

















The role of prenatal diagnosis in kin-
dreds with these diseases is controver-
sial, and because there is no clinical
experience with this technology we
will not discuss it here. Patients with
MEN 2B can be recognized by the
characteristic phenotype and most
clinicians advise total thyroidectomy
as soon as the diagnosis is established.
In kindreds with MEN 2A and FMTC
in which the specific RET mutation is
known, it is relatively easy to deter-
mine inheritance of the disease allele
by direct DNA testing.

Biochemical screening with pro-
vocative testing and determination of
plasma CT levels has been shown to
be highly effective in identifying in-
dividuals with early-stage MCT. One
could argue that with annual clinical
screening it is possible to diagnose
MCT and to perform a curative thy-
roidectomy when the disease is con-
fined to the thyroid gland. Direct DNA
testing offers several distinct advan-
tages compared to biochemical screen-
ing. Direct testing need be performed
only once in a patient’s life. For
example, at-risk family members who
are shown not to have inherited the
disease allele by direct DNA testing
will require no further genetic or bio-
chemical testing and neither will
their descendants. Kindred members
demonstrated to have inherited the
disease allele will require genetic
counseling to explain their risk of
developing MCT and other associated
abnormalities. The risks to their
children also must be explained. In
most of these patients, total thyroid-
ectomy will be recommended. In con-
trast to provocative testing with cal-
cium and pentagastrin, the direct
DNA test is not associated with any
medical side effects other than veni-
puncture.

It is our judgment that the first
direct DNA testing should be per-
formed between 4 and 5 years of age.
Ifthere is a demonstrated RET muta-
tion in a kindred member at-risk, the
recommendation is total thyroidect-
omy, resection of lymph nodes in the
central compartment of the neck, and
parathyroid autotransplantation.
Postoperatively, the patient should
receive oral calcium and vitamin D
replacement therapy. The vitamin D

is weaned at approximately 6 weeks
postoperatively, and the oral caicium
is terminated 2 to 4 weeks thereafter.
The serum calcium concentration
is monitored during the weaning of
replacement therapy. We determine
stimulated plasma CT levels both
preoperatively and postoperatively
in these patients. We also recommend
provocative testing at 2 and 5 years
postoperatively. If the stimulated
plasma CT levels are normal at 5
years, no further testing is required.
The importance of continued monitor-
ing for the development of pheochrom-
ocytomas and hyperparathyroidism
in patients with MEN 2A cannot be
overemphasized.

We have been unsuccessful in our
attempts to identify mutations in the
RET protooncogene in six of our 50
kindreds with MEN 2A or FMTC.
These patients present a difficult
management problem. Until the mu-
tations are identified, it will be neces-
sary to establish the presymptomatic
diagnosis of disease inheritance by
annual calcium/pentagastrin chal-
lenge or by haplotype analysis. We
currently are performing such anal-
yses in two large kindreds for which
no RET mutation has been identified.
We will advise total thyroidectomy
for those kindred members predicted,
by genetic linkage analysis, to have
inherited the disease.

A more common problem concerns
the management of the patient who
presents with MCT and has no family
history of endocrine neoplasia. It is
important to examine carefully the
resected thyroid gland for the
presence of bilateral MCT, C-cell hy-
perplasia, or both since these histo-
logical findings are characteristic of
hereditary disease. If the patient has
no historical, clinical, or histologie
evidence of hereditary MCT, the post-
operative evaluation should consist of
annual provocative testing and deter-
mination of plasma CT levels. The
place of direct DNA testing for RET
mutations in this setting has not been
clearly defined. If there is evidence
of hereditary MCT such as bilateral
thyroid tumors, hyperparathyroid-
ism, or pheochromocytoma, then the
patient should definitely have direct
DNA testing in an attempt to ident-

ify a specific RET mutation. If the
patient has a demonstrated germline
RET mutation, the relatives should
have direct DNA testing also. If]
however, no germline RET mutation
is found the patient either has
sporadic MCT (highly unlikely) or
an inherited form of MCT for which
a RET mutation cannot be identi-
fied. In such cases, the diagnoses of
MEN 2A cannot be excluded.

Psychosocial Impact of Genetic
Testing and Test Reliability

There are two other important
considerations in the management
of kindreds with these familial endo-
crinopathies. They involve the psycho-
social impact of genetic testing for an
inherited cancer disorder. In our
clinic, genetic counselors meet with
kindred members to discuss the prin-
ciples of autosomal dominant disease
inheritance and the general method-
ology of genetic testing. Every family
member is free to ask questions
related to the genetic information.
Informed consent to participate in the
genetic screening program is obtained
at the time of the counseling session.
When the genetic testing is complete,
the genetic counselors inform the
patients of the test results and their
significance. Only after this discus-
sion does a surgeon or a nurse meet
the patient (or the parents of a
patient) to advise them regarding
specific therapy. This method has
proved to be very satisfactory, and
patients have responded well to this
approach.

A second matter of importance
concerns the reliability of the direct
mutation test available on a commer-
cial basis. Because the most frequent
cause of a misdiagnosis in direct gen-
etic testing is sample mix-up, we
advise that the direct DNA test be
performed at two different times
using two separate blood samples
before a firm conclusion regarding the
presence of a mutation is established.

Ethical Considerations

There are important ethical con-
siderations when caring for patients
with these hereditary endocrino-
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pathies. Patient confidentiality must
be maintained. The test results
should be given only te the patient
and not to the referring physician
unless specified by the patient. The
results from genetic tests should be
treated as privileged information and
care must be taken to abide by the
patient’s wishes regarding confiden-
tiality.

