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Abstract

Introduction: Medullary thyroid cancers (MTC) constitute 
about 5% of all thyroid cancers. The 10-year overall 
survival (OS) rate of patients with localized disease 
in thyroid for this pathology is 80% to 90% which is 
comparable with differentiated thyroid cancers, figures 
drop to 75% for cases with nodal metastases. Only 20% 
of patients with distant metastases at diagnosis survive 
for 10 years. In metastatic disease there are variations 
with smoldering less active disease to progressive active 
disease. Surgery is cornerstone of the management 
with total thyroidectomy and nodal dissection as main 
treatment. Adjuvant treatment with radiotherapy is case 
selective, varies from case to case. The management 
of residual, recurrent disease is possible re-surgery 
with external beam radiation therapy. The development 
of targeted therapy has brought in a major advantage 
in management of metastatic disease. Two drugs—
vandetanib and cabozantinib— have been approved for 
use in metastatic MTC. The optimum management in this 
group of patients is a challenge and long-term use of TKI 
needs to be balanced with monitoring side effects of TKI 
and dose adjustments of TKI. 

Materials and Methods: A retrospective review of cases 
with diagnosis of medullary thyroid cancers treated or 
registered at Kuwait Cancer Control Center was conducted. 
The data of patients registered between 1987 till 2017 
was analyzed. The data was collected and analyzed using 
SPSS (version 20) software program. For analysis we 
considered date of surgery as the date of diagnosis. Final 
state of disease along with emphasis on prognostic factors 
was correlated with Kaplan Meyer survival curves.

Results: There were total 31 cases out of which 15(48.4%) 
were male and 16(51.6%) females. The median age at 
presentation was 51.6 years (range-28years-77years). 

MEN syndrome was diagnosed in 6(19.4%) patients. 
Staging revealed Stage I – 7/31 (22.58%), Stage II-
3/31(9.67%), Stage III-7/31(22.58%), Stage IVA (non-
metastatic) -12/31 (38.70%), Stage IVC (metastatic) 
- 2/31 (6.45%). Total thyroidectomy and central 
compartment neck dissection was optimum surgery 
(29%). Total thyroidectomy with central compartment 
neck dissection and unilateral neck dissection was done in 
38.7% patients, comprehensive neck dissection and total 
thyroidectomy was done in 32.2% patients. External beam 
radiotherapy (EBRT) with conformal or IMRT technique was 
used in 13 out of 31 patients. One patient was treated for 
bony metastasis with palliative intent. Four patients were 
treated by TKI for metastatic disease or at progression. 

Median follow up was 79 months. Median overall survival 
was 93 months. Median progression free survival 
irrespective of stage was 62 months. At the end of 5 
years 61% patients were alive irrespective of stage of 
disease. Due to the small sample size and natural history 
of advanced MTC the observed p-value for several 
pathological variables in relation with survival was not 
significant.

Conclusion: Stage I and stage II cases of our study did well 
and were all alive and disease free till our last follow up. 
EBRT in our cohort of patient did not revealed any added 
benefits in survival. The use of TKI in metastatic disease 
was associated with many issues including availability of 
drug. Elevated serum calcitonin and CEA levels in absence 
of measurable disease should be dealt cautiously.
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Introduction
Thyroid cancer is one of common endocrine malignancies; 

incidence is on rise with modern imaging backed up 
by pathological innovations. The four histopathology 
encountered in thyroid malignancies are papillary, follicular, 
medullary, and Anaplastic. According to various data bases 
medullary thyroid cancer (MTC) comprises approximately 
5% of all thyroid cancers. MTC originates from Para follicular 
C cells which secrete a variety of peptide hormones. Among 
these, calcitonin is the main hormone secreted from these 
cells and classically regarded as tumor marker for MTC. 
Recent time the origin of cells of the medullary thyroid 
cancer is debated. Several reports regarding the combined 
presence of the papillary and medullary thyroid cancers 
have raised debate regarding the cells of origin of this tumor. 
This thyroid cancer is witnessed sporadically in 75% cases, 
whereas close to one-fourth of cases are in hereditary 
forms. The hereditary form comprises multiple endocrine 
neoplasia (MEN) (MEN 2A and 2B) and isolated familial 
type. These hereditary forms are caused by an activating 
mutation in the ‘rearranged during transfection’ (RET) gene, 
so genetic testing is mandatory in family members or 
siblings of diagnosed patient with positive RET mutation. As 
compared to differentiated thyroid cancers prognosis of MTC 
is inferior. Early diagnosis with comprehensive loco regional 
neck surgery as per the stage of presentation is associated 
with long term remission of disease. The role of adjuvant 
external beam radiotherapy in non-metastatic patients 
after the initial surgery is not absolute. The approved TKI in 
MTC vandetanib and cabozatinib have benefitted metastatic 
MTC patients. 

