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INTRODUCTION
Naturally-occurring thyroid carcinoma is the most
common malignancy of the endocrine glands. The
thyroid carcinomas which occurred after the Cher-
nobyl accident in Belarus, Ukraine and the Russian
Federation, have some peculiarities with respect to
naturally-occurring thyroid carcinoma. They deve-
loped mainly in children and adolescents, and partic-
ularly in subjects who were younger at the time of the
accident, with a female�male ratio near to one. More
than 90% were papillary, although their morphology
was quite peculiar with respect to sporadic papillary
thyroid carcinoma, being characterised by a solid pat-
tern of growth, high stromal content, less differenti-
ated aspect, and strong tendency to local invasion. At
presentation, most tumours were in an advanced
stage, frequently associated with lymph node me-
tastases. Due to the great number of cases occurred in
very few years, the aggressive features of the tumours,
the particular age of patients, and the social-sanitary
condition of the affected countries, the post-Cherno-
byl epidemic of thyroid carcinoma cannot be regard-
ed and treated as the naturally-occurring carcinomas.
Specific diagnostic and treatment variants have been
applied to control this disease.

MANAGEMENT OF RADIATION
INDUCED THYROID CANCER
Compared to other malignancies, differentiated
thyroid cancer, whether naturally-occurring or ra-
diation-induced, is probably the most curable can-
cer, provided that well-defined diagnostic and ther-
apeutic protocols, including surgical, nuclear med-
icine and endocrinological expertise, are used. This
is particularly true when dealing with childhood
thyroid cancer, which has peculiar aspects to be tak-
en into account.

ÂÂÅÄÅÍÈÅ
Ñïîíòàííûé ðàê ùèòîâèäíîé æåëåçû (ÙÆ) � íàè-
áîëåå ðàñïðîñòðàíåííîå çëîêà÷åñòâåííîå íîâîîá-
ðàçîâàíèå ýíäîêðèííûõ æåëåç. Ïî ñðàâíåíèþ ñî
ñïîíòàííûì ðàê ÙÆ, ðåãèñòðèðóåìûé ó æèòåëåé Áå-
ëàðóñè, Óêðàèíû è Ðîññèéñêîé Ôåäåðàöèè ïîñëå
×åðíîáûëüñêîé êàòàñòðîôû, èìååò ðÿä îñîáåííîñ-
òåé. Ðàçâèâàåòñÿ â îñíîâíîì ó äåòåé è ïîäðîñòêîâ
(îñîáåííî ÷åì ìîëîæå áûë ñóáúåêò âî âðåìÿ àâàðèè),
ñ ñîîòíîøåíèåì ïîëîâ áëèçêèì ê åäèíèöå. Áîëåå ÷åì
â 90% ñëó÷àåâ âûÿâëÿþò ïàïèëëÿðíûé ðàê, íî ïî ñðàâ-
íåíèþ ñî ñïîðàäè÷åñêèì õàðàêòåðèçóåòñÿ èíòåíñèâ-
íûì ðîñòîì, áîëüøèì îáúåìîì ñòðîìû, âûðàæåííîé
òåíäåíöèåé ê ëîêàëüíîé èíâàçèè, ìåíüøåé ñòåïåíüþ
äèôôåðåíöèðîâêè. Ó áîëüøèíñòâà îáñëåäîâàííûõ
ïàöèåíòîâ îïóõîëü áûëà â âûðàæåííîé ñòàäèè, ÷àñ-
òî ìåòàñòàçèðîâàëà â ëèìôàòè÷åñêèå óçëû. Ó÷èòûâàÿ
áîëüøîå ÷èñëî ñëó÷àåâ âîçíèêíîâåíèÿ îïóõîëåé çà
êîðîòêèé ïåðèîä, èõ àãðåññèâíîå òå÷åíèå, âîçðàñò
ïàöèåíòîâ è îñîáåííîñòè ñàíèòàðíî-ãèãèåíè÷åñêî-
ãî ñîñòîÿíèÿ ïîñòðàäàâøèõ ñòðàí, ïîñò÷åðíîáûëü-
ñêóþ ýïèäåìèþ ðàêà ÙÆ íå ñëåäóåò îòîæäåñòâëÿòü
ñî ñïîíòàííûì ðàêîì ÙÆ. Ïðåäëîæåíû ñïåöèôè-
÷åñêèå ìåòîäû äèàãíîñòèêè è ëå÷åíèÿ áîëüíûõ ðà-
êîì ÙÆ.

ËÅ×ÅÍÈÅ ÁÎËÜÍÛÕ ÐÀÄÈÀÖÈÎÍÍÎ-
ÈÍÄÓÖÈÐÎÂÀÍÍÛÌ ÐÀÊÎÌ ÙÆ
Ïðè èñïîëüçîâàíèè ÷åòêèõ äèàãíîñòè÷åñêèõ è òå-
ðàïåâòè÷åñêèõ ïðîòîêîëîâ (õèðóðãè÷åñêîãî, ðà-
äèîëîãè÷åñêîãî, ýíäîêðèíîëîãè÷åñêîãî) äèôôå-
ðåíöèðîâàííûé ðàê ÙÆ � êàê ñïîíòàííûé, òàê è
ðàäèàöèîííî-èíäóöèðîâàííûé � âåðîÿòíî íàè-
áîëåå èçëå÷èìûé ïî ñðàâíåíèþ ñ äðóãèìè çëîêà-
÷åñòâåííûìè íîâîîáðàçîâàíèÿìè. Îñîáåííî ýòî
ñëåäóåò ó÷èòûâàòü ïðè ëå÷åíèè äåòåé, áîëüíûõ ðà-
êîì ÙÆ.
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Initial treatment

Surgery of the primary tumour
The initial treatment for differentiated thyroid can-
cer is surgery. However, some controversy does ex-
ist on the extent of thyroid surgery to be performed
as first operation.

Total thyroidectomy or «near total» thyroidectomy, a
procedure intended to leave no more than 2�3 g of
thyroid tissue, is the treatment of choice, particularly
in children. At least three main arguments justify this
approach. First, papillary carcinomas are multicen-
tric in 30�80% of the cases, according to different
series. Second, removal of most of the thyroid will
facilitate the post-surgical ablation of any thyroid
residue by radioiodine therapy. Third, total ablation
of the thyroid gland is the prerequisite for the subse-
quent discovery of local or distant metastases by di-
agnostic radioiodine whole body scanning (WBS)
and serum thyroglobulin (Tg) measurement, and for
their treatment by administration of therapeutic do-
ses of radioiodine. The argument against a radical sur-
gical procedure is essentially the increased risk of sur-
gical complications (recurrent laryngeal nerve inju-
ries and hypoparathyroidism). Both these compli-
cations are almost absent in the hands of an
experienced surgeon, and should not be advocated
as reasons against total or near-total thyroidectomy.
Whenever there is the suspicion of parathyroid
glands removal, these should be identified by frozen
section in the pathological specimen, and if found
should be auto-transplanted within a muscle.

Surgery of lymph node
metastases
The pre-tracheal, latero-tracheal, and jugulo-carotid
lymph node chains are most frequently affected.
Less frequent is the involvement of the spinal, sub-
mandibular, and retro-pharyngeal chains. When the
cancer is on one site, the lymph node involvement
is usually homolateral.

Surgical treatment of cervical lymph node metastases
can vary from removing only macroscopically affec-
ted nodes («node picking») to the classical radical neck
dissection. The most acceptable strategy is based on
routine removal of lymph nodes of the central neck
compartment (paratracheal and trachea-esophageal
chains), including the superior mediastinum and the
region around the thymus gland, while reserving a
modified neck dissection for patients with clinically
evident lymph node metastases in the lateral neck. In
view of the frequent lymph node involvement found
in children and adolescents, the central neck compart-
ment should be explored and removed systematical-
ly in this particular group of patients.

External radiotherapy
In well differentiated thyroid carcinoma post-sur-
gical external radiotherapy is usually not indicated.
In particular, is not indicated when surgery has been

Ïåðâè÷íîå ëå÷åíèå

Õèðóðãè÷åñêîå ëå÷åíèå ïåðâè÷íûõ îïóõîëåé
Ïåðâè÷íîå ëå÷åíèå ïðè äèôôåðåíöèðîâàííîì ðàêå
ÙÆ � õèðóðãè÷åñêîå. Îäíàêî îòíîñèòåëüíî îáúåìà
ïåðâîãî îïåðàòèâíîãî âìåøàòåëüñòâà ñóùåñòâóþò
íåêîòîðûå ðàçíîãëàñèÿ.

