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Abstract t 
AA 5.5 year old boy, with a family history of Multiple Endocrine Neoplasia (MEN)-2 A 

syndrome,, was evaluated for presence of MEN-2A and medullary thyroid carcinoma 

(MTC).. DNA-diagnostics confirmed MEN-2A. Basal (360 ng/L) and pentagastrin 

stimulatedd (430 ng/L) calcitonin (CT) levels were slightly elevated, plasma 

carcinoembryonicc antigen (CEA) was norma). Within a year both tumor markers 

increasedd and total thyroidectomy was performed. Histological examination did not 

showw MTC. In the following years, both tumor markers increased progressively, but 

despitee the use of multiple imaging techniques no metastases were localized. After 6 

years,, biopsy of a palpable lymph node showed MTC. The boy was treated with total 

cervical,, supra-hyoidal and mediastinal lymph node dissection, showing MTC in almost 

alll  nodes. Again, the tumor markers remained high. At this point of time, the 

disadvantagess of further medical interventions were outweighed against the chance 

forr cure and it was decided to shift the goal of treatment towards palliation rather 

thann cure. At the last visit the boy was clinically well with persistent extremely high 

levelss of plasma CEA and CT. In conclusion, when prophylactic thyroidectomy in the 

MEN-2AA syndrome has failed, it may be best to withdraw from further interventions 

too prevent more damage. 



Introductio n n 
Carrierss known with the Multiple Endocrine Neoplasia (MEN)-2A syndrome are at 

riskk for developing medullary thyroid carcinoma (MTC) at young age. As radical surgery 

iss the only curative option for MTC, prophylactic thyroidectomy is advised l. For 

detectionn of recurrent disease, the tumor markers calcitonin (CT) and carcino-

embryonicc antigen (CEA) are useful. When these are elevated, evidence is provided 

thatt MTC is present. However, they do not provide information about the localization 

off  MTC, and visualization can be extremely difficult. It has been shown that patients 

cann have substantial burdens of metastatic MTC without symptoms for many years ' 

andd it is still uncertain in these cases what the correct strategy should be :. "Watchful 

waiting""  is sometimes preferred, while others prefer prophylactic mantle irradiation 

orr meticulous microdissection of the neck 2~4. 

Wee report a case in which the many difficulties are illustrated that one can encounter 

afterr performing early thyroid surgery based on genetic testing. 

Casee Report 
Inn 1993, a 5.5 year old, apparently healthy boy was examined because of a family 

historyy of the MEN-2A syndrome. The tumor markers, CT and CEA, were measured. 

Thee plasma concentration of CEA (2.8 |Ig/l) was normal, but both basal (360 ng/L) 

andd pentagastrin stimulated (430 ng/L) CT levels were slightly elevated. Subsequent 

DNA-diagnosticss demonstrated the mono-allelic mutation C634R in the RET proto-

oncogenee that confirms MEN-2A. Within a year both tumor markers for MTC increased 

andd at age 7.0, total thyroidectomy without lymph node resection was performed. At 

histologicall  examination of the thyroid, no C-cell abnormality ŵ as found. 

Post-operatively,, plasma thyroglobulin (radio-immuno assay) as marker for residue 

thyroidd tissue was < 10 pmol/L, however, both tumor markers increased progressively 

(figuree 1). Multiple imaging techniques were used to localize metastases, without any 

resultt (table 1). The thyroid tissue was re-examined, but again no C-cell hyperplasia or 

malignancyy could be found. Six years later, a cervical lymph node became palpable. 

Biopsyy showed MTC. On re-revision of the original thyroid tissue, multifocal C-cell 

hyperplasiaa was observed, laterally in the thyroid gland. Bilateral total cervical lymph 



Figur ee 1. Tim e course of the (logarithmic ) plasma concentrations of CEA and CT after 
thyroidectomy y 

CTT (ng/1) CEA(ng/l) ) 

55 7 7l / 22 ~3/4 9 l / 2 1 0 l / 2 n 3 /4 1 3l / 2 13.77 14.3 15 16 1/2 2 
agee in vcars 

 = calcitonin (CT) , 0 = upper normal limit for CT, A= carcinocmbryonic antigen (CEA), A—upper normal 
limitt for CI '".A 

agee 7, total thyroidectomy 
22 age 13.7 years, radical bilateral cervical lymph node dissection 
'' age 14.3 years, sternotomy with supra hyoidial and mediastinal Ivmph node dissection 

nodee dissection demonstrated MTC in all lymph node sites. Nevertheless, both tumor 

markerss further increased. This time, with " ' indium-octreot ide, a tiny spot in the 

mediastinumm could be detected. Subsequently, a total bilateral supra-hyoidal and 

mediastinall  lvmph node dissection was performed, showing MTC' in almost all nodes. 