Materials and Methods
A retrospective cohort of patients with diagnosis of 

medullary thyroid cancer was identified from our hospital 
data base. We were able to retrieve and analyzed the 
data of the 31 treated cases with diagnosis of medullary 
thyroid cancer. All the known cases of medullary thyroid 
cancers registered or under follow up till 1 January 2018 
were reviewed. The data base has revealed the earliest 
case from 1987 while last was registered in 2017.

For this study we considered date of surgery as the 
date of diagnosis. The survival was calculated from date 
of surgery while any failure local or distant was considered 
event affecting survival.

Follow up visits post primary treatment events 
comprised with emphasis on clinical examination, imaging 
and titers of serum calcitonin and CEA. Progressive drop in 
value of calcitonin levels within range or normal levels of 
serum calcitonin after 6 months of surgery was accepted 
as biochemical control. This coupled with imaging was 

criteria for labeling any patient disease free. Calcitonin 
doubling time was calculated in follow up for the stage 
III and stage IV cases. Doubling time was calculated 
by calculator available on line on website of American 
thyroid association. Urinary metanephrines, serum VMA, 
and serum parathyroid hormone levels are assessed in 
all patients with history of RET positive mutation and MEN 
syndrome. All patients were followed every 3 months 
interval for initial 2 years after completion of treatment. 
Later they were followed every 4 to 6 months as per the 
initial stage of disease. All patients with Stage III or beyond 
are advised for whole body CT scan at least once in year. 
The use of CT was more liberal in suspicious or doubtful 
cases. Rising markers in absence of disease clinically or 
by CT scan was addressed by Gallium DOTA study in few 
of our patients. Follow up was more frequent with average 
visit each 45 days for metastatic cases on TKI.

The data was collected and analyzed using SPSS 
version 20 (IBM SPSS-USA). Cumulative survival curves 
were generated using Kaplan Meir’s method, Log 
rank test was used to evaluate significance of various 
pathological variables in relation with survival. Age was 
assessed as variable (less than 50 years against greater 
than 50 years). This age cut off we selected as our median 
age was close to fifty years. Similarly, several pathological 
features of the tumor after the initial thyroidectomy and 
nodal dissection were considered as prognostic variables, 
these were correlated with the survival. Finally, we were 
able to comment on final state of disease with survival 
figures. We encountered few cases with unusual behavior 
and we will share this in discussion.

Figure 1: Age distribution of our cases

Observations and Results
There were total 31 cases out of which 15(48.4%) 

were male and 16(51.6%) females. There was no specific 
difference in the number of patients correlated with the 
gender categorization. 
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The median age at presentation was 51.6 years (range 
28year’s to 77years). We saw two peaks in distribution 
of disease related with age. These are ages between 31 
to 40 years and 61 to 70 years (Bimodal age peaks). Half 
of our patients belong to these two age groups. 41.9% 
patients were Kuwaiti while remaining was from other 
nationalities. We did not notice any significant difference 
in the survival of the selected cut off of 50-year age in 
our patients.

MEN syndrome was diagnosed in 6(19.4%) patients 
out of 31. Five out of these 6 MEN syndrome patient were 
from the same Kuwaiti family. The median age of diagnosis 
for patient with MEN syndrome was 43 years. All patients 
with diagnosis of MEN syndrome were detected with RET 
mutation. Among the MEN syndrome patients 2 of our 
patients were diagnosed with MTC after the diagnosis in 
an index case, they were found to have elevated calcitonin 
levels and had early age thyroidectomy. All patients with 
MEN syndrome are disease free till our last follow up.