Îïåðàöèåé âûáîðà, îñîáåííî ó äåòåé, ÿâëÿåòñÿ òîòàëü-
íàÿ èëè «ñóáòîòàëüíàÿ» òèðåîèäýêòîìèÿ, êîòîðàÿ
ïðåäïîëàãàåò ñîõðàíåíèå íå áîëåå 2�3 ã òêàíè. Îá
ýôôåêòèâíîñòè òàêîãî ïîäõîäà ñâèäåòåëüñòâóþò ïî
êðàéíåé ìåðå òðè àðãóìåíòà. Âî-ïåðâûõ, ïàïèëëÿð-
íûé ðàê â 30�80% ñëó÷àåâ � ìíîãîôîêóñíûé. Âî-âòî-
ðûõ, ðåçåêöèÿ îñíîâíîé ìàññû ÙÆ îáëåã÷èò óäàëå-
íèå åå îñòàòêîâ ïðè òåðàïèè ðàäèîéîäîì. Â-òðåòüèõ,
òîòàëüíàÿ ðåçåêöèÿ ÙÆ � íåîáõîäèìîå óñëîâèå âû-
ÿâëåíèÿ â äàëüíåéøåì ëîêàëüíûõ èëè îòäàëåííûõ
ìåòàñòàçîâ � ïðè äèàãíîñòè÷åñêîì ñêàíèðîâàíèè
âñåãî òåëà (ÑÂÒ) ñ èñïîëüçîâàíèåì ðàäèîéîäà è îï-
ðåäåëåíèè ñûâîðîòî÷íîãî òèðåîãëîáóëèíà (ñÒÃ) � è
èõ ëå÷åíèÿ òåðàïåâòè÷åñêèìè äîçàìè ðàäèîéîäà. Àð-
ãóìåíòû ïðîòèâ âûïîëíåíèÿ ðàäèêàëüíîãî âìåøà-
òåëüñòâà ñâîäÿòñÿ ê âûñîêîìó ðèñêó õèðóðãè÷åñêèõ
îñëîæíåíèé (ïîâðåæäåíèÿ âîçâðàòíîãî ãîðòàííîãî
íåðâà è ãèïîïàðàòèðåîçà). Ýòè îñëîæíåíèÿ ïðàêòè-
÷åñêè íå âîçíèêàþò ó îïûòíîãî õèðóðãà è íå ìîãóò
áûòü ïðè÷èíîé îòêàçà îò ïðîâåäåíèÿ òîòàëüíîé èëè
ñóáòîòàëüíîé òèðåîèäýêòîìèè. Ïðè ïîäîçðåíèè óäà-
ëåíèÿ ïàðàùèòîâèäíûõ æåëåç, èõ íåîáõîäèìî èäåí-
òèôèöèðîâàòü ïî çàìîðîæåííûì ñðåçàì ïàòîãèñòî-
ëîãè÷åñêèõ ïðåïàðàòîâ è ïðè ïîäòâåðæäåíèè �
àóòîòðàíñïëàíòèðîâàòü â ìûøöó.

Îïåðàòèâíîå ëå÷åíèå ìåòàñòàçîâ
â ëèìôàòè÷åñêèõ óçëàõ
Íàèáîëåå ÷àñòî ïîðàæàþòñÿ ïðåòðàõåàëüíûå, ëàòåðî-
òðàõåàëüíûå è þãóëÿðíî-êàðîäèòíûå öåïî÷êè ëèì-
ôàòè÷åñêèõ óçëîâ. Ðåæå � ñïèíàëüíûå, ñóáìàíäèáó-
ëÿðíûå è ðåòðîôàðèíãåàëüíûå. Ïðè îäíîñòîðîííåé
ëîêàëèçàöèè îïóõîëè ïîðàæåíèå ëèìôàòè÷åñêèõ óç-
ëîâ, êàê ïðàâèëî, ãîìîëàòåðàëüíîå.

Ïðè íàëè÷èè ìåòàñòàçîâ â øåéíûõ ëèìôàòè÷åñêèõ
óçëàõ îïåðàòèâíîå ëå÷åíèå ìîæåò âàðüèðîâàòü îò óäà-
ëåíèÿ òîëüêî ìàêðîñêîïè÷åñêè ïîðàæåííûõ óçëîâ
(«ñðûâàíèå óçëà») äî êëàññè÷åñêîé ðàäèêàëüíîé äèñ-
ñåêöèè øåè. Íàèáîëåå ïðèåìëåìàÿ ñòðàòåãèÿ � òðà-
äèöèîííîå óäàëåíèå ëèìôàòè÷åñêèõ óçëîâ öåíòðàëü-
íîé ÷àñòè øåè (ïàðàòðàõåàëüíûõ è òðàõåîýçîôà-
ãåàëüíûõ öåïî÷åê), âêëþ÷àÿ îáëàñòè âåðõíåãî
ñðåäîñòåíèÿ è âèëî÷êîâîé æåëåçû, à ó ïàöèåíòîâ ñ
êëèíè÷åñêè î÷åâèäíûìè ìåòàñòàçàìè â ëàòåðàëüíîé
÷àñòè øåè � ìîäèôèöèðîâàííàÿ äèññåêöèÿ. Ó äåòåé
è ïîäðîñòêîâ èññëåäîâàíèå è óäàëåíèå ëèìôàòè÷åñ-
êèõ óçëîâ öåíòðàëüíîé îáëàñòè øåè, ó÷èòûâàÿ èõ ÷à-
ñòîå ïîðàæåíèå, äîëæíû áûòü ñèñòåìàòè÷åñêèìè.

Ðàäèîòåðàïèÿ âíåøíèì îáëó÷åíèåì
Ïîñëåîïåðàöèîííàÿ ðàäèîòåðàïèÿ âíåøíèì îáëó÷å-
íèåì ïðè âûñîêîäèôôåðåíöèðîâàííîì ðàêå ÙÆ
îáû÷íî íå ïîêàçàíà, îñîáåííî ïîñëå ðàäèêàëüíîé
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radical and the tumour had no extra-thyroidal in-
vasion. External radiotherapy may be considered in
case of poorly differentiated tumours invading ex-
tra-thyroidal soft tissues, and in case of unresectable
tumours.

Post-surgical period

The occurrence of respiratory distress, in the
24 hours following surgery, may suggest the pres-
ence of local hematoma which can need an urgent
surgical intervention.

Serum calcium should be frequently monitored. A
transient asymptomatic decrease in serum calcium
is frequent after thyroidectomy and usually does not
require supplementation with calcium or vitamin D.
Symptomatic hypocalcemia requires calcium the-
rapy, which can be discontinued after several days
to ascertain whether the complication was transient
or permanent.

The vocal cord status must be assessed routinely
some days after surgery.

Radioiodine (131I) ablation
of post-surgical thyroid remnant

Four�six weeks after surgery, a therapeutic dose of
radioiodine, usually 30 mCi, is administered for ab-
lation of any thyroid residue. During this period the
patient is not treated with thyroid hormones. The
rationale for thyroid residue ablation is: a) to elimi-
nate possible foci of residual neoplastic tissue; b) to
increase the sensitivity of subsequent 131I WBS; c) to
facilitate the clinical interpretation of serum Tg
measurement as tumour marker; d) furthermore the
ablative 131I dose delivered may be used to perform
a post-therapy scan which can detect metastatic
disease not visible with the tracer dose of 131I.

Follow-up of differentiated thyroid
carcinoma

The methods of follow-up include periodical clini-
cal and instrumental evaluation, radioiodine WBS,
and measurement of serum Tg, TgAb, thyroid hor-
mones and TSH.

Five to 20% of patients with differentiated thyroid
cancer have local or regional recurrences. They are
usually due to persistent or recurrent disease in thy-
roid remnants or lymph nodes after incomplete ini-
tial treatment, or are the expression of aggressive
tumours. Local or regional disease may be easily de-
tected by palpation, ultrasonography or CT scan.
WBS performed either after a diagnostic or a thera-
peutic dose of 131I is also useful.

The frequency of distant metastases ranges between
10% and 18% of the cases. Lung metastases are the
most common site of distant metastases, especially
in children. Bone metastases are rare and usually are
observed in older patients.

îïåðàöèè è ïðè îòñóòñòâèè âíåòèðåîèäàëüíîé èíâà-
çèè. Âîçìîæíîñòü åå ïðîâåäåíèÿ ðàññìàòðèâàþò â ñëó-
÷àå íèçêîäèôôåðåíöèðîâàííîé îïóõîëè ñ èíâàçèåé
âî âíåòèðåîèäíûå ìÿãêèå òêàíè è ó áîëüíûõ ñ íåîïå-
ðàáåëüíîé îïóõîëüþ.

Ïîñëåîïåðàöèîííûé ïåðèîä

Ðàçâèòèå äûõàòåëüíîé íåäîñòàòî÷íîñòè â òå÷åíèå
24 ÷ ïîñëå îïåðàöèè ìîæåò ñâèäåòåëüñòâîâàòü î ëî-
êàëüíîé ãåìàòîìå, òðåáóþùåé íåîòëîæíîãî îïåðà-
òèâíîãî âìåøàòåëüñòâà.

×àñòîìó êîíòðîëþ ïîäëåæèò óðîâåíü êàëüöèÿ â ñûâî-
ðîòêå êðîâè. Åãî ïðåõîäÿùåå áåññèìïòîìíîå ñíèæå-
íèå ïðîèñõîäèò ÷àñòî è îáû÷íî íå òðåáóåò íàçíà÷å-
íèÿ êàëüöèÿ èëè âèòàìèíà D. Ïðè ïîÿâëåíèè ñèìïòî-
ìîâ ãèïîêàëüöèåìèè ïîêàçàíà òåðàïèÿ êàëüöèåì,
êîòîðàÿ ìîæåò áûòü ïðåêðàùåíà ÷åðåç íåñêîëüêî
äíåé äëÿ âûÿñíåíèÿ õàðàêòåðà îñëîæíåíèÿ � ïðåõî-
äÿùåãî èëè ñòîéêîãî.

