk factors among patients with negative thyroglobulin after treatment (n=181) and among patients having measurable thyroglobulin or high levels of anti-thyroglobulin 
after treatment (n=33).

RI: Radioiodine Treatment; Tg: Thyroglobulin (µg/L); ATg: Anti-Thyroglobulin (kU/L)

Age at 
Diagn Preop Ct with Tumor type Bi-

multifocal
Metastases/
investigated

Years to 
Tg/ATg Tg. (µg/L) Years to Tg (µg/L) Recurrence

No Years Iodine (I) diam (mm) Lymph.glands measured Anti-Tg (kU/L) Rec ATg (kU/L) measures taken

1 51 Ct+I Pap/multifocal/ 7 15/18 1.1 1.5 1.5 Tg 1.5 OP  8/27+RI 

2 66 Ct+I Foll/ 50 0/14 7.4 0.97 9.5 Tg 7.1 Ct unclear

3 23 - Pap/ 17 6/27 12.1 0.6 13.6 Tg 1.1  OP  1/1 + RI 

4 68 Ct+I Pap-foll/ 24 0/4; Pulm 3.5 0.5 6.2 Tg 0.7  OP2/21; pulm+RIx3 

5 67 Ct+I Pap/ 30 10/31 1.1 Tg 2.9/ATg 68 1.2 Atg 1279   OP  8/49 + RI

6 26 - Pap/multifocal/ 26 20/30 0.3 Tg 0 /ATg 634 1.1 Atg 1795    OP  4/27 + RI

7 33 - Pap-foll/ 40 3/16 8.4 0.2 9.6 Tg 0.3 OP  1/9 + RI

8 78 Ct+I Pap / bifocal/ 22 10/10 5.2 1.8 6.4 Tg 1.8   Cytol = diff TC

9 24 - Pap/multifocal/ 13 5/20 2.3 0.4 5.3 Tg 3.9   OP  1/5 + RI

10 44 Ct+I Pap/ 50 1/39 0.9 0.3 2.9 Tg 4.9   Ct neg + Uls neg

Table 2: Ten patients with recurrent Differentiated Thyroid Cancer, 5 women and 5 men, age at diagnosis and time in Years to first measured Thyroglobulin level (Tg) 
after treatment and to confirmed recurrence. Two patients had high levels of Antithyroglobulin (ATg) instead.

Ct: Computer Tomography; Pap: Papillary cancer/Pap-foll: Follicular variant of papillary cancer; Foll: Follicular cancer; RI: Radioiodine treatment; Pulm: Pulmonary 
metastasis; Cytol: Cytology; Uls: Ultrasonography
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examined in these groups were calculated. The result was 24/58 
(41.4%) and 37/153 (24.2%), with a statistically significant difference: 
P=0.017 according to Fisher’s test. When testing using the same 
procedure for tumors ≤ 10 mm, the difference was also significant 
with p=0.006.

Recurrences: In 13/55 patients (23.6%) without radioactive 
treatment thyroglobulin became measurable at low levels, mean 0.37 
µg/L (range 0.1-0.7), after mean 68.8 months (range 3-133). In 27/159 
patients (17.0%) who received radioactive treatment thyroglobulin 
also became measurable, at mean 0.47 µg/L (range 0.1-2.8), after 
mean 60.7 months (range 11-175), and 12/27 patients had a computer 
tomography with iodine administration before surgery. Apart from 
four cases with high levels of anti-thyroglobulin, a few more patients 
had elevated levels of anti-thyroglobulin that declined during the 
first years, and follow-up with thyroglobulin was used as usual. 

Recurrences occurred in ten out of these 27 cases (10/214; 4.7%), after 
mean 5.7 years (SD 4.2; range 1.1-13.6) (Table 2, 3). In eight cases 
the primary sign of recurrence was metastatic lymphatic glands in 
the lateral compartment. In one unfortunate case a jugular nodulus 
was not found until after pulmonary metastases had occurred. One 
patient died before the source of measurable thyroglobulin was 
proven. The thyroglobulin level at which recurrence occurred was 
mean 2.7 µg/L (range 0.3-7.1). In two cases a second recurrence 
occurred later on. All had radioiodine treatment after surgery, and 
all had primarily minimum two of the five risk factors tested above. 
Another two patients with thyroglobulin 0.3 and 0.7 µg/L, have after 
more than eight years, small but suspicious lymphatic glands at 
ultrasonography. At present they decline biopsy.

