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ABSTRACT

Introduction: Medullary thyroid cancer is one of the less common types of thyroid malignancies
as compared to the more frequent papillary and follicular types and constitutes 4% of thyroid
cancer. Serum tumors markers are a significant part of diagnosis and postoperative follow-up.
Although calcitonin is an apparent marker, levels of carcinoembryonic antigen (CEA) can also
be used. In patients that are surgically managed, calcitonin levels can begin to rapidly decline
within the first postoperative hour.

Case Report: This paper presents a case of 37-year-old Indian female treated for medullary
thyroid carcinoma and followed-up over a year. Fine-needle aspiration cytology (FNAC)
biopsy was reported as highly suspicious of malignancy. The patient underwent a near total
thyroidectomy and the following histopathology report confirmed medullary carcinoma.
Conclusion: This paper highlights the importance of biochemical follow- up of calcitonin level,
following surgical resection in cases of medullary thyroid carcinoma as a part of postoperative
care.
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INTRODUCTION

The thyroid tissue is known to be one of the most
radiation-sensitive tissues in the body, with excess
cancers occurring at doses as low as 100 mGy [1, 2]. Of
note, American statistics report that medical radiation
accounts for nearly half of the radiation exposure
experienced by the population [2]. Medullary thyroid
cancer is one of the less common types of thyroid
malignancies as compared to the more frequent papillary
and follicular types [3] and constitutes 4% of thyroid
cancer [1]. Chances of survival are much improved and
notably optimistic when the malignancy is detected
early.

This subtype of cancer is a neuroendocrine tumor and
comprises the parafollicular C cells. The malignant C cells
release an increased level of calcitonin that is medically
useful as a tumor marker used in diagnosis and follow-up
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[1]. Medullary cancer is infamous due to its involvement
in the multiple endocrine neoplasia type 2 (MEN2)
syndromes. However, the sporadic, nonhereditary type
is actually responsible for 80% of cases [1]. The tumor
can present as a neck mass and this is most common, or
with symptoms pertaining to increased hormone levels
similar to other tumors composed of neural crest cells.
Tumor secretion of calcitonin, calcitonin gene related
peptide can cause diarrhea or facial flushing in patients
with advanced disease, while occasionally the secretion of
ACTH (corticotropin) can manifest as Cushing’s syndrome
[1]. When present as part of the MEN2 combination the
patient may suffer accordingly with hyperparathyroidism,
a pheochromocytoma or a marfanoid habitus, mucosal
neuromas, and intestinal ganglioneuromatosis [1].

This report pertains to a case of early stage medullary
thyroid carcinoma that developed in a lady with previous
radiation exposure and was successfully operated upon.
In this discussion, we dissect the process of postoperative
follow-up and the dilemma of the increasing tumor
marker, calcitonin following such definitive treatment.

CASE REPORT

A 37-year-old Indian female nurse, with a five-year
history of without any radiation exposure while working as
orthopedic surgical staff, presented to our surgical clinic
in July 2012 with a self-discovered nodule in the right
lobe of her thyroid gland. Further questioning revealed
weight loss, a history of gestational hypothyroidism
treated with levothyroxine and a significant family history
with a father currently in remission after treatment for an
oropharyngeal malignancy.

Following appropriate examination, appropriate
investigations were undertaken including a fine-needle
aspiration cytology (FNAC) biopsy. The FNAC was
reported as highly suspicious of malignancy. FNAC
features showed several small and large clusters of
elongated spindle-shaped cells. Hyperchromatic,
pleomorphic nuclei with scant cytoplasm. Glassy pink
amyloid-like material was also present, suggestive of
medullary thyroid carcinoma. Consequently, the patient
underwent a near total thyroidectomy on 24th July
2012 and the histopathological diagnosis confirmed
our suspicions of malignancy and further diagnosed a
containing medullary carcinoma, staged as TINoMo with
no nodular involvement. Computer tomography scans of
the chest, abdomen and pelvis were done after the surgery
ruled out any metastasis.

