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Objective. To study the clinical parameters and treatment outcome of
medullary thyroid carcinomain Hong Kong Chinese patients.

Design. Retrospective study.

Setting. Regional oncology unit, Hong Kong.

Patients. Patients with medullary thyroid carcinomawho were identified
among 1656 patients with thyroid malignancies seen in asingle institute
in Hong Kong from January 1960 to June 2003.

Main outcome measures. Ten-year cause-specific survival, locoregional
fallure-free survival, and distant metastasis failure-free survival.
Results. Twenty-two (1.3%) patients with medullary thyroid carcinoma
were identified. The mean age at diagnosis was 43.7 (standard deviation,
16.5) years. The sex ratio was 1:1. The 10-year cause-specific survival,
locoregional failure-free survival, and distant metastasis failure-free
survival were 75.4%, 82.0%, and 62.4%, respectively. Lymph node
metastasis was present in seven (31.8%) patients at diagnosis. Distant
metastasis developed in nine (40.9%) patients: lung, 3 (13.6%); bone, 5
(22.7%); liver, 2 (9.1%); mediastinum, 4 (18.2%). Seven (31.8%)
patients died of distant metastasis. Mediastinal (n=3) and bone metastases
(n=3) were important causes of death. Genetic study confirmed multiple
endocrine neoplasia type 2A in 3 (25.0%) of 12 patients who all had
bilateral and multifocal diseases. Younger age (<45 years) was associated
with better survival, better locoregional control, and lessdistant metastasis.
Patients with pT1NO disease (n=3) had an excellent prognosis: all were
disease-free following total thyroidectomy. Among eight patients who
received external radiation therapy, seven achieved good |ocoregional
control. In seven patients with lymph node metastasis, external radiation
therapy gave 100% (4/4) locoregional control compared with 33.3%
(1/3) in those without external radiation therapy. Chemotherapy using
dacarbazine and 5-fluorouracil was tried in three patients with poor
response.

Conclusions. Early stage (T1INO) medullary thyroid carcinomais associ-
ated with avery good prognosis. Postoperative external radiation therapy
can achieve good locoregional control in patients with lymph node me-
tastasis or locally advanced disease.
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I ntroduction

Medullary thyroid carcinoma (MTC) is a malignant
tumour that shows parafollicular C-cell differentiation.
It accounts for 3% to 5% of al thyroid cancers.! The
histological features are distinctive: sheets and
packets of polygonal or plump spindly cells traversed
by prominent fibrovascular septa. The tumour cells
possess granular cytoplasm, and amyloid deposition
is common.? The diagnosis can be readily confirmed
by immunohistochemical staining for calcitonin and
neuroendocrine markers. Medullary thyroid carcinoma
is associated with inherited tumour syndromes in ap-
proximately 20% of cases: multifocality and bilateral
disease is al'so more common.® The tumour syndromes
include multiple endocrine neoplasia (MEN) and
familial MTC syndrome. Early diagnosis and prompt
treatment can result in substantial improvement in
clinical outcome. Hereditary forms should thus be re-
cognised and family members screened accordingly.*
Medullary thyroid carcinoma has rarely been reported
in the Chinese popul ation, and there appear to be some
epidemiological differences to Caucasian series.>®
We present the clinical features and outcomes of 22
Hong Kong Chinese patients seen at our institute.

M ethods

Patients

Queen Elizabeth Hospita isatertiary referral hospital
in Hong Kong. A retrospective analysis of 1656
patients with thyroid malignancies seen from January
1960 to June 2003 was undertaken by the Department
of Clinical Oncology. The distribution of patients
with different histology was: differentiated (papillary
or follicular carcinomas), 1548; anaplastic, 77;
medullary, 22; insular, 5; squamous cell, 3; and
mucoepidermoid, 1. Medullary thyroid carcinomathus
accounted for only 1.3% of all thyroid malignancies.
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All patients were ethnic Chinese. The diagnostic
materials from all except three patients (one patient
had surgery in Canada and the other two patients
had no slide review arrangement) had been reviewed
to confirm the diagnosis. The mean follow-up period
was 9.5 years (standard deviation [SD], 7.5 years).
Four patients were lost to follow-up after a mean of
10.7 years (SD, 8.8 years). Mean age at diagnosis was
43.7 years (SD, 16.5 years, range, 12.1-80.7 years).
The femaleto maleratio was 1:1.

