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The Role of Thyrotropin Suppression in Patients with Differentiated
Thyroid Carcinoma

J Deasy*, RS Prichard, D Evoy, EW McDermott
Department of Surgery, St Vincentâ��s University Hospital, Elm Park, Dublin 4
*In memoriam of Dr Jane Deasy

Abstract
Thyroid carcinoma is the commonest endocrine malignancy. The majority of these are differentiated thyroid carcinomas,
which have a good overall prognosis. Treatment includes surgical excision, radio-iodine ablation and long-term
thyrotropin suppression. The degree and length of suppression required, as well as the potential side-effect remain
controversial. Therefore, the aim of this study was to establish the degree of thyrotropin suppression achieved in a
cohort of patients with differentiated thyroid carcinoma. A retrospective review was performed of a prospectively
maintained database. All patients with a diagnosis of differentiated thyroid carcinoma between January 1998 and
January 2008 were identified. Demographic data, pathological stage and the treatment that the patient received was
documented. TSH and free T4 levels were identified at specific time points post-operatively. Eighty-eight patients
with differentiated thyroid carcinoma were identified. Seventy patients (79.5%) were female. The mean age was 55, with
a range of 18 to 79 years. The majority of patients underwent a total thyroidectomy (n= 79; 89.7%) and of those 29
(32.9%) had an associated modified neck dissection. Accurate follow-up was available on forty-nine patients. TSH and
free T4 were measured at 3 and 6 months, as well as at 1 and 2 years post-operatively. Adequate TSH suppression was
taken at a level < 0.1 mU/L. The majority of patients (69.5%) had achieved adequate TSH suppression at 2 years.
However, 65% of these same patients had a high free T4 at 2 years indicating a degree of hyperthyroidism. This study
has demonstrated that TSH suppression is being adequately achieved in the majority of patients with differentiated
thyroid carcinoma. However, this must be carefully weighed against the potential detrimental side-effects of long-term
sub-clinical hyperthyroidism.

Introduction
Thyroid carcinoma remains the commonest endocrine malignancy despite the fact that it accounts for only 1-1.5 % of all
new cancer cases yearly

1
. The overall 10 year survival rate for patients with differentiated thyroid carcinoma

(papillary and follicular subtypes) is between 80-90%.  However, 5-20% of patients will develop a local or regional
recurrence, 10 -15% will develop distant metastatic disease and of those 9% will actually die from thyroid
carcinoma

2,3
. It is therefore extremely important to stratify individual patients according to their risk at

presentation and tailor their treatment accordingly. Controversy remains regarding the post-surgical adjuvant
management of patients with differentiated thyroid carcinoma (DTC). Clinical and experimental data have previously
shown that thyroid cell proliferation is dependent on thyroid stimulating hormone and this therefore provides the
rationale for TSH suppression in DTC

4
. Suppression of TSH secretion should reduce the growth of either persistent or

neoplastic thyroid tissue, decreasing disease progression, improving both local recurrence and cancer-related
mortality

5
. The continued use of TSH suppression is supported by two retrospective and one prospective study and has

been shown to reduce local recurrence rates and cancer mortality predominantly in high risk patients
6-10

. These same
studies however failed to demonstrate similar significant results with patients who have low-risk disease.

The main argument against persistent TSH suppression is the development of sub-clinical thyrotoxicosis. It is defined
as a low or undetectable concentration of TSH with normal levels of free T3 and T4. Patients exhibit the relevant
signs and symptoms of thyroid hormone excess and can have a significantly impaired quality of life.  It has also been
shown to be associated with both increased cardiovascular morbidity in the elderly and persistent skeletal damage in
post-menopausal women

11-16
. Therefore, the aim of this study was to assess the degree of TSH suppression achieved in

patients treated for differentiated thyroid carcinoma over a ten-year period in a tertiary referral centre.

