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INTRODUCTION

Medullary thyroid carcinoma (MTC) arises
from the calcitonin producing parafollicular cells
of thyroid gland. The tumor was described for the
first time by Hazard and colleagues in 1959.1 They
made a differentiation between poorly differenti-
ated thyroid carcinoma and MTC. In 1961, Sipple
described the association between MTC and mul-
tiple endocrine neoplasia (MEN2) type 2 syn-
dromes.2 MTC accounts 5-10% of thyroid cancers
presently. Most of them are sporadic but around
20% are due to mutation in (ret) proto-oncogene.
Hereditary MTC can be found in isolation (familial
MTC) or as a part of MEN syndrome type 2 (2A
or 2B).

Nodal metastasis is a feature of MTC, which
significantly worsens the prognosis.3,4 Lymph node
involvement is found in 10-30% of tumor less than
1cm and it is more frequent in tumors larger than
1cm. Surgery is the only curative treatment for MTC
and should remove all the neoplastic foci present
in the neck. Total thyroidectomy with central neck
dissection is the treatment of choice for all MTC
patients but the indications of lateral neck dissec-
tion is still controversial. Some5 advocate the need

of modified radical neck dissection initially even
in the absence of any suspicious lymph node. This
aggressive approach may result in high morbidi-
ties even in good centers but can eliminate the
disease completely and result in better progno-
sis. In our study, we evaluated the pattern of lymph
node metastases which may be helpful in stan-
dardizing the extent of surgery in MTC patients.

MATERIAL AND METHODS

It was a descriptive study of the patient
records from 1995 to 2010. All the patients who
were treated at Aga Khan University Hospital
Karachi were included and the patients who were
treated initially outside were excluded from the
study.

The data was analyzed on SPSS version 16. Per-
centage and mean was used to analyze the re-
sults of study.

RESULTS

Total number of the patients were 40;  25
(62.5%) males and 15 (37.5%) females. Mean age
was 46.2 years.
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ABSTRACT

Background: Medullary cancer arises from C- cells and accounts for 5-10 % of thyroid cancers. Most
common site of metastasis is central compartment of neck and then ipsilateral neck nodes. Involvement of
contralateral neck nodes shows poor prognosis. The only curative treatment in medullary cancer is surgery.
The objective of this study was to see the pattern of lymphatic spread in medullary carcinoma.

Materials & Methods: It was a retrospective review from 1995 to 2010. The patients who were treated
initially outside were excluded.

Results: Total number of the patients were 40; 25(62.5%) males and 15(37.5%) females. Mean age was 46.2
years. In all patients, diagnosis was made on FNAC. Patients were divided in three groups on the basis of
primary tumor size. In group A (16 patients), tumor size was less than 2 cm, in group B (13 patients), tumor
size was 2-4cm and in group C (11 patients), tumor size was more than 4cm. On final histopathology
reports, in Group A, 6(37.5%) patients had positive central neck nodes. In group B, central neck nodes were
positive in 8(61.5%) patients and 3(23%) patients also had ipsilateral positive nodes. All patients in Group C
shown metastasis in central nodes (100%), while 5(45.45%) patients had positive ipsilateral nodes and
3(27.27%) patients had contralateral positive nodes.

Conclusion: Chances of metastasis increase with tumor size and the most common site is the central neck
compartment.
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 Lymphatic spread in medullary thyroid carcinoma

In all patients, diagnosis was made on FNAC.
Calcitonin was also raised in all the patients. Ul-
trasonography was done in all patients to assess
the size of primary thyroid tumor and to see any
cervical lymphadenpathy. No patient was found
to have MEN2 syndrome.

Patients were divided in three groups on the
basis of primary tumor size. In group A, tumor
size was less than 2cm, in group B tumor size was
2-4cm and in group C tumor size was more than
4cm. 16 patients came into Group A, 13 in Group
B and 11 in Group C. Pre-operatively, no neck
nodes were assessed in group A, 4 patients had
neck nodes on ipsilateral side in group B and in
group C, 6 patients had ipsilateral nodes and 5
patients had bilateral nodes.

