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B a c k g r o u n d .  Medul la ry  thyroid ca r c inoma  (MTC) 
is a rare  deve lopmen t  of thyroid cance r  with a no  
negl igible  mor ta l i ty  rate. Our  a im  was to de t e rmi ne  
factors that  predict  ou t come  in pat ients  with MTC. 
sl/lethods. W e  reviewed the records of all pat ients  
with MTC (n = 56) who  u n d e r w e n t  t r e a t m e n t  at ou r  
ins t i tu t ion  be tween  J a n u a r y  1990 and  D e c e m b e r  
2000. Univat~ate and  mul t iva r i a t e  analysis  of c l ini-  
copathologic  pt,edictors of MTC ou tcome  were per- 
formed to ident ify subsets  of pat ients  with different  
probabi l i t ies  in terms of overall survival,  local re- 
cutTence, and  d is tan t  metastases.  
Resu l t s .  Mult ivar ia te  analysis  d e m o n s t r a t e d  tha t  a 
statistically s ignif icant  decrease in overall  survival  
is associated with T4b t u m o u r s  (p = 0.06), the pres- 
ence of  dis tant  metas tases  at the  t ime of presenta-  
t ion (p = 0.033), l ympha t i c  invas ion  (p = 0.099), a nd  
postoperat ive t r e a t m e n t  (p = 0.045). 
Conc lus ions .  The analysis  of surwival curves of pa- 
t ients with MTC shows that  the  occur rence  of  lo- 
coregional  and  dis tant  metas tases  occurs preferen-  
tially wi th in  the  first 5 years, which  identifies this  as 
a crucial  period for follow-up. In this series of pa-  
t ients with MTC, the t u rnou t s  classified as T4b, 
metas tases  at presentat ion,  the presence of l y m p h o -  
vascula r  invasion,  and  postoperative t r ea tmen t  were 
the mos t  impor t an t  prognost ic  features. M presenk 
there is no avai lable  beneficial  ad juvan t  therap3: 
However; as the  deve lopment  of mo lecu l a r  therapy 
progresses, it should be tested in clinical trials with 
the purpose  of ach ievement  of novel targeted thera-  
pies for selected MTC pat ients  with risk factors. 
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I N T R O D U C T I O N  

Medullac,- thyroid carc inoma (MTC) is a rare tu 
mour. It was recognized in the 1950s by Hazard et al t 
as a distinct entity; since than, several studies have 
focused on the identification of prognostic factors for 
MTC, al though the value of this remains  controver 
sial. MTC arises from the parafolltcular ceils (C ceils) 
of the thyroid gland 2. It accounts for approxhnately  
5% to 10% of all thyroid cancers and approxhnately  
15% of all thyroid cancer related deaths 5,*. 
MTC can appear in sporadic and hereditary types. 
Patients with MTC should be screened for hereditary 
disease 5 7, which occurs in isolation, as familial MTC 
(FMTC), and as part of the multiple endocrine neo- 
plasia (MEN) type II syndrome;  both of these forms 
are inherited as an autosomal  dominan t  trait s,9. MEN 
2A, wMch was first described by Steiner at al t~ oc- 
curs with pheochromocytoma 11, whereas  MEN 2B is 
associated with marfanoid habitus, mucosal  neuro-  
mas, and gangl ioneuromatos is  t2. 

The mutat ion responsible for the induct ion of atypical 
C cell proliferation is located in exon 10 or 11 of the 
RET proto-oncogene 5-7, and the sequential  pathogen- 
ic pathway of MTC, arising from areas of C cell hy- 
perplasia to multiple preinvasive microscopic foci, 
was recognized in the 1970s by Wolfe et a115. RET 
germ-line mutat ion belongs to receptor tyrosine kinas- 
es' (RTK) mutations. KIT RTK is the mainstay of gas- 
trointestinal stromal tmnours  (GIST) patkogenesis t+,tS, 
which led to the t reatment  of KIT positive advanced 
GIST with molecular  therapies iS. It is reasonable  to 
think of targeted molecular  therapies for MTC, based 
upon an identical oncogenie pathway, the growth of 
cancer under  the RTK oneogene activation. At pres 