Only selected cases are followed ten years or more. There is 
no obvious systematic timetable for follow-up. After the patients 

Years Tg (µg/L) Years Tg (µg/L) Events/Recurrences Years Tg (µg/L) The situation in 2023

no From Diagn Atg (kU/L) from Diagn Atg (kU/L) measures taken from Diagn Atg (kU/L) Age (years) 

1 5 Tg neg 6.5 Tg 0.6 Ct neg/+RI/Tg became neg for >3 years 17.8 Tg 0.7 no check-ups, /71

2 10.6 Age 77/unexpected death, other cause  

3 15.2 Tg 0.5 16.4 Tg 4.1 Age 41/investigation planned 16.6 no data /41

4 8.6 Tg neg 12.3 Tg 2.8 Cytol=DTC/OP declined/no complaints 16.7 Tg 10 Status quo /86

5 5.3 1279 7.9 3200 OP 2/2 + RI; 
but after 8.1 years pulm + RI 12.7 4000 no complaints /80

6 1.6 1960 1.9 2560 OP 2/5 +RI/ 2.9 years: OP 4/8 noduli 11.5 4000  Scint + Uls neg /38

7 10.2 Tg neg   10.4 Tg neg  Status quo /44

8 6.4 Tg 1.8 Check-ups declined/no complaints 8.9 Tg 1.8  Status quo /88 

9 8.6 Tg neg   8.8 Tg neg  Status quo /34

10 3.6 Tg 18 4.1 Tg 25 pulm/RI/4.6 years/OP jugular nodulus 7.4 Tg 111 St quo since 2 years /52

Table 3: Ten patients with recurrent DTC, 5 women and 5 men, and time in Years after their primary diagnosis to first negative thyroglobulin level (Tg) after treatment 
for recurrences in four cases. Two of them had again recurrences and a third is not yet investigated.

Atg: Antithyroglobulin level; Ct: Computer Tomography; RI: Radioiodine treatment; pulm: Pulmonary metastases; Uls: Ultrasonography; Scint: Scintigraphy with 
Iodine-123

Figure 1: A consecutive series of 231 patients, 175 women and 56 men, treated for differentiated thyroid cancer, DTC during 2004-2016; 186 with Papillary tumors, 
98 the follicular variant, 25 with Follicular cancer and 20 with Oncocytic carcinomas.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

male 1 1 7 2 4 7 3 2 10 6 3 6 4

female 7 9 10 7 12 9 7 10 19 17 23 28 17

Data used in Figure 1:
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became out-patients without hospital connection, thyroglobulin 
determinations were not performed at all. In the most recent follow-
up after mean ten years 7/13 patients without radioactive treatment 
had mean thyroglobulin 0.3 µg/L (range 0.1-4.4), and after mean nine 
years 18/27 with radioactive treatment had mean thyroglobulin 1.1 
µg/L (range 0.1-10.0).

Discussion
This presentation of a consecutive series of patients treated for 

differentiated thyroid cancer illustrates an opposite situation to 
several presentations on overdiagnosis and overtreatment of this 
cancer form [1-6,22-24]. These patients were generally diagnosed 
without ultrasonography. DTC is not an aggressive tumor in 
comparison with many other cancer forms, but clearly, with the 
cases described above, and without doubt, early treatment seems 
preferable to late treatment. The impression is that one complete and 
precise operation results in better situations for the patients than if 
further operations will be needed later on, which is the purpose for 
including removal of the central lymphatic glands primarily. If not, 
the patients will probably be depending upon ultrasound evaluations 
with different intervals, which would lead to varying degrees of 
insecurity. Metastases <3 mm to 4 mm or intra-thyroidal tumor foci 
with diameters 1 mm to 4 mm, which occurred in more than 30% of 
the cases, cannot be identified with certainty, if at all, by ultrasound 
[7,8]. After thyroidectomy with a negative thyroglobulin that would 
not be a problem, but the frequent occurrence of metastatic lymphatic 
glands found in this series is justification enough for including the 
closest lymphatic glands at surgery.