Between 2013 and 2014, the patient was seen at
regular follow-up visits and neck ultrasounds, as well as
calcitonin and CEA levels were repeated. The increasing
size of the small residual thyroid tissue left from 1 cm in
2013 to 1.8 in 2014 was noted along with rising CEA and
calcitonin levels as depicted in the (Figure 1 and Figure
2).
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Figure 1: Rising trend of calcitonin in postoperative period.
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Figure 2: Rising trend of carcinoembryonic antigen in
postoperative period.

DISCUSSION

Initial Steps

Multiple sources list the same process of diagnosis
as was followed by our team which comprises clinical
examination, followed by a neck ultrasound and fine
needle aspiration. There is controversy regarding the use
of calcitonin measurement when there is a high suspicion
and is not carried out in the United States because of the
high frequency of falsely high serum calcitonin values
and the accuracy of FNAC [1]. Sonographic imaging is
used to determine lymph node metastasis, and when
detected then further imaging is used to stage the tumor.
Imaging techniques include neck computed tomography
(CT), chest CT, tri-phasic liver CT with contrast or liver
magnetic resonance imaging (MRI) with contrast [1].

Following pathological confirmation, serum tumor
markers become significant, and while calcitonin is the
apparent one, carcinoembryonic antigen (CEA) is also
of significance. Advanced imaging techniques discussed
above are also to be employed when the basal preoperative
calcitonin level is >400 pg/mL since this implies a high
risk of metastatic disease [1] Postoperatively, these
results allow the clinician to decide on the prognosis and
postoperatively indicate biochemical cure.

To complete the process, the patient must be
screened for the other manifestations of the MEN2
syndromes with measurement of calcium levels
for hyperparathyroidism and plasma fractionated
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metanephrines for pheochromocytoma, 4-urinary
fractionated metanephrines and catecholamine’s [1, 4].
Appropriate imaging can be additionally used if any of
these are suspected.

As with all neoplasms treatment varies according to
the stage of disease. Table 1 gives the details on the TNM
staging adopted by The Union for International Cancer
Control (UICC) and the American Joint Committee on
Cancer (AJCC) [1]. Our patient was classified as Stage
2 and the optimum treatment was offered through a
subtotal thyroidectomy.

The Evasiveness of Follow-Up

The case reported presents the question of when a
postoperative rise in calcitonin should be considered
as significant and when to provide further treatment.
It is important to note that there are alternative causes
for a rise in calcitonin. False-positive calcitonin results
may be obtained in patients with hypercalcemia,
hypergastrinemia, neuroendocrine tumors, renal
insufficiency, papillary and follicular thyroid carcinomas,
goiter, and chronic autoimmune thyroiditis [5]. Drugs
that can cause a false positive result include omeprazole,
beta blockers and glucocorticoids [5].

Kebebew et al, followed a 104 patients over an average
of eight years and found through multivariate analysis
that age and stage of disease are independent prognostic
factors, meaning that younger age and an earlier stage
of disease allow greater survival [6]. Pelizzo discovered
the same after a 37-year follow-up of a 157 patients but
also add extent of surgery as a prognostic factor [7].
This implies that a more advanced tumor requires more
extensive surgery and both relate to poor prognosis.
Furthermore, Kebebew et al., report that patients with
postoperative hypercalcitoninemia without clinical or
radiologic evidence of residual tumor after apparently
curative surgery may enjoy long term survival, but
elevated calcitonin can be attributed to occult disease [6].

The recommended method of postoperative follow-
up is through measurement of serum calcitonin and CEA

Table 1: Pathological TNM criteria

Thyroid carcinoma

Less than 2 em in diameter without evidence

SLCR of disease outside of the thyroid gland.
STAGE 2 Between 2 ?nd 4 cm without evidence of
extra thyroidal disease.
Greater than 4 cm, or level VI nodal
STAGE 3 metastases or microscopic extra thyroidal
invasion regardless of tumor size.
Any distant metastases, or lymph node
STAGE 4 involvement outside of level VI, or gross soft

tissue extension.
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after two to six months, and normal serum level of these
hormones indicates a biochemical cure [4, 8]. Successful
surgery and a biochemical cure have been associated,
with less than 4% risk of recurrence during follow-up
[3]. In patients that are surgically cured, calcitonin levels
begin to rapidly decline within the first postoperative
hour [8]. However, it is important to correctly time the
measurement since calcitonin levels in some patients can
sometimes take several months to normalize [8].