ent, tke detection of mutat ions in the RBT oncogene 
offers physicians the chance to perform prophylactic 
thyroidectomy in persons who carry this gene 5,t6-tS. 
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In about two thirds of all cases of MTC, the initial dis 
ease is pr imar i ly  locoregional, although in one-sixth 
of eases, p r imary  development of distant metastasis is 
observed ~9,2~ This study evaluates the impact of olin 

ical and pathological factors on survival  in 56 patients 
with MTC. The purpose was to determine the ma in  
risk factors that predict the clinical behaviour  of 
MTC, 

PATIENTS AND M E T H O D S  

records. Information about macroscopic findings was 
obtained fl'om surgical reports, 
The study end points were death from thyroid ca rd -  
noma and t u m o u r  status (fi'ee of MTC or persistent 
MTC). Patients free of MTC were defined as having 
normal  postoperative se rum calci tonin levels with no 
evidence of local or distant MTC after t u m o u r  resec- 
tion. Patients with elevated (basal or stimulated) post 
operative se rum calcitonin levels were classified as 
having persistent MTC. 

P a t i e n t s  S t a t i s t i c a l  m e t h o d s  

The Portuguese Institute of Cancer serves as an onco- 
logical referral center for patients with neoplastic thy- 
roid disease and main ta ins  a database cancer registry 
of all patients with thyroid cancer  on the basis of a 
confirmed report of thyroid mal ignancy.  The study 
populat ion consisted of patients evaluated and/or  
treated at our inst i tut ion for MTC between January  
1990 and December  2000. To meet  the inclus ion tr i te  
ria, all patients had to have a histologically confirmed 
diagnosis of MTC, retrospectively determined.  A total 
of 61 patients were identified, and five patients were 
lost to follow up. Data on the r ema in ing  56 patients 
was used for survival  analysis. 
We classified patients with MTC into three groups: 
sporadic, MEN 2A, and FMTC. The criteria used for 
the definition of these three groups were, respective 

ly, patients without any  first degree relative with 
MTC or MEN 2 or the absence of a RET germ line 
mutat ion,  patients with a first-degree relative with 
MEN 2A or MTC associated with pheochromocytoma 
and/or  hyperparathyroidism, and patients with a 
first-degree relative with MTC but no evidence of the 
syndromes associated with MEN 2. We could not con- 
siderer MEN 2B, because no patients with MEN 2B 
were enrol led into the series. 
Total thyroidectomy with central  cervical lymph 
node dissection was the first surgical choice for all 
MTC patients. Patients with a MTC diagnosis after be 
ing submit ted to a hemithyroidectomy,  did not have 
modifications to thyroid surgery extension in the ab 
sence of contra lateral thyroid lesions detected by 
ecography, negativity for RET oncogene, and a nega 
tire pentagastrin sthnulation test. Incomplete resection 
was limited to patients with technically irressecable 
tmnors,  who were further submit ted to postoperative 

irradiation. Lateral cervical lymphadenec tomy was 
performed in the presence of pathologic lateral lymph 
nodes, turnout  sized over 2 era, and positive central  

nodes, being limited to one side in sporadic MTC (ho 
molateral  to the p rhna ry  turnout ,  except in cases with 
obvious bilateral involvement) ,  and bilateral in famil- 
ial cases. 
Follow up data were obtained through the ROR can 
cer registry and from a review of the patients '  clinical 