Methods
A retrospective review of a prospectively maintained thyroid database in a single tertiary referral centre was
performed. All patients with a diagnosis of differentiated thyroid carcinoma between January 1998 and January 2008
were identified. Epidemiological data, subtype of carcinoma, papillary or follicular, final pathological stage and
surgical treatment of each patient was documented. Follow-up of patients included serum measurements of TSH and free
T4 at three and six months as well as one and two years post-operatively. The methods of performing the TSH serum
assay remained the same during the ten-year period.

Figure 1: Classification of histological subtypes of thyriud carcinoma

Results
A total of 101 patients were diagnosed with thyroid carcinoma during the ten-year period. Of these, 88 were confirmed
to have a differentiated thyroid carcinoma (Figure 1). The majority of carcinomas were papillary (n= 62; 70.5%) with
follicular compromising 22 cases (25%) and Hurthle cell accounting for a further 4 cases (4.5%). Seventy (79.5%) of
the patients were female and 18 (20.5%) were male. The mean age was 55 with a range of between 18-79 years. In total
79 (89.7%) patients had a total thyroidectomy and 9 patients had a lobectomy. Of the 79 patients, 29 (32.9%) had an
associated modified neck dissection.

Figure 2: TSH suppression at a level of < 0.1mU/L
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Figure 3: TSH suppression at a level of > 0.5mU/L

Follow-up data was available on forty-nine (55.6%) patients only. Serum TSH and free T4 levels were assayed at 3 and 6
months post-operatively as well as at 1 and 2 years respectively. TSH serum levels were arbitrarily divided into those
< 0.1 mU/L and those > 0.5mU/L. At a level of <0.1 mU/L suppression was initially difficult to achieve with only 23
(26.5%) patients obtaining this level by 6 months post-operatively. By one year post-operatively, 58% (n=28) of
patients had a level of < 0.1 mU/L and interestingly by year two, 69.5% (n=34) of patients had reached this acceptable
level (Figure 2). At a serum TSH level of greater than 0.5mU/L, the mirror image is evident. While at three months
72.8% (n=36) of patients are inadequately suppressed by two years post-operatively only 12.2 % (n= 11) were still at a
level greater than 0.5mU/L (Figure 3).

Figure 4: Free T4 level at follow-up time points

Finally, the serum levels of free T4 were measured at the same post-operative time points. The normal free T4 level is
between 17-24 mU/L. Figure 4 demonstrates the post-operative levels achieved by the patient cohort.  In the first year
the majority of patients had a normal free T4 level. However, two years post-operatively 65% (n=32) of patients had an
elevated free T4 indicating a degree of hyperthyroidism.

Discussion
Although thyroid carcinoma remains rare, it is the commonest endocrine malignancy worldwide

1
. Patients with

differentiated thyroid carcinoma (DTC) (papillary and follicular variants) have a ten-year survival rate of between
80-90%. However, depending on the stage of disease at presentation post-operative adjuvant therapies may differ and
therefore it remains important to stage patients according to their individual risk. There are a variety of staging
systems used in thyroid cancer. The commonest are the TNM, AMES and AGES systems which can be used to guide overall
prognosis

2,3
. AMES stands for age at presentation, presence of metastatic disease, extent of tumour spread and size
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whereas AGES accounts for the grade of the tumour. Using these systems patients are then classified into either low or
high risk categories. Low-risk patients have an overall survival of greater than 98% and are defined generally as
stage 1 disease (below 45 and T any N, M0 over 45 years T1, N0MO). High risk individuals are slightly older males who
present with larger tumours with extra-thyroidal spread or distant disease. The rationale for the post-operative
suppression of TSH in patients with differentiated thyroid carcinoma came from both experimental studies and clinical
data which demonstrated that thyroid cell proliferation is dependent on thyroid stimulating hormone

4,5
. Suppression of

TSH secretion should therefore reduce the growth of either persistent or neoplastic thyroid tissue, decreasing disease
progression and thus improving local recurrence and cancer-related mortality for patients with DTC.

