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Abstract

Introduction: Medullarythyroid carcinoma(MTC) isararethyroid malignancy but accountsfor asignificant mortality .Wepresent 2 cases
of MTCandreviewtheliteratureregardingitsmanagement and genetic screening. Clinical Picture: Patient 1 presented after aroutinehealth
screening and subsequently wasfound to have a germlinemutation for MEN 2A. Patient 2 presented with sweatingirritability and athyroid
mass which illustrates the progressive relentless nature of the disease and highlights current imaging practice. Treatment: Both patients
underwent extensivesurgeryandrecei ved postoper ativeabl ativedoseof radioactiveiodine. Patient 2alsohad alargedosel -131 M1 BGtherapy
andfurther surgery. Outcome: | n Patient 1, postoper ativecal citoninsremained el evatedindicatingresidual disease. Patient 2underwent further
radioguidedsurgery; however, hispostoperativecal citoninsremained elevated. Conclusion: MTC can berelentless. Routinegenetic screening
of all patientswith M TC, Tc-99m pentavalent (V) DM SA imaging, near total thyroidectomywith routinecentral neck dissectionsandremoval

of all lymph nodesin the central neck compartment should be performed.
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Case Reports
Patient 1

A 44-year-old Indian man was found to have a raised
carcinoembryonic antigen (CEA) (49.5 ug/L) [normal
range <5.1 pg/L] detected on routine medical examination
inFebruary 2000. Hispast medical history included asthma,
chronicanal fissureand haemorrhoids, cervical spondylosis
and mild hypercholesterolaemia. He had undergone many
investigationsto trace the source of thisraised CEA at his
referring hospital. Oesophago-gastro-duodenoscopy,
barium enema, colonoscopy, ultrasound of the abdomen
and computed tomographic (CT) scan of hisabdomen and
pelvis were al essentialy non-contributory. His prostate
specificantigen (PSA) wasalso normal at 0.5 ug/L (normal
<2.6 ug/L). It was only then that athyroid masswas noted.
An ultrasound scan of the thyroid revealed a hypoechoic
mass in both thyroid lobes with punctate calcifications
within. A CT scan of the chest and neck showed left
cervical lymphadenopathy with no evidence of lung or
mediastinal lymph nodes. An open biopsy of one of these
nodes revealed medullary thyroid carcinoma (MTC). Tc-

99m pentavalent (V) DMSA scan was performed, which
revealed asmall focus of increased tracer at the lower right
lobe and the upper left lobe as well as tracer uptake in the
left cervical lymph node chain, suggestive of a MTC
particularly involving the left lobe and cervical lymph
nodes.

Preoperatively, his intact parathyroid hormone (PTH)
was 36.5 pg/mL (normal range 12.0 to 72.0 pg/mL) and
calcitonin was >800 pg/mL (normal range <20 pg/mL).

On balance, his 24-hour urinary catecholamines were
deemed to be normal. Adrenaine 0.19 mmol/24 hours
(normal range 0.02 to 0.10 mmol/24 hours), noradrenaline
0.16 umol/24 hours (normal range 0.20 to 0.44 umol/24
hours), dopamine 3.91 umol/24 hours (normal range 1.0to
3.7 umol/24 hours), metanephrine 1.14 umol/24 hours
(normal range <1.79 umol/24 hours) and normetnephrine
2.26 umol/24 hours (normal range <4.13 umol/24 hours).

Two months after hisinitial health screen, he underwent
atotal thyroidectomy, bilateral functional neck dissection
and central compartment clearance. Division of the left
accessory nerve was necessary because of the fibrous
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scarring from a previous open biopsy. The nerve was re-
anastomosed. Histopathology showed multiple foci of
MTC in the thyroid with jugular nodes, left and right
paratracheal nodes as well as level 2 to 5 nodes being
positive for tumour. He was placed on thyroxine
replacement.

Despitehavingnofamily history of note, hewasscreened
andfoundtohaveagermlineRET-proto-oncogenemutation
incodon 634. Hisrelativesareyet to be screened asthe cost
is prohibitive to them.

Two months postoperatively, his repeat urinary
catecholamines were normal but his calcitonin remained
elevated at 36.9 pg/mL (normal range 3.0 to 26.0 pg/mL).