The follow up interval was calculated in months and 
was defined as the time berween the date of diagnosis 
and the date of event (death, recurrence,  or metasta 
sis) or last follow up. The median  follow up period 
was 49 months  (range, 2-128 months).  
Cont inuous variables were evaluated using Student's 
t test or by analysis of variance for multiple group 
comparison,  and the cM-square test was used for cat- 
egorical data. 
The Kaplan-Meier  or product- lhnit  nonparamet r ic  
technique was used to esthnate m e a n  overall  survival  
(OS), local recurrence-free survival  (LllFS), and 
metastasis-free survival  (MFS). The analysis was first 
computed considering cases of TNM stage altogether 
and then subsequent ly  assessed for each TNM stage. 
The prognostic factors, evaluated for the three groups 
of patients (OS, LllFS, and MFS), were: age and sex, 
present ing symptoms and signs, metastases at pres 
entation, type of surgery and lymphadenectomy,  tu 
mour  bilaterality and multifocality, tu rnout  size, node 
status, stage grouping (AJCC, 6 th edition), lymphatic 
and venous  invasion,  adjuvant  t reatment  and postop 
erative serum calcitonin levels. Cont ingency tables 
were used to compare the survival  t ime's distribu- 
tions of the various subgroups and to identify univar i  

ate predictors of survival. Untvariate predictors of 
survival  were entered into a Cox proport ional  haz- 
ards model  by using stepvvise logistic-regression 
analysis to identify the independent  predictors of sur 
rival. The best set of predictors of OS was selected 
that included only the dichotomous variables,  and 
step'wise logistic regression using the maximum-l ike -  
lihood method was implemented.  The objective was 
to assess the type of relationship between those vari-  
ables. 

RESULTS 

P a t i e n t  a n d  t u m o u r  c h a r a c t e r i s t i c s  

Patient characteristics are shown in table 1. Forty 
eight patients (85.7%) had sporadic MTC, @ patients 
(10.7%) had MEN 2A, and 2 patients (5.6%) had 
FMTC. There were 25 men  and 55 women,  with an 
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TABLE 1. Clinical characterist ics of patients according type of MTC 

Features Sporadic MEN 2A FMTC Total 

N. ~ of patients 48 6 2 56 

Age mean, range (years) 54.7; 26-86 24.3; 7-58 25; 13-37 50.4; 7-86 
Male: female ratio 18:30 4:2 1:1 23:33 

Clinical presentation 
Thyroid nodule 38 0 2 40 
Enlarged neck nodes 10 2 0 12 
Family history a 0 4 0 4 

TNM stage 
I 6 4 1 11 
II 4 0 1 5 
III 6 0 0 8 
IVA 22 1 0 23 
IVB 4 0 0 4 
IVC 4 1 0 5 

Metastatic disease at presentation 4 1 0 5 

SPetients at risk for hereditary MTC end screened with biochemical and/or genetic testing. 

overal l  mean age at diagnosis for the study group of 

50.4 yea r s  (range,  7 to 86 years).  Patients with spo- 
radic MTC (mean  age, 54.7 years)  were  signif icantly 
older  than  pat ients  wi th  hered i ta ry  MTC (mean,  24.6 
years)  at the 5% level  of confidence.  The overa l l  
male:  female  ratio was  1.0:1.4, wi th  no difference be- 
tween the groups  with sporad ic  and he red i t a ry  MTC. 
In the sporadic  group, 79.2% of  pat ients  presented  
with a thyroid mass  and 20.8% had enlarged  lymph  
nodes in the neck. The two pat ients  wi th  famil ia l  dis- 
ease p resen ted  with  thyroid  nodules ,  whereas ,  in the 
subgroup  of pat ients  with MEN 2A, 55.5% had cervi 
cal d isease  and 66.7% were  screened for MTC by cal 
citonin m e a s u r e m e n t  and /o r  genetic testing. 

In the overal l  group of patients,  the rate of metastatic 

disease  at p resen ta t ion  was  9% (n - 5). Patients with 
sporad ic  MTC with  distant metas tases  at p resen ta -  
tion ( n  - 4) did not p resen t  wi th  sys temic  symptoms  
(bone pain,  f lushing,  and /o r  d ia r rhoea)  a t t r ibutable  
to the i r  turnout .  Another  pat ient  p resen t ing  with 
bone and hepat ic  metas tases  had  a posi t ive ge rm-  
line RET muta t ion  assoc ia ted  with local  advanced  
disease.  
Total thyro idec tomy was  pe r fo rmed  in 49 pat ients  
(87.5%); the r e m a i n d e r  underwent  hemi thyro idec to-  
my (8.9%) or incomplete  resect ion for two pat ients  
(5.6%) with advanced  local disease.  All the pat ients  
with he red i t a ry  MTC (n - 8) had  total t hy ro idec tomy 
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Fig. 1. Overall survival curve (in months) in 56 patients with medullary thyroid carcinoma. 
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Fig. 2. Local recurrence-free survival c u r v e  (in months)  in 56 patients wi th  medul lary 
thyroid carcinoma, 