Â òå÷åíèå íåñêîëüêî äíåé ïîñëå îïåðàöèè ñëåäóåò
îöåíèâàòü ñîñòîÿíèå ãîëîñîâûõ ñâÿçîê (ðóòèííî).

Óäàëåíèå îñòàâøåéñÿ òêàíè ÙÆ
ñ ïîìîùüþ  ðàäèîéîäà (131I)

Äëÿ óäàëåíèÿ ðåçèäóàëüíîé òêàíè ÙÆ ðàäèîéîä â òå-
ðàïåâòè÷åñêèõ äîçàõ, êàê ïðàâèëî 30 ìÊè, íàçíà÷àþò
÷åðåç 4�6 íåä ïîñëå îïåðàòèâíîãî âìåøàòåëüñòâà (â
òå÷åíèå ýòîãî ïåðèîäà ãîðìîíû ÙÆ íå íàçíà÷àþò).
Ïðè ýòîì ïðåñëåäóþòñÿ ñëåäóþùèå öåëè: à) óäàëåíèå
âîçìîæíûõ î÷àãîâ ðåçèäóàëüíîé îïóõîëåâîé òêàíè;
á) óâåëè÷åíèå ÷óâñòâèòåëüíîñòè ïîñëåäóþùåãî ÑÂÒ
ñ èñïîëüçîâàíèåì 131I; â) îáëåã÷åíèå êëèíè÷åñêîé èí-
òåðïðåòàöèè äàííûõ îïðåäåëåíèÿ ñÒÃ êàê èíäèêàòî-
ðà îïóõîëè; ã) îáíàðóæåíèå ìåòàñòàçîâ, íå âûÿâëÿå-
ìûõ ïðè èñïîëüçîâàíèè äèàãíîñòè÷åñêîé äîçû 131I,
ïðè ñêàíèðîâàíèè ïîñëå ëå÷åíèÿ.

Äàëüíåéøåå âåäåíèå áîëüíûõ
ðàêîì ÙÆ

Äàëüíåéøåå âåäåíèå ïðåäóñìàòðèâàåò ïåðèîäè÷åñêîå
ïðîâåäåíèå êëèíè÷åñêèõ è èíñòðóìåíòàëüíûõ èññëå-
äîâàíèé, ÑÂÒ ðàäèîéîäîì, îïðåäåëåíèå ñÒÃ, àíòèòåë
ê ÒÃ, ãîðìîíîâ ÙÆ è òèðåîòðîïíîãî ãîðìîíà (ÒÒÃ).

Ó 5�20% ïàöèåíòîâ âîçíèêàþò ëîêàëüíûå èëè ðåãèî-
íàðíûå ðåöèäèâû, îáóñëîâëåííûå ïåðñèñòèðîâàíè-
åì èëè ðåöèäèâèðîâàíèåì çàáîëåâàíèÿ â ðåçèäóàëü-
íîé òêàíè ÙÆ èëè ëèìôàòè÷åñêèõ óçëàõ ïîñëå íåïîë-
íîãî ïåðâè÷íîãî ëå÷åíèÿ, ëèáî àãðåññèâíîñòüþ
îïóõîëè. Ýòó ïàòîëîãèþ âûÿâëÿþò ïðè ïàëüïàöèè, óëü-
òðàñîíîãðàôèè èëè êîìïüþòåðíîé òîìîãðàôèè (ÊÒ),
à òàêæå ÑÂÒ ñ èñïîëüçîâàíèåì 131I â äèàãíîñòè÷åñêîé
èëè òåðàïåâòè÷åñêîé äîçàõ.

Îòäàëåííûå ìåòàñòàçû ïðè äèôôåðåíöèðîâàííîì
ðàêå ÙÆ ðàçâèâàþòñÿ â 10�18% ñëó÷àåâ. Íàèáîëåå
÷àñòî, îñîáåííî ó äåòåé, îíè ëîêàëèçóþòñÿ â ëåãêèõ.
Ìåòàñòàçû â êîñòÿõ âñòðå÷àþòñÿ ðåäêî, êàê ïðàâèëî, â
ñòàðøåì âîçðàñòå.
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Serum Tg measurement
Tg production by neoplastic cells is, at least partial-
ly, under TSH control. As a consequence, serum Tg
concentrations are lowered, even to undetectable
levels, during TSH suppression by thyroid hormone
administration and are increased after withdrawal
of therapy. Serum Tg results may be artifactually al-
tered by circulating anti-Tg antibodies, which are
present in about 15% of the patients and are able to
interfere in the Tg assay producing false positive or
negative results depending on the assay used.

Patients with undetectable serum Tg levels off L-thyrox-
in therapy, may be considered free of disease. On the
contrary, in patients with distant metastases serum Tg
concentrations are elevated when measured after with-
drawal of L-thyroxin therapy and are reduced, but still
detectable, during L-thyroxin treatment with respect
to off therapy values. In case of lymph node metasta-
ses, serum Tg may be low or undetectable during L-thy-
roxin therapy, but becomes elevated after L-thyroxin
withdrawal. The comparison between the results of se-
rum Tg measurement and those of 131I WBS shows that
there is a good agreement between them. However,
serum Tg result is superior to WBS in predicting the pre-
sence of metastases in a significant proportion of pa-
tients (about 13%) who have increased serum Tg levels
but negative basal WBS, as demonstrated by the pre-
sence in these patients of abnormal foci of 131I uptake
after the administration of therapeutic doses of 131I.

131I Whole body scan
Radioiodine uptake by metastatic tissue is depen-
dent by TSH stimulation, thus requiring a state of
hypothyroidism. For this reason, total thyroidecto-
my and ablation of post-surgical thyroid residues is
the fundamental prerequisite for radioactive ima-
ging. The minimum level of serum TSH required for
adequate incorporation of 131I in neoplastic tissues
is around 30 µU�ml�1, a level which is usually
achieved after 30�45 days off L-thyroxin, and 2
weeks off L-triiodothyronine. An other requirement
for effective 131I uptake is that the patient is not con-
taminated by recent assumption of stable iodine
which would prevent the uptake of radioactive
iodine by the metastases.

WBS is performed 48�72 h after the administration
of 131I (2�5 mCi ), using either rectilinear scanner or
gamma camera. In case that no abnormal 131I uptake
is found, despite elevation of serum Tg off L-thyro-
xin, a therapeutic dose of 131I (100 mCi) should be
administered and a post-therapy scan obtained 5�
7 days later. This procedure will allow the identifica-
tion of small foci of 131I in more than 80% of the pa-
tients with negative basal scan and elevated serum
Tg concentrations. If no localisation is found, the
search for metastases should include chest X-ray, CT
scan, bone scintigraphy, and liver echography.

Clinical, biochemical, scintigraphic evaluations and
radioiodine therapy, if needed, should be performed

Îïðåäåëåíèå ñÒÃ
Ïðîäóêöèÿ ÒÃ îïóõîëåâûìè êëåòêàìè êîíòðîëèðóåò-
ñÿ ÒÒÃ, ïî êðàéíåé ìåðå ÷àñòè÷íî. Ïîýòîìó ïðè íà-
çíà÷åíèè ãîðìîíîâ ÙÆ ââèäó ïîäàâëåíèÿ ñåêðåöèè
ÒÒÃ êîíöåíòðàöèÿ ñÒÃ ñíèæàåòñÿ âïëîòü äî íåîïðå-
äåëÿåìûõ óðîâíåé, ïîñëå èõ îòìåíû � ïîâûøàåòñÿ.
Öèðêóëèðóþùèå àíòèòåëà ê ÒÃ, îïðåäåëÿåìûå ïðè-
ìåðíî ó 15% ïàöèåíòîâ, ìîãóò ïðèâîäèòü ê ëîæíîïî-
ëîæèòåëüíûì èëè ëîæíîîòðèöàòåëüíûì (â çàâèñèìî-
ñòè îò èñïîëüçóåìîãî ìåòîäà) ðåçóëüòàòàì îïðåäåëå-
íèÿ ñÒÃ.