Figure 2: Kaplan Meyer curves depicting Overall-survival

Most common presentation was neck lump or mass. 
Only 2 of our patients presented with metastatic disease. 
Initial FNAC and at least ultrasound neck was available 
for the operating surgeon in almost all cases. Elevated 
serum calcitonin was seen in all non-index cases with 
MEN syndrome. Basal serum calcitonin was not available 
in all patients.

Median follow up was 79 months. The various 
treatment modalities offered to our patients was surgery, 
radiotherapy, radio iodine treatment due to mix pathology 
(papillary and medullary) and targeted therapy with 
tyrosine kinase inhibitors. Given no role of radioactive 
iodine treatment in medullary thyroid cancers we have 
excluded this from broad categories of treatment groups. 

Staging-
Staging was done by TNM staging (AJCC –VII) and 

the staging revealed Stage I – 7/31 (22.58%), Stage II-
3/31(9.67%), Stage III-7/31(22.58%), Stage IVA (non-
metastatic) -12/31 (38.70%), Stage IVC (metastatic) - 
2/31 (6.45%).

Treatment Methods

Table1. Various treatment modalities distributed in relation 
with patient numbers

Surgery 
All patients from stage I, stage II (10/31) are alive and 

disease free. We witnessed total 42 surgical events as 
treatment options in our 31 cases. Out of these 37 took 
place for the primary disease in form of thyroidectomy 
and neck dissection.

Total thyroidectomy and central compartment 
neck dissection was optimum surgery (29%). Total 
thyroidectomy with central compartment neck dissection 
and unilateral neck dissection was done in 38.7% patients, 
comprehensive neck dissection and total thyroidectomy 
was done in 32.2% patients.

Many times, medullary thyroid cancer is treated by 
more than one surgical attempt. In our patients 4 patients 
had two surgeries, 1 patient had 3 surgeries and 26 
patients had 1 surgery for the initial loco regional disease.

5 out of the total 42 surgical events took for the loco 
regional or distant metastasis during the follow up after the 
initial primary thyroidectomies. Out of that 4 were for loco 
regional recurrences while 1 was for distant metastasis 
with craniotomy frontal bone surgery and reconstruction. 

Radiation Therapy
External beam radiotherapy (EBRT) with conformal or 

IMRT technique was used in 13 out of 31 patients. One 
patient was treated for bony metastasis with palliative 
intent. EBRT was delivered after the primary surgery in 
11patients while 1 patient had adjuvant radiotherapy 
after surgical treatment of local relapse. The median dose 
for EBRT was 50Gy in 25 fractions (Range 50Gy-66Gy). 
Out of the 12 patients who had adjuvant EBRT only one 

Treatment Modality No. of Patients %

Surgery alone 17/31 54.8%

Surgery + Adjuvant RT 9/31 29.03%

Surgery + Adjuvant RT +TKI 3/31 9.6%

Surgery +TKI 2/31 6.4%
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Tyrosine Kinase Inhibitors (TKI)
Four patients are treated by TKI, we used vandetanib, 

Cabozatinib and Nexavar in these patients. All patients 
were embarked with these treatments at the time of 
metastasis. Patients with rising calcitonin in absence of 
visible measurable disease are not the candidates for 
TKI. Limiting factors for the use of TKI was availability 
of medication, (soon after the launch of vandetanib 
and comtriq there was difficulty in region regarding 
the availability) patient compliance and tolerance with 
medication. All patients initially had biochemical 
response with drop in titer of serum calcitonin. The 
summary of the treatment is summarized in the table 
below:

Table2- Distribution of total patients in relation with primary surgery

patient was from stage I rest all are either stage IV or 
stage III. This stage I patient was not treated with us. We 
did not find the survival benefit of adjuvant RT in our study 
as only 3 patients are disease free among the surgery 
and adjuvant RT group. In that only 1 achieved CR with 
normal calcitonin levels the remaining 2 are with elevated 
calcitonin in absence of any identifiable metastasis. 
This signify that 33.3 % of patient receiving adjuvant 
radiotherapy are disease free. (Table-4) 

Radioactive iodine treatment
5 out of 31 patients (16.1%) also received radioactive 

iodine out of them 2 had mixed papillary and medullary 
thyroid cancer while the remaining received the iodine 
treatment based on the practice of olden times. The 
present international guidelines do not recommend 
radioactive iodine treatment in medullary thyroid cancers. 

