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Medullary Carcinoma of the Thyroid: Prognostic Factors and 
Treatment Recommendations 

Pascal R. Fuchshuber, MD, PhD, Thorn R. Loree, MD, FACS, Wesley L. Hicks, Jr., DDS, MD, 
Richard T. Cheney, MD, and Donald P. Shedd, MD, FACS 

Background: Because medullary thyroid carcinoma accounts for only 7% of all thyroid malig- 
nancies, data to support treatment strategies are scarce. 

Methods: We retrospectively reviewed treatment and outcome in 34 patients with MTC treated 
at Roswell Park between 1961 and 1995. Univariate analysis was performed using the variables age, 
sex, tumor size, N stage, and M stage. 

Results: Median survival was 4.7 years, with 51% and 32% of patients alive at 5 and 15 years, 
respectively. Nodal metastases were seen in 76% and distant metastases in 67% of all patients. More 
than 60% of the patients with nodal metastases survived longer than 10 years. Once diagnosed with 
distant metastases, 90% of the patients died within 5 years. Local failure rate with lobectomy was 
44%, compared to 10% after total thyroidectomy (P <.02). Age, extrathyroid extension, and M stage 
portend a poor outcome. Nodal status had no statistically significant impact on survival. 

Conclusion: Survival with tumors confined to the thyroid gland is independent of nodal status. 
Long-term survival in patients with distant metastases is rare. This study underscores the role of total 
thyroidectomy in the initial treatment and the need to develop effective adjuvant therapy for MTC. 
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Medullary thyroid carcinoma (MTC) is a tumor of  the 
parafollicular cells (C-cell), which secrete calcitonin. 1 It 
accounts for only 5% to 10% of  all thyroid malignan- 
cies. 2 Therefore, clinical data to characterize the behav- 
ior of  and establish treatment strategies for this disease 
remain limited. Despite its low incidence, MTC has at- 
tracted considerable interest because of  its distinct clini- 
cal and pathologic features as well as its association with 
the MEN syndromes. 

At  Roswell  Park Cancer Institute we treated 34 pa- 
tients with MTC over a period of 34 years. This report 
presents our clinical experience, establishes prognostic 
factors, and evaluates our treatment strategies. Special 
emphasis is paid to the impact of regional and distant 
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disease on survival, as well as the clinical importance of 

serum calcitonin levels in the treatment of  MTC. 

MATERIALS AND METHODS 

The charts of all patients with histologically confirmed 
medullary thyroid carcinoma treated at Roswell  Park 

Cancer Institute from January 1961 to December 1995 

were reviewed (n = 34). Fol low-up by letter or clinic 

visit was available on all 34 patients. Univariate analysis 

using the variables age, gender, tumor size, nodal status, 

and distant metastases was performed. All  palpable or 

imageable disease within the thyroid bed was considered 
a local recurrence. Extrathyroid extension was defined as 

extension of local disease beyond the thyroid capsule on 
histologic examination. Superior mediastinal lymph node 
involvement was considered regional disease. Perihilar 
and lower mediastinal metastases were counted as distant 
disease. Basal serum calcitonin levels were correlated 
with the clinical course. Basal calcitonin levels were 
measured with radioimmunoassay.  Al l  available histo- 
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logic material was reviewed for C-cell hyperplasia. Pat- 
terns of failure were analyzed and correlated to treat- 
ments given. 

Survival data was analyzed by the method of Kaplan 
and Meier. 3 Differences between groups were based on 
the log rank test and the Wilcoxon matched-pairs signed- 
rank t e s t .  4 

RESULTS 

The study included 34 patients with a mean age of 48 
years (range 12 to 76 years) and a male-to-female ratio of 
1.6 to 1. Five patients (15%) had MEN syndrome. Three 
of those patients had MEN IIa; the other two had MEN 
IIb. All patients in the MEN group were younger than 30 
years (mean age 18 years, range 12 to 28 years). In 
contrast, all but one of the sporadic MTC patients were 
older than 30 years (mean age 53 years, range 27 to 76 
years). In 12 of 29 non-MEN patients, histology material 
was available and was reviewed by one pathologist 
(RTC). None of the patients showed C-cell hyperplasia. 
Only one patient in the non-MEN group presented with 
bilateral disease, again with no evidence of C-cell hy- 
perplasia.- 