Ïàöèåíòû ñ íåîïðåäåëÿåìûì óðîâíåì ñÒÃ âíå òåðà-
ïèè L-òèðîêñèíîì ìîãóò ñ÷èòàòüñÿ ñâîáîäíûìè îò
çàáîëåâàíèÿ. Ïðè íàëè÷èè îòäàëåííûõ ìåòàñòàçîâ
óðîâåíü ñÒÃ ïîñëå îòìåíû òåðàïèè L-òèðîêñèíîì
ïîâûøàåòñÿ, íà ôîíå ïðèìåíåíèÿ L-òèðîêñèíà �
ñíèæàåòñÿ ïî ñðàâíåíèþ ñ òàêîâûì âíå òåðàïèè, íî
âñå åùå îïðåäåëÿåòñÿ. Ïðè íàëè÷èè ìåòàñòàçîâ â ëèì-
ôàòè÷åñêèõ óçëàõ óðîâåíü ñÒÃ ìîæåò áûòü íèçêèì èëè
íå îïðåäåëÿòüñÿ ïðè òåðàïèè L-òèðîêñèíîì, íî ïî-
âûøàåòñÿ ïîñëå åå îòìåíû. Ðåçóëüòàòû, ïîëó÷åííûå
ïðè îïðåäåëåíèè ñÒÃ è ïðè ÑÂÒ ñ èñïîëüçîâàíèåì 131I,
õîðîøî ñîïîñòàâèìû. Îäíàêî èíôîðìàòèâíîñòü îï-
ðåäåëåíèÿ ñÒÃ äëÿ âûÿâëåíèÿ ìåòàñòàçîâ âûøå, ÷åì
ÑÂÒ. Òàê, ó çíà÷èòåëüíîãî ÷èñëà ïàöèåíòîâ (îêîëî
13%) ñ ïîâûøåííûì óðîâíåì ñÒÃ ïðè îòðèöàòåëüíîì
èñõîäíîì ÑÂÒ, ïàòîëîãè÷åñêèå î÷àãè ïîãëîùåíèÿ 131I
îïðåäåëÿëè ïîñëå íàçíà÷åíèÿ 131I â òåðàïåâòè÷åñêèõ
äîçàõ.

Ñêàíèðîâàíèå âñåãî òåëà ñ èñïîëüçîâàíèåì 131I
Ïîãëîùåíèå 131I ìåòàñòàòè÷åñêîé òêàíüþ çàâèñèò îò
ñòèìóëèðîâàíèÿ ÒÒÃ è ïîòîìó òðåáóåò ñîñòîÿíèÿ ãè-
ïîòèðåîçà. Òîòàëüíàÿ òèðåîèäýêòîìèÿ è ïîñëåîïåðà-
öèîííîå óäàëåíèå îñòàòêîâ òêàíè ÙÆ ÿâëÿåòñÿ ïî-
ýòîìó îñíîâíîé ïðåäïîñûëêîé äëÿ ïðîâåäåíèÿ ðà-
äèîíóêëèäíîãî ñêàíèðîâàíèÿ. Íåîáõîäèìûé äëÿ
àäåêâàòíîãî íàêîïëåíèÿ 131I íåîïëàñòè÷åñêèìè òêàíÿ-
ìè ìèíèìàëüíûé óðîâåíü â ñûâîðîòêå êðîâè ÒÒÃ
(îêîëî 30 ìêÅÄ�ìë�1) îáû÷íî äîñòèãàåòñÿ ïîñëå ïðå-
êðàùåíèÿ ïðèåìà L-òèðîêñèíà ÷åðåç 30�45 äíåé èëè
L-òðèéîäòèðîíèíà � ÷åðåç 2 íåä. Äëÿ îáåñïå÷åíèÿ
ýôôåêòèâíîãî ïîãëîùåíèÿ ìåòàñòàçàìè ðàäèîéîäà
âàæíî òàêæå èñêëþ÷èòü ïîñòóïëåíèå â îðãàíèçì ñòà-
áèëüíîãî éîäà.

ÑÂÒ âûïîëíÿþò ñ ïîìîùüþ ñêàíåðà èëè ãàììà-êà-
ìåðû ÷åðåç 48�72 ÷ ïîñëå ââåäåíèÿ 131I (2�5 ìÊè).
Åñëè íåñìîòðÿ íà ïîâûøåíèå ñÒÃ ïîñëå ïðåêðàùå-
íèÿ ïðèåìà L-òèðîêñèíà ïàòîëîãè÷åñêîå ïîãëîùå-
íèå 131I íå îïðåäåëÿåòñÿ, ñêàíèðîâàíèå äîëæíî áûòü
ïðîâåäåíî ÷åðåç 5�7 äíåé ïîñëå ïðèìåíåíèÿ 131I â
òåðàïåâòè÷åñêîé äîçå (100 ìÊè). Ýòî ïîçâîëÿåò âû-
ÿâëÿòü ìàëûå ó÷àñòêè íàêîïëåíèÿ 131I â áîëåå ÷åì
80% ñëó÷àåâ. Ïðè îòðèöàòåëüíîì ðåçóëüòàòå äëÿ âû-
ÿâëåíèÿ ìåòàñòàçîâ ïðèìåíÿþò ðåíòãåíîãðàôèþ
ãðóäíîé êëåòêè, ÊÒ, ñöèíòèãðàôèþ êîñòåé è ýõî-
ãðàôèþ ïå÷åíè.

Êëèíè÷åñêèå, áèîõèìè÷åñêèå, ñöèíòèãðàôè÷åñêèå
èññëåäîâàíèÿ è òåðàïèþ ðàäèîéîäîì ïðè íåîáõîäè-
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every 8�12 months in patients with persistent di-
sease. Patients considered disease-free (i.e. negative
WBS and undetectable serum Tg off L-thyroxin)
may be followed annually with clinical examination
and serum Tg measurement. If serum Tg becomes
detectable on L-thyroxin, an iodine-131 whole body
scan should be immediately planned.

Treatment of local disease and metastases

Treatment of local and regional disease
Recurrences in the neck after primary surgery may
develop in the thyroid bed and the surrounding soft
tissues or in the regional lymph nodes. Any clinical-
ly detectable local recurrence should be treated by
surgery, although radical reoperations involving
central dissections are difficult and expose to the
risk of complication of the parathyroid glands and
recurrent laryngeal nerve.

Recurrent disease in the lateral cervical nodes is easi-
er to treat surgically, because, usually, the operative
field has not been previously operated. The surgical
procedure to be preferred is a modified radical neck
dissection. When lymph node recurrences concen-
trate iodine, treatment with 131I is an effective alter-
native to reoperation. Two�three therapeutic
courses of 131I are usually effective in treating more
than 60% of the patients. If the disease persists after
2�3 courses of 131I, reoperation may be considered.

Local recurrences which cannot be completely ex-
cised and do not take up 131I, can benefit from ex-
ternal radiotherapy.

Treatment of distant metastases
Effective treatment of distant metastases depends
largely on the size, location, number of metastatic
lesions, and their ability to take up radioiodine. Mi-
cronodular diffuse lung metastases and, to a lesser
extent, small metastatic bone foci revealed by WBS
in the absence of radiographic changes, have the
greatest chance of cure. This is particularly true in
children, who often have a diffuse pattern of meta-
static pulmonary spread, and do exceptionally well
with radioiodine therapy. Macronodules in the lung
and large bone metastases have a poor prognosis.
Loss of radioiodine uptake is also a prognostic in-
dicator of poor outcome. All together, these find-
ings emphasise the concept that early recognition
and early treatment of distant metastases is of pa-
ramount importance on the final outcome.

Surgical treatment
Lung metastases are frequently cured by radioio-
dine therapy, leaving the choice of surgical therapy
to the treatment of a minority of selected patients
with a single macronodular lesion, or more than one
in the same lobe, particularly when they are devo-
ted of radioiodine uptake. In case of bone metasta-
ses the surgical approach is gaining more and more
consent due to their relative insensitivity to radio-

ìîñòè ñëåäóåò ïðîâîäèòü êàæäûå 8�12 ìåñ. Ïàöèåí-
òàì ñ îòðèöàòåëüíûìè äàííûìè ÑÂÒ è íåîïðåäåëÿå-
ìûì óðîâíåì ñÒÃ âíå òåðàïèè L-òèðîêñèíîì êëèíè-
÷åñêîå îáñëåäîâàíèå è îïðåäåëåíèå ñÒÃ ñëåäóåò ïðî-
âîäèòü åæåãîäíî. Åñëè ñÒÃ íà÷èíàåò îïðåäåëÿòüñÿ ïðè
ïðèåìå L-òèðîêñèíà, íåçàìåäëèòåëüíî ñëåäóåò íàçíà-
÷àòü ÑÂÒ ñ èñïîëüçîâàíèåì 131I.

Ëå÷åíèå ëîêàëüíûõ ïðîÿâëåíèé è ìåòàñòàçîâ

Ëå÷åíèå ëîêàëüíûõ è ðåãèîíàðíûõ ïðîÿâëåíèé
Ðåöèäèâû ïîñëå ïåðâîãî îïåðàòèâíîãî âìåøàòåëü-
ñòâà ìîãóò ðàçâèòüñÿ â ëîæå ÙÆ è îêðóæàþùèõ ìÿã-
êèõ òêàíÿõ èëè â ðåãèîíàðíûõ ëèìôàòè÷åñêèõ óçëàõ.
Êëèíè÷åñêè âûÿâëÿåìûå ëîêàëüíûå ðåöèäèâû äîëæ-
íû ëå÷èòüñÿ õèðóðãè÷åñêè, íåñìîòðÿ íà òÿæåñòü ïî-
âòîðíûõ ðàäèêàëüíûõ âìåøàòåëüñòâ è ðèñê âîçíèê-
íîâåíèÿ îñëîæíåíèé ñî ñòîðîíû ïàðàùèòîâèäíûõ
æåëåç è âîçâðàòíîãî ãîðòàííîãî íåðâà.