If a high calcitonin level is detected six or more
months following surgery than residual disease should
be suspected [8]. However, considering the risks and
difficulty of further and sometimes-radical neck surgery,
itis then required to decide the degree of residual disease.
Calcitonin values which are detectable but less than 150
pg/mL indicate persistent loco-regional disease in the
neck [8]. To locate this disease, neck ultrasound and
further imaging including CT scan and MRI scan should
be used [8]. High-resolution ultrasonography is preferred
because it is noninvasive, sensitive, and relatively
inexpensive, and moreover, it can be used in acquiring a
cytological diagnosis through FNAC [4].

It is recommended that in non-specialized
institutions, only cases of overt disease without
metastasis should undergo neck surgery [8]. If, on the
other hand, macroscopic disease is not found through
imaging and the calcitonin level remains constant then
annual follow-up is required. This is done through a neck
ultrasound and calcitonin measurement at sixth month
intervals, with particular emphasis on determining
the doubling time, which is a strong indicator of
survival [3, 4]. The American thyroid association states
that when there is no anatomic evidence of disease,
despite detectable serum creatinine, the best option
is observation [4]. Furthermore it recommends that,
in the case of nonhazardous loco-regional disease,
immediate intervention is of unknown benefit and such
lymph nodes may be observed or undergo re-operative
compartmental dissection of image or biopsy-positive
compartments [4].

Further when calcitonin levels are higher than 150
pg/mL, distant metastasis is more likely and extensive
imaging including neck and chest CT scan, liver MRI
scan, bone scan, spine and pelvis MRI scans or PET/CT
scan are required [4]. Although it is not the focus of this
report, a brief mention regarding the treatment options
for metastatic disease is necessary. Palliative treatments
include surgery, hepatic embolization, external beam
radiation therapy, and percutaneous interventions.
Active treatment is recommended for lesions in vital
locations, such as brain metastases, impending or
active central nervous system compression, airway
compromise, symptomatic lesions, hormonal secretion,
and impending or active fracture of a weight bearing bone
[4]. The management of patients with metastatic disease
outside the neck remains controversial [9].
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CONCLUSION

Postoperative follow-up and further management
consist of measuring calcitonin levels, with the key
number being at 150 pg/ml. Elevated biochemical levels
of calcitonin should be correlated with evidence of
macroscopic disease. Further management would range
from follow-up in cases of elevated biochemical levels only
to implementation of palliative care in cases of evidences
of metastatic disease in addition raised calcitonin levels.

KEKXRRFKRKXX

Author Contributions

Mirza Faraz Saeed — Substantial contributions to
conception and design, Acquisition of data, Analysis
and interpretation of data, Drafting the article, Revising
it critically for important intellectual content, Final
approval of the version to be published

Nida Fatima Sakrani — Analysis and interpretation of
data, Revising it critically for important intellectual
content, Final approval of the version to be published
Isam Mazin Juma — Analysis and interpretation of data,
Revising it critically for important intellectual content,
Final approval of the version to be published

Abbas Ali — Analysis and interpretation of data, Revising
it critically for important intellectual content, Final
approval of the version to be published

Guarantor
The corresponding author is the guarantor of submission.

Conflict of Interest
Authors declare no conflict of interest.

Copyright

© 2017 Mirza Faraz Saeed et al. This article is distributed
under the terms of Creative Commons Attribution
License which permits unrestricted use, distribution
and reproduction in any medium provided the original

EDORiUMjournaIs

Saeedetal. 174

author(s) and original publisher are properly credited.
Please see the copyright policy on the journal website for
more information.

REFERENCES

1. Tuttle RM, Ross DS. Medullary thyroid cancer:
Clinical manifestations, diagnosis, and staging.
[Available at: http://www.uptodate.com/contents/
medullary-thyroid-cancer-clinical-manifestations-
diagnosis-and-staging]

2.  Schneider AB, Cooper DS, Ross DS. Radiation-
induced thyroid cancer. [Available at: http://www.
uptodate.com/contents/radiation-induced-thyroid-
cancer]

3. Ganeshan D, Paulson E, Duran C, Cabanillas ME,
Busaidy NL, Charnsangavej C. Current update on
medullary thyroid carcinoma. AJR Am J Roentgenol
2013 Dec;201(6):W867—76.