Treatment

All patients underwent bilateral thyroidectomy (nine
patients underwent completion thyroidectomy after
initial hemithyroidectomy). Seven patients who had
lymph node (LN) metastasis at diagnosis also under-
went LN excision (n=1), selective neck dissection
(n=4), or radical neck dissection (n=2). External beam
radiation therapy (EBRT) was given to eight patients
(four as primary postoperative treatment, and four with
locoregional [LR] relapse). It was delivered to the
thyroid bed and bilateral cervical lymphatics by either
combined photon and electron fields (n=7) or by a
minimantle technique (n=1). For the former technique,
the treatment was divided into two phases: phase |
consisted of asingle superiorly tilted anterior cervical
field using 4.5-6 MV photons up to 30-36 Gy; phase
Il consisted of a single superiorly tilted anterior
electron field using 12-15 MeV electrons. The
irradiated volume covered both sides of the neck from
beneath the jaw to the angle of Louis, including both
supraclavicular fossae and sternal notch. The upper
apices of thelungswere shielded. The spinal cord dose
was limited to lower than 45 Gy. For the minimantle
technique, an AP-PA field arrangement was employed
with heavy anterior weighting and posterior spina cord
shield. Treatment volume covered the neck and
superior mediastinum. The patient who had this treat-
ment received 57.5 Gy in 23 fractions over 30 days.
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Table 1. Clinical characteristics, treatment, and outcome of the Hong Kong Chinese patients with medullary

thyroid carcinoma

Medullary thyroid carcinoma, n=22*

Mean follow-up period (SD, range) [years]
Mean age (SD, range) [years]
Female:male
Mean size of primary tumour (SD) [cm]
Extrathyroidal extension
Multifocal disease
Bilateral disease
Lymph node metastasis at diagnosis
Distant metastasi§ at diagnosis
Staging by AJCC in 19977

|

I

1]

Y

Not known
Treatment

Total thyroidectomy

Total thyroidectomy and external radiation therapy
Lymph node surgery

Nil

Excision

Selective neck dissection

Radical neck dissection
Status at last follow-up

Alive with no disease

Alive with locoregional disease

Alive with distant metastasis

Died of disease

Died of unrelated disease

9.5 (7.5, 0.15-27.20)
43.7 (16.5, 12.1-80.7)
1:1

3.

* Data are shown in No. (%), unless otherwise stated
T AJCC  American Joint Committee on Cancer

Endpoints

Locoregional disease was defined as clinically
detectable disease in the thyroid bed or cervical LNs.
Distant metastases (DM) were defined as clinically or
radiologically detectable disease outside the thyroid
bed or cervical LNs.

Statistical analyses

Statistical Package for the Social Sciences (Windows
version 10.0; SPSS Inc, Chicago [IL], United States)
was used in data analyses. The survival curves were
generated according to the Kaplan-Meier method. The
impact of various factors was analysed by Chi squared
tests, Fisher's exact tests, and log-rank tests. Results
were summarised by P values and those less than 0.05
were considered statistically significant.

Results

Most (15/22, 68.2%) patients presented with an
anterior neck mass or cervical LN enlargement, while
two were detected incidentally, one at diagnosis of
nasopharyngeal carcinoma, and the other one during
surgery for multinodular goitre. One patient was

diagnosed by screening after two siblings were
confirmed with MENZ2A. Intwo patients, hospital notes
recorded no details of initial presentation. Table 1
shows the clinical features, primary treatment, and
outcome of the patients. The stage distribution was
based on the American Joint Committee on Cancer in
1997.” Mean size of tumour was 3.2 cm. Multifocality
was found in 31.8% and bilaterality in 22.7% of
patients. Extrathyroidal extension wasfound in 40.9%.
The LN metastasis rate at presentation (7/22, 31.8%)
was probably underestimated because these were the
only patientswho underwent initial lymphadenectomy.
Only one patient had DM to the lungs and bones at
diagnosis. At the last follow-up, 12 patients were alive
with no clinical disease. The 10-year cause-specific
survival (CSS), locoregional failure-free survival
(LRFFS), and distant metastasis failure-free survival
(DMFFS) were 75.4%, 82.0%, and 62.4%,
respectively. Figure 1 depicts the CSS of patients
diagnosed at different stages.

Prognostic factors
In this small series, only univariate analyses were
employed to identify prognostic factors. Younger age
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Fig 1. Cause-specific survival of patients with
medullary thyroid carcinoma

(<45 years) was associated with better CSS (P=0.0006),
LRFFS (P=0.01), and DMFFS (P=0.01). Distant
metastases occurred in 62.5% (5/8) of older patients
(>45 years) compared with 28.6% (4/14) of the
younger age-group. Sex, size of tumour (< or >1 cm),
and LN metastasis did not have a significant effect
on survival. Lymph node metastasis was associated
with multifocal disease in the primary tumour.
Positive LN metastasis was found in 57.1% (4/7) of
patients with multifocal disease compared with 21.4%
(3/14) of patients with unifocal disease (excluding
one patient with incompl ete pathological information).
A higher incidence of DM was noted in patients
with LN metastasis (4/7, 57.1%) than those without
(4/12, 28.6%).

