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Abstract 

Aim To assess differentiated thyroid cancer (DTC) deaths from the northern half of 

New Zealand’s South Island. 

Methods Retrospective review of Christchurch Hospital Thyroid Clinic and 

Oncology Department clinical records of resident patients who died of differentiated 

thyroid cancer of follicular cell origin over the 25-year period 1984–2009.  

Results During the 25-year study period 25 patients died from differentiated thyroid 

cancer. All patients (17 female, 8 male) were Caucasian, with median age 65 years 

(47–86 years) at presentation. Most (24/25) patients presented with advanced (15 

Stage IV, 9 Stage III) disease. Three patients initially presented with cervical 

lymphadenopathy and four patients with distant metastases—three patients with bone 

metastases, and one with a pleural effusion. The pathological classification of the 

tumours included 14 papillary cancers (four were follicular variants), six follicular 

cancers and five Hürthle cell cancers.  

The majority of primary tumours were large (>4cm) and 11 were locally invasive. 

However one patient had a small (1.3cm) papillary cancer and presented with a 

pleural effusion. Surgical removal of the primary tumour was attempted in 24 of the 

25 patients, 18 received postoperative radioiodine 
131

I therapy, and three had external 

beam radiation therapy. The median survival from diagnosis was 5.5 years (0.2–22 

years) with two Stage IV patients (both with Hürthle cell cancers) dying within 4 

months. The majority of patients died of metastatic disease but seven died of local 

disease. 

Conclusions During the 25-year study period, 25 patients died of differentiated 

thyroid cancer which approximates to one DTC death per year in our region. The 

median age at diagnosis was 65 years with no patients <45 years of age, and the 

female to male ration was 2.1:1. Most patients presented with advanced disease—7 

patients (28%) had distant metastases. Hürthle cell cancers were over-represented 

(20%) in our series.  

Differentiated thyroid cancer (DTC) of follicular cell origin is usually an indolent 

tumour and with adequate initial surgery the prognosis is good. However a small 

proportion of patients with DTC die as a result of local invasion of cervical structures 

or distant metastases. Papillary thyroid cancer, the most common histological type, 

has a more favourable prognosis than follicular and Hürthle cell cancers.  

Adverse prognostic indicators include age greater than 45 years, distal metastases, 

extrathyroidal invasion, and primary tumour greater than 4cm in diameter.
1
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prognostic indices have been developed, but the most generally used is the TNM 

(tumour, nodes, metastases) classification which has been upgraded.
2
  

Thyroid cancer is relatively uncommon and is responsible for some 1% of New 

Zealand cancer registrations.
3
 In New Zealand as in other developed countries the 

incidence of differentiated thyroid cancer is increasing and it is uncertain whether this 

is due to better diagnostic testing, improved diagnostic criteria or environmental 

factors.  

The New Zealand incidence rate has risen between 1971 and 1996 from 3.7 to 6 per 

100,000 females and 1.7 to 2.6 per 100,000 males. The mortality rate in the same 

period in contrast has shown a steady decline from 1.1 to 0.7 per 100,000 females and 

from 0.7 to 0.4 for males.
3
 

There have been few reports of thyroid cancer deaths, with most from large northern 

hemisphere referral centres.
4–8

 In this study we document 25 New Zealand South 

Island patients dying of differentiated thyroid cancer (disease-specific mortality) in 

the 1984–2009 interval—a 25-year experience. This review of our experience should 

lead to better initial management, and hopefully improved prognosis. 

Patients and Methods 

The Thyroid Clinic and Oncology Services at Christchurch Hospital are the referral centre for the 

northern half of the South Island of New Zealand, population 553,000 (2001 Census). Review of 

departmental files identified resident patients who died of differentiated thyroid cancer (DTC) of 

follicular cell origin in the 1984–2009 period—patients with anaplastic and poorly differentiated 

tumours, medullary thyroid cancer and lymphoma were excluded. Clinical data was collated and the 

initial histological slides of earlier patients were reviewed. Only patients dying as a direct consequence 

of cancer (disease-specific mortality) have been included. 