Surgical Treatment No. of 
Patients

Stage
I

Stage
II

Stage
III

Stage
IV

Total % for 
Surgical Modality

Median Positive 
Lymph Nodes

Status of Disease until 
last follow-up

Total Thyroidectomy + 
Level VI Dissection 

9/31 5/9 1/9 3/9 0/9 29.04 % 0 Alive and DF (9/31)

Total Thyroidectomy 
+ Level VI Dissection, 
Unilateral or Bilateral 
Neck Dissection 

22/31 2/22 2/22 4/22 14/22 70.96 % 6(0-23)

3 patients died, 11 alive 
and DF 7 patients with 
metastasis (3 on TKI), 1 
with high calcitonin no 
metastasis

Total 31 7/31 3/31 7/31 14/31 100% 6(0-23)

Patient
Stage at 

diagnosis
Site of

Metastasis during follow up
TKI

(1 or 2)
Duration

Of TKI
Biochemical 

response
Radiological

response
Final follow up state

1 IV-A Lung, Breast later liver 1 18 months Yes No
Died after 
Follow up of 38 months

2 IV-A Lung, Liver and Bones 2
5 months
and on

No No
Progressive
Disease on TKI

3 IV-A Lung, Liver and Bones 2
28 months 
with 3-TKI

Yes No
Progressive 
Disease on
TKI

4
IV-C Lungs 
and local 
residual

Metastatic at presentation 2
17 months
With 2TKI

Yes No
Static disease, irregular 
treatment

Table 3. Distribution of patients who received TKI in relation with stage, response to TKI and final state 
of disease
• 1=Single TKI 2=multiple TKI
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Results
Median overall survival irrespective to stage of the 

disease was 93 months. The median progression free 
survival was 62 months. The expected 5-year survival for 
our series was 61%. 

Stage specific categorization and survival figures 
revealed:

Stage I – There were total seven patients with all 
disease free after the offered treatment modality. We 
encountered total 879 disease free months in these 
patients till last follow up. This corresponds to mean 
disease-free duration of 125.5 months for the stage.

Stage II – We witnessed only 3 cases in this stage 
with total disease-free duration of 168 months. This 
corresponds to mean disease-free duration of 56 months 
for stage. 

All patients from Stage I and Stage II (10/31) are 
disease free. 

Stage III- We had 7 patients (7/31), out of these 3 
are alive, disease free with normal tumor markers, 2 are 
alive, disease free with elevated markers (Total 5/12 
disease free) and 2 are alive with metastatic disease. 
Total disease-free duration for stage was 436 months. 
This corresponds to mean disease-free duration of 62.28 
months for stage. The mean calcitonin doubling time for 
the stage III patients was 2years. 

The Stage IV-A (Non-metastatic) group was with 12 
patients (12/31). Out of these2/12 patients are disease 
free with normal calcitonin levels, 3/12 are alive, disease 
free with elevated markers, (Total 5/12 disease free), 
1/12 had small local recurrence with elevated calcitonin, 

4/12 patients had metastatic disease in distant organs 
with high markers and 2 patients succumbed due to 
metastatic disease. Total disease-free duration for stage 
was 739 months for stage. This corresponds to mean 
disease-free duration of 61 months for stage. Mean 
calcitonin doubling time was 0.5 years in stage IV cases. 
In Stage IV-C (Metastatic group) there were 2 patients 
(2/31) out of which one is on TKI while one succumbed 
due to metastatic disease.

From all stages total 20 patients (64.5%) are alive 
and disease free irrespective of serum calcitonin level 
with median follow up of 79 months. 3 patients so far 
succumbed due to disease. 8 patients have metastatic 
disease out of which 3 are on TKI, 1 has minimal surgically 
difficult low volume local disease while 4 cannot be 
embarked any TKI due to age or comorbid illness. 