Median follow-up was 18.7 years (range 1.6 to 32.9 
years). Eleven patients (32%) were alive at the time of 
last follow-up, eight without evidence of disease and 
three with nodal disease. Twenty-two patients (65%) 
died of disease, one patient died of unrelated cause (leu- 
kemia), and two patients died of treatment complications 
related to chemotherapy. Two patients had no evidence 
of disease (NED) after treatment of metastatic disease 
outside the neck, one in the superior mediastinum and 
one with isolated lung metastases. All patients alive with 
disease had involvement of either the cervical or superior 
mediastinal lymph nodes, or both. Of the 22 patients who 
died of disease, 19 (85%) succumbed because of distant 
metastases. Only one patient died of locoregional dis- 
ease, secondary to erosion of a major neck vessel after 
chemotherapy and radiation treatment. 

The distribution of distant metastases is shown in 
Table 1. Lung, bone, and liver are the most common 
sites. Table 2 depicts the classification of the patients 
according to the TNM system. Sixty-five percent of the 
patients presented with N1 disease, and 33% had dis- 
tant metastatic disease. Of the patients with distant me- 
tastases, 50% presented with palpable regional nodal dis- 
ease. 

The overall risk of regional nodal disease was 76%. 
This includes all patients who presented with or subse- 

TABLE 1. Organ distribution of distant metastases in 
MTC patients a 

Lung 15 
Bone 14 
Liver l 1 
Mediast inum 8 
Adrenal 2 
Pituitary 2 
Brain 1 
Spleen 1 
Kidney l 

a Multiple sites in one patient are listed separately. 

quently developed cervical or superior mediastinal nodal 
metastases. Similarly, the overall risk for distant meta- 
static disease was 67%, including all patients who pre- 
sented with or eventually developed distant metastases. 

Initial treatment consisted of total or subtotal thyroid- 
ectomy in 21 patients and lobectomy in seven patients 
(Table 3). All patients treated with combination chemo- 
therapy and radiation alone had progression of disease. 
Local recurrences were significantly higher in patients 
undergoing lobectomy (4 out of 7) compared to patients 
treated with total or subtotal thyroidectomy (2 out of 21; 
p = 0.02, see Table 3). 

Observation alone in clinically node-negative patients 
resulted in regional nodal recurrences in 36%. The only 
NO patient who underwent elective neck dissection re- 
mains disease free. In patients with palpable cervical 
nodal disease, the recurrence rate was 41% even after a 
therapeutic neck dissection. There were no differences 
between MEN patients and patients with sporadic MTC 
in overall local, regional, and distant failure rates. 

Figure 1 compares survival of patients with locore- 
gional versus distant failures. Most patients with distant 
metastases succumb to their disease within 5 years. In 
contrast, long-term survival (>10 years) was seen in 
about two thirds of patients with locoregional failure 
only. Survival in patients with clinically detected mul- 
tiple metastatic sites was uniformly poor (mean 23 
months, range 2 to 48 months). Three out of four patients 
with distant disease who survived longer than 5 years 
had isolated bone metastases. All patients with superior 
mediastinal metastases are alive. One patient with an 

T A B L E  2. TNM classification o f  34 patients with 
medullary thyroid carcinoma 

T1 T2 T3 T4 Total (%) 

NO M0 - -  4 3 - -  7 (20) 
NI  M0 1 8 1 6 16 (47) 
NO M1 2 2 1 - -  5 (15) 
N1 M1 - -  2 1 3 6 (18) 
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TABLE 3. Initial treatment of  34 patients with medullary 
thyroid carcinoma and local recurrence rate for each 

treatment category 

Local failure 
Total no. 

Treatment patients No. patients Percentage 

Total thyroidectomy 19 2 2/21 (9.5%) 
Subtotal thyroidectomy 2 0 P = .02 
Lobectomy 7 4 4/7 (57%) 
Chemo- and radiotherapy 

only 3 3 6/6 (100%) 
No treatment 3 3 

isolated lung metastasis is free of disease 16 years after 
wedge resection. 