without  cervical  lymph node dissection,  except for 
two pat ients  wi th  MEN 2A who had a cervical  centra l  
and la teral  lymph  node dissect ion (LND). LND was 
pe r fo rmed  at va r ious  extensions:  one -compar tmen t  
LND in 5.4% (5/56), three compar tment  LND in 51.8% 
(29/56), and four  compar tmen t  LND in 7.1% (4/56). 
Nodal disease was present [n 02,5% of patients ac- 
cording to the results of the examinat ion  of lymph 
nodes retrieved by surgery, Only 5 patients had node 
metastasis classified as Nla. The r ema in ing  57,1% of 
patient 's  nodal disease corresponded to Nlb. 
Bilateral tumors  and multifucal disease had both 
identical expressions on the overall  group of patients 
with MTC (14.5%), with both assuming  more preva 

lenee in hereditary MTC (p < 0.05). The presence of 
lymphatic vessel invas ion and venous invas ion was 
analysed, with a higher percentage of venous  inva  

sion (46.4~ compar ing  with lymphatic involvement  
(57.5%), E ~ e r n a l  beam radiotherapy (RT) was given 
to 6 patients with irresseeable tumors,  and only  one 

patient was given chemotherapy,  

Surviva l  a n a l y s i s  

For the whole group, 46 patients (82,1%) remain  
alive, and 10 (17.8%) have died. The cause of death 
was medul la ry  cancer for all patients, At the last fol 
low-up, 57,5% of the patients with MTC were free of 
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Fig. 3. Metastasis-free survival curve (in months)  in 56 patients with medul lary thyroid 
carcinoma. 
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TABLE 2. Evaluation of cl inicopathologic variables for all patients with MTC in univariate and multivariate analysis 

Clinicopathologic variables Univariate p value Multivariate p value 

Age NS - 
Sex NS - 
Clinical presentation S 0.004 NS 
Metastatic disease at presentation S 0.0001 S 

Primary tumour (T) 
T1 NS 
T2 NS 
T3 NS 
T4A N S 
T4B S 0.014 

Regional lymph nodes (N) S 0.014 
Stage grouping (TNM) S 0.0007 
Bilateral tumours NS - 
Turnout multifocality NS - 
Lymphatic vessel invasion S 0.002 
Venous invasion NS - 

O.OSS 

S 0.06 

NS 
NS 

S 0.099 

Treatment 
Extent of thyroidectomy S 0.032 NS 
Lymph node dissection S 0.025 NS 
Adjuvant treatment S < 0.00001 S 0.045 

S 0.007 Postoperative serum calcitonin level 

S: significant; NS: not significant. 

disease ,  18% had  a s y m p t o m a t i c  pers i s ten t  MTC, 16% 

had  local  d isease ,  and 9% had dis tant  disease.  
The  m e a n  OS for all pa t ien ts  w i t h  MTC was  82.47 

mon ths .  The  5- and 10-year  OS w a s  77.5% and  65%, 
r e spec t ive ly  (Rg. 1). The  5- and  the 10-year  LEES 
w e r e  e s t ima ted  at 72% (fig. 2), and  the 5 and the 10 
y e a r  MFS w e r e  e s t ima ted  at 78% (fig. 5). 