Treatment Modality No. of Patients
Alive & 

Disease Free
Local or Distant 

Metastasis
Dead due to
Metastasis

Comment

Surgery alone 
17/31(54.8%)

17/17 0 0
2 patients ,DF but high 
calcitonin

Surgery + Adjuvant 
local RT 

9/31(32.25%)
3 /10 4/10 2/10

3 patients, DF but with 
high calcitonin

Surgery + Adjuvant 
RT +TKI

3/31(9.6%)

0 2/3 1/3
Biochemical response 
post TKI and then pro-
gression

Surgery +TKI 
2/31(3.2%)

0 2 0
Metastasis at presenta-
tion on TKI

TOTAL 31 20 8 3

Table 4. Correlation of the final observed disease state and offered treatment modality

Figure 3: Kaplan Meyer survival curves depicting 
progression free survival
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Discussion
Sporadic medullary thyroid cancer is usually seen 

between the fourth and sixth decade. We have two age 
groups with similar number of cases in them. These 
are ages between 31 to 40 years and 61 to 70 years. 
Nearly half our cases are in these age groups. The median 
age for sporadic MTC in our study was 51.6 years and 
that for MTC with MEN syndrome was 43 years. The 
median age is consistent with the available literature for 
sporadic MTC.9. As per available literature age is socio 
demographic predictors of survival, patients with age <40 
years and female gender had longer survival. Age >65 
years at presentation is associated with reduced survival. 
In our study we took lesser than 50 years and greater than 
50 years age as two groups based on our median age 
group but we did not observe any statistically significant 
survival advantage among these 2 age group variables.

Cervical neck node metastasis is associated with higher 
tumor stage, increased risk of neoplastic progression, and 
carries prognostic implication in MTC (1--8). Most common 
mode of presentation of MTC is in form of neck mass, neck 
nodule with thyroid enlargement, literature says that 70% 
of MTC presents with this presentation10. On the contrary 
metastatic disease in lung, liver or bone at presentation 
is seen in 10% cases. 7% of our cases presented with 
metastatic disease four cases were diagnosed with 
investigations coupled with history of MEN syndrome. 
Initial FNAC and cytology was available in the 27 cases 
for the initial diagnosis, 4 cases were investigated with 
history of MEN syndrome.

 Elevated basal calcitonin level was available in 
the 15 patients. The debate still goes on regarding the 
value of serum calcitonin screening in thyroid nodule 
1 cm or greater. Most of recent literature advocates 
the need of estimation of serum calcitonin in thyroid 
nodule with suspicious ultrasound features. Consistent 
with the literature we witnessed nadir in responders, 
rise in progression or metastasis and fluctuating tumor 
markers as 3 different categories. This was seen both 
for serum calcitonin and CEA levels. However due to the 
inconsistencies in estimation of serum calcitonin (place, 
testing kit, units for the result) we rely more on estimation 
of calcitonin doubling time in stage III and stage IV cases. 
The rise in calcitonin doubling time was well correlated 
with diagnosis of metastasis and progressive disease in 
these stages. All of our cases from stage I and stage II 
achieved biochemical control with disease free status. Two 
site IRMA or ICMA methods using monoclonal anti peptide 
antibodies are specific for estimation of serum calcitonin. 
The normal serum calcitonin levels should be below 10 
pg/ml.14 same assay and methods should be used for 
estimation of serum calcitonin in individual patient for 

consistent measurable outcome. Due to the short half-
life and different circulating forms the levels vary by 30% 
or more in short term intervals in MTC patients.