Againn though, the tumor markers remained high. 

Whilee the boy never had any physical complaint of the MEN-2A, he had experienced 

seriouss discomfort due to the numerous invasive medical interventions, which were 

multiplee surgical interventions, hypoparathyroidism as complication of surgery, multiple 

scars,, subcutaneous calcifications due to accidental leakage of intra-venous calcium 

supplementation,, multiple intra-venous lines and biopsies for diagnostics, radiation 

burdenn and last but not least continuing emotional uncertainties. As a consequence 

andd in view of the dissemination of the disease, it was decided that the goal of treatment 

shouldd be shifted towards palliation rather than cure. The boy and his parents agreed 

thatt no more additional invasive investigations would be performed to hunt the 
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Tablee 1. 

Age e 

" " 
7.8 8 

8 8 
8.5 5 

8.6 6 
9 9 

9.1 1 

9.5 5 

9.7 7 

10.6 6 
11.7 7 

12.3 3 

Invest igat ionss performed to 

(y«) ) Imagingg technique 

Ultrasoundd neck 
Ultrasoundd abdomen 

Ultrasoundd neck 

detect t metastasess of M T C 

' " i nn Octreoscan (whole body and SPF.CT) 
' : ,l-MlBG-scan n 
( I FF MBq) 
Pentavalcntt DMSA-scan 
Ultrasoundd abdomen 
MR]]  Abdomen 
XX -thorax 
MR11 Thorax 
Ultrasoundd neck 

X-thorax x 
CT-thoraxx and neck 
'"'"Tc-antiCEAA scan 
(5566 MBq) 
X-thorax x 
X-thorax x 
Ultrasoundd neck 

1211-MII  BG-scan, 
wholee body and SPECT (158 
""  'In-Octreoscan (152 mBu) 

MBq) ) 

Result t 

Smalll  lymph node left side, ventral of neck vasculature 
N.a. . 
\ .a. . 
N.a. . 
Possiblee increased uptake in the abdomen, just below/ 
underr diaphragm, can be an artifact 
N.a. . 
N.a. . 
N.a. . 
N.a. . 
N.a. . 
Lymphh node right neck 7-5 mm, left side 5-3 mm, 

presumablyy reactive lymph nodes 
N.a. . 
N.a. . 
Veryy subtle spot high anterior in the neck (left side), but 
noo pathological uptake 
N.a. . 
N.a. . 
Multiplee small lymph nodes right and left side, seem to be 
reactivee lvmph nodes 
Ventral,, caudally in the right liver lobe, small area of 
increasedd uptake, presumably an artifact 
N.a. . 

12.5 5 

14 4 

14.1 1 

15." " 

Wholee body and SPKCT 
Ultrasoundd abdomen 
Ultrasoundd neck 

PKT-scann (0.29 GBu "T-FDG) 
Ultrasoundd Neck 

" '' In-Octreotide scan 

(2244 MBq) 
'),,mTc-anti-CEAA scan (644 MBq) 
Ultrasoundd abdomen 
X-thorax x 

Medullaryy sponge kidnevs, no pathological lvmph nodes 
Noo thyroid rest, multiple lymph nodes right and left, can 
bee normal at this age 
N.a. . 
Multiplee lymph nodes both sides of the neck, puncture 
performedd in one. 
Positivee pathological uptake halfway the mediastinum, 
couldd be thymus tissue. 
N.a. . 
N.a. . 
N.a. . 

