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Preface

The overall incidence and prevalence of thyroid disease, particularly thyroid
cancer, have both been increasing globally, mostly due to the scientific devel-
opment and technological advances in diagnostic and therapeutic tools pro-
viding early detection and increased survival.

This increase is evident primarily in low-risk differentiated thyroid carci-
nomas, which confronts the clinician with the dilemma of performing over-
treatment versus jeopardizing the patient while choosing a conservative
approach. Guidelines which have been prepared to standardize and clarify the
approaches to the thyroid diseases, depending on the researches that have
been made over the last two decades yielded a paradigm shift in favor of
behaving less invasive regarding surgery and radioiodine therapy. However,
as we discussed the daily cases in our endocrine multidisciplinary meeting,
we have recognized that the application of recommendations made in these
current evidence-based clinical practice guidelines to the real cases with their
unique features was not always as easy as it was thought. So, this observation
gave us the inspiration to compile this case-based book with the hope that the
cases might serve as a model in the solution of clinical situations that a clini-
cal practitioner may face. Moreover, the effectuality of the case-based articles
as a learning tool has been well known and we think that the cases in this
book will provide a brief review of the literature.

This book also covers the cases with parathyroid diseases emphasizing the
utility of innovative modalities like *F-Choline PET/CT in the localization
and minimally invasive and endoscopic parathyroid surgery in the surgical
excision of parathyroid adenomas.

All cases are from the daily practice of the renowned experts in nuclear
medicine, clinical endocrinology, and endocrine surgery.

Thyroid and Parathyroid Diseases: A Case-Based Guide is divided into
three parts. In Part I problems of benign thyroid diseases are discussed. Part
II covers the various clinical issues confronted in the diagnosis and care of
thyroid cancer. Part III is dedicated to the management of parathyroid dis-
eases. We would like to thank all the contributors to the book. We thank our
colleagues who have provided support to the evaluation of the cases, but who
are not mentioned as authors in this book. We also wish to cordially thank
Corinna Hauser and Rakesh Kumar Jotheeswaran from Springer for their
assistance and input in the preparation of this book.
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Preface

We hope nuclear medicine, clinical endocrinology, oncology, and general
surgery specialists and residents who take care of patients with thyroid and
parathyroid diseases will benefit from this book.

Tamer Oziilker
Mine Adasg
Istanbul, Turkey Semra Giinay
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Amiodarone-Induced
Thyrotoxicosis in a Patient
with Multinodular Goiter

Serpil Salman

Abstract

An old male who presented with atypical
symptoms was diagnosed with thyrotoxicosis.
He had multinodular goiter and was taking
amiodarone (probably intermittently for a
long time) for atrioventricular arrhythmias.
The findings were interpreted in favor of ami-
odarone thyroiditis, but it was difficult to dis-
tinguish the type of amiodarone-induced
thyrotoxicosis (AIT) because findings of both
type 1 and 2 AIT were observed. Combined
antithyroid drug (methimazole 20 mg/day)
and corticosteroid (prednisolone 40 mg/day)
were administered to treat both types of
AIT. Normal thyroid hormone levels were
found in the second week of treatment.
Hepatotoxicity and decreasing platelet count
developed as side effects of methimazole;
therefore, the drug was stopped. Prednisolone
was continued at the same dosage for 4 weeks
and tapered to 6-10 mg every 4 weeks.
Meanwhile, liver enzyme levels and platelet
count returned to acceptable levels, but there
was a risk of exacerbation. The patient was
operated during the fourth month of follow-up
when his cardiac problems were stable.

S. Salman
Istinye University Medical Faculty,
Department of Internal Medicine, Istanbul, Turkey

1.1 Case Presentation

A T4-year-old male was referred from a cardiol-
ogy clinic because his thyroid-stimulating hor-
mone (TSH) level was low during evaluation of a
relapsed atrial fibrillation (AF) episode. He pre-
sented with weakness, fatigue, depressive mood,
and palpitation. No typical hyperthyroidism symp-
toms, such as weight loss, sweating, and tremor,
were observed. Oral amiodarone treatment was
administered for 2 years and withdrawn 1.5 years
ago. Since withdrawal, some infusions were
administered at different medical centers for recur-
rent episodes of cardiac arrhythmia. Following a
new AF episode with fast ventricular response,
oral amiodarone of 200 mg/day was administered
for 2 months. He had multinodular goiter (MNG)
for a few years. He had no history of thyroid dys-
function, and he underwent his last checkup 1 year
ago. Coronary artery bypass graft operation was
performed 14 years ago. He was receiving aspirin
100 mg o.d., candesartan 16 mg o.d., and bisopro-
lol 5 mg b.i.d.