Âûïîëíåíèå âìåøàòåëüñòâ â îáëàñòè ëàòåðàëüíûõ
øåéíûõ óçëîâ ëåã÷å, ïîñêîëüêó, êàê ïðàâèëî, îïåðàöè-
îííîå ïîëå ðàíåå íå çàòðàãèâàëîñü. Ïðåäïî÷òèòåëü-
íîé ìåòîäèêîé ÿâëÿåòñÿ ìîäèôèöèðîâàííàÿ ðàäè-
êàëüíàÿ äèññåêöèÿ. Åñëè ðåöèäèâû â ëèìôàòè÷åñêèõ
óçëàõ êîíöåíòðèðóþò éîä, àëüòåðíàòèâîé îïåðàòèâ-
íîìó ëå÷åíèþ ÿâëÿåòñÿ ïðèìåíåíèå 131I � êàê ïðàâè-
ëî, áîëåå ÷åì â 60% ýôôåêòèâíû 2�3 êóðñà. Ïðè îò-
ñóòñòâèè ýôôåêòà ðåøàåòñÿ âîïðîñ î õèðóðãè÷åñêîì
ëå÷åíèè.

Åñëè ëîêàëüíûå ðåöèäèâû íå ìîãóò áûòü öåëèêîì óäà-
ëåíû è íå ïîãëîùàþò 131I, öåëåñîîáðàçíî ïðèìåíåíèå
âíåøíåé ðàäèîòåðàïèè.

Ëå÷åíèå ïðè îòäàëåííûõ ìåòàñòàçàõ
Ýôôåêòèâíîñòü ëå÷åíèÿ ïàöèåíòîâ ñ îòäàëåííûìè ìå-
òàñòàçàìè çàâèñèò îò ðàçìåðà, ëîêàëèçàöèè, êîëè÷åñòâà,
ñïîñîáíîñòè íàêàïëèâàòü ðàäèîéîä. Ìèêðîóçëîâûå
äèôôóçíûå ìåòàñòàçû â ëåãêèõ è, â ìåíüøåé ñòåïåíè,
ìåëêèå ìåòàñòàòè÷åñêèå î÷àãè â êîñòÿõ, îïðåäåëÿåìûå
ïðè ÑÂÒ ïðè îòñóòñòâèè ðàäèîãðàôè÷åñêèõ èçìåíå-
íèé � íàèáîëåå êóðàáåëüíû. Ýòî îñîáåííî ñïðàâåäëè-
âî â îòíîøåíèè äåòåé, ó êîòîðûõ ìåòàñòàçû â ëåãêèõ
÷àñòî èìåþò äèôôóçíûé õàðàêòåð ðàñïðîñòðàíåíèÿ è
äåéñòâèòåëüíî õîðîøî ïîääàþòñÿ ëå÷åíèþ ðàäèîéî-
äîì. Áîëüøèå óçëû â ëåãêèõ è êðóïíûå ìåòàñòàçû â êîñ-
òè èìåþò ïëîõîé ïðîãíîç. Ïðîãíîñòè÷åñêèì ïîêàçàòå-
ëåì íåáëàãîïðèÿòíîãî èñõîäà ÿâëÿåòñÿ òàêæå óòðàòà
ñïîñîáíîñòè ïîãëîùàòü ðàäèîéîä. Òàêèì îáðàçîì, ðàí-
íèå äèàãíîñòèêà è ëå÷åíèå îòäàëåííûõ ìåòàñòàçîâ â
çíà÷èòåëüíîé ñòåïåíè âëèÿþò íà èñõîä çàáîëåâàíèÿ.

Õèðóðãè÷åñêîå ëå÷åíèå
Ïðè íàëè÷èè ìåòàñòàçîâ â ëåãêèõ òåðàïèþ ðàäèîéî-
äîì, îñîáåííî ïðè õîðîøåì ïîãëîùåíèè, ïðèìåíÿ-
þò ÷àñòî, õèðóðãè÷åñêîå ëå÷åíèå � â îòäåëüíûõ
ñëó÷àÿõ ïðè âûÿâëåíèè åäèíè÷íûõ êðóïíîóçëîâûõ
ïîðàæåíèé èëè áîëüøåãî èõ êîëè÷åñòâà â ïðåäåëàõ
îäíîé äîëè. Ïðè ìåòàñòàçàõ â êîñòÿõ ââèäó èõ îòíî-
ñèòåëüíîé íå÷óâñòâèòåëüíîñòè ê òåðàïèè ðàäèîéî-
äîì âñå áîëüøåå çíà÷åíèå ïðèîáðåòàåò õèðóðãè÷åñ-
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iodine therapy. The intent of bone surgery may be
palliative or curative. Curative surgery is possible in
case of single, localised metastases.

Radioiodine treatment

The results of 131I therapy are reproducible in large
series of patients and indicate a percentage of com-
plete responses ranging between 35% and 45%. Lung
metastases, particularly when micronodular, have
better response than bone metastases. In the adult
patient the treatment dose is usually 100�150 mCi,
repeated every 6�8 months. Lower doses (empiri-
cally 1 mCi per kg of body weight) should be em-
ployed in children with lung metastases, particularly
of the diffuse type, to avoid the risk of radiation-in-
duced pulmonary fibrosis.

In the group of patients (15�20%) who have ele-
vated serum Tg levels and no uptake in the diagnos-
tic WBS. The site of metastatic involvement in such
patients, usually the lung or mediastinal lymph
nodes, may be detected by WBS performed 5�7 days
after the administration of high doses of 131I
(100 mCi). This procedure is also of therapeutic va-
lue, as indicated by the progressive normalisation of
WBS and serum Tg levels over the years and the nor-
malisation of chest CT scan in patients with radio-
graphic evidence of micronodular lung metastases.

Gastro-intestinal side effects after the administration
of therapeutic 131I doses are frequent, but usually very
mild and reversible in few days. An increased risk of
leukaemia in the order of 5 cases per 1,000 treated
patients, has been found cumulating several pub-
lished series. The risk increases with increasing cu-
mulative doses, reducing the intervals between each
treatment, and giving total blood doses per treatment
greater than 2 Gy. 131I-induced genetic damage in off-
spring of patients has not been documented in two
recent series addressing this issue.

L-thyroxin suppressive therapy

After thyroidectomy, irrespective of its extent, thy-
roid cancer patients are treated with thyroid hor-
mone. One aim of the therapy is to correct the sur-
gical-induced hypothyroidism, the other one is to
suppress the growth of residual or neoplastic di-
sease, by suppressing the TSH growth stimulus. Abo-
lishing or reducing the endogenous TSH secretion
will result in a significant reduction of the prolife-
rative capability of neoplastic follicular cells. TSH
suppressive therapy must be regarded as a true an-
tineoplastic therapy and should never be omitted
in patients with differentiated thyroid carcinoma.

L-thyroxin
There is universal agreement that the drug of choice
for the long-term treatment of thyroid carcinoma
is L-thyroxin, based on the stability of both circu-
lating thyroxin (T4) and triiodothyronine (T3) le-
vels achieved during L-thyroxin treatment. L-tri-

êèé ìåòîä ëå÷åíèÿ, êàê â ïàëëèàòèâíûõ, òàê è â ëå-
÷åáíûõ (ïðè åäèíè÷íûõ, ëîêàëèçîâàííûõ ìåòàñòà-
çàõ) öåëÿõ.

Ëå÷åíèå ðàäèîéîäîì

Ðåçóëüòàòû òåðàïèè 131I, âîñïðîèçâåäåííûå íà áîëüøèõ
êîíòèíãåíòàõ, ñâèäåòåëüñòâóþò î íàëè÷èè ïîëíîãî
ýôôåêòà â 35�45% ñëó÷àåâ. Ïðè íàëè÷èè ìåòàñòàçîâ â
ëåãêèõ, îñîáåííî ìèêðîíîäóëÿðíûõ, ðåçóëüòàòû ëó÷-
øå, ÷åì ïðè ìåòàñòàçàõ â êîñòÿõ. Òåðàïåâòè÷åñêàÿ äîçà
äëÿ âçðîñëûõ ñîñòàâëÿåò 100�150 ìÊè, êóðñ ïðîâîäÿò
êàæäûå 6�8 ìåñ. Ó äåòåé ïðè íàëè÷èè ìåòàñòàçîâ â ëåã-
êèõ, îñîáåííî äèôôóçíîãî òèïà, âî èçáåæàíèå ðèñêà
âîçíèêíîâåíèÿ ðàäèàöèîííî-èíäóöèðîâàííîãî ôèá-
ðîçà ëåãêèõ ïðèìåíÿþò ìåíüøèå äîçû (ýìïèðè÷åñ-
êè � 1 ìÊè íà 1 êã ìàññû òåëà).

