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A Case of Multiple Endocrine Neoplasia Type 2B
early Diagnosis by RET Proto-oncogene Analysis

and Prophylactic Total Thyroidectomy
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Multiple endocrine neoplasia type 2B (MEN 2B) is a rare autosomal-dominant hereditary syndrome which
includes medullary thyroid carcinoma (MTC), pheochoromocytoma, multiple ganglioneuromas, gastroin-
testinal disorders and marfanoid face. MTC is the main cause of death in patients that have not received
early and prophylactic treatment. Clinically useful direct DNA tests have recently been available to iden-
tify gene carriers before any clinical or biochemical abnormalities are present. Prophylactic total thyroi-
dectomy is recommended to affected children at an early stage of the disease to prevent the development
of metastases of MTC. We report a case of MEN 2B patient who was diagnosed by RET proto-oncogene
analysis and performed prophylactic total thyroidectomy.
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Introduction

Multiple endocrine neoplasia 2B (MEN 2B) is a rare
autosomal-dominant hereditary syndrome including me-
dullary thyroid carcinoma (MTC), pheochoromocytoma,
multiple ganglioneuromas, gastrointestinal disorders and
marfanoid face. Among the several disease entities,
MTC is present in almost of MEN 2B cases, and often
appears in the Ist decade of life".

MTC is the main cause of death in patients who do
not receive early and prophylactic treatment. They are
usually symptom-free at an early age.

Molecular analysis of the RET gene has changed the
history of this syndrome, as it allows the identification
of MEN 2B mutations in asymptomatic patients and
makes it possible to perform a prophylactic thyroidec-
tomy in children. Prophylactic thyroidectomy plays a
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very important role for improving survival rate of MEN
2B patientsziz*).

We report, together with a literature review, a case
of MEN 2B patient whose mother also had been
diagnosed with MEN 2B and who was performed total
thyroidectomy due to MTC. He was diagnosed by RET
proto—oncogene analysis and performed prophylactic

total thyroidectomy.
Case Report

A 13-month-old boy visited Severance hospital,
Seoul, Korea to perform further evaluation and proper
management for MEN 2B. His mother was performed
total thyroidectomy 5 years ago and modified neck node
dissection was also performed 2 weeks ago due to
recurred MTC. The patient and his mother was per-
formed RET proto—-oncogene mutation analysis showing
that they had a missense mutation at 918" codon in
exon 16 and these results confirmed that their diagnosis
was MEN 2B. His mother had a tongue biopsy and
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mucosal neuroma was confirmed by EMA and S-100
positive.

When the patient was admitted, his blood pressure
was 102/65 mmHg (75-90 percentile), pulse rate 130
beats/min, respiratory rate 27 times/min, and body tem-
perature was 36.7°C. His height was 74 cm (2575 per-
centile), and weight 9.3 kg (50-75 percentile). He had
no nausea, vomiting and diarrhea or constipation. He
was not ill-looking. No throat injection nor tonsillar
hypertrophy was shown. He had no palpable cervical
lymphadenopathy nor palpable neck masses. His lung
sound was clear and he had regular heart beat without
murmur. He had no hepato-splenomegaly. He had thick
lumpy lips but no definite mucosal neuroma could be
identified (Fig. 1) but he had bilateral small protruding
mass inside his mouth which resembled mucosal
neuromas (Fig. 2). His mother had a marfanoid face but

he lacked this characteristic.

Fig. 1. Thick lumpy lips.
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Fig. 2. Small protruding mass on his inside lip. It seems like
mucosal neuroma.