Locoregional control and external beam radiation
therapy

All 22 patients underwent total thyroidectomy
(nine had completion thyroidectomy after
hemithyroidectomy). Postoperative EBRT was
administered to four patients—none had LR relapse
following treatment, whereas seven (39%) of 18
patients who did not receive EBRT had LR relapses
at 0.9 to 21.3 years (mean, 10 years). Figure 2 shows
the LRFFS after primary surgery with or without
EBRT. In the seven patients who had LR relapses,
two received only palliative treatment because of
the presence of DM, and one underwent multiple
operations. The four remaining patients had surgery
and EBRT,; three had LR control at last follow-up.
Among the patients who underwent EBRT, 87.5%
(7/8) achieved LR control. In patients with positive
LN metastasis, EBRT achieved 100% (4/4) LR contral.
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Fig 2. Locoregional control after postoperative
external beam radiation therapy (EBRT)

Positive lymph node
metastasis (n=7)

l l

EBRT (n=4) No EBRT (n=3)
No. of locoregional 0/4 (0%) 2/3 (66.7%)

relapse

Fig 3. Locoregional relapse after external beam
radiation therapy (EBRT)

For the remaining three patients with no EBRT, two
(66.7%) had LR relapse (Fig 3).

Distant metastasis

Overall, nine (40.9%) patients had DM. Common
sitesincluded lungs (n=3), bone (n=5), liver (n=2), and
mediastinum (n=4). The mean timeto detection of first
DM was 7.8 years (lungs, 2.6; bone, 7.5; liver, 12.3;
and mediastinum, 12.3 years). Distant metastasis was
the cause of death in all seven patients who died of
MTC (mediastinum, 3; bone, 3; liver, 1). Mediastinal
metastasis was a significant cause of death (3/7,
42.9%). Among the four patients diagnosed with
mediastinal metastasis, three had prior cervical LN
relapse. Among the six patients who had LN relapse
after primary treatment, three (50%) developed
mediastinal metastasis afterwards.




Table 2. Comparison of clinical characteristics of
familial medullary thyroid carcinomas and sporadic
medullary thyroid carcinomas

Familial Sporadic
(all MEN* 2A)

No. of patients 3 19
Sex (F:M) 1:2 10:9
Mean age (years) 29.3 46.1
Mean size (cm) 1.4 3.0
Multifocality 100% 21.1%
Bilaterality 100% 10.5%
Lymph node metastasis 33.3% 31.6%

* MEN multiple endocrine neoplasia
T One detected on family screening

Chemotherapy

Dacarbazine (DTIC) and 5-fluorouracil (5FU) combi-
nation chemotherapy was tried unsuccessfully in three
patients with DM. One patient with mediastinal me-
tastasis underwent chemotherapy, but the mediastinal
tumour did not shrink. Thiswas followed by EBRT to
the mediastinum, then by thoracotomy and excision
of the residual mediastinal mass. Although chest X-
rays showed aright paratracheal massand lung fibrosis,
the patient remained asymptomatic for 7 years before
dying a short time after diagnosis of stage IV diffuse
large cell lymphoma.

RET protooncogene mutation study and multiple
endocrine neoplasia 2A syndrome

RET protooncogene mutation study was performed in
12 patients. A germline mutation at codon 634 and
MENZ2A was confirmed in three patients from two
families: two brothers (aged 19 and 27 years at
diagnosis), and a woman aged 40 years. All three
patients had multifocal and bilateral primary thyroid
tumours (Table 2). Lymph node metastasis was found
in one patient. At the last follow-up, all were alive:
one brother had liver metastasis and the other had
neck disease. The female patient underwent postop-
erative EBRT and remained clinically free of disease
at 2.4 years of follow-up. Her son was an asymptom-
atic carrier of mutated RET gene (diagnosed at 8 years
of age and currently 13 years), but the family refused
prophylactic thyroidectomy.

Stage | or pTINOMO disease

Lymph node metastasis was present in only one of
four patients with tumour size of 1 cm or smaller. The
three patients with stage | disease underwent total
thyroidectomy without LN dissection. All remained
free of relapse both clinically and serologically (with
normal serum calcitonin).