All the patients of group A underwent total
thyroidectomy and central neck dissection. In
Group B, 9 patients underwent total thyroidec-
tomy and central neck dissection while remaining
4 patients underwent total thyroidectomy, central
and ipsilateral neck dissection also. In group C, 6
patients had ipsilateral neck dissection while 5
patients underwent bilateral neck dissection along
with total thyroidectomy and central neck dissec-
tion.

On final histopathology reports, in Group A,
6 (37.5%) patients had positive central neck nodes.
In group B, central neck nodes were positive in 8
(61.5%) patients and 3 (23%) patients also had
ipsilateral positive nodes. All patients in Group C
shown metastasis in central nodes (100%), while 5
(45.45%) patients had positive ipsilateral nodes
and 3 (27.27%) patients had contralateral positive
nodes.

Overall pattern of metastasis among 40 pa-
tients has shown that central compartment is the
most commonly involved site (62.5%), followed
by ipsilateral metastasis (20%) and contra-lateral
involvement is seen only in 7.5% patients. More
over, tumor size remained the major factor regard-
ing neck metastasis.

DISCUSSION

There is a scarcity of published data about
the pattern of lymph node metastasis in MTC. In
few series, low number of patients does not allow
the detailed analysis while other series failed to
make a clear distinction between primary and
reoperative tumors.6 The present literature shows
that most common site of metastasis in MTC is
central and ipsilateral compartment. More over,
ipsilateral compartment is involved more frequently
than the contralateral compartment.7 Therefore,
when there is extensive cervical nodal metastasis
then lymphatic tumor cells tend to spread to me-

diastinal and hilar8 nodes. In this study also, it has
been shown that central and ipsilateral compart-
ment are frequently involved by the tumor while
contralateral site is the less frequently involved site.

There are many factors which predict the
prognosis and cure rate in MTC. These are age,
sex, tumor size, tumor capsule, multicentricity and
nodal metastasis.9 Tumor size is the major factor
which predicts the lymph node metastasis and
outcome of the disease.10

In our study, the tumor grater than 4cm had
100%  lymph node metastasis to the central nodes,
45.45% to the ipsilateral side and 27.27% to the
contralateral side. These results may help to con-
sider the neck dissection in tumors larger than 4
cm. Surgery is the only curative treatment modal-
ity in MTC. The role of chemotherapy and radio-
therapy has not been established so far. There-
fore, due to limited therapeutic options, it be-
comes very crucial that at first time adequate sur-
gical procedure must be offered. It is very clear
that total thyroidectomy and central neck dissec-
tion should be done in all patients of MTC. Con-
troversy is present regarding ipsilateral and con-
tralateral neck dissection. Some advocate that
lymphatic spread is very frequent in MTC; there-
fore, central and bilateral neck dissection should
be performed in all the patients with MTC.11 But
in other studies, it has been shown that ipsila-
teral or bilateral neck dissection should only
be done when there are evidence of diseases
metastasis because biochemical cure is reached
only in few cases regardless of any surgical pro-
cedure.12

At our center, ipsilateral and contralateral
neck dissection was only performed when there
was evidence of metastatic neck disease. As shown
in this study, central compartment is the
most common site for metastasis, so it should be
cleared meticulously from hyoid bone above to
the innominate vessels below in all the MTC. Long
term survival of MTC patients is 60-90% without
metastatic disease while patients with metastatic
disease has 5 years survival rate of approximately
5o%.13-15

Lymph node metastasis is one of the major
prognostic factors in MTC. Therefore, we should
be familiar with the pattern of lymphatic spread
and on theses basis, extent of surgery can be de-
cided which may be helpful in curing the patients.
The results of our study are compatible to the in-
ternational studies, however due to limited num-
ber of patients and retrospective review; clear cut
recommendation can not be made. In this regard,
larger prospective studies are needed to reach on
concrete conclusion for better outcomes in med-
ullary thyroid carcinoma patients.
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CONCLUSION

Critical to the treatment of medullary thyroid
carcinoma is complete surgical resection as there
is no other option available till now. Central com-
partment is the commonest site involved by the
tumor metastasis, followed by ipsilateral and con-
tralateral compartments. Metastasis becomes more
evident with increasing tumor size. However, more
research is needed to identify the causes and other
therapies able to cure the disease.