Reoperation in Patients
With MCT

An elevated plasma CT concentra-
tion following thyroidectomy for MCT
indicates residual disease, whether
noted in the immediate postoperative
period or after a time during which
the plasma CT levels have been
normal. Normann and associates2?
reported a study of 84 patients with
MCT and found that >50% of those
who presented with lymph node
metastases ultimately died of their
disease. In a study of 139 patients,
Chong and associates®® found that
60% of patients with lymph node
metastases experienced progressive
disease. In an early study, Block and
coworkers®! noted that 15 (83%) of 18
patients with heredity MCT and 11
(55%) of 20 patients with sporadic
MCT had persistently elevated plas-
ma CT levels following thyroidectomy.

The management of patients with
persistent or recurrent hypercalci-
toninemia has been controversial.
Medullary carcinoma of the thyroid
gland does not respond well to exter-
nal beam radiotherapy nor to conven-
tional chemotherapeutic regimens.
There have been, however, occasional
responses to doxorubicin in our clinic.
Surgeons have had an interest in the
management of patients with residual
MCT, although there were few docu-
mented successes with the “reopera-
tive approach™?33 until the report by
Tisell and associates.?* They operated
on 11 patients with increased plasma
CT levels following thyroidectomy. A
re-exploration was performed with
aggressive resection of regional lymph
nodes in the neck. Postoperatively,
the calcium and pentagastrin
stimulated plasma CT levels were
reduced in most patients, and in three
patients they returned to normal.

As part of the management of
patients with elevated plasma CT
levels postoperatively, it is helpful
to localize sites of metastatic MCT
before performing a repeat neck ex-
ploration. In additicn to physical
examination of the neck, a variety of
methods have been tried to identify
metastases. These include ultrasono-
graphy, CT scanning, radionuclide
imaging, and selective venous
catheterization with determination
of plasma CT levels. However, few of
theses approaches have been highly
successful.

We have performed 50 neck re-
explorations in 45 patients who had
previcusly undergone total thyroid-
ectomy and lymphadenectomy for
MCT.35 Selective venous catheteriza-
tion was performed in 26 patients.
This consisted of the transfemoral
placement of catheters in the hepatic
vein, left innominate vein, and in the
jugular veins bilaterally. Blood drawn
from a line in the femoral vein rep-
resented the mean background level
of plasma CT. Once the catheters
were placed, calcium and pentagas-
trin were injected IV, and plasma
samples were obtained and their CT
content was determined by radicim-
munoassay. In 22 patients, plasma
CT levels from a specific site were at
least 1.4 times the mean background
level and were considered to be indic-
ative of localized disease.

In all patients, the central zone of
the neck was re-explored, and resid-
ual thyroid tissue (if present), adja-
cent soft tissue, and lymph nodes
were removed. Bilateral neck dissec-
tions were performed in 35 patients

and 10 patients had unilateral dis-
sections. Four of the patients had
dissection of the mediastinal compart-
ment through a median sternotomy
performed as a separate procedure.
Even though the operative procedure
was lengthy (range 4 to 12 hours),
every effort was made to perform the
dissections with care. The recurrent
laryngeal nerves were identified in
each case. Early in our experience,
we attempted to preserve the blood
supply to the parathyroid glands.
However, more recently, we have re-
moved all parathyroid glands and
autografted them either to the sterno-
cleidomastoid muscle or to the forearm.
The plasma CT levels were reduced
to normal in 15 (33%) of the 45
patients following repeat neck explor-
ation (Table 5). In 19 patients (42%),
the plasma CT levels were reduced
more than 40%, whereas in 11
patients (27%) the CT levels were
unchanged. In a report of the first
28 patients undergoing repeat opera-
tions for recurrent MCT, we identi-
fied several factors that predicted a
successful cutcome.?® There was no
relationship between outcome of the
reoperative procedure and patient
age, gender, type of disease (familial
or sporadic), number of lymph nodes
previously resected, characteristics
of the primary tumor (size and
whether unilateral or bilateral),
preoperative stimulated plasma CT
levels, or positive tumor localization
by selective venous catheterization.
However, capsular invasion, extra-
nodal extension of tumor, and inva-
sion of local structures such as the
trachea, jugular vein, esophagus, or
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strap muscles were associated with a
persistently elevated plasma CT level
after repeat neck exploration. Because
these correlations were made in retro-
spect, we now are using these findings
to determine the eligibility of patients
for repeat operation. Of the last 15
patients reoperated on by our group,
10 (67%) had a normal plasma CT
level postoperatively following stimu-
lation with calcium and pentagastrin.
From our experience, repeat neck ex-
ploration is indicated in selected
patients with elevated plasma CT
levels following thyroidectomy for
MCT.

Conclusion

In the last year, there has been
enormous progress in our under-
standing of medullary carcinoma of
the thyroid gland, especially in the
setting of familial MCT as mani-
fested by MEN 2A, MEN 2B, and
FMTC. As more is learned about the
function of the RET protooncogene,
it may be possible to develop new
therapeutic strategies for patients
with this thyroid tumor. At present,
there is a great deal that can be done
for patients either who present with
a primary malignancy or who are
at risk for developing one of the
familial endocrinopathies associated
with MCT. Even patients who show
evidence of persistent or recurrent
MCT following thyroidectomy may
be cured at a repeat neck explora-
tion. Clinicians must be aware of
these important recent advances in
order to manage patients with MCT
successfully.
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