The second possibility, lobectomy including removal of the 
central lymphatic glands unilaterally, gives confident data on the 
tumor characteristics and whether there is spread to the closest 
lymphatic glands. Risk factors will be identified, and in the future 
further prognostication made possible with gene mutation mapping 
[25]. Unilateral operation has the disadvantage of follow-up without 
thyroglobulin determinations that in spite of their variability displayed 
above, give valuable information and safety that is important for both 
patients and surgeons [12,26]. Naturally, complications after surgery 
would be half as frequent, but the complication rate after bilateral 
surgery in this series may be regarded as low [21], considering the 
advantage of as many as 85% became thyroglobulin negative.

The third possibility, Active Surveillance, concerns 
microcarcinomas. It is obvious that the important risk factors cannot 
be revealed with ultrasound alone, nor with FNAC and cytology. For 
this reason, together with the small, but not negligible, numbers of 
findings of multifocality, angioinvasion, extrathyroidal growth and 
metastatic lymphatic glands, Active Surveillance appears highly 
uncertain. These observations contradict some descriptions in the 
literature of microcarcinomas as generally harmless [22-24].

Follow-up using thyroglobulin appears to be a reliable marker in 
spite of its variability. There does not seem to be any clear limit for 
the thyroglobulin level at which extended investigations are called 
for, maybe in part a consequence of the level being related to the 
TSH level. All thyroglobulin levels given above are basic. Thyrogen 
stimulated thyroglobulin determinations [26] were also performed, 
but not during the whole period. A negative basic thyroglobulin level 
means safety all the same. A low level that is stable may be safe as well, 
but is no guarantee for tumor growth to have ceased. There is always 
a risk of recurrence [27-30]. It is worth noticing that some patients 

had skeletal metastases and/or pulmonary metastases many years, 
that seemed stationary, or there was slow progress long-term. This 
slow development of DTC in several cases may be the reason for late 
recurrences occurring after two or three decades [1,14]. For the time 
being thyroglobulin tests are in many cases not performed more than 
a few years after treatment. The patients’ anxiety because of fear of 
recurrence is assuredly of longer duration. A reasonable consequence 
in clinical practice would be to follow more patients long-term with 
basic thyroglobulin determinations with intervals of 1 to 2 years 
instead of just leaving them. With adequate information it would 
easily be coordinated with the patients’ yearly examinations of blood 
samples for their thyroxine medication, without need of connection 
with hospital care.

Sweden has guidelines for treatment of Thyroid Cancer in 
which the three different forms of treatment mentioned above are 
accepted since 2017 [13]. Still, individual decisions must be made 
in each case. This suggested improvement with longer follow-up 
with thyroglobulin tests for out-patients has three purposes: Since 
recurrences may occur decades after treatment it might be possible to 
find them in time for treatment with satisfactory result. The costs of 
these extra thyroglobulin tests would be acceptable when coordinated 
with the yearly check-ups. The quality of life of the patients would 
hopefully improve with less anxiety as thyroglobulin in most cases is 
a reliable tool, easy to interpret.

Acknowledgement
Many Thanks to Lars Barregard, MD, PhD, Professor Emeritus, 

who assisted with the statistics, and to Andreas Hallqvist, MD PhD, 
and Ewa Lundgren, Associate Professor, for support and valuable 
advice.

Ethics
This study was approved by the Regional Ethical Review Board in 

Gothenburg in 2018 (D759-18).

References
1.	 Noguchi S, Yamashita H, Uchino S, Watanabe S. Papillary microcarcinoma. 

World J Surg. 2008;32(5):747-53.

2.	 Hay ID, Hutchinson ME, Gonzales-Losada T, McIver B, Reinalda ME, 
Grant CS, et al. Papillary thyroid microcarcinoma: A study of 900 cases 
observed in a 60-year period. Surgery. 2008;144(6):980-7. 

3.	 Wang TS, Goffredo P, Sosa JA, Roman SA. Papillary thyroid 
microcarcinoma: An overtreated malignancy? World J Surg. 
2014;38(9):2297-303.