Surv iva l  analysis  was  also assessed  for each  stage of  

TNM. H o w e v e r ,  only  for stages IVA and IVC was  it pos- 

sible to apply- the  produc t - l imi t  me thod ,  because  o f  the 
excess ive  a m o u n t  of  censo red  data. The  m e a n  OS for 

pat ients  wi th  MTC stage IVA w a s  86.42 months .  For 
the s a m e  group,  the 5 and  10-year  OS was  es t imated  at 

81% and 61%, respect ively .  In addit ion,  5 and the 10- 
year  LEES w e r e  es t imated  at 60%, and the  5 and  the 
10-year MFS w e r e  es t imated  at 6 6 o  It w a s  also possi-  
ble calcula te  the  m e a n  OS for pat ients  w i t h  ca tegory  

IVC disease,  w k i e h  was  18.8 months ,  a l tkough  it was  
not feasible  by any  o ther  statist ical  calculus.  
Un iva r i a t e  ana lys i s  d e m o n s t r a t e d  that  a s ta t is t ical ly  

s ignif icant  dec rea se  in OS is assoc ia ted  wi th  c l in ica l  
p r e sen t a t i on  (p - 0.004), the ex ten t  of  t h y r o i d e c t o m y  
(p - 0.052), c e r v i c a l  l y m p h  node  d i s sec t ion  (p - 
0.025), metas ta t i c  d i sease  at p r e sen t a t i on  (p - 0.0001), 
p r i m a r y  t u m o u r  (p - 0.014), r eg iona l  l y m p h  nodes  (p 
- 0 . 0 1 4 ) ,  stage of  d i sease  (p - 0 . 0 0 0 7 ) ,  l y m p h a t i c  yes  

sel i n v a s i o n  (p = 0.002), a d j u v a n t  t r e a t m e n t s  (p < 
0.00001), and  the  pos tope ra t i ve  leve l  of  s e r u m  calc i -  
ton in  (p - 0.007). 

The  f o l l o w i n g  factors  w e r e  s ign i f i can t ly  assoc ia ted  

wi th  a d e c r e a s e  in s u r v i v a l  a c c o r d i n g  to Cox r eg re s  
s ion ana lys i s  (table 2): ext ra  thyro ida l  i n v a s i o n  w i t h  a 
c lear  dec rease  in the  p robab i l i t y  of  s u r v i v a l  in pa-  

t ients  wi th  T4b t m n o u r s  (p - 0.06, fig. 4), the  p res -  
ence  o f  distant  me t a s t a se s  at p r e s e n t a t i o n  (p - 0.055, 
fig. 5), the  p r e s e n c e  of  l y m p h a t i c  i n v a s i o n  (p - 0.099, 
fig. 6), and p o s t o p e r a t i v e  t r e a t m e n t  (p - 0.045, fig. 7). 
For both  LEES and MFS, we  did not f ind s igni f icant  
p red ic to r s  of  s u r v i v a l  [n e i the r  u n i v a r i a t e  or  mul t i  

va r ia te  analysis .  
The  s ignif icant  d i c h o t o m o u s  p r ed i c to r s  w e r e  i neo rpo  
rated into a s t epwise  logist ic r eg r e s s ion  u s ing  the 
m a x i m u m  l ike l ihood  m e t h o d  to look for any  k ind  of  

assoc ia t ion  b e t w e e n  t hem.  The beta  coeff ic ient  w a s  
ca lcu la ted  for each  s igni f icant  factor.  T h e  f o l l o w i n g  
mu l t i va r i a t e  m o d e l  was  se lec ted  by this a p p r o a c h  of  

the log-it of  O8: g(z) - D0 + e Bl (MDP) + e B2 (LVI) + 
e B5 (AT),  w h e r e  130 - 4.1 is p - 0,001,131 - -2.56 is p - 
0,52, 132 - -2,48 is p - 0,49, and 135 - -3.51 is p - 0.01, 
The  resu l t s  s h o w  no s igni f icant  assoc ia t ions  b e t w e e n  

the p red ic to rs ,  w h i c h  m e a n s  that  they  are  i n d e p e n d -  
ent f r o m  each  other ,  

D I S C U S S I O N  

MTC has  been the subject  of  n u m e r o u s  studies 17,1s,21-55 

w h o s e  m a i n  p u r p o s e  w a s  the d e t e r m i n a t i o n  of  pre  
dietors  of  p rognos t i c  i m p o r t a n c e .  Yet th is  type o f  tu 
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mour  cont inues  to  pose a challenge with regard to  

predict ing its behaviour  and strategies of treatment.  
One of the reasons for the difficulty in predict ing the 
clinical outcome for patients with MTC has been the 
lack of consistency in large mult tcenter  studies, 
which have been characterized by incomplete data 
and the inclusion of variable diagnostic criteria. 
Single insti tutional studies, although they have smal l  
er cohorts, demonstrate  the inclus ion of more reliable 
criteria, which provides a chance for the comprehen-  
sive evaluat ion of the important  factors that deter- 
mine the outcome of this part icular  disease. This se 
ties fulfils this item. 