Êàê óæå óïîìèíàëîñü, ó 15�20% ïàöèåíòîâ ñ ïîâûøåí-
íûì óðîâíåì ñÒÃ íå íàáëþäàåòñÿ íàêîïëåíèÿ ïðè äè-
àãíîñòè÷åñêîì ÑÂÒ. Ó ýòèõ ïàöèåíòîâ ìåòàñòàçû (êàê
ïðàâèëî, â ëèìôàòè÷åñêèõ óçëàõ ëåãêèõ èëè ñðåäî-
ñòåíèÿ) ìîãóò áûòü âûÿâëåíû ïðè ÑÂÒ ÷åðåç 5�7 äíåé
ïîñëå ïðèåìà 131I â âûñîêèõ äîçàõ (100 ìÊè). Ýòà ïðî-
öåäóðà èìååò è òåðàïåâòè÷åñêîå çíà÷åíèå, î ÷åì ñâè-
äåòåëüñòâóåò íîðìàëèçàöèÿ ñ ãîäàìè ðåçóëüòàòîâ ÑÂÒ,
îïðåäåëåíèÿ ñÒÃ è ÊÒ ãðóäíîé êëåòêè ó ïàöèåíòîâ ñ
ðàäèîãðàôè÷åñêèìè ïðèçíàêàìè ìèêðîíîäóëÿðíûõ
ìåòàñòàçîâ â ëåãêèå.

Ïîáî÷íûå ýôôåêòû ïðèìåíåíèÿ 131I â òåðàïåâòè÷åñ-
êèõ äîçàõ ñî ñòîðîíû ïèùåâàðèòåëüíîãî òðàêòà âîç-
íèêàþò ÷àñòî, íî, êàê ïðàâèëî, ñëàáî âûðàæåííûå è
èñ÷åçàþò â òå÷åíèå íåñêîëüêèõ äíåé. Â ëèòåðàòóðå
íàêîïëåíû äàííûå î ðèñêå ðàçâèòèÿ ëåéêîçà (îêîëî
5 ñëó÷àåâ íà 1 000 ïàöèåíòîâ), êîòîðûé ïîâûøàåòñÿ ñ
óâåëè÷åíèåì êóìóëÿòèâíîé äîçû, óìåíüøåíèåì ïåðå-
ðûâà ìåæäó êóðñàìè ëå÷åíèÿ è ïðè îáùåé êóðñîâîé
äîçå îáëó÷åíèÿ êðîâè áîëåå 2 Ãð. Ó ïîòîìêîâ ýòèõ ïà-
öèåíòîâ ãåíåòè÷åñêèå ïîâðåæäåíèÿ, èíäóöèðîâàí-
íûå 131I, íå îòìå÷åíû.

Ñóïðåññèâíàÿ òåðàïèÿ L-òèðîêñèíîì

Ïîñëå òèðåîèäýêòîìèè, íåçàâèñèìî îò åå îáúåìà,
áîëüíûì ðàêîì ÙÆ íàçíà÷àþò òèðåîèäíûå ãîðìî-
íû. Öåëü òåðàïèè � êîððåêöèÿ ïîñëåîïåðàöèîííîãî
ãèïîòèðåîçà, à òàêæå ïîäàâëåíèå îñòàòî÷íîãî èëè
îïóõîëåâîãî ðîñòà ïóòåì ñóïðåññèè ÒÒÃ. Ïðåêðàùå-
íèå èëè óìåíüøåíèå ýíäîãåííîé ñåêðåöèè ÒÒÃ ñïî-
ñîáñòâóåò ñóùåñòâåííîìó ñíèæåíèþ ïðîëèôåðàòèâ-
íîé ñïîñîáíîñòè íåîïëàñòè÷åñêèõ ôîëëèêóëÿðíûõ
êëåòîê. Ó ïàöèåíòîâ ñ äèôôåðåíöèðîâàííûì ðàêîì
ÙÆ ñóïðåññèþ ÒÒÃ ñëåäóåò ðàññìàòðèâàòü êàê èñòèí-
íî ïðîòèâîîïóõîëåâóþ òåðàïèþ, êîòîðóþ íèêîãäà
íåëüçÿ èãíîðèðîâàòü.

L-òèðîêñèí
Îáùåïðèíÿòûì ïðåïàðàòîì âûáîðà äëÿ äëèòåëüíî-
ãî ëå÷åíèÿ áîëüíûõ ðàêîì ÙÆ ÿâëÿåòñÿ L-òèðîêñèí,
ïîñêîëüêó ïðåïàðàò ñïîñîáåí ïîääåðæèâàòü ñòàáèëü-
íûé óðîâåíü öèðêóëèðóþùèõ òèðîêñèíà (Ò4) è òðè-
éîäòèðîíèíà (Ò3). Äëèòåëüíîå ïðèìåíåíèå L-òðèéîä-
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iodothyronine is not indicated in the long term
treatment of thyroid carcinoma, but only on short-
term basis, during preparation to the administration
of diagnostic or therapeutic doses of 131I .

After oral administration, L-thyroxin absorption
from the gut is usually in the range of 60% to 80%,
with considerable individual variability. Food intake
is an important factor decreasing L-thyroxin ab-
sorption, and fasting has been shown to increase
absorption of L-thyroxin. For this reason patients
should be informed to assume their L-thyroxin
preparation in fasting state, preferably early in the
morning in one single administration.

Dosage of L-thyroxin
In thyroid cancer patients rendered athyreotic by
total thyroidectomy and 131I ablation, the daily do-
sage of L-thyroxin necessary to suppress TSH secre-
tion is roughly correlated to body weight, ranging
between 1.8 and 2.8 mg�kg�1 per day in the adult
patient. Younger patients, and especially children,
require higher doses per kg of body weight. In one
study, the mean dose of L-thyroxin necessary to sup-
press serum TSH in athyreotic patients, progressive-
ly decreased from 3.4 mg�kg�1 in patients aged 6�
20 years, to 2.8 mg�kg�1 in those aged 21�40 years,
2.6 mg�kg�1 in those aged 41�60 years, an
2.4 mg�kg�1 in those aged 61 or more.

In practice, a simple and effective procedure when
starting L-thyroxin therapy is to prescribe the esti-
mated suppressive dosage based on age and body
weight, and then to check the effectiveness of this
regimen by measurement of free serum thyroid hor-
mones (FT4 and FT3), and serum TSH not before
3 months from initiation of therapy. At this time, the
right dosage is the one which produces undetectable
serum TSH values (less than 0.1 µU�ml�1 according
to some authors), and serum FT3 within the normal
range to avoid iatrogenic thyrotoxicosis. FT4 is not
considered biologically active, and should not affect
the patient status even if the serum levels are slightly
increased, as frequently it is observed. When taking
blood for FT4 measurements after the ingestion of
the daily L-thyroxin dose, an increase of FT4 by a fac-
tor of about 25% is frequently observed in the first
3�4 hours after the ingestion of the drug. For this
reason, it is better to advice the patient not to take
the medication in the morning of blood testing. If
TSH is not suppressed or thyrotoxicosis is present,
the dosage of L-thyroxin is appropriately increased
or decreased by 25 mg per day at the time, respec-
tively, and the effectiveness of the new dosage is
checked again after three months. Once the right
dosage has been reached, further controls are made
once a year. In case of pregnancy, L-thyroxin treat-
ment, when correctly conducted, does not affect the
outcome of pregnancy. In the assessment of thyroid
status there is no clinical need to measure markers
of peripheral effect of thyroid hormones, such as sex
hormone binding globulin or osteocalcin. Nor there

òèðîíèíà ó áîëüíûõ ðàêîì ÙÆ íå ïîêàçàíî, åãî êðàò-
êîâðåìåííî èñïîëüçóþò ïðè ïîäãîòîâêå ïàöèåíòîâ ê
òåðàïèè â äèàãíîñòè÷åñêèõ èëè òåðàïåâòè÷åñêèõ äî-
çàõ 131I.

Ïðè ïåðîðàëüíîì ïðèåìå âñàñûâàíèå L-òèðîêñèíà
ïðîèñõîäèò â òîíêîé êèøêå è ñîñòàâëÿåò 60�80% â
çàâèñèìîñòè îò èíäèâèäóàëüíûõ îñîáåííîñòåé. Óñòà-
íîâëåíî, ÷òî àáñîðáöèÿ L-òèðîêñèíà ñíèæàåòñÿ ïðè
ïðèåìå ïèùè è ïîâûøàåòñÿ ïðè ïðèåìå ïðåïàðàòà
íàòîùàê. Â ñâÿçè ñ ýòèì ïàöèåíòû äîëæíû áûòü èí-
ôîðìèðîâàíû î íåîáõîäèìîñòè ïðèåìà L-òèðîêñè-
íà íàòîùàê, ïðåäïî÷òèòåëüíî � â îäèí ïðèåì ðàíî
óòðîì.