The complete blood count test showed that the white
blood cell count was 12,040/uL (neutrophil 22.3%),
hemoglobin 12.4 g/dL and platelet 502,000/uL. Results of
liver function test showed alkaline phosphatase 223 IU/
L, AST 70 IU/L, ALT 63 IU/L, total bilirubin 0.1 mg/dL.
His calcium and phosphate levels were 10.7 mg/dL and
5.5 mg/dL, respectively. And serum PTH level (normal
range : 10-65 pg/mL) was 9.12 pg/mL. The results of
Hepatitis B viral markers showed that HBsAg was ne-
gative, anti-HBc negative, and anti-HBs positive. Thy-
roid function test results showed that T3 (normal range :
80-200 ng/dL) was 149.36 ng/dL, free T4 (normal range
10.73-1.95 ng/dL) 1.28 ng/dL, TSH (normal range : 0.4~
31 IU/mL) 145 IU/mL, thyroglobulin 33.96 ng/mL,
thyroglobulin Ab (normal range : 0-60 U/mL) 7.09 U/mL
and microsome Ab (normal range : 0-60 U/mL) 18.05 U/
mL. These were all within normal range. His calcitonin
level (normal range : 0-10 pg/mL) was elevated to 153.87
pg/mL (Table 1). Basal calcitonin level, 5 minutes and
10 minutes after calcium infusion (2 mg/kg) calcitonin
level were 84.10 pg/mL 76.44 pg/mL and 55.65 pg/mL
respectively without significant increasing. Basal calci-
tonin level was elevated, but stimulated calcitonin levels
were within the normal range (Table 2).

Plasma epinephrine (normal range:0.0-0.3 ng/mL)
was 0.036 ng/mL, and norepinephrine (normal range:

Table 1. The Patient’s Endocrinologic Laboratory
Data

Before After
thyroidectomy  thyroidectomy

Serum calcium (mg/dL) 10.7 87
Serum phosphate (mg/dL) 55 6.8
PTH (pg/mL) 9.12 2.16
Calcitonin (pg/mL) 153.87
Ts (ng/dL) 149.36 152.18
free T4 (ng/dL) 1.28 1.48
TSH (IU/mL) 1.45 397
Thyroglobulin (ng/mL) 33.96
Thyroglobulin Ab (U/mL) 7.09
Microsome Ab (U/mL) 18.05
Plasma epinephrine (ng/mL) 0.036
Plasma norepinephrine (ng/mL) 0.199
Urine epinephrine (g/day) 1.0
Urine norepinephrine (g/day) 15
Urine metanephrine (g/day) 0.084
Urine vanillymandelic acid (g/day) 0.14
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0.0-0.8 ng/mL) was 0.199 ng/mL showing normal range.
Urine epinephrine (normal range : 0-20 g/day) and nore-
pinephrine (normal range : 15.0-80.0 g/day) were 1.0 g/
day and 1.5 g/day. Urine metanephrine (normal range :
0.0-1.3 mg/day) and vanillylmandelic acid (normal range
10.0-80 mg/day) were 0.084 mg/day and 0.14 mg/day
suggesting no pheochromocytoma (Table 1).

There were no abnormalities of the thyroid and
parathyroid evident in the CT (Fig. 3), but there were

several hypoechoic nodules in thyroid gland evident in

Table 2. The Results of Serum Calcitonin Level
after Calcium Infusion

0 min 5 min 10 min

Calcitonin (pg/mL) 84.10 76.44 55.65

Normal range of serum calcitonin : 0-10 pg/mL

Fig. 3. There was no abnormality in thyroid and parathyroid
in CT neck.

Fig. 4. Hypoechoic several nodules in thyroid gland at US.

the US (Fig. 4). There were no lesions evident on the

thyroid scan (Fig. 5).

Treatment and progress

On the 8th day of admission, the patient had pro-
phylactic total thyroidectomy with cervical lymph node
dissection. Central cervical lymph nodes were dissected
but lateral lymph nodes were not dissected because
there were no evidence of metastasis to central lymph
node. Pathologic results showed that his thyroid gland
was normal (Fig. 6) and there was no C-cell hyper-
plasia which is usually found in MEN 2B. After total
thyroidectomy, we found the patient’'s PTH level to be
low which was 2.16 pg/mL. Serum calcium and pho-
sphate level were 87 mg/dL and 6.8 mg/dL, respec-

tively. Serum calcium was decreased. We performed
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Fig. 6. Thyroid glands is normal. Pathology shows that there
is no C-cell hyperplasia in his thyroid glands.
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thyroid function test and the patient’s T3 was 152.18
ng/dL, free T4 1.48 ng/dL and TSH 3.97 IU/mL (Table
.