Like other series, whereas  sporadic MTC accounts  for 
750/0-950/0 of all cases 22 25 we have found that 85,70/0 
of patients have sporadic disease, compared with 
14,5% of patients having  hereditary disease, The re- 
cent t rend toward a higher frequency of hereditary 
MTC observed in contemporary  series 17,18,26,27, due 
to the screening programs for patients with genetic 
analysis, is not evident in our stud}-. We have used a 
similar  method for the diagnostic evaluat ion of nodu  
lar thyroid disease since 19976. Therefore, we could 
assume that the high value found for sporadic disease 
in the Portuguese population,  is either related to the 
as yet insignificant t ime of evaluat ing patients sub 
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mitted to genetic testing or reflects the t52oe of disease 
more prevalent  in Portuguese populat ion.  
The mean  age in our series is similar to that of the 
three largest publ ished series22,25,2s: 50.4, years (ran- 
ge, 7 86 years), with the highest incidence in the fifth 
decade for sporadic disease and in the second decade 
for hereditm3 ~ disease. Both sexes were near ly equally 
affected (male: female ratio, 1.0:1.4), which  is consis 
tent with the observat ions of others 22,29. Our data did 
not confirm both epidemiological factors as positive 
predictors, and this conclusion has been corroborated 
by other authors 22,29. 
The 5 year and 10 year OS was 77.5% and 65%, re 
spectively, which  is s imilar  to the results in other 
published series of MTC (fig. 1) 22 24,29 55. The 5 year 
and 10 year LRFS was 72%, which highlights the fact 
that, after a certain period of t ime the probabil i ty of 
local recurrence  is exactly the same. This cut-off was 
calculated to be 46 months  (fig. 2). The same rationale 
is applicable to MFS, where  the 5 year and 10 year 
rate was  78% and the period since the possibility of 
occurrence of metastases was identical at 54 months  
(fig. 5). Therefore, we conclude that the analysis of 
the LRF8 and MFS curves for MTC shows that a local 
recurrence occurs preferential ly within the first four 
years, whereas  the chance of manifestat ion of distant 
disease occurs pr imar i ly  wi th in  the First 5 years. 
These results highlight the necessity of the imple- 
menta t ion of a closed period of follow-up for MTC, 
with clinical, laboratory, and radiological examina  
tions being done every 5 to 6 months  for the first 5 
years. 
The incidence of patients with regional node metas- 
tases are quite similar  to that found in a French series 
(62.5% vs 650/0) 55, which is higher than the median  