Patient 2

A 44-year-old Sikh man presented in November 1996 to
his company doctor with complaints of weight loss,
sweaty palms and irritability. He was noted to have a
thyroid mass and was diagnosed as having a thyroid
malignancy. Preoperative Tc-99m sestamibi and Tc-99m
(V) DMSA scans (Figs. 1 & 2) showed nodes in the
mediastinum. He underwent a total thyroidectomy and
right neck node dissection was done in December 1996;
unfortunately, the mediastinal nodes were not removed at
the time. Histology revealed MTC with lymph node
involvement from level 1 to 5. His calcitonin remained at
>79 pg/mL (normal range 3.0 to 26.0 pg/mL). He was
given an outpatient ablative dose of radioactiveiodine. He
was commenced on 200 mcg of thyroxine. Further Tc-
99m sestamibi and TC-99m (V) DM SA scanspostoperatively
(Figs. 3 & 4) showed residual nodal disease in the
mediastinum. Hence, in September 1997, he underwent
excision of the nodes in the mediastinum. Histology
confirmed MTC in 8 nodes. Further Tc-99m sestamibi
whole scan revealed two mediastinal nodes and the serum
calcitonin still elevated at >79 pg/mL, indicating that the
patient still had residual disease. The patient declined
radiotherapy or CT post procedure. Repeat scans from
1998 to 2000, with Tc-99m (V) DMSA and 1-131 MIBG,
showed progression of disease. Hence, he was admitted
for alarge dose 1-131 MIBG therapy. The scans revealed
diseasein the neck and mediastinum. His serum calcitonin
remained elevated at >500 pg/mL.

In view of the residua disease in the thorax, a thoracic
surgeon operated on the patient in December 2000 4 hours
after aninjection of scan dose of Tc-99m (V) DMSA. The
scandonepreoperatively helpedtolocalisethedisease. The
nuclear medicine physician was aso in the operating
theatre with a gamma-probe to guide the surgeon to the
sites of the disease in the thorax (radioguided surgery). A
postoperative Tc-99m (V) DM SA scan showed no residual
disease in the chest (Fig. 5). Subsequently, from April to
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Fig. 1. Case 2—preoperative Tc-99m sestamibi scan shows disease in the
chest and neck.

Fig. 2. Case 2—preoperative DMSA (V) scans shows disease in the chest
and neck but more intense tracer uptake as compared to Figure 1.

June 2001, the patient was given a course of external beam
radiation to the lower neck and mediastinum in order to
prevent local recurrence. Although the patient remained
clinically well, the serum calcitonin was still elevated at
600 pg/mL (normal range 3.0 to 26.0 pg/mL).

The patient finally consented to be screened for a RET
mutation. The results showed a silent mutation in codon
769 (exon 13, CTT to CTG) coding for leucine.

Discussion

Although MTC isararethyroid malignancy, it accounts
for significant mortality.® It arises in the thyroid C cells
which produce both CEA aswell ascalcitonin. CEA canbe
demonstrated within the C cells through all stages of
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Fig. 3. Case 2—postoperative Tc-99m sestamibi scan.

Fig. 5. Case 2—most recent DMSA (V) scan done after recent
surgery showing clearance of the tumour from the thorax
(dlight increase in tracer in the midline is reflective of recent
surgery).

progression of MTC,*yet it does not readily cometo mind
when faced with araised CEA on routine screening during
medi cal check-upsin otherwiseasymptomaticindividuals,
as demonstrated in Patient 1. Calcitonin and CEA have
similar homogenous distribution, being present among
cellsin the medullary carcinoma.

Fig. 4. Case 2—postoperative DMSA (V) scans.

Oncethediagnosisof M TC hasbeenmade, theimportance
of surgery cannot not be overemphasised, as it represents
theonly accepted method for apotentially curativetreatment
of MTC. The extensive excision that these patients
underwent should beroutine, astherecognition of highrate
of regional nodal involvement hasledto routinecentral and
bilateral functional neck dissectionwithcentral compartment
clearance being strongly recommended for patients
undergoing thyroidectomy of MTC.5¢ Patients who have
hadtotal thyroidectomy with cervical lymphnodeclearance
require fewer difficult re-operations for persistent or
recurrent MTC.”® Systematic lympha-denectomy, using
compartment orientated microdissection of cervico-
mediastinal lymph nodes, isthought to decreaserecurrence
and increase the chances of normalisation of postoperative
calcitoninlevels. 201 Still, patientswithMTC often haveto
undergo repeated operations as demonstrated in Patient 2.
Radioguided surgery with Tc-99m (V) DMSA scan can
detect metastases with asize of 5mm in diameter and this
can beemployed in patientswith recurrent MTC by means
of an intraoperative gamma probe examination which is
able to localise over 30% more tumour lesions when
comparedto conventional preoperativeimagingmodalities
and surgical findings.*? This technique has indeed been
proven useful in Patient 2.