Our patient population comprises of cases treated at 
our center and also cases treated outside Kuwait. Less 
than half had their initial surgery at Kuwait; others were 
treated outside but followed up by us. 54% patient had 
surgery alone as treatment modality. These entire patients 
were from early stage and all are alive and disease free 
till the last follow up. Patients who underwent total 
thyroidectomy and neck dissection fared significantly 
better with localized disease. The extended neck surgeries 
along with the thyroidectomy were embarked for Stage III 
and IV. (Table-2) Out of the 22 such patients 50% are 
disease free, 3 patients died due to metastatic disease, 
1 had high serum calcitonin without metastasis and 7 
developed local or distant metastasis. Most treatment 
guidelines to date recommend at the minimum a limited 
central lymphadenectomy for MTC with thyroidectomy9-10, 
Lateral neck dissection and antero-superior mediastinal 
dissection is advocated now in by many and established 
as guidelines by many centers. Neck dissection is 
mandatory if central compartment nodes are positive, peri 
nodal extension in level VI nodes and serum calcitonin 
levels above 200pg/ml.12-13.Dissection from compartment 
to compartment is now advocated by many as standard of 
care rather than nodal sampling.

Surgery along with adjuvant radiotherapy was used in 
32% patients. The role of external beam radiotherapy in 
MTC after the initial surgery is not clear. The most favored 
indication is residual inoperable tumor after the neck 
surgery, elevated serum calcitonin levels after several 
neck surgeries in absence of metastatic disease. Adjuvant 
radiation in our study was associated with decreased 
survival for patients with regional nodal metastasis. 
Literature review advocates a dose of 50 to 60 Gy to the 
neck. Modern radiation techniques can well provide the 
differential dose levels. Surgery and radiotherapy to the 
neck was given 9 (9/31) patients out of them 3 are alive 
and disease free, 6 developed local or distant metastasis, 
while 2 died in further follow up. Among these all patients 
had elevated serum calcitonin in follow up, the titers of 
serum calcitonin did drop in disease-free group but it was 
fluctuating with crest and trough in others. The literature 
review is consistent with this finding. Neck radiotherapy 
in post-surgery MTC cases in absence of metastatic 
disease do not achieves normal calcitonin but it stabilizes 
the calcitonin levels11. The p value for survival was not 
significant in the analysis of surgery and EBRT group. This 
goes against the literature as EBRT is shown to prolong the 
survival in MTC. Small sample size, nearly one third cases 
from early stage probably are the possible explanation.
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Germ line RET mutation is found in familial form of 
MTC and somatic RET mutations are seen in 50% of 
sporadic MTC. M918T RET mutation represents 85% of 
RET mutation in sporadic MTC this is associated with 
dismal outcome15. Other somatic mutations are infrequent 
and includes codon 634, 618, 768, 804, 883, and partial 
deletion of RET gene. Studies speak about the role of 
M918 mutation as driver mutation in such sporadic MTC. 
RAS mutations (HRAS, KRAS and rarely NRAS) are seen 
in over 60 % MTC cases without RET mutation and rarely 
so with RET mutations. Expressions of VEGF, FGF, PDGF, 
receptors and receptors in angiogenesis are also reported 
in literature for such cases.

We observed loco regional relapse in four cases out 
of that 3 developed distant metastases in short duration 
of months. One patient interestingly had isolated local 
relapse after follow up of 11 years. Surgery remains the 
mainstay for operable loco regional recurrences. At least a 
third of such patients achieve normalization of calcitonin 
levels with long-term eradication of biochemical and 
radiological disease.21-24

Our study had 20 patients (20/31) alive disease free and 
9 patients developed metastasis during follow-up while 2 
presented with metastatic disease. Pattern of metastasis 
revealed lung as most common site of metastasis. Other 
site of distant metastasis in our patient include bones, 
liver and interestingly to breast in one case. The literature 
is well documented with these sites of metastasis but the 
breast metastasis due to MTC is rare. 13–15% of patients 
of MTC presents with distant metastasis (DM) and have 
a 10-year survival of approximately 20%. 16_17Soft tissue 
metastases to sites, such as breast testes and skin, 
though usually amenable to excision or radiation, suggest 
disseminated disease and such patients usually succumb 
to disease in less than a year.23-25