4.	 Davies L. Overdiagnosis of thyroid cancer. BMJ. 2016;355:i6312.

5.	 Jegerlehner S, Bullard JL, Aujesky S, Rodondi N, Germann S, Konzelmann 
I, et al. Overdiagnosis and overtreatment of thyroid cancer, A population-
based temporal study. PLoS One. 2017;12(6):e01179387.

6.	 Wei J, Thwin M, Nickel B, Glover A. Factors that inform individual 
decision making between active surveillance, hemithyroidectomy and total 
thyroidectomy for low-risk thyroid cancer: A scoping review. Thyroid. 
2022;32(7):807-18.

7.	 de Koster EJ, Kist JW, Vriens MR, Borel Rinkes IHM, Valk GD, de Keizer 
B. Thyroid Ultrasound-Guided Fine-Needle Aspiration: The positive 
influence of on-site adequacy assessment and number of needle passes on 
diagnostic cytology rate. Acta Cytologica. 2016;60:339-45.

8.	 Frates MC, Benson CB, Charboneau JW, Cibas ES, Clark OH, Coleman 
BG, et al. Management of thyroid nodules detected at US; Society of 
Radiologists in Ultrasound consensus conference statement. Ultrasound 

https://onlinelibrary.wiley.com/doi/10.1007/s00268-007-9453-0
https://onlinelibrary.wiley.com/doi/10.1007/s00268-007-9453-0
https://pubmed.ncbi.nlm.nih.gov/19041007/
https://pubmed.ncbi.nlm.nih.gov/19041007/
https://pubmed.ncbi.nlm.nih.gov/19041007/
https://pubmed.ncbi.nlm.nih.gov/24791670/
https://pubmed.ncbi.nlm.nih.gov/24791670/
https://pubmed.ncbi.nlm.nih.gov/24791670/
https://www.bmj.com/content/355/bmj.i6312
https://pubmed.ncbi.nlm.nih.gov/26982029/
https://pubmed.ncbi.nlm.nih.gov/26982029/
https://pubmed.ncbi.nlm.nih.gov/26982029/
https://pubmed.ncbi.nlm.nih.gov/26982029/
https://journals.lww.com/ultrasound-quarterly/abstract/2006/12000/management_of_thyroid_nodules_detected_at_us_.2.aspx
https://journals.lww.com/ultrasound-quarterly/abstract/2006/12000/management_of_thyroid_nodules_detected_at_us_.2.aspx
https://journals.lww.com/ultrasound-quarterly/abstract/2006/12000/management_of_thyroid_nodules_detected_at_us_.2.aspx


Hedbäck GM World Journal of Surgery and Surgical Research - General Surgery

2024 | Volume 7 | Article 15566Remedy Publications LLC., | http://surgeryresearchjournal.com

Q. 2006;22(4):231-8; discussion 239-40.

9.	 Hedman C, Djärv T, Strang P, Lundgren CI. Determinants of long-
term quality of life in patients with differentiated thyroid carcinoma – A 
population-based cohort study in Sweden. Acta Oncol. 2016;55(3):365-9.

10.	Hedman C, Strang P, Djärv T, Widberg I, Lundgren CI. Anxiety and 
fear of recurrence despite a good prognosis: An interview study with 
differentiated thyroid cancer patients. Thyroid. 2017;27(11):1417-23.

11.	Papaleontiou M, Reyes-Gastelum D, Gay BL, Ward KC, Hamilton AS, 
Hawley ST, et al. Worry in thyroid cancer survivors with a favorable 
prognosis. Thyroid. 2019;29(8):1080-88.

12.	Chou R, Dana T, Brent GA, Goldner W, Haymart M, Leung AM, et al. 
Serum thyroglobulin measurement following surgery without radioactive 
iodine for differentiated thyroid cancer: A systematic review. Thyroid. 
2022;32(6):613-39.

13.	Thyroid Cancer, Swedish National Guidelines. 2017.

14.	Grogan RH, Kaplan SP, Cao H, Weiss RE, DeGroot LJ, Simon CA, et al. A 
study of recurrence and death from papillary thyroid cancer with 27 years 
of median follow-up. Surgery. 2013;154:1436-47.

15.	Sobin LH, Gospodarowicz MK, Wittekind C. In: Sobin LH, Wittekind 
CH, editors. TNM Classification of Malignant Tumors, 7th Ed. England: 
Chichester, West Sussex, UK; Hoboken, NJ: Wiley- Blackwell, 2009.