In 1937, Dunhill observed two patients with advanced papillary thyroid carcinoma who exhibited disease regression when
treated with thyroid extracts

6
. This observation was not confirmed until 1994 when Mazzaferri and colleagues

demonstrated an improvement in both local control and overall survival with TSH suppression in patients with
differentiated thyroid carcinoma. Patients with a diagnosis of DTC were followed-up for an average of 30 years.
Patients whose TSH level was suppressed were shown to have 25% fewer local recurrences and 50% fewer overall deaths,
than those patients whose TSH was not suppressed

7
. The degree of TSH suppression however, remained unclear. A study by

Pujol et al demonstrated that with a TSH of less that 0.1 as compared to greater than 1, there was an improvement in
relapse-free survival, and finally in 1998 a prospective study by Cooper demonstrated that a lesser degree of TSH
suppression was an independent predictor for disease progression in patients with high-risk disease

8,9
. However what

was interesting about Cooperâ��s study was that significant TSH suppression was not demonstrated to be as important in
patients with low-risk disease or in those who had radio-iodine ablation.

As a result of this study, the role of TSH suppression in low-risk patients was questioned. A study carried out by
Biondi et al in 2005 demonstrated that low-risk patient with DTC have a < 1% risk of long-term recurrence and
therefore they suggest that these patients do not benefit from TSH suppression, but rather should aim to have a low /
normal TSH providing adequate replacement only

12
. The study defined low-risk patients as those who had a complete

surgical resection and who at 12 months follow-up had no evidence of persistent disease, with undetectable levels of
thyroglobulin following TSH suppression. This study recommends that all patients for the first 12 months should have a
TSH of between 0.1 and 0.5. At 12 months assessment of persistent disease is performed and patients are categorized
into high or low risk.  High risk patients are continued on suppressive dosages of levothyroxine, whereas those with
low-risk disease can be maintained with low / normal TSH levels

12
.

The main argument against persistent TSH suppression is the development of sub-clinical thyrotoxicosis and the
associated detrimental effects that this has

11
. It is defined as low or undetectable concentrations of TSH with normal

levels of free T3 and T4. Patients exhibit the relevant signs and symptoms of thyroid hormone excess and can have a
significantly impaired quality of life. In terms of cardiovascular morbidity, subclinical hyperthyroidism is
associated with an increased basal 24 hour heart rate as well as increased supraventricular tachycardias and rates of
atrial fibrillation. It has also been shown to increase the left ventricular mass causing diastolic dysfunction and
systolic dysfunction on exercise

13
. Although these effects are reversible when thyroid hormone levels are normalized,

it is recommended that in patients who required life-long TSH suppression, especially in the elderly, that a
cardioselective B-Blocker is utilized to offset these effects. The evidence for damage to the bony skeleton is more
circumspect. Subclinical hyperthyroidism may accelerate the development of osteoporosis in post-menopausal women but
has not been shown to be associated with an increase risk of fracture

14
. It can be managed by an adequate intake of

calcium and the use of either bisphosphonates or hormone replacement therapy.  

There are a number of limitations of this study. Firstly, this is a retrospective study with a small number of total
initial patients. It is also flawed by the incomplete follow-up data, which is available only on 56% of patients.
However, what this study has demonstrated is that the majority of patients who have a diagnosis of differentiated
thyroid carcinoma are adequately suppressed at a level of < 0.1 mU/L two years post-operatively. Unfortunately this
comes at the cost to patients, again the majority of either clinical or sub-clinical hyperthyroidism. Therefore, in
conclusion there is evidence to suggest that TSH suppression is beneficial in patients with DTC in reducing local and
distant recurrence rates and may influence overall survival. However, it must not be a blanket policy and the benefits
of the treatment must be weighed against the risk in terms of quality of life, and skeletal and cardiac morbidity. We
would suggest that individual treatment plans must be put in place based on risk stratification.
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