MTC is hereditary in 25% cases and occurs as a 
component heritable syndrome while it is sporadic in 
about 75%. RET gene is mutated in virtually all familial 
cases and in roughly 50% of sporadic cases. Mutations 
usually occur in exon 10 and 11 but may also occur in 
the tyrosine kinase domain. RET mutation is regarded as 
driver mutation in hereditary MTC cases. Once activated, 
it transmits signals via two major signaling cascades, 
namely RAS and the phosphoinositide 3-kinase (PI3K)/
AKT/ m-TOR pathway. RAS and PI3K activate other 
signaling effectors proteins and secondary messengers 
influencing cell division, growth, and cell death. Tyrosine 
kinases, which number about 90 in the human genome, 
play central roles in transducing extracellular signals into 
activation of signaling pathways that regulate cell growth. 
Most inhibitors of tyrosine kinases receptors (TKRs) act at 
the intracellular ATP binding site and are low molecular 

weight inhibitors thus preventing phosphorylation and 
further action of the enzyme. Molecular studies and the 
effectiveness of TKI in MTC have added another weapon 
to fight this malignancy.

We have only 4 cases that were given TKI at some 
point of their treatment. The approved TKI for MTC 
are vandatinib and cabozatinib. These TKI targets the 
angiogenic receptors and ret kinase. Responses are 
though observed in patients without RET mutation and 
also in patients with RAS mutation.

The TKI used in our patients were vandetanib, 
cabozatinib and nexavar (Table3). One patient died, one 
patient was shifted on nexavar after progression with 
approved TKI, and 2 patients are on approved TKI with 
reduction in dosage due to drug related side effects. The 
toxicity profile and dose adjustment we found similar to 
what is reported in literature with our limited number of 
cases.

The use of these approved TKI needs a fair discussion 
with patient and his care givers as these drugs never cure 
the disease. The landmark trials ZETA trial (vandetanib) 
and EXAM trial (cabozatinib) which lead to approval of 
these drugs for metastatic MTC speaks about progression 
free survival of 30.5 months and 11.2 months respectively. 
The greater progression free survival with vandetanib is 
related with the selection of patients. The start of these 
TKI at diagnosis of metastasis should be judicious and 
customized according to patient as each individual patient 
with metastatic disease is different from other. The drug 
availability, side effects, compliance are all limiting factors 
for use of these TKI in our study.

Interestingly due to the toxicity with approved two TKI 
and non-availability of approved TKI we used Nexavar in 
one of our patients the patient is still on Nexavar though 
we did not see any drop in serum calcitonin or any 
improvement in metastases.

Several pathological features like residual tumor post-
surgery, peri neural invasion, number of neck nodes, 
peri nodal extension, vascular invasion and persistent 
calcitonin above 150 pg/ml were studied and analyzed 
statistically. We did not find any significant association of 
these prognostic variables in terms of survival. The p value 
was not significant for these studied variables. These 
results of our study go against the reported studies... 
Small sample size, history of half of surgeries outside 
our center, stage specific inconsistent numbers, lack of 
consistent uniform calcitonin estimation as mentioned 
above are the possible factors for the observed negative 
discrepancy. Hopefully however our study will provide 
some insight for future studies with small number.
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Conclusion
In conclusion, the current study represents a 

retrospective analysis of patients with MTC with median 
follow up of 79 months. Stage of disease appears to 
be the strongest predictors of overall survival. Total 
thyroidectomy and adequate neck dissection, superior 
mediastinal surgery as per the stage and primary tumor 
size is standard of care. After neck radiotherapy high 
or fluctuating serum calcitonin levels in absence of 
metastasis on imaging should be judged cautiously.

The use of kinase inhibitors in metastatic disease 
should be restricted for patients with documented 
progression on imaging or symptomatic in span of at 
least 8 to 12 months. Isolated high tumor calcitonin, or 
small metastatic burden with high markers are better 
kept under close watch. TKI once started needs to be 
continued and often after period of average time span of 
several months to a year need dose adjustment. 

It seems that in near future we will have defined tumor 
targets and a personalized approach may exist in terms 
of the TKI. Immunotherapy has already knocked the doors 
in management of several solid tumors and we may have 
another player in the game in near future.

Despite of technological advances in imaging 
techniques, treatment modalities, genetic screening and 
TKI in metastatic disease has not added any survival 
advantage particularly in advanced stage disease.
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