Postoper ative serum calcitonin during follow-up
Serum calcitonin assay was not available for patients

Medullary thyroid carcinomain Hong Kong

in this series until 1990. Among nine patients who
had serum calcitonin testing during the disease
course, four had elevated levels of above 1000 pmol/L;
three patients eventually died of disease while one
was lost to follow-up. At the last follow-up, four pa-
tients had adightly raised calcitonin (9.7-384 pmol/L;
reference level, <400 pmol/L) but no evidence of
clinical or radiological disease at amean of 9.5 years
(range, 1.6-21.3 years) after primary treatment. One
patient had normal serum calcitonin after primary
total thyroidectomy.

Discussion

Medullary thyroid carcinomais arare type of thyroid
cancer in Hong Kong Chinese patients (only 1.3% of
all thyroid carcinomas). Similar findings have
been reported in a Taiwanese population (2.8%). In
Caucasian populations, the figure is around 3% to
5%.8 The relatively low prevalence in the Chinese
population may be related to geographical factors,
racial differences, or alow frequency of familial case
clusters. According to the literature, the hereditary
form accounts for 17% to 42.7% of all MTCs34%13 |t
accounted for only 13.6% in our series (25% of those
who had molecular test), and only 5.3% in a study of
Taiwan Chinese.®

The 10-year CSS of 75.4% reported in this
series is within the range reported by other series
(49-86.5%) 24101214 The prognostic factors that have
been identified by multivariate analysis are stage,**°
age,*1°12 extent of LN metastasis,*? type of surgery,*?
DM at presentation,*? postoperative residual disease,*®
extraglandular invasion,® and postoperative calcitonin
level 1 It iswell recognised that RET protooncogene
screening can detect carriers of the mutant gene and
hence the presence of atumour at an earlier stage.
This results in an excellent prognosis following
prophylactic thyroidectomy or prompt treatment.* The
tempo of disease progression is generally slow.*10.16
Because of the small number of patientsin this series,
only univariate analyses were performed. Patients
younger than 45 years were associated with better
CSS, LRFFS, and DMFFS. Stage, size of primary
tumour, and LN metastases at presentation were
not significant factors, probably because of the small
case number.

Treatment of lymph node

Prophylactic LN dissection is not a routine procedure
in Hong Kong, thus the ‘actual’ prevalence of LN
metastasis could not be ascertained in this study. Other
series have shown that the incidence of LN metastasis
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ishigh, around 55% to 63%,°? and that LN metastasis
occurs early.® When microdissection of all four
locoregional LN compartmentsis performed, LN me-
tastasisis amost a universal finding (94%) and upper
mediastinal LN metastasis is positive in 36%." A
strong association between tumour size and LN me-
tastasis has been reported.® Even if the size of tumour
islessthan 1 cm, LN metastasisis present in 22% to
33%. Biochemical cure (normalisation of calcitonin)
after surgery can be achieved in 95% L N-negative
patients compared with 32% of patients with LN
metastasis.® Scollo et al® advocate standard LN surgery,
irrespective of tumour size and whether or not it is
hereditary. Although most guidelines agree total
thyroidectomy is an acceptable treatment for athyroid
tumour, the extent of LN surgery is controversial. Joint
guidelines produced by the British Thyroid Associa-
tion and the Royal College of Physicians of London*®
and those from the National Comprehensive Cancer
Network?® recommend central node dissection as
part of initial surgery. Nonetheless no agreement
was reached by a meeting of experts (mostly
endocrinologists) in 1999.%°

External beam radiation therapy

External beam radiation therapy effectively improves
local control of MTC.*2141521 Although an earlier
study?? from the same institute showed that EBRT
had little effect on the outcome of MTC, a later
study?* observed a benefit in LR control in patients
with LN metastasis: 10-year LR control was achieved
in 84% after postoperative EBRT—against 24% of
those without. An updated study from this institute
further substantiated the benefit of EBRT in
improving LR control.%¢ Similarly, a study of patients
considered high risk (defined as microscopic residual
disease, extraglandular invasion, or LN metastasis)
reported that EBRT improved 10-year LR control
to 86% —against 52% in those without.*®> Although
EBRT improves LR control, it does not influence
survival 14152123 |t js useful for reducing local relapse
in those with elevated postoperative calcitonin.?®
In patients with local relapse, the rate of metastases
was significantly higher than in those without local
failure.* The therapeutic value of EBRT isbeing in-
creasingly recognised when surgical excision isimpos-
sible or incomplete.?* Externa beam radiation therapy
can aso improve LR control in those with an advanced
thyroid primary tumour and those with LN metastasis.
It should be administered to patients with locally
advanced disease, for examples, pT4 disease or posi-
tive resection margins, large cervical LN metastasis or
multiple LN metastasis. It is hoped that this will im-
prove LR control and reduce therisk of distant failures.
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Mediastinal metastasis