Twenty five patients dying of DTC were identified from our records. The study population of 25 

subjects, all Caucasian, consisted of 19 patients from the North Canterbury district, 3 from South 

Canterbury, and 3 from the West Coast.  

Pathology (see Table 1)—Current WHO criteria were applied for thyroid histological classification. 

The original histological slides for patients diagnosed prior to 2000 were reviewed by senior 

pathologists, but slides were not available for Patient 3 diagnosed in 1967. Three of the earlier patients 

originally classified as follicular tumours were re-classified as papillary thyroid cancer-follicular 

variant (Pf). 

Results 

Clinical—The age, sex, year of diagnosis and clinical presentation is summarised in 

Table 1 where the patients (1 to 25) are listed in order of date of death—late 1984 to 

December 2009. The series of 25 patients (17 female, 8 male) had a median age at 

diagnosis of 65 years (47–-86 years). Ten of the 25 patients had a long-standing 

history of goitre, and one goitre was very large (Patient 5). Three patients had 

previous treatment for cancer—two for breast cancer and one for endometrial cancer.  

Prior neck irradiation in adulthood had been received by two patients—one patient 

had radiotherapy for ipsilateral breast cancer 19 years earlier, and one patient had 

received three radioiodine 
131

I doses (total 25mCi) 30 years earlier for contralateral 

toxic thyroid nodule. No patient had a family history of thyroid cancer but six had a 

family history of goitre.  
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Table 1. Clinical data, histological classification and TNM staging using revised 

(2002) classification. 
 

Patient Age/Sex Year of 

Diagnosis 

Presentation Histology Stage T N M 

1 52M 1973 unilat. goitre P II 2 0 0 

2 70F 1983 cervical nodes P IVC 4a 1b 1 

3 48F 1967 unilat. goitre F III 3 0 0 

4 62M 1984 cervical nodes P IVC 3 1b 1 

5 52F 1984 huge goitre, dyspnoea F IVC 4a 0 1 

6 54F 1986 unilat. goitre, dysphonia P IVA 4a 0 0 

7 47M 1983 stridor, dyspnoea P IVA 4a 0 0 

8 70F 1993 pleural effusion P IVC 1 1b 1 

9 66F 1986 nodule F III 3 0 0 

10 62F 1988 unilat. goitre P IVB 4b 0 0 

11 54F 1973 unilat. goitre, dyspnoea H III 3 0 0 

12 61F 1994 unilat. goitre F III 3 0 0 

13 86F 1995 bone 2
o
 F IVC x x 1 

14 56F 1996 bone 2o Pf IVC x 1b 1 

15 66M 1986 nodule F III 3 0 0 

16 65F 1990 nodule Pf IVA 4a 0 0 

17 68M 1989 unilat. goitre, dyspnoea Pf III 3 0 0 

18 81F 2001 nodule, dyspnoea ◎ H IVA 4a 0 0 

19 67F 1996 unilat. goitre H III 3 0 0 

20 76F 2000 nodule P IVA 4a 1a 0 

21 75M 2004 bone 2
o
 H IVC 3 0 1 

22 71F 2001 nodule Pf III 3 1a 0 

23 60F 2000 cervical nodes P IVB 4b 1a 0 

24 68M 2006 unilat. goitre P IVA 4a 1a 0 

25 59M 2002 unilat. goitre ¥ 

 

H III 4a 0 0 

 

Key: Histology: 

F: female  

M: male  

Unilat: unilateral 

2
o
: secondaries. 

◎ 131
I therapy 30y previously for contralateral toxic nodule 

¥
 
lithium therapy 

P: papillary 

Pf: papillary – follicular variant 

F: follicular 

H: Hürthle 

Staging of primary tumours using TNM classification  

(American Joint Committee on Cancer 2002) 

 

The presenting features of thyroid malignancy are shown in Table 1. Unilateral goitre 

or recent nodule was the most common presentation, with five patients complaining 

of respiratory obstructive symptoms (dyspnoea in Table 1), and three patients 

presented with cervical lymphadenopathy.  