16.	British Thyroid Association, Royal College of Physicians. Guidelines for 
management of thyroid cancer. In: Perros P, editor. 2nd Ed. Report of 
the Thyroid Cancer Guidelines Update group. London: Royal College of 
Physicians; 2007.

17.	Cibas ES, Ali SZ. The Bethesda system for reporting thyroid cytopathology. 
Thyroid. 2009;19:1159-65. 

18.	Järhult J, Landerholm K. Outcome of hypocalcaemia after thyroidectomy 
treated only in symptomatic patients. BJS. 2016;103:676-83.

19.	Luster M, Clarke SE, Dietlein M, Lassmann M, Lind P, Oyen WJ, et al. 
Guidelines for radioiodine therapy of differentiated thyroid cancer. Eur J 
Nucl Med Mol Imaging. 2008;35(10):1941-59.

20.	Schlumberger M, Catargi B, Borger I, Deandreis D, Zerdoud S, Bridji B, 
et al. Strategies of radioiodine ablation in patients with low-risk thyroid 
cancer. N Engl J Med. 2012;366(18):1663-73.

21.	Klein Hesselink EN, Klein Hesselink MS, de Bock GH, Gansevoort RT, 
Bakker SJL, Vredeveld EJ, van et al. Long-term cardiovascular mortality in 
patients with differentiated thyroid carcinoma: An observational study. J 
Clin Oncol. 2013;31(32):4046-53.

22.	Wu AW, Nguyen C, Wang MB. What is the best treatment for papillary 
thyroid microcarcinoma? Laryngoscope. 2011;121(9):1828-9.

23.	Witt RL. What is the best treatment of incidental papillary thyroid 
microcarcinoma? Laryngoscope. 2016;126:10.

24.	Vaccarella S, Franceschi S, Bray F, Wild CP, Plummer M, Dal Maso 
L. Worldwide thyroid cancer epidemic? The increasing impact of 
overdiagnosis. N Engl J Med. 2016;375(7):614-7.

25.	Ahmadi S, Landa I. The prognostic power of gene mutations in thyroid 
cancer. Endocr Connect. 2024;13(2):e230297.

26.	Nakabashi CC, Kasamatsu TS, Crispim F, Yamazaki CA, Camacho CP, 
Andreoni DM, et al. Basal serum thyroglobulin measured by a second-
generation assay is equivalent to stimulated thyroglobulin in identifying 
metastases in patients with differentiated thyroid cancer with low or 
intermediate risk of recurrence. Eur Thyroid J. 2014;3(1):43-50.

27.	Lim YC, Choi EC, Yoon YH, Kim EH, Koo BS. Central lymph node 
metastases in unilateral papillary thyroid microcarcinoma. Br J Surg. 
2009;96:253-7.

28.	Bayadsi H, Bergman M, Sund M, Hennings J. Invasiveness and metastatic 
aggressiveness in small differentiated thyroid cancers: Demography of 
small papillary thyroid carcinomas in the Swedish population. World J 
Surg. 2020;44:461-8.

29.	Grönlund MP, Jensen JS, Hahn CS, Grönhöj C, von Buchwald C. Risk 
factors for recurrence of follicular thyroid cancer: A systematic review. 
Thyroid. 2021;31(10):34102860.

30.	Bayadsi H, Nylén C, Sandström M, Angelsten J, Sund M, Hennings J. Risk 
factors for recurrent disease in small papillary thyroid cancers – A Swedish 
register-based study. Langenbecks Arch Surg. 2021;408(1):162.