Overall median survival was 4.7 years, with 51% and 
26% of patients alive at 5 and 20 years, respectively. 
Disease-free survival at 5 and 20 years was 41% and 
16%, respectively (Fig. 2). Survival according to TNM 
stage is shown in Figure 3. In patients with tumor con- 
fined to the thyroid gland there were no survival differ- 
ences between NO and N1 patients. Survival was signifi- 
cantly worse in patients presenting with T4 disease (P 
<.05) and distant metastases (P <.01). Overall survival in 
MEN patients versus sporadic MTC patients was not 
significantly different. 

By univariate analysis, age >50 years (P <.025), ex- 
trathyroidal extension (P <.05), and M stage (P <.001) 
attained significant negative prognostic value. Gender, N 
stage, and tumor size did not influence survival signifi- 
cantly. The distribution of extrathyroidal extension and 
distant metastases was not significantly different in the 
younger patients (<50 years of  age) as compared to those 
patients over 50 years of  age (33% versus 23% for ex- 
trathyroid extension and 66% versus 61% for metastases, 
respectively). 

SURVIVAL (proportion) 
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FIG. 2. Disease-free and overall survival for 34 patients with med- 
ullary thyroid carcinoma. 

Multiple serum calcitonin levels were obtained in 21 
patients. These results were correlated to clinical course 
(Table 4 and 5). In 14 of  15 patients, in whom disease 
recurred or progressed, calcitonin levels increased by a 
mean of  7-fold (see Table 4). In this group serum calci- 
tonin levels remained the same in only one patient; no 
decrease was observed. The increase of  serum calcitonin 
secondary to disease progression or recurrence was sig- 
nificant (P <.02) (see Table 5). If  no disease progression 
or recurrence occurred (NED patients), serum calcitonin 
levels decreased in five out of  six patients (see Table 4). 
The mean serum calcitonin level for this group of  pa- 
tients was 1133 pg/mL (range 8 to 3913). A normal 
calcitonin level (<300 pg/mL) was seen in only two of 
the six NED patients. Surgical treatment, either an initial 
thyroidectomy or a secondary procedure such as neck 
dissection for disease recurrence, significantly lowered 
serum calcitonin levels (P <.002) (see Table 5). 
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FIG. l. Overall survivM of paients with locoregional (N1) and dis- 
tant (M1) disease. 
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FIG. 3. TNM stage and survival. For tumors confined to the thyroid 
there were no significant differences between NO and N1 patients. 
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TABLE 4. Correlation of calcitonin levels adn clinical 
course in 34 patients with medullary thyroid carcinoma 

Recurrence/progression 
Serum 

calcitonin Yes No 

Raised 14 (7) a 1 (2) 
Decreased/same 1 (2) 5 (5) 

~' No. patients (mean fold increase/decrease). 

DISCUSSION 

Early diagnosis and complete thyroidectomy for med- 
ullary thyroid carcinoma are well-established clinical 
treatment strategies. T M  There are several reasons for 
performing a complete thyroidectomy in MTC. 6'7 First, 
the sporadic nature of the disease may not have been 
established at the time of surgery. If  the patient has the 
hereditary form of the disease, C-cell hyperplasia left 
behind in the contralateral lobe may progress to carci- 
noma. Second, intrathyroidal metastases do occur in spo- 
radic MTC. Furthermore, detection of metastatic disease 
may be rendered difficult if residual tumor is present in 
the remaining thyroid gland. 

Differentiation between sporadic and familial forms of 
the disease is facilitated by genetic testing for specific 
exons of the RET proto-oncogene. 12'13 However, it ap- 
pears in this study that in the absence of genetic testing 
most patients are correctly assigned to each group by age 
at presentation. The cut-off age of 30 years confirms 
findings by other researchers. 6'7 Because of the occa- 
sional sporadic or familial MTC patient who manifests at 
an earlier or later age, respectively, genetic testing is 
recommended. 6,7,12,13 

Age has been recognized in several studies as a sig- 
nificant prognostic factor for survival, and that observa- 
tion confirmed in this study. 5'14 The cut-off reported for 
age varies between 405'15'16 and 6014 years, with 50 years 
reported in this study. The range reported for age is prob- 
ably a reflection of the bias introduced by the retrospec- 

TABLE 5. Change in mean basal serum calcitonin levels 
after surgical treatment (thyroidectomy and~or neck 

dissection) and after occurrence of disease 
recurrence~progression in medulIarythyroid carcinoma 

Change in Serum calcitonin level 
clinical course (mean and range in pg/mL) 

Surgical treatment 
Before 
After 

Recurrence progression 
Before 
After 

14637 (500041900) P <.002 
6460 (300-19220) 

20566 (261-180000) P < .02 
68475 (1262-500000) 

P value by Wilcoxon matched-pairs signed-rank test. 

five nature of the analysis. Although gender has been 
identified by others as a significant prognostic fac- 
tor, 5A4'16 it did not have a significant impact on survival 
in this study. 