Significant goitre or nodule was not initially noted in three patients with advanced 

disease—Patient 7 presenting with stridor due to intratracheal tumour, Patient 8 with 

unilateral pleural effusion, and Patient 21 with back pain due to spinal metastases. 

Diagnosis of thyroid malignancy in these three patients followed biopsy of 

intratracheal tumour, mediastinal lymph nodes, and bone respectively.  
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Staging (see Table 1)—The primary tumours were staged using the revised TNM 

classification (American Joint Committee on Cancer 2002). Primary tumours 2cm or 

less are now classified as T1, and T4 tumours extending beyond the thyroid capsule 

are now divided into T4a, and T4b when tumour invades prevertebral fascia or 

encases the carotid artery or mediastinal vessels. Nodal staging has been revised with 

‘1b’ for bilateral, contralateral or mediastinal nodes. 

Most patients presented with advanced disease - 15 Stage IV, nine Stage III, and one 

Stage II. The majority of primary tumours were large (> 4cm in diameter) and 11 

were locally invasive. Only one patient (Patient 8 with papillary cancer) had a small 

T1 tumour (1.3cm), and presented with a pleural effusion. Distant metastases were 

present at diagnosis in seven patients - lung in five, bone in four, and liver in one 

(three of seven patients had multiple sites of metastasis). 

Surgery—Surgical removal of the primary thyroid tumour was attempted in 24 of the 

25 patients. One patient (Patient 13) had no thyroid operation—she had a long-

standing multinodular goitre and later presented with a large vascular metastasis in the 

sternum and had a bone biopsy only. The initial thyroid surgery was performed in 

smaller peripheral hospitals in five patients who were subsequently referred for 

radiation treatment. Nineteen different surgeons performed the initial thyroid 

operations with only four having extensive experience in thyroid surgery—three 

general-endocrine surgeons and one ENT surgeon.  

Recent patients have been treated by total thyroidectomy, and two patients had 

modified cervical node dissections. The patient with intratracheal invasion had 

tracheal resection and anastomosis.
9
 Eight of the earlier patients were treated by 

lobectomy only, and three patients with extrathyroidal invasive cancers had debulking 

thyroidectomies. Postoperative complications included permanent 

hypoparathyroidism in one patient, permanent recurrent nerve palsy in one patient, 

and one patient with locally invasive disease had a temporary oesophageal fistula.  

Radiation therapy—18 patients received postoperative radioiodine therapy—11 had 

inpatient ablative 
131

I (100–152mCi, median dose 108), and seven received smaller 

outpatient 
131

I therapies (20–49mCi, median dose 30). Seven patients received no 

postoperative 
131

I. 

Postoperative external beam radiation therapy was administered to three patients with 

locally invasive disease—Patient 19 received a radical treatment (60Gy), and two 

patients received palliative radiotherapy following debulking thyroidectomy. 

In subsequent years 10 patients received ablative 
131

I (100–154 mCi) for recurrent 

disease—three for local recurrence and seven for distant metastases. Progression of 

recurrent disease was probably delayed in five of these 10 patients.  

Palliative external radiotherapy was administered to eight patients for local neck 

recurrence, and eight patients received radiotherapy to bone metastases for pain relief. 

Outcome (see Table 2)—Most patients remained clinically well for some years after 

initial treatment, but two Stage IV patients (both with Hürthle cell cancers) died 

within 4 months of diagnosis. Recurrent disease occurred relatively early (< 4years) in 

nine patients, but occurred much later in a proportion of patients—in four patients 
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local neck recurrence occurred after 7 years, and in two patients distant metastases 

occurred after 10 and 14 years, respectively.  

The most frequent site of distant metastasis was the lung, with pleural effusions 

usually a late preterminal feature (three patients). Bone metastases could be large, and 

were hypervascular (pulsatile) in three patients. The median survival from diagnosis 

of distal metastases was 2.3 years (0.3–7.3 years).  