https://journals.lww.com/ultrasound-quarterly/abstract/2006/12000/management_of_thyroid_nodules_detected_at_us_.2.aspx
https://pubmed.ncbi.nlm.nih.gov/26541091/
https://pubmed.ncbi.nlm.nih.gov/26541091/
https://pubmed.ncbi.nlm.nih.gov/26541091/
https://pubmed.ncbi.nlm.nih.gov/28874092/
https://pubmed.ncbi.nlm.nih.gov/28874092/
https://pubmed.ncbi.nlm.nih.gov/28874092/
https://pubmed.ncbi.nlm.nih.gov/31232194/
https://pubmed.ncbi.nlm.nih.gov/31232194/
https://pubmed.ncbi.nlm.nih.gov/31232194/
https://pubmed.ncbi.nlm.nih.gov/35412871/
https://pubmed.ncbi.nlm.nih.gov/35412871/
https://pubmed.ncbi.nlm.nih.gov/35412871/
https://pubmed.ncbi.nlm.nih.gov/35412871/
https://pubmed.ncbi.nlm.nih.gov/24075674/
https://pubmed.ncbi.nlm.nih.gov/24075674/
https://pubmed.ncbi.nlm.nih.gov/24075674/
http://www.inen.sld.pe/portal/documentos/pdf/educacion/13072015_TNM Classification.pdf
http://www.inen.sld.pe/portal/documentos/pdf/educacion/13072015_TNM Classification.pdf
http://www.inen.sld.pe/portal/documentos/pdf/educacion/13072015_TNM Classification.pdf
https://link.springer.com/article/10.1007/s00259-008-0763-8
https://link.springer.com/article/10.1007/s00259-008-0763-8
https://link.springer.com/article/10.1007/s00259-008-0763-8
https://link.springer.com/article/10.1007/s00259-008-0763-8
https://pubmed.ncbi.nlm.nih.gov/19888858/
https://pubmed.ncbi.nlm.nih.gov/19888858/
https://pubmed.ncbi.nlm.nih.gov/26933938/
https://pubmed.ncbi.nlm.nih.gov/26933938/
https://pubmed.ncbi.nlm.nih.gov/18670773/
https://pubmed.ncbi.nlm.nih.gov/18670773/
https://pubmed.ncbi.nlm.nih.gov/18670773/
https://pubmed.ncbi.nlm.nih.gov/22551127/
https://pubmed.ncbi.nlm.nih.gov/22551127/
https://pubmed.ncbi.nlm.nih.gov/22551127/
https://pubmed.ncbi.nlm.nih.gov/24101052/
https://pubmed.ncbi.nlm.nih.gov/24101052/
https://pubmed.ncbi.nlm.nih.gov/24101052/
https://pubmed.ncbi.nlm.nih.gov/24101052/
https://onlinelibrary.wiley.com/doi/full/10.1002/lary.22033
https://onlinelibrary.wiley.com/doi/full/10.1002/lary.22033
https://onlinelibrary.wiley.com/doi/full/10.1002/lary.26049
https://onlinelibrary.wiley.com/doi/full/10.1002/lary.26049
https://pubmed.ncbi.nlm.nih.gov/27532827/
https://pubmed.ncbi.nlm.nih.gov/27532827/
https://pubmed.ncbi.nlm.nih.gov/27532827/
https://pubmed.ncbi.nlm.nih.gov/38078934/
https://pubmed.ncbi.nlm.nih.gov/38078934/
https://pubmed.ncbi.nlm.nih.gov/24847465/
https://pubmed.ncbi.nlm.nih.gov/24847465/
https://pubmed.ncbi.nlm.nih.gov/24847465/
https://pubmed.ncbi.nlm.nih.gov/24847465/
https://pubmed.ncbi.nlm.nih.gov/24847465/
https://pubmed.ncbi.nlm.nih.gov/19224514/
https://pubmed.ncbi.nlm.nih.gov/19224514/
https://pubmed.ncbi.nlm.nih.gov/19224514/
https://pubmed.ncbi.nlm.nih.gov/31834455/
https://pubmed.ncbi.nlm.nih.gov/31834455/
https://pubmed.ncbi.nlm.nih.gov/31834455/
https://pubmed.ncbi.nlm.nih.gov/31834455/
https://pubmed.ncbi.nlm.nih.gov/34102860/
https://pubmed.ncbi.nlm.nih.gov/34102860/
https://pubmed.ncbi.nlm.nih.gov/34102860/
https://pubmed.ncbi.nlm.nih.gov/37099203/
https://pubmed.ncbi.nlm.nih.gov/37099203/
https://pubmed.ncbi.nlm.nih.gov/37099203/

	Title
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Acknowledgement
	Ethics
	References
	Table 1
	Table 2
	Table 3
	Figure 1