The significantly higher locaI recurrence rate found in 
the lobectomy group in this study does suggest that com- 
plete thyroidectomy is the most appropriate initial treat- 
ment for most patients with MTC. On occasion, a mi- 
croscopic MTC is found on pathologic evaluation after 
thyroid lobectomy. If the specimen does not show C-cell 
hyperplasia, further thyroid resection may not be 
needed. 17 However, currently we do perform a comple- 
tion thyroidectomy in all patients diagnosed with MTC. 
The data presented here show that patients with tumors 
confined to the thyroid gland do significantly better than 
do patients with extrathyroidal extension. The impor- 
tance of extrathyroidal extension as a prognostic factor in 
MTC has been established in similar studies by oth- 
ers.5.8,14,15,18 

Metastases at presentation or subsequent to initial 
therapy significantly affect survival in patients with 
MTC.14 Survival beyond 5 years with distant metastases 
was rare, and was seen only in patients with metastases 
confined to one organ site. Patients with distant metas- 
tases in multiple organs had a mean survival of only 23 
months. Similar findings have been reported by others. 5 
In this study, most patients with long-term survival after 
surgical treatment for distant metastases had disease con- 
fined to the superior mediastinum, thus supporting sur- 
gical resection of superior mediastinal metastases. In one 
study, patients with mediastinal nodal disease did worse 
than did those with cervical nodal metastases. 15 How- 
ever, improved outcome following aggressive surgical 
resection of cervical and anterior superior mediastinal 
nodal groups in patients with MTC has been demon- 
strated by others. 18'19 

It has been proposed that occult liver metastasis rep- 
resents a particular entity of MTC 19-2z and is one of the 
reasons for persistently elevated calcitonin levels in 
long-term survivors.15'a°'a3-25 In one study, clinically un- 
detectable liver metastases were found in 8 of 41 MTC 
patients following liver biopsy by laparotomy or lapa- 
roscopy9  All patients had hypercalcitonemia following 
initial surgical treatment of MTC. However, only one 
patient had sporadic MTC. The remaining seven patients 
had MEN-associated MTC. Although specific efforts to 
detect subclinical micrometastatic disease in our patients 
were not made, our data suggest that recurrent or persis- 
tent sporadic MTC is more likely to reside in lymph 
nodes. Only one patient with liver metastases has sur- 
vived longer than 5 years. Most patients in this study 
who are alive with disease do not have organ metastases 
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but, rather, have involvement of regional and mediastinal 
nodal basins. In addition, our data do not suggest a pre- 
dilection of MTC to metastasize to the liver more often 
than to other organ sites (see Table 1). Extensive diag- 
nostic work-ups including MRI, CT, and a variety of 
nuclear scans in patients with metastatic MTC have re- 
vealed predominantly local soft tissue involvement. 26 In 
this other study, bone and lung metastases also were 
seen, but the study failed to show liver metastases. These 
findings indicate a higher probability for the presence of 
clinically occult nodal metastases in patients with per- 
sistent calcitonin elevations and in the absence of clini- 
cally detectable disease. We do acknowledge the exis- 
tence of a micrometastatic form of liver metastasis in 
long-term survivors of MTC. It appears to occur more 
often in patients with MEN-associated MTC. However, 
in the absence of effective systemic therapy, further stud- 
ies are needed to establish the clinical relevance of this 
form of MTC. 

Interestingly, one patient in this series is free of dis- 
ease 16 years following resection of a single lung me- 
tastasis. Resection of organ metastases usually is not ad- 
vocated in this disease, 27 but in the unusual circumstance 
of a single isolated lung metastasis, it might be beneficial 
to perform surgical resection. 