value found for all the literature combined (range, 
450/0-500/0) 22-52, Also notably, we found that the major-  
ity of patients with nodal  metastases in our  series had 
advanced local disease (pNlb, 57.10/0), which  proba- 
bly reflects a referral centre bias. 
The analysis  of the m e a n  OS found for the overall  
group of patients and th_ose classified as having types 
IrA and IVC, respectively, 82.47, 86.42, and 18.8 
months  highlights a sharp decrease in the OS in pa 
tients with IVC, compared with patients who had 
stage I rA  and the whole group of patients. These ob- 
servations emphasize the existence of a sharp de 
crease in the OS of patients with distant metastases 
that has statistical significance importance.  We con 
elude that MTC is a disease in which the event of 
haematogenous  spread leading to distant metastases, 
rather than local progression, is the main  factor influ 
encing the survival  rate of patients with MTC. 
In this study, vve did find out that T4b tumors  were an 
independent  predictor of disease specific survival  on 
mult ivariate analysis (fig. 4). In fact, the probabil i ty of 
survival  for a patient with a stage T4b tu rnou t  is ap- 
proximately 6% of the probabil i ty of survival  for a pa- 
tient with a stage T1 turnout .  Turnouts  extending 
through the thyroid capsule (pT4) were reported as 
the only important  prognostic factor by Tennval l  et 
a154. This parallels the f indings of Schroder et a155 
and Treseler 2s, who confirmed that this factor is an 
independent  risk factor for mortality according to 
mult ivariate analysis. Nevertheless, there is a differ 
ence between our f indings and previous ones. This 
concerns the more accurate definition of the levels of 
extrathyroidal invasion,  outl ined in the last revision 
of TNM classifications (AJCC, 6 th edition, 2005). The 
re are three levels of invasion beyond the thyroid 
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capsule: T5 tumours ,  corresponding to m inhna l l y  ex- 
trathyroidal invasion;  T4a tumours ,  which  harbours  
tmnour s  with invas ion of vital ne ighbours  structures; 
and, finally, T4b turnouts ,  indicated by invas ion of 
carot id/mediast inal  vessels or prever tebral  fascia. We 
conclude that only  the presence of the third level of 
invasion (T4b) serves as an independent  prognostic 
factor for OS of patients with MTC. 

In this series, tke presence of distant metastases at the 
time of diagnosis appeared to be significantly associ 
ated with increased mortali ty in MTC, with the risk 
proved to be independent  of other factors (fig. 5). 
These findings are in keeping with some 28,51 but not 
all 22,25,29,5~ previous studies. The differing results 
probably depend on patient selection that may  as- 
sume addit ional  importance on the prediction of di 
sease risk, retr ieving the value given by previous stu 
dies to distant metastases. Although hereditary MTC 
is general ly diagnosed, in younger  patients, with ini- 
tially localized disease, we had a patient with MEN 
2A who presented with hepatic and bone metastases 
at the thne of diagnosis. This w o m a n  was  58 years 
old, with stage TSNlb disease, and did fine after total 
thyroideetomy and three compar tment  LND. She was 
alive after 19 months  of follow-up, without local re- 
currence.  Notably, it is important  to recognize that 
prolonged survival  is still possible with metastatic 
disease 22. 

This study has assessed the prognostic importance of 
lymphatic and venous  invasion in patients with MTC. 
The presence of lymphatic channe l  invas ion is gener- 
ally accepted as a marker  of biologic aggressiveness 
on the metastatic process and is seen as a signal of 

eventual  systemic d isseminat ion 56, Although we 
found out that venous  invasion does not show statisti- 
cally significance on univariate  analysis, the presence 
of lymphatic vessel invas ion turned out to be m e a n  
ingful in predicting the outcome of the disease. The 
analysis of the survival  curve showing the influence 
of lymphatic invasion in survival  of MTC patients 
(fig. 6) reveals a sharp decrease in the OS after 52 

montks.  It is reasonable to say tkat, in the near  future, 
with the development  of biotherapy, the identification 
of lymphatic invasion in patients with MTC could 
constitute an inclus ion criterion to submit  these pa 
tients to trials with new molecular  targeted agents. 
Another parameter  assessed was  adjuvant  treatment,  
which,  in our series, was a positive predictive factor. 
In agreement  with one of the largest series 22, we 
found lower survival  among patients receiving tlT 
(fig. 7). In the absence of prospective randomized tri- 
als, the effective benefits of adjuvant  t reatments  are 
not definitive, and several are under  further investi- 
gation; moreover,  associated mortality, morbidity, 
and late functional  results are frequently underest i  
mated 57,5s. We advocate the rationale of performing 
t{T in patients with local disease that not manageable  
by surgical means.  
In summa~% we have shown that the presence of T4b 
tmnours ,  distant metastases at the time of diagnosis, 
lympkattc vessel  invasion,  and postoperative treat 
ment are probably the characteristics that allow us to 
best define the level of risk from the disease. Future 
studies of genetic profiling for prognosis and treat 
ment will be essential  in the development  of new 
therapeutic strategies. 
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