Thyroglobulin data was incomplete for earlier patients, and elevated levels were most 

helpful in the detection of recurrent disease in one patient with solitary bone 

metastasis, and in one patient with neck recurrence. However thyroglobulin levels 

were not elevated despite extensive metastases in six patients with high 

antithyroglobulin antibody titres. 

 

Table 2. Clinical outcome and mode of death. 
 

 RECURRENCE  DEATHS 

Patient Local Mets Years Post 

Diagnosis 

Mode of Death Years Post 

Diagnosis 
      

1 +  10 carcinomatosis, paraplegia 11 

2    carcinomatosis, paraplegia 1 

3  L,B 14 carcinomatosis, 19 

4    carcinomatosis, paraplegia 4.5 

5    carcinomatosis 5.5 

6 +  1 local disease 6 

7 +  7 intratracheal bleed 10 

8    carcinomatosis 1.5 

9  B,L 3.8 lung 2
o
, effusions 8 

10    carcinomatosis 2 

11 +  7.8 local disease 22 

12 +  1 lung 2
o
, & emboli 2 

13    carcinomatosis 2.3 

14    carcinomatosis – lung 3 

15  B 10 carcinomatosis 12 

16 +  7.5 local disease 8 

17  L 3 carcinomatosis & local disease 10.3 

18    local disease 0.2 

19 +  2.7 local disease/cranial nerve palsies 6.7 

20  L 3 carcinomatosis – lung 4 

21    carcinomatosis 0.33 

22  L 2 carcinomatosis - brain & local disease 3 

23    carcinomatosis & local disease 6.9 

24  L 1 carcinomatosis - brain 1.8 

25  L 2.7 local disease & carcinomatosis 7 

L: lung metastases; B: bone metastases; 2 o: secondaries 

 

The median survival from initial diagnosis was 5.5 years (0.2–22 y) with the majority 

of patients dying of metastatic disease, with major weight loss being a late 

manifestation. However seven patients died of local disease—with airways 

obstruction and dysphagia; and Patient 7 who had presented initially with an 
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intratracheal tumour died 10 years later of massive intratracheal haemorrhage. During 

the terminal illness, four patients required tracheostomy. 

Discussion  

This retrospective study of 25 patients who died of thyroid cancer of follicular cell 

origin summarises a 25 year regional experience. It approximates to one DTC death 

per year and can be contrasted with the average 16 newly diagnosed DTC patients 

seen by our service in the late 1990s.
10

  

Earlier published series of patients dying from DTC have also been accrued over 

several decades. It is important to note that the earliest patients in our series were 

initially treated back in 1967 and 1973, and diagnostic testing and treatment have 

advanced over the last 40 years. Our 25 patients were all Caucasian and this South 

Island experience may differ from that experienced in northern New Zealand centres 

with much larger Māori/Pacific Island, and Asian populations.  

The female to male ratio of patients dying of DTC was 2.1:1 and this is similar to the 

ratio for our newly diagnosed patients with differentiated thyroid cancer.
10

 Forty 

percent (
10

/25) of our patients had long-standing goitres, and one was receiving a 

goitrogen (lithium) - delayed diagnosis is more likely in these patients. Many of our 

cohort were elderly when first diagnosed (median age 65 years), and the oldest 

patients would not have received iodised salt during childhood.  

During the 25-year study period no patient under 45 years of age at diagnosis died of 

thyroid cancer of follicular cell origin. (The only young patient dying of thyroid 

cancer during the study period was a 36 year old female with Stage IV medullary 

cancer - of C-cell origin.) Our experience is similar to published reports of DTC 

deaths which show that most deaths occur in patients > 45y at the time of diagnosis.
4-8

 

The reasons for the very low mortality rate in young DTC patients remains 

unexplained.  

At initial presentation all but one of our cohort had advanced DTC (Stage IV or III). 