Our results confirm the fact that regional lymph node 
metastases occur in 60% to 80% of patients with 
MTC. 8'2s'29 Nevertheless, the question of how to address 
the regional nodal basin in MTC remains controversial. 
In previous studies the presence of nodal disease in MTC 
has been identified as a significant prognostic fac- 
tor. 5,t4AS"~7 In contrast to these studies, our analysis 
shows no significant impact on survival for nodal disease 
in patients with MTC. Most authors advocate therapeutic 
neck dissection for clinically detectable lymph node in- 
volvement, 5'6"8'27 and our data support this recommen- 
dation. However, this study demonstrates a substantial 
regional failure rate of 41% following therapeutic neck 
dissection for palpable regional disease. Furthermore, 
observation in clinically NO patients leads to a 36% rate 
of subsequent regional nodal metastases. Hence, al- 
though limited by the small number of patients, our data 
suggest a role for elective nodal dissection in MTC pa- 
tients without palpable regional disease. This suggestion 
is based on the observations that micrometastatic disease 
in the regional nodal basin is prevalent and salvage rates 
after development of palpable regional disease are lim- 
ited. Similar recommendations have been made by oth- 
ers. 5"8'm'3° Some authors recommend a central node dis- 
section in all patients with MTC, regardless of the clini- 
cal nodal status. 5'6'8'1°'a3 

We were not able to demonstrate a significant prog- 

nostic value for tumor size on univariate analysis. Other 
reports have shown that tumors over 3 cm 31 or 4 cm 14 do 
carry a significantly poorer prognosis. However, in the 
series reported by Scopsi et al.,14 the prognostic signifi- 
cance for tumor size disappeared after multivariate 
analysis. 

Serum calcitonin has been established as a valuable 
marker for screening as well as for detection of recurrent 
disease. 5'15'16 It is not as sensitive as pentagastrin stimu- 
lation 32 and clearly is being supplanted by molecular 
markers in the screening for familial MTC. 8'1° However, 
serum calcitonin levels in the majority of patients with 
MTC correlate closely with the clinical course and can 
be used to monitor disease recurrence and progression. 
Postoperative persistent elevations of calcitonin are seen 
in more than half of patients with MTC, 25 even in the 
absence of clinically detectable disease, t9 In this study 
only two patients with no evidence of disease (NED) had 
normal calcitonin levels (<300 pg/mL). However, only 
one NED patient had a calcitonin level higher than 1200 
pg/mL. None of the patients with recurrent disease had 
calcitonin levels below 1200 pg/mL. The clinical signifi- 
cance of persistent stable calcitonin elevations in clini- 
cally disease-free patients with MTC remains uncer- 
tain. 15"23"24 Any attempt at reoperation should probably 
take into account the higher proportion of nodal disease 
in long-term survivors. Selective venous sampling tech- 
niques may be helpful in ruling out distant metastatic 
disease. 6"2°'22 In several studies in which selective ve- 
nous sampling was used to plan repeat surgical explora- 
tion, most patients were found to have disease recurrence 
in the neck region, to 

We did not see differences in outcome between spo- 
radic MTC patients and MEN patients. This may be due 
to the fact that in our patient population most MEN pa- 
tients were diagnosed with metastatic disease. Other in- 
vestigators have shown that patients with familial forms 
of MTC, once metastases are present, do not appear to 
have a different outcome compared to patients with spo- 
radic MTC. 15'33 

Medullary carcinoma of the thyroid remains particu- 
larly intriguing to the surgical oncologist because of its 
locally aggressive behavior and high proportion of re- 
gional metastases. Several conclusions can 'be drawn 
from this retrospective clinical study. Extrathyroid ex- 
tension, age, and M stage have adverse prognostic value 
for survival. Gender, N stage, and tumor size do not 
affect survival. Initial attempts at complete surgical re- 
moval of disease remain the key treatment strategy and 
should include total thyroidectomy and neck dissection. 
Evidence suggests that aggressive surgical therapy is 
beneficial in recurrent nodal disease. In selected patients, 
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resection of isolated lung metastases may be appropriate. 
The clinical data presented here suggest a role for elec- 
tive node dissection in clinically NO patients. Currently 
the role for chemotherapy and radiotherapy seems lim- 
ited to unresectable disease and for palliative intent. Per- 
sistent low serum calcitonin elevations suggest residual 
nodal disease rather than distant metastases. 
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