Imaging modalities have changed over the years. It has
been recognised that while 1-131 is poor at identifying
diseaseanditsmetastases, sestamibi isagreatimprovement
to 1-131. However, we used the Tc-99m pentavalent (V)
DMSA scan which contributes specificity to diagnose
MTC of thyroid and metastatic lesions'** and is clearly
superiortoMIBI inthefollow-up of patientswithMTC.51
Comparison of scans taken pre- and postoperatively with
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sestamibi and DM SA showed better “ pick up” of metastases
by the DM SA scans. Improved imaging techniqueshelp us
to deal with the problem of persistent hypercalitoninaemia
post primary surgery. If the scans show more metastases,
further surgery will be offered. If the scans are clear and
hypercalcitoninaemia is asymptomatic, then the patient
should just be observed.Y

Patient 1 highlights the exciting devel opments that have
taken placeinthe changing practicesof thiscondition since
theidentification of the RET genein 1993. Thissegregated
thediseasephenotypeinMEN 2, familial medullary thyroid
carcinoma (FMTC) and sporadic. Patient 1 did not have
any significant family history which would have led usto
suspect that he would have agermline mutation. However,
among the “sporadic” MTCs, up to 6% of cases may be
unsuspected familial cases.®® Germline mutations in the
RET proto-oncogene, which code for a receptor tyrosine
kinase, cause MEN 2.2 Mutationsin 1to 5 cysteinecodons
(609, 611, 618 and 620 in exon 10 and 634 in exon 11),
whichencodepart of theextracel lular cysteine-richdomain,
arefoundinthemgjority of familieswith FMTC and MEN
2A.18 Codon 634 mutations, asfoundin Patient 1, are by far
the most common mutation associated with MEN 2A
occurring in 85% MEN 2A familieswith RET mutations.®

As Patient 1 bears the mutation at codon 634, thereisa
stronglikelihoodthat hewill devel op phaeochromocytomas
and hyperparathyroidism.® Mutations of the RET proto-
oncogene have been identified in the majority of MEN 2
families(92% and more) and can now serveboth asclinical
confirmation of theclinical diagnosisof and the predictive
test for the syndrome.®® Previous biochemical screening
protocols, such as serum calcitonin levels as a measure of
increased C cell bulk or occult MTC, provided adequate
diagnosticinformation but fal se positiveand negative have
been well documented.®? In a known MEN 2 family,
individuals at risk of the disease including first degree
relatives of aRET mutation positive should undergo DNA
testing before any surgical intervention is considered.’®
Although screening for a phaeochromocytoma proved
negativein Patient 1, heremainsat risk for devel oping this
at a later stage and therefore the need for continuous
monitoring and screening. There is sufficient data to
estimate that the probability of a RET-germline-mutation-
negativeindividua with MTC representing aMEN 2 case
is 0.5%.8

Patient 1 has 2 children who may beat risk and may have
in effect “ missed the boat” with regardsto a“cure”, aswe
know that families with the MEN 2A syndrome have an
earlier, moreaggressiveformof MTC, which hasled tothe
recommendation for a thyroidectomy by 5 years of age.?
Infact, MTC hasbeen found to be present in gene-positive
patients as early as the age of 2 years.?® In one series, all
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MEN genecarriersrevealed C-cell hyperplasiaand almost
all of them developed multifocal MTC. Patient 2 showed
aRET mutation at Leu 769 (CTT CTG) in exon 13. This
islikely not to besignificant aspreviousstudieshaveshown
it to be present in up to 40% of healthy individuals.®

Screeningfor mutationsto detect occult MEN 2 families®
and early treatment (total thyroidectomy with central neck
lymph node clearance) have nearly a 100% cure rate.”?"2®

Both our patients haveto be classified ashaving apoorer
prognosis as the age of presentation and TNM (tumour,
node and metastasi s) staging are independent predictors of
survival.”# Bone metastases were correlated with aworse
prognosis than distant metastases to soft tissues. AsSMTC
isarelatively slow-growing tumour, there is an excess of
mortality even after 10 yearsof diagnosisof MTC.®Three
groupswhoserisk after 10 years did not exceed that of the
general populationinclude:

1) thosewhose M TC isdetected through genetic screening
as an at risk member,
2) those whose tumour size is <1 cm, or
3) those with early stage of the disease at the time of
diagnosis®
Both our patients presented with extremely high
preoperativecal citoninlevel spluslymph nodeinvol vement
in more than 2 compartments, thus predicting afailure for
postoperativenormalisation.®2° Patientswith postoperative
hypercalcitoninaemia without clinical or radiological
evidence of residual tumour after apparently curative
surgery may enjoy long-term survival but have occult
MTC.”

In conclusion, routine genetic screening, imaging with
Tc-99m pentavalent (V) DMSA, total thyroidectomy
with bilateral functional neck dissection and central
compartment clearance, withanaimtoreducethesignificant
mortality, shouldideally beperformed onall patientsfound
to have MTC.
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