4. Kloos RT, Eng C, Evans DB, et al. Medullary thyroid
cancer: Management guidelines of the american
thyroid association. Thyroid 2009 Jun;19(6):565—
612.

5. Ross DS, Cooper DS. Diagnostic approach to and
treatment of thyroid nodules. [Available at: http://
www.uptodate.com/contents/diagnostic-approach-
to-and-treatment-of-thyroid-nodules]

6. Kebebew E, Ttuarte PH, Siperstein AE, Duh QY,
Clark OH. Medullary thyroid carcinoma: Clinical
characteristics, treatment, prognostic factors, and
a comparison of staging systems. Cancer 2000 Mar
1;88(5):1139—48.

7. Pelizzo MR, Boschin IM, Bernante P, et al. Natural
history, diagnosis, treatment and outcome of
medullary thyroid cancer: 37 years experience on 157
patients. Eur J Surg Oncol 2007 May;33(4):493—7.

8. Tuttle RM, Cooper DS, Ross DS. Medullary thyroid
cancer: Treatment and prognosis. [Available at:
http://www.uptodate.com/contents/medullary-
thyroid-cancer-treatment-and-prognosis]

9. Giuffrida D, Gharib H. Current diagnosis and
management of medullary thyroid carcinoma. Ann
Oncol 1998 Jul;9(7):695-701.

Access full text article on
other devices

Access PDF of article on
other devices

International Journal of Case Reports and Images, Vol. 8 No. 3, March 2017. ISSN — [0976-3198]



Edorium Journals
www.edoriumjournals.com

EDORIUM Journals

Edorium Journals et al.

EDORIUM JOURNALS AN INTRODUCTION

Edorium Journals: An introduction

Edorium Journals Team

About Edorium Journals

Edorium Journals is a publisher of high-quality, open ac-
cess, international scholarly journals covering subjects in
basic sciences and clinical specialties and subspecialties.

Invitation for article submission
We sincerely invite you to submit your valuable
research for publication to Edorium Journals.

But why should you publish with Edorium
Journals?

In less than 10 words - we give you what no one does.

Vision of being the best

We have the vision of making our journals the best and
the most authoritative journals in their respective special-
ties. We are working towards this goal every day of every
week of every month of every year.

Exceptional services

We care for you, your work and your time. Our efficient,
personalized and courteous services are a testimony to this.

Editorial Review

All manuscripts submitted to Edorium Journals undergo
pre-processing review, first editorial review, peer review,
second editorial review and finally third editorial review.

Peer Review

All manuscripts submitted to Edorium Journals undergo
anonymous, double-blind, external peer review.

Early View version

Early View version of your manuscript will be published
in the journal within 72 hours of final acceptance.

Manuscript status

From submission to publication of your article you will
get regular updates (minimum six times) about status of
your manuscripts directly in your email.

Our Commitment

Six weeks
You will get first decision on your manuscript within six
weeks (42 days) of submission. If we fail to honor this
by even one day, we will publish your manuscript free
of charge.*

Four weeks

After we receive page proofs, your manuscript will be
published in the journal within four weeks (31 days).
If we fail to honor this by even one day, we will pub-
lish your manuscript free of charge and refund you
the full article publication charges you paid for your
manuscript.*

Favored Author program

One email is all it takes to become our favored author.
You will not only get fee waivers but also get information
and insights about scholarly publishing.

Institutional Membership program

Join our Institutional Memberships program and help
scholars from your institute make their research accessi-
ble to all and save thousands of dollars in fees make their
research accessible to all.

Our presence

We have some of the best designed publication formats.
Our websites are very user friendly and enable you to do
your work very easily with no hassle.

Something more...
We request you to have a look at our website to know
more about us and our services.

* Terms and condition apply. Please see Edorium Journals website for
more information.

We welcome you to interact with us, share with us, join us and of course publish with us.

[=] s [m]

[=]

Edorium Journals: On Web

CONNECT WITH US
: Q
S

Browse Journals

This page is not a part of the published article. This page is an introduction to Edorium Journals and the publication services.