X.aa = 

In=I I 

-- No abnormalities, MIBG— meta-iodobenzvlguanidine, MBq—MegaBequere!, FDG—fluorodeoxvglucose, 

ndium m 

metastases.. Of course, it was guaranteed that besides thyroid hormone and calcium 

supplementation,, maximum medical care would always be provided if the boy were to 

developp any symptoms or complaints from the disease. At the last visit the bov was 

16.55 years old and clinically well with still extremely high levels of plasma CEA and 

CTT (676.0 mg/L and 4500 ng/L, respectively). 

Discussion n 
Forr patients with the MEN-2A syndrome, the risk to develop MTC is 90-100 % '"\ 

Becausee MTC is not sensitive to chemotherapy or radiotherapv, all C-cells have to be 



removedd before thev metastasize, bv performing total thvroidcctom\' '. Simultaneous 

centrall  lymph node removal is recommended bv some, but no consensus has been 

achievedd (>. During the last decade the possibilities lor genetic testing have been brought 

too perfection, and thcoreticallv prevention ot MTC is possible at anv age. The ideas 

forr preventive action have changed gradually in time, due to increasing knowledge 

aboutt risk in relation to age. At the time that DNA diagnostics in our patient had 

provenn the MHN-2A svndrome, it was considered safe to postpone thyroidectomy 

untill  testing with pentagastrin demonstrated C-cell hyperplasia. Currently, prophvlactic 

thyroidectomyy is recommended before the age ot 5 years ', although MTC] has been 

diagnosedd already in a 1 vear old MFN-2A patient6. From the pediatric point of view, 

theree is no technical age limitation to thyroidectomy, and thvroid hormone replacement 

hass favorable outcome as evidenced bv early treatment of intants with congenital 

hypothyroidismm due to thvroid agenesis. Despite this point ot view; the discrepancies 

betweenn genomics and clinics wil l persist due to physical limitations of the individual 

patientt and (parental) emotions that have to be taken into consideration before deciding 

onn thyroidectomy. 

Forr detection of recurrent MTC, plasma levels of CT and CEA are reliable determinants. 

Thee secretion of CT can be remarkably increased bv calcium or pentagastrin infusion. 

Elevatedd CT and CEA concentrations do not, however, provide information about the 

localizationn of the metastases, and visualization can be extremely difficult . l ' ' I-MIBG , 

i n ln-octrcotide,, ,,,,mTc-anti-CKA, w , nTc-EDDA/HYNlC-TOC, or positron emission 

tomographyy (PET) can be used, all with low sensitivity. When MTC is localized, external 

radiotherapyy may improve tumor control in residual disease . If the tumor cells take up 

thee compound, targeted radionuclide therapy may also be useful for palliation. For a 

minorityy of patients, with rapidly progressive metastatic tumor, palliative chemotherapy 

mayy be recommended. As the gain-of-function mutation in the RKT-proto-oncogene 

leadss to an increased activity of tyrosine kinase and cell growth, the use ot a protein-

tvrosinee kinase inhibitor has been studied *. Trials using genetic cytokine immunotherapy 

givee promising results, but dose-dependency and systemic toxicity are a problem in 

studiess concerning both animal and man. For this reason, effective gene therapy using 

recombinantt adenovirus has been studied. In animal and in vitro studies, this has 



shownn to bc effective with less toxicity °. In humans, such studies have not been 

performed,, though. 

Patientss can have substantial burdens of unlocalised, metastatic MTC for manv vears, 

withoutt symptoms ' and there is no consensus on the best strategy for these cases. In 

ourr patient, within a year after thyroidectomy, unstimulated levels of CT and CEA rose 

too extremely high levels, indicating very early metastatic MTC. Because the original 

pathologicall  evaluation did not show any malignant cells, time was taken to locate the 

tumorr or metastases, without success. As surgery is the only curative option, the boy was 

treatedd aggressively with multiple surgical interventions, but none turned out to be curative. 

Inn conclusion, this case illustrates the many difficulties one can encounter when 

confrontedd with a DNA diagnosis of malignant syndrome or with elevated tumor 

markerss in a child without clinical symptoms or without localized tumor. Difficulties 

includee when and to what extent to perform surgery, difficulties regarding the 

histologicall  examination of the thyroid tissue, difficulties in localizing metastases, and 

whatt to decide when prophylaxis has failed. In such a situation, it is important to 

decide,, when to aim for palliation to prevent additional physical damage and emotional 

burdenn to the patient. 
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