Äîçèðîâêà L-òèðîêñèíà
Ó áîëüíûõ ðàêîì ÙÆ è ïðè àòèðåîçå ïîñëå òîòàëü-
íîé òèðåîèäýêòîìèè è óäàëåíèÿ ðåçèäóàëüíîé òêà-
íè ÙÆ ñ ïîìîùüþ 131I, íåîáõîäèìàÿ äëÿ ñóïðåññèè
ñåêðåöèè ÒÒÃ ñóòî÷íàÿ äîçà L-òèðîêñèíà ïðèáëè-
æåííî êîððåëèðóåò ñ ìàññîé òåëà è ñîñòàâëÿåò ó
âçðîñëûõ 1,8�2,8 ìã�êã�1. Ó ïàöèåíòîâ ìëàäøåãî âîç-
ðàñòà è îñîáåííî ó äåòåé òðåáóåòñÿ ïðèìåíåíèå
áîëüøèõ äîç. Óñòàíîâëåíî, ÷òî ñðåäíÿÿ äîçà L-òè-
ðîêñèíà, íåîáõîäèìàÿ äëÿ ñóïðåññèè ñûâîðîòî÷íî-
ãî ÒÒÃ ïðè àòèðåîçå, ó ïàöèåíòîâ â âîçðàñòå 6�20 ëåò
ñîñòàâëÿëà 3,4 ìã�êã�1, 21 ãîäà�40 ëåò � 2,8 ìã�êã�1,
41 ãîäà�60 ëåò � 2,6 ìã�êã�1, 61 ãîäà è ñòàðøå �
2,4 ìã�êã�1.

Íà ïðàêòèêå ïðîñòûì è ýôôåêòèâíûì ñïîñîáîì
ïðîâåäåíèÿ òåðàïèè L-òèðîêñèíîì ÿâëÿåòñÿ ðàñ÷åò
äîçû ñ ó÷åòîì âîçðàñòà è ìàññû òåëà, è ïîñëåäóþùèé
êîíòðîëü åå àäåêâàòíîñòè ïóòåì îïðåäåëåíèÿ óðîâ-
íÿ ñâîáîäíûõ òèðîêñèíà è òðèéîäòèðîíèíà, à òàê-
æå ñîäåðæàíèÿ â ñûâîðîòêå êðîâè ÒÒÃ íå ðàíåå ÷åì
÷åðåç 3 ìåñ îò íà÷àëà ëå÷åíèÿ. Ïðàâèëüíîé ñ÷èòà-
åòñÿ äîçà, ïðè êîòîðîé óðîâåíü ñûâîðîòî÷íîãî ÒÒÃ
íå îïðåäåëÿåòñÿ (ïî äàííûì ðÿäà àâòîðîâ � ìåíåå
0,1 ìêÅÄ�ìë�1), à óðîâåíü ñâîáîäíîãî òðèéîäòèðî-
íèíà íàõîäèòñÿ â ïðåäåëàõ ïîêàçàòåëåé íîðìû âî
èçáåæàíèå ÿòðîãåííîãî òèðåîòîêñèêîçà. Ñ÷èòàåòñÿ,
÷òî ñâîáîäíûé òèðîêñèí áèîëîãè÷åñêè íåàêòèâåí
è íå âëèÿåò íà ñòàòóñ ïàöèåíòîâ äàæå, åñëè åãî óðî-
âåíü ñëåãêà ïîâûøåí, ÷òî íàáëþäàåòñÿ ÷àñòî. Â ïåð-
âûå 3�4 ÷ ïîñëå ïðèåìà âíóòðü ñóòî÷íîé äîçû L-òè-
ðîêñèíà çà÷àñòóþ óâåëè÷èâàåòñÿ ñîäåðæàíèå ñâî-
áîäíîãî òèðîêñèíà ïðèáëèçèòåëüíî íà 25%. Ïîýòî-
ìó ïàöèåíòàì íå ñëåäóåò ïðèíèìàòü ïðåïàðàò óòðîì
ïåðåä çàáîðîì êðîâè. Åñëè óðîâåíü ÒÒÃ íå ñíèæà-
åòñÿ èëè âîçíèêàåò òèðåîòîêñèêîç, äîçó L-òèðîêñè-
íà ñîîòâåòñòâåííî ïîâûøàþò èëè ñíèæàþò íà 25 ìã
â ñóòêè, à åå àäåêâàòíîñòü ÷åðåç 3 ìåñ ñíîâà ïðîâå-
ðÿþò. Ïî äîñòèæåíèþ àäåêâàòíîé äîçû äàëüíåéøèé
êîíòðîëü îñóùåñòâëÿþò ðàç â ãîä. Òåðàïèÿ L-òèðîê-
ñèíîì ïðè ïðàâèëüíîì åå ïðîâåäåíèè íå âëèÿåò íà
èñõîä áåðåìåííîñòè. Â îöåíêå òèðåîèäíîãî ñòàòó-
ñà íåò êëèíè÷åñêîé ïîòðåáíîñòè â îïðåäåëåíèè
ìàðêåðîâ ïåðèôåðè÷åñêèõ ýôôåêòîâ ãîðìîíîâ ÙÆ
(ñâÿçûâàþùåãî ïîëîâûå ãîðìîíû ãëîáóëèíà èëè îñ-
òåîêàëüöèíà). Òàêæå íåò äàííûõ î íåîáõîäèìîñòè
ïðîâåäåíèÿ ïðîáû ñ òèðåîëèáåðèíîì, íåñìîòðÿ íà
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is any indication for measuring the response of TSH
to TRH, now that ultrasensitive TSH assays are wide-
ly available. When the above mentioned guidelines
are followed, L-thyroxin suppressive therapy is safe
and is deprived of long-term adverse efforts.

Side effects of L-thyroxin suppressive
therapy
A major cause of concern in patients and physicians,
is whether L-thyroxin suppressive therapy may be
detrimental to target organs. Bone and heart are
considered the organs at major risk. Controlled stud-
ies have failed to demonstrate any decrease in bone
mass in patients submitted to long-term L-thyrox-
in treatment, and no increase in the risk of fractures
has been documented. A recent meta-analysis of
15 available studies in women with L-thyroxin induced
subnormal TSH levels, has found a risk for post-
menopausal, but not for premenopausal women.
However, there is as yet no convincing evidence that
patients with a history of thyroid hormone suppres-
sive therapy exhibit a higher incidence of fractures.
All together these data suggest that, although the
skeleton seems not to be particularly affected by
L-thyroxin suppressive therapy, it is prudent to use
the lowest L-thyroxin dose which maintains clini-
cal euthyroidism and low TSH.

L-thyroxin suppressive therapy has been associated
with an increased nocturnal and daytime heart rate,
and decreased systolic time intervals. In one study,
patients on L-thyroxin at suppressive doses, were
found to have more frequent atrial premature beats,
increased left ventricular mass index and systolic
function, with higher values of fractional shorten-
ing and rate-adjusted velocity of shortening. Al-
though the clinical significance of these findings is
not clear for individuals who are otherwise healthy,
these observations should prompt further studies
directed to understand the intimate relationship
between L-thyroxin therapy and the heart. At the
moment, there is no demonstration of change in
morbidity, mortality, and quality of life, including the
occurrence of cardiovascular diseases, in patients re-
ceiving long-term treatment with L-thyroxin.

Finally, since thyroid cancer is relatively frequent in
children, it is important to underline that also in this
particular age group, L-thyroxin suppressive thera-
py is safe and has no adverse effect on bone matu-
ration, final height, and pubertal development.

Treatment of post-surgical
hypoparathyroidism

Permanent post-surgical hypoparathyroidism may
occur in a small proportion of patients treated for
thyroid carcinoma. It may be transient, especially
when the surgeon performed parathyroid trans-
plantation, or permanent. In this case, the patients
must be treated with substitutive hormonal thera-
py to avoid the detrimental effects of hypocalcemia.

äîñòóïíîñòü â íàñòîÿùåå âðåìÿ ýòîé ÷óâñòâèòåëü-
íîé ïðîáû. Ïðè ñëåäîâàíèè ïðèâåäåííûì ïðèíöè-
ïàì ñóïðåññèâíàÿ òåðàïèÿ L-òèðîêñèíîì áåçîïàñ-
íà è íå ïðèâîäèò ê âîçíèêíîâåíèþ îòäàëåííûõ ïî-
áî÷íûõ ýôôåêòîâ.