REFERENCES

1. Hazard JB, Hawk WA, Crile G Jr. Medullary
(solid) carcinoma of the thyroid: a clinicopatho-
logical entity. J Clin Endocrinol Metab
1959;19:152-61

2. Sipple J. The association of pheochromocytoma
with carcinoma of the thyroid gland. Am J Med
1961;31:163–6.

3. Dottorini ME, Assi A, Sironi M, Sangalli G,
Spreafico G, Colombo L. Multivariate analysis
of patients with medullary thyroid carcinoma:
prognostic significance and impact on treatment
of clinical and pathological variables. Cancer
1996;77:1556.

4. Moley JF, DeBenedetti MK. Patterns of nodal me-
tastases in palpable medullary thyroid carci-
noma: recommendations for extent of node dis-
section. Ann Surg 1999;229:880–7.

5. Scollo C, Baudin E, Travagli JP, Caillou B, Bellon
N, Leboulleux S, Schlumberger. Rationale for
central and bilateral lymph node dissection in
sporadic and hereditary medullary thyroid can-
cer. Journal of Clinical Endocrinology and Me-
tabolism 88;2070–5.

6. Noguchi S, Noguchi A, Murakami N. Papillary
carcinoma of the thyroid: developing pattern of
metastasis. Cancer 1970;26:1053

7. Gimm O, Ukkat J, Dralle H. Determinative
factors of biochemical cure after primary
and reoperative surgery for sporadic medul-
lary thyroid carcinoma. World J Surg
1998;22:562

8. Buhr HJ, Kallinowski F, Raue F, Frank-Raue K,
Herfarth C. Microsurgical neck dissection for oc-

cultly metastasizing medullary thyroid carci-
noma: three-year results. Cancer 1993;72:3685

9. Paolo Miccoli, Michele N Minuto, Clara Ugolini,
Eleonora Molinaro1, Fulvio Basolo, Piero Berti,
Aldo Pinchera1 and Rossella Elisei. Clinically
unpredictable prognostic factors in the outcome
of medullary thyroid cancer. Endocrine-Related
Cancer 2007;14:1099–1105.

10. Tamagnini P, Iacobone M, Sebag F, Marcy M,
DeMicco C, Henry JF. Lymph node involvement
in macroscopic medullary thyroid carcinoma.
British Journal of Surgery 2005;92:449–53.

11. Scollo C, Baudin E, Travagli JP, Caillou B, Bellon
N, Leboulleux S, Schlumberger M Rationale for
central and bilateral lymph node dissection in
sporadic and hereditary medullary thyroid can-
cer. J Clin Endocrinol Metab. 2003;88:2070-5.

12. Modigliani E, CohenR, Campos JM, Conte-
Devolx B, Maes B, Boneu A, et al.Prognostic
factors for survival and for biochemical cure in
medullary thyroid carcinoma: results in 899 pa-
tients. The GETC Study Group. Grouped’etude
des tumeurs a calcitonine. Clin Endocrinol (Oxf).
1998;48:265-73

13. Kallinowski F, Buhr HJ, Meybier H, et al. Medul-
lary carcinoma of the thyroid–therapeutic strat-
egy derived from fifteen years of experience.
Surgery 1993;114:491–6.

14. Dottorini ME, Assi A, Sironi M, et al. Multivariate
analysis of patients with medullary thyroid car-
cinoma. Prognostic significance and impact on
treatment of clinical and pathologic variables.
Cancer 1996;77:1556–65.

15. Fuchshuber PR, Loree TR, Hicks WL, et al. Med-
ullary carcinoma of the thyroid: prognostic fac-
tors and treatment recommendations. Ann Surg
Oncol 1998;5:81–6.

Corresponding author:

Dr. Maqbool Ahmad Baloch
Senior Registrar ENT Ward
DHQ Teaching Hospital
D.I.Khan, Pakistan
E-mail: maqbaloch2002@yahoo.com