Upper mediastinal metastasis has been reported in
36% of patients if routine four-compartmental LN
surgery is performed.?® This was confirmed by this
study: mediastinal metastasis/relapses caused death
in 42.8% (3/7) of patients. Mediastinal metastasis
occurslatein the clinical course, after amean interval
of 12.3 years after diagnosis. In view of the high
(50%) frequency of mediastinal relapse following
LN relapse and the high associated fatality rate, good
LR control is crucial. Early EBRT may confer a
benefit to reduce LR failure and prevent mediastina
metastasis. The volume of coverage should include the
superior mediastinum. With advances in radiation
planning techniques, eg 3-D conformal technique,
intensity-modul ated radiation therapy, radiation doses
to critical organs, such as the lungs and spinal cord,
can be minimised.

Stage | disease (pTINOMO)

Stage | disease is associated with an excellent
prognosis, almost 100% following surgery. All
three patients with pT1NO/Nx disease in this series
underwent total thyroidectomy, and were alive with
no disease at the last follow-up. Thisisin accordance
with other studies showing that disease stage is a
significant factor in predicting survival 1%

Chemotherapy

Chemotherapy, such as DTIC, 5FU, and adriamycin,
has been used in several studies, but has been
unsuccessful in most cases.*122628 This was confirmed
by this study: no patient showed any clinical or
radiological response. The lack of aclinical response
and significant toxicity of DTIC and 5FU combination
discouraged further trial of these agentsin our patients.

Follow-up of patients by serum calcitonin

The incidence of postoperative hypercalcitonaemia
ranges from 27% to 65%,%2°° and is associated with a
higher recurrence rate and decreased survival 13! It can
be nonethel ess extremely difficult to localise the site
of relapse, despite the availability of current imaging
modalities like magnetic resonance imaging, computed
axial tomography scanning, ultrasonography, and
selective venous sampling. Positron emission tomog-
raphy scanning has been reported useful by some
recent case reports.®? Re-operation by microdissection
is advocated by some centres, while a conservative
approach adopted by others. The former consider
re-operation a safe and helpful means to identify
recurrence, with normalisation of basal calcitonin
and stimulated cal citonin achieved in 45% and 38%*
of patients, respectively. The latter base their conserva-



tive approach on the evidence that raised postopera-
tive calcitonin is compatible with long-term survival.
In the Mayo Clinic series, re-operation increased
complications, and normalisation of calcitonin was
achieved in no patients (n=11).%* Re-operation thus
remains a controversial decision. A report from the
Royal Marsden Hospital, London, stated that EBRT
significantly improved the 20-year local recurrence-
free survival from 30% to 66%,% but did not improve
overal survival and had no consistent effect on serum
calcitonin level.

In our series, four patients with mildly raised
serum calcitonin (9.7-384 pmol/L) underwent
extensive search by imaging studies, and no sites of
recurrence could be identified. These patients were
alive without disease or symptoms at 1.6 to 21.3 years
(mean, 9.5 years) after detection of hypercal citonaemia.
These patients will continue to be monitored regularly
by imaging studies.

Screening and prophylactic thyroidectomy

Patients with MTC have an excellent prognosis if
diagnosed early and should thus be tested for germline
mutation of the RET protooncogene so that, if present,
family members can be likewise screened. Carriers of
RET germline mutation warrant close follow-up and
prophylactic thyroidectomy. In a study of 207 carriers
from 145 families (EUROMEN study),* age-related
progression from C-cell hyperplasiato MTC and
then LN metastasis was observed. For codon 634
mutation, the mean age at surgical diagnosis of C-cell
hyperplasia, MTC, and LN metastasis was 6.9, 10.1,
and 16.7 years, respectively. No LN metastasis was
observed before 14 years old and the risk increased to
42% at 20 years of age. Since LN metastasis adversely
affects the prognosisin MTC, prophylactic surgery
should be performed before progression to the stage
of LN metastasis.

Conclusion

Medullary thyroid carcinomais arare thyroid malig-
nancy in Hong Kong Chinese patients. Older age
(>45 years) is associated with a poorer outcome.
Appropriate treatment is total thyroidectomy with
consideration for prophylactic LN dissection by
expert surgeons. Small-sized tumour following surgery
with no LN metastasis (T1INO) shows an excellent
prognosis. In patients at high risk of LR relapse
(eg large LN metastasis or multiple LN metastasis),
extrathyroidal extension, or at high risk of postopera-
tive residual disease (eg pT4 disease and/or positive
margins), EBRT can improve LR control.

Medullary thyroid carcinomain Hong Kong
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