Ïîáî÷íûå ýôôåêòû ñóïðåññèâíîé òåðàïèè
L-òèðîêñèíîì
Âîçìîæíîñòü íåáëàãîïðèÿòíîãî âëèÿíèÿ ñóïðåññèâ-
íîé òåðàïèè L-òèðîêñèíîì íà îðãàíû-ìèøåíè � îñ-
íîâíàÿ ïðè÷èíà áåñïîêîéñòâà ïàöèåíòîâ è âðà÷åé.
Ïîëàãàþò, ÷òî íàèáîëüøåìó ðèñêó ïîäâåðæåíû ñêå-
ëåò è ñåðäöå. Êîíòðîëèðóåìûå èññëåäîâàíèÿ íå âûÿ-
âèëè óìåíüøåíèÿ êîñòíîé ìàññû èëè ïîâûøåíèÿ ðèñ-
êà ïåðåëîìîâ ïðè äëèòåëüíîé òåðàïèè L-òèðîêñèíîì.
Ñîãëàñíî ïîñëåäíåìó ìåòààíàëèçó äàííûõ 15 èññëå-
äîâàíèé æåíùèíû ñ èíäóöèðîâàííûìè L-òèðîêñè-
íîì ñóáíîðìàëüíûìè óðîâíÿìè ÒÒÃ ïîäâåðæåíû
áîëüøåìó ðèñêó â ïåðèîä ïîñëå ìåíîïàóçû. Îäíàêî
óáåäèòåëüíûõ äàííûõ î ïîâûøåíèè ÷àñòîòû ïåðåëî-
ìîâ ïîñëå ñóïðåññèâíîé òåðàïèè ãîðìîíàìè ÙÆ íåò.
Âìåñòå ñ òåì, íåñìîòðÿ íà òî, ÷òî ñóïðåññèâíàÿ òåðà-
ïèÿ L-òèðîêñèíîì, ïî-âèäèìîìó, íå ïðè÷èíÿåò îñî-
áîãî óùåðáà ñêåëåòó, ïðåäóñìîòðèòåëüíåå íàçíà÷àòü
L-òèðîêñèí â íàèáîëåå íèçêèõ äîçàõ, îáåñïå÷èâàþ-
ùèõ êëèíè÷åñêèé ýóòèðåîç è ìèíèìàëüíûé óðîâåíü
ÒÒÃ.

Ñ ïðîâåäåíèåì ñóïðåññèâíîé òåðàïèè L-òèðîêñèíîì
ñâÿçûâàþò ïîâûøåíèå ÷àñòîòû ñåðäå÷íûõ ñîêðàùå-
íèé â äíåâíîå è íî÷íîå âðåìÿ è ñîêðàùåíèå èíòåð-
âàëîâ R�R. Ó ïàöèåíòîâ, ïðèíèìàâøèõ ñóïðåññèâíûå
äîçû L-òèðîêñèíà, ÷àùå íàáëþäàëè ñóïðàâåíòðèêó-
ëÿðíóþ ýêñòðàñèñòîëèþ, ïîâûøåíèå èíäåêñà ìàññû
ìèîêàðäà ëåâîãî æåëóäî÷êà è ñèñòîëè÷åñêîé ôóíê-
öèè ñ óâåëè÷åíèåì ôðàêöèè è ñêîðîñòè ñåðäå÷íîãî
âûáðîñà. Ýòè äàííûå, íåñìîòðÿ íà èõ íåÿñíîå êëèíè-
÷åñêîå çíà÷åíèå ó çäîðîâûõ â öåëîì ïàöèåíòîâ, ÿâëÿ-
þòñÿ ñòèìóëîì ê äàëüíåéøåìó èçó÷åíèþ âçàèìîîòíî-
øåíèé òåðàïèè L-òèðîêñèíîì è ñåðäå÷íîé äåÿòåëü-
íîñòè. Â íàñòîÿùåå âðåìÿ íåò äàííûõ îá èçìåíåíèÿõ
çàáîëåâàåìîñòè, ñìåðòíîñòè, êà÷åñòâà æèçíè, âêëþ÷àÿ
÷àñòîòó ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé, ó ïàöèåí-
òîâ, êîòîðûì ïðîâîäèëè äëèòåëüíîå ëå÷åíèå L-òèðîê-
ñèíîì.

Ïîñêîëüêó ðàê ÙÆ îòíîñèòåëüíî ÷àñòî âñòðå÷àåòñÿ
ó äåòåé, âàæíî ïîä÷åðêíóòü, ÷òî ñóïðåññèâíàÿ òåðà-
ïèÿ L-òèðîêñèíîì ó íèõ áåçîïàñíà è íå îêàçûâàåò íå-
áëàãîïðèÿòíîãî âëèÿíèÿ íà ðàçâèòèå ñêåëåòà, êîíå÷-
íûé ðîñò è ïîëîâîå ñîçðåâàíèå.

Ëå÷åíèå ïîñëåîïåðàöèîííîãî
ãèïîïàðàòèðåîçà

Ñòîéêèé ïîñëåîïåðàöèîííûé ãèïîïàðàòèðåîç âîç-
íèêàåò ó íåçíà÷èòåëüíîãî ÷èñëà áîëüíûõ ðàêîì ÙÆ.
Îí ìîæåò áûòü ïðåõîäÿùèì (êàê ïðàâèëî, ïîñëå
òðàíñïëàíòàöèè ïàðàùèòîâèäíûõ æåëåç) èëè ñòîé-
êèì. Â ïîñëåäíåì ñëó÷àå äëÿ ïðåäîòâðàùåíèÿ íåáëà-
ãîïðèÿòíûõ ýôôåêòîâ ãèïîêàëüöèåìèè ïîêàçàíà çà-
ìåñòèòåëüíàÿ ãîðìîíàëüíàÿ òåðàïèÿ.
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The treatment is based on the administration of vi-
tamin D derivatives. The drugs of choice are
1αOHD3 or 1,25(OH)2D3 (calcitriol). This last com-
pound is produced in the liver by hydrolysis of
1αOHD3. Both drugs correct hypocalcemia promot-
ing the intestinal absorption of dietary calcium and
control the bone mineralization. They are preferred
to other vitamin D metabolites in view of the short
half life, which reduces the risk of vitamin D intox-
ication and consequent severe hypercalcemia, in
case of overdose. The usual replacement dose is 0.5�
1.0 µg per day, which can be increased to 1.5�2.0 µg
per day, if necessary. On long-term basis, this thera-
py is sufficient to prevent hypocalcemia, but in some
cases, such as in children, pregnancy, or post-meno-
pausal women may be useful to associate calcium
gluconate therapy (1�2 g per day).

Monitoring of the correct dosage is easily accom-
plished by periodical measurements of serum calci-
um levels. At the beginning of therapy monitoring
should be frequent (once a week), but once the right
maintaining dose has been achieved, serum calcium
measurements every 6 months are sufficient.
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Ëå÷åíèå îñíîâàíî íà ïðèìåíåíèè ïðîèçâîäíûõ âè-
òàìèíà D. Ïðåïàðàòû âûáîðà � 1αOHD3 (1α-ãèäðî-
êñèõîëåêàëüöèôåðîë) èëè êàëüöèòðèîë (1,25-äèãèä-
ðîêñèõîëåêàëüöèôåðîë), êîòîðûé îáðàçóåòñÿ â ïå-
÷åíè ïðè ãèäðîëèçå 1αOHD3. Îáà ïðåïàðàòà
ñïîñîáñòâóþò êèøå÷íîé àáñîðáöèè ïèùåâîãî êàëü-
öèÿ è êîíòðîëèðóþò ìèíåðàëèçàöèþ êîñòåé. Áëàãî-
äàðÿ êîðîòêîìó ïåðèîäó ïîëóâûâåäåíèÿ èõ ïðèìåíå-
íèå ïðåäïî÷òèòåëüíåå � ïðè ïåðåäîçèðîâêå ñíèæà-
åòñÿ ðèñê èíòîêñèêàöèè âèòàìèíîì D è ðàçâèòèÿ â
äàëüíåéøåì òÿæåëîé ãèïåðêàëüöèåìèè. Îáû÷íàÿ çà-
ìåñòèòåëüíàÿ äîçà 0,5�1,0 ìêã â ñóòêè ïðè íåîáõîäè-
ìîñòè ìîæåò áûòü óâåëè÷åíà äî 1,5�2,0 ìêã â ñóòêè.
Ïðè äëèòåëüíîì ïðèìåíåíèè îíà îêàçûâàåòñÿ äîñòà-
òî÷íîé, íî â ðÿäå ñëó÷àåâ (ó äåòåé, â ïåðèîä áåðåìåí-
íîñòè è ïîñëå ìåíîïàóçû) ìîæåò áûòü äîïîëíåíà ïðè-
åìîì ãëþêîíàòà êàëüöèÿ (1�2 ã â ñóòêè).

Êîíòðîëü ïðàâèëüíîãî äîçèðîâàíèÿ ëåãêî âûïîëíÿ-
åòñÿ ñ ïîìîùüþ ïåðèîäè÷åñêèõ èçìåðåíèé óðîâíÿ
êàëüöèÿ â ñûâîðîòêå êðîâè. Â íà÷àëå ëå÷åíèÿ êîíò-
ðîëü äîëæåí áûòü ÷àñòûì (1 ðàç â íåäåëþ), ïî äîñòè-
æåíèþ àäåêâàòíîé äîçû äîñòàòî÷íûìè ÿâëÿþòñÿ èç-
ìåðåíèÿ êàæäûå 6 ìåñ.

ÂÛÐÀÆÅÍÈÅ ÏÐÈÇÍÀÒÅËÜÍÎÑÒÈ
Ïîääåðæêó îáåñïå÷èëè ãðàíòû: Åâðîïåéñêîé Êîìèñ-
ñèè: Ïðîåêò JSP4 (CT 93-00-52 è CT 94-00-90); Ïðîåêò
NuFiSa (FI4CCT960002); Ïðîåêò INCO-Copernicus (IC
15-CT 96 0310) Associazione Italiana Ricerca sul Cancro
(AIRC).