Most of the primary tumours were large (>4cm), and 11 were locally invasive—this 

extrathyroidal invasion may result in incomplete surgical excision leaving macro or 

microscopic disease. Twenty-eight percent (
7
/25) of patients had distant metastases 

with metastases causing the presenting symptoms in four patients.  

In other malignancies the presence of distant metastases at initial diagnosis has a very 

bad prognosis but DTC metastases may prove to be indolent (especially in lung) but 

multiple organ involvement has a bad prognosis.
11

 Although lung is the most common 

site of DTC metastasis, pleural effusions are uncommon but may occur in the terminal 

illness.
12

 However one of our cohort with a small primary tumour, presented with a 

pleural effusion which is a rare presentation for a papillary cancer. 

The optimal initial treatment of thyroid cancer remains the subject of debate but 

United Kingdom and American consensus guidelines for the management of thyroid 

cancer have been published.
13,14

 A multidisciplinary approach is recommended with 

patients with large tumours treated by specialist surgeons to minimise surgical 

morbidity. When possible, large primary tumours should be excised to minimise 

persistent or recurrent local disease with total thyroidectomy to facilitate 

postoperative radioiodine ablation therapy.
15
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By today’s standards many of our earlier patients would have benefited from more 

radical initial surgery and high-dose radioiodine therapy. External beam radiation has 

a minor role in the initial management of thyroid cancer except for palliation of 

unresectable disease, and for patients with extrathyroidal invasion and high likelihood 

of residual microscopic tumour.
16

 Following surgery and radiation treatment high risk 

patients need ‘thyroxine suppression therapy’ to suppress thyrotrophin (TSH) below 

0.1mU/L to reduce the risk of recurrent disease. 

Papillary thyroid cancer, which is by far the most common type of DTC, was 

responsible for 56% (
14

/25) of our DTC deaths. Hürthle cell (oncocytic) cancer caused 

20% (
5
/25) of the deaths, which is a much higher proportion than is found in newly 

diagnosed DTC patients. In earlier reports Hürthle cell cancers were included with the 

much commoner follicular cancers, but Hürthle cell cancers are probably best 

classified separately as they behave more aggressively and are less likely to 

concentrate radioiodine.
17, 18  

During follow up several of our high-risk patients had early recurrent cancer but 

recurrence occurred later in some patients—including two patients with distant 

metastases diagnosed after more than 10 years. Much later (>20y) distant metastases 

have been reported in patients with papillary thyroid cancer.
19

 The incidence of 

second primary tumours in thyroid cancer patients is increased, however none of our 

cohort developed new malignancies during follow up (one patient had a large 

meningioma diagnosed 18 years post thyroidectomy).
20

 

Surgical re-exploration is the treatment of choice for recurrent disease in the thyroid 

bed or cervical nodes. Distant metastases are usually not amenable to surgery and 

should be treated with 
131

I therapy. However recurrent disease may prove to be non-

avid for 
131

I because of de-differentiation of the tumour.  

High-dose external beam radiation therapy may control soft tissue deposits and 

palliate bone pain. Hypervascular bone metastases should be considered for 

embolisation.
21

 Palliative chemotherapy with cytotoxics such as doxorubicin has 

proved disappointing, but several new therapeutic agents such as tyrosine kinase 

oncogene inhibitors are being evaluated in drug trials.
22

 

This community based study has shown that differentiated thyroid cancer deaths are 

uncommon and occur in older patients that presented with advanced disease. Our 

experience is similar to published reports of DTC deaths.
4-8

 The reason for the very 

low mortality rate in young DTC patients remains unexplained. Hürthle cell cancers 

were over-represented (20%) in our series with fatal thyroid cancer.  

In recent years ultrasensitive TSH assays to monitor thyroxine suppression therapy, 

and improved thyroglobulin assays for the early detection of recurrent disease may 

improve DTC prognosis. In future it is hoped that earlier diagnosis and more radical 

initial surgery and radiation treatment of thyroid cancer will reduce the number of 

patients dying of thyroid cancer. 
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