On physical examination, the patient was con-
scious and oriented but looked depressed and
pale. His body mass index was 35.5 kg/m?
(105 kg/172  cm), blood pressure was
130/80 mmHg, and arrhythmic heart rate was
110 beats/min. The thyroid gland was enlarged,
bilateral nodules measuring 1-2 cm. There was
no sign of thyroid eye disease or pretibial
myxedema.
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Laboratory test in the cardiology clinic
revealed TSH levels of 0.054 (0.27-4.20) ulU/
mL, free triiodothyronine (fT3) of 3.41 (2.0-
4.4) pg/mL, and free thyroxine (fT4) of 1.92
(0.93-1.70) ng/dL. The cardiologist advised con-
tinuing amiodarone treatment.

1.2 Discussion

1.2.1 Evaluation and Diagnosis

The initial laboratory workup in the cardiology
clinic showed mild hyperthyroidism, but after
5 days, the levels worsened as follows: TSH level
of <0.001 (0.27-4.20) ulU/mL, total T3 level of
237 (83-200) ng/dL, T3 level of 4.96
(2.0-4.40) pg/mL, and fT4 level of 4.11
(0.93-1.70) ng/dL. An effective treatment for
thyrotoxicosis was needed because it is an impor-
tant factor for the redevelopment of atrioventricu-
lar arrhythmias and exacerbation of ischemic
heart disease or heart failure particularly in old
age [1].

Detailed investigation of every patient is
essential for an appropriate treatment plan for
thyrotoxicosis. In addition to toxic MNG, other
main causes of thyrotoxicosis accompanying
euthyroid MNG should be considered in the pres-
ent patient; these include autoimmune thyroid
disease (Graves’ disease), subacute thyroiditis,
and intake of exogenous thyroxine and/or iodine
(including amiodarone, iodine radiocontrast
agent, and supplements). For initial workup, thy-
roid function tests, thyroid ultrasonography, and
if possible thyroid uptake/scan are necessary [2].
Thyroglobulin testing works only in patients sus-
pected of factitiously taking thyroxine whose
scintigraphy test shows no uptake. Thyroglobulin
testing is not needed for the diagnosis of other
causes of thyrotoxicosis [2].

As previously mentioned, at first visit, the
TSH level was low, and thyroid hormone levels
(particularly FT4 levels) were high. Laboratory
results revealed no abnormality except for a
mildly decreased platelet count: TSH receptor
antibody (TRAb) 0.37 (<1.75) IU/L, anti-thyro-
peroxidase (anti-TPO) level of 11 (<34) IU/mL,

anti-thyroglobulin  (anti-Tg) level of 10
(<115) IU/mL, aspartate aminotransferase (AST)
level of 29 (0—40) U/L, alanine aminotransferase
(ALT) level of 37 (0—41) U/L, alkaline phospha-
tase (ALP) level of 50 (40-130) U/L, total biliru-
bin level of 0.71 (0.20-1.10) mg/dL, creatinine
level of 0.75 (0.70-1.20) mg/dL, erythrocyte
sedimentation rate (ESR) of 18 (0-20) mm/h,
C-reactive protein level of 3.25 (0-5) mg/L,
white blood cell count of 4800/mm?, hemoglobin
level of 14.0 g/dL, and platelet count of 136,000/
mm?® (163,000-337,000). On thyroid ultrasonog-
raphy, bilaterally enlarged thyroid gland with
mixed nodules (maximum 27 mm in diameter)
was observed, and color-flow Doppler sonogra-
phy revealed no hypervascularity. Technetium-
99m pertechnetate scan showed no uptake (0%).