Because of the low calcium level, oral calcium (ele-
mental calcium 520 mg/day), and vitamine D (05 g/
day) was prescribed. Due to the possibility of hypo-
thyroidism after thyroidectomy, levothyroxine (0.05 mg/
day) was prescribed. The paitent was discharged
without any surgical complications and the patient visits

to the out-patient clinic for regular follow up sessions.
Discussion

MEN is a syndrome with possible neoplastic involve-
ment of two or more endocrine glands which originate
embryonically from neural crest cells”. There are three
types of MEN. In type 1 (MEN 1), patients have com-
binations of tumors of the pituitary, parathyroid and
pancreas. In type 2 (MEN 2), there are two sub-types
which are called type 2A (MEN 2A) and type 2B (MEN
2B). Type 2A has an association of adrenal pheochoro-
mocytoma, medullary thyroid carcinoma (MTC) and
parathyroid disease, whereas as type 2B involves pheo-
chromocytoma, medullary thyroid carcinoma and muco-
sal neuroma on the lips, tongue and cheeks, distinctive
facial appearance and Marfanoid habitus”.

MEN 2B is a rare autosomal-dominant hereditary
syndrome and MTC is present in 100% of MEN 2B
cases and often appears in the 1st decade of life. MTC
is the main cause of death in patients not receiving
early prophylactic treatment. Surgical treatment is the
only therapy that has been proved effective in cases
with localized tumor” ”.

The diagnosis of MTC had depended on the

demonstration of elevated plasma calcitonin levels either

at the baseline or after intravenous administration of
calcium or pentagastrin. Unfortunately, many patients
identified in this way showed an advanced stage of the
disease. In 1993, germline missense mutations in the
RET proto-oncogene (chromosome 10gl1.2) that is as-
sociated with a point mutation in the methionine residue
in exon 16 (codon 918) in the intracellular tyrosine
kinase receptor domain of RET were found in the
patients with MEN 2B*”. Clinically useful direct DNA
tests are now available to identify gene carriers before
any clinical or biochemical abnormality is present.
Affected children are successfully offered prophylactic
total thyroidectomy at an early age of the disease to
prevent the development of metastases of MTC and this
genetic screening by blood test is the most cost-
effective and least invasive procedureS‘ 9

Age at performing presymptomatic thyroidectomy in
MEN 2 depends on the specific DNA mutation in the
RET proto-oncogene (Table 3). Codon 883, 918, 922
mutation have a high risk of local and distant meta-
stasis. If the child has a mutation on these codon,
prophylactic total thyroidectomy is usually advised
during the first yearm‘ 9

The prognosis in patients with MEN 2B depends on
early diagnosis and surgical treatment. When MTC
shows clinical manifestation, it can be too late for
curative therapy. Recently Torre et al reported cases
of MEN 2B with the aiming of underlining the impor-
tance of early diagnosis and treatment. The patient who
died had MTC with lymph node metastasis at 13 years
old, but had already shown signs and symptoms of
MEN 2B at 5 years, but other two patients who had
early diagnosis by RET mutation analysis and pro-
phylactic total thyroidectomy were healthy for several

years and had no recurrence. We could express concern

Table 3. Prophylactic Thyroid Management according to RET Genotype'™

Risk level  Risk RET genotype (mutation in codon)

Recommended age for surgical intervention

Thyroidectomy before age Central lymph node dissection

(years) before age (years)
3 Highest 883, 918, 922 05 05
2 High 634, 630 5 (=10)
609, 611, 618, 620 5 (=20)
1 Least High 768, 790, 791, 804, 891 5 or 10 (=20)
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regarding the risk of complications of surgery in young
children. For example, there is permanent hypopara-
thyroidism that is most troublesome and should be
avoided”.

Because MTC can metastasize to the lung, liver and
bone, post-operative management and surveillance is
also important. Peczkowska et al? reported that mea-
surements of serum calcitonin and CEA are the cor-
nerstone of postoperative assessment for residual dis-
ease and should be done shortly after surgery and 2 or
3 months later.

After total thyroidectomy, all patients should receive
lifelong replacement therapy with levothyroxine and the
dose of levothyroxine should be adjusted by periodic
serum thyrotropin (TSH) determinations. We prescribed
levothyroxine 0.05 mg/day to the patient.

A patient who has been diagnosed as MEN 2B might
also have pheochromocytoma, so we checked our pa-
tient’s blood pressure and serum catecholamines (epi-
nephrine, norepinephrine), and urinary excretion of cate-
cholamines (epinephrine, norepinephrine) and their me-
tabolites (vanillylmandelic acid, metanephrines). In this
case, the levels were all within normal range. So, we
can conclude that the patient did not have pheo-
chromocytoma. Unfortunately, Peczkowska et al? re-
ported that patients with MEN 2A and MEN 2B have
an expected 50% lifetime risk of developing pheo-
chromocytoma, therefore we should follow-up on the
patient’s blood-pressure, serum catecholamines, urine
catecholamines and metabolites.

Parker et al'? reported that MEN 2B patients may
have prominent corneal nerves, thickened eyelids, mild
ptosis and eversion of the upper eyelids, but the patient
did not have any ophthalmologic problem.

We report a case of MEN 2B who was diagnosed
early by RET proto-oncogene analysis. Because the
patient had a prophylactic thyroidectomy with neck
lymph node dissection at early an age, a good prognosis

of the disease is expected.
Abstract

oA yEH] AAE A2B3E (Multiple endocrine neo-

’ o © T R= —

Z Qg olF WA A 27 I # ARE A
3 @Al Al lo] APEC M T ddE
A g er 8ol tEht] o)del DNA tests &
gk xIgko] o] FojA|aL glof, 7k o] gl ghotoll Al 3lo]
713 227 A7 7Fed Aotk A et

B ot 1o N
2
i)

(o
o

A Il ddAes AAE 1EE A

H u@y A BustuA o

References

1) Torre M, Marticciello G, Ceccherini I, Lerone M,
Aicardi M, Gambini C, et al. Diagnostic and thera-
peutic approach to multiple endocrine neoplasia type
2B in pediatric patients. Pediatr Surg Int 2002;18:
378-83.

Brauckhoff M, Gimm O, Weiss C, Ukkat ], Sekulla
C, Brauckhoff K, et al. Multiple endocrine neoplasia

2

N2

2B syndrome due to codon 918 mutation : clinical
manifestation and course in early and late onset
disease. World ] Surg 2004;28:1305-11.

3) Carling T. Multiple endocrine neoplasia syndrome :
genetic basis for clinical management. Curr Opin
Oncol 2004;17:7-12.

4) Heshmati H, Gharib H, Heerden ], Sizemore G.
Advanced and controversies in the diagnosis and
management of medullary thyroid carcinoma. Am ]
Med 1997;103;60-9.

5) Chang A, Chan W, Lo C, Lam K. Multiple endocrine
neoplasia type 2B in a Chinese patient. Hong Kong
Med J 2004;10:206-9.

6) Edwards M, Reid J. Multiple endocrine neoplasia

syndrome type IIb:a case report. Int J Paediatr

Dent 1998;8:55-60.

Almeida TS, Santos M, Almeida TR, Loureno Junior

D. Impact of RET proto-oncogene analysis on the

-

clinical management of multiple endocrine neoplasia
type 2. Clinics 2006;61:59-70.

8) Peczkowska M, Januszewicz A. Multiple endocrine
neoplasia type 2. Fam Cancer 2005;4:25-36.

9) Ernst L, Schaap C, Sie G, Haagen A, Gerver W,
Freling G, et al. Predictive DNA testing for multiple
endocrine neoplasia 2:a therapeutic challenge of
prophylactic thyroidectomy in very young children. J
Pediatr Surg 1999;34:568-71.

108 chsttobuhEulstslx| & 11 & 1E 2006



10) Lips CJ, Hoppener JW, van Nesselrooij BP, van der 12) Parker D. Robinson B, O’Donnell B. External oph-

Luijt RB. Counselling in multiple endocrine neoplasia thalmic findings in multiple endocrine neoplasia type
syndrome : from individual experience to general 2B. Clin Experiment Ophthalmol 2004;32:420-3.
guidelines. J Intern Med 2005;257:69-77. 13) Machens A, Ukkat J, Brauckhoff M, Gimm O, Dralle
11) Quayle FJ, Moley JF. Medullary thyroid carcinoma : H. Advances in the management of hereditary me-
including MEN 2A and MEN 2B syndromes. ] Surg dullary thyroid cancer. J Intern Med 2005;257:50-9.

Oncol 2005;89:122-9.

A Case of Multiple Endocrine Neoplasia type 2B early Diagnosis by RET Proto-oncogene Analysis and Prophylactic Total Thyroidectomy 109