According to these results, this was a case of
thyrotoxicosis with an absent radioactive iodine
uptake (RAIU) over the neck. The causes of nor-
mal or elevated RAIU, such as Graves’ disease,
toxic MNG, and resistance to thyroid hormone,
were excluded [2]. Normal levels of thyroid anti-
bodies, namely, TRAD, anti-TPO, and anti-Tg,
were the other reasons for excluding Graves’
disease. A near-absent RAIU can be associated
with amiodarone-induced thyroiditis, painless
(silent) thyroiditis, subacute (granulomatous, de
Quervain’s) thyroiditis, palpation thyroiditis, iat-
rogenic thyrotoxicosis, factitious ingestion of
thyroid hormone, struma ovarii, acute thyroiditis,
and extensive metastases from follicular thyroid
cancer. In the present study, most of the possibili-
ties were excluded according to history, physical
examination, and laboratory results: Subacute
thyroiditis is one of the main causes of low-
uptake thyrotoxicosis, but it is generally painful,
and high ESR is characteristic. Painless thyroid-
itis is mostly observed in women during postpar-
tum period who have a personal or family history
of autoimmune thyroid disease and typically
have anti-TPO positivity. Struma ovarii is a dis-
ease that occurs in women (our patient was an old
man). Our patient had no history of high-pressure
neck palpation or taking thyroid hormone. Acute
thyroiditis and extensive metastases from follicu-
lar thyroid cancer are very rare. In our case,
RAIU was reported as to be low as 0%. It is rarely
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<1% unless the iodine exposure is reoccurring,
such as during amiodarone treatment [2]. Our
patient was administered some drug infusions for
the refractory arrhythmias in the last 1.5 years,
and these were probably amiodarone infusions.
Besides, the patient had long-term oral amioda-
rone use in the period before the 1.5 years and in
the near past. Based on history, clinical, and labo-
ratory findings, AIT was the most likely
diagnosis.

Amiodarone is a commonly used antiarrhyth-
mic drug worldwide. It is a benzofuran compound
that contains approximately 37% iodine by
weight; therefore, a patient taking a standard
200 mg oral daily dose of amiodarone ingests
75 mg of organic iodine each day [3]. Amiodarone
infusion is also an option for medical therapeutic
management of severe arrhythmias as it is a rich
source of iodine. It is very lipophilic and accumu-
lates in the adipose tissue, cardiac and skeletal
muscles, and thyroid gland. An initial 50% reduc-
tion in plasma concentration 3—10 days after ces-
sation of chronic therapy is followed by a longer
terminal half-life of 13—-142 days as tissue stores
deplete [4].

To verify iodine load due to amiodarone, spot
urine sample (creatinine corrected) was sent to
the laboratory, but the assay results could not be
obtained within 1 week. Thus, treatment had to
be planned empirically (the result was found to
be very high at 3799 mcg/g creatinine on the fifth
day of treatment).

There are two types of AIT. Differentiating
between the types is necessary because their ther-
apies differ. In type 1, the problem is increased
synthesis of thyroid hormone due to substrate
(i.e., iodine) load. This type may occur in patients
with underlying MNG or latent Graves’ disease.
High vascularity in color-flow Doppler sonogra-
phy, T4/T3 ratio of <4, normal/slightly increased
serum interleukin-6 (IL-6) level, and normal/
increased thyroidal RAIU indicate a type 1
AIT. In addition, antibodies test positive if type 1
AIT is related to Graves’ disease. In type 2, there
is an excess release of T4 and T3 due to destruc-
tive thyroiditis caused by direct amiodarone tox-
icity on follicular cells. Clinical features of type 2
AIT are small, diffuse, firm, and occasionally

tender gland on palpation, absent vascularity in
color-flow Doppler sonography, T4/T3 ratio of
>4, profoundly increased serum IL-6 level, and
low/absent thyroidal RAIU [2, 5, 6].

In the present case, IL-6 level was found to be
7.1 (normal: <5.9) ng/mL, indicating type 1
AIT. The patient had features of both type 1 (nod-
ular goiter, T4/T3 ratio of <4, and slightly
increased IL-6 level) and type 2 (absent thyroid
uptake, no vascularity) AIT. Therefore, the type
of AIT could not be determined based on these
results. Differentiating between the two types of
AIT can frequently be difficult because most cri-
teria are not highly specific and thyroid evalua-
tion by Doppler requires an experienced
sonographer. Indeed, both conditions may also
coexist in a person. Combined antithyroid drug
and corticosteroid therapy should be used to treat
patients in whom the etiology of thyrotoxicosis
cannot be unequivocally determined [2].

The clinical manifestations of hyperthyroid-
ism were not prominent in our patient as expected
to be seen in old age [1]. Amiodarone use can
also mask symptoms in two ways: its beta-block-
ing activity minimizes adrenergic manifestations
of excess thyroid hormone, and amiodarone
metabolites may block binding of T3 to its
nuclear receptor [7].

The time of amiodarone toxicity occurrence is
unpredictable. Toxicity can occur in both short-
and long-term uses as well as after drug with-
drawal. According to Tomisti et al., the factors
associated with a shorter time of onset are type 1
AIT, larger thyroid volume, and larger body sur-
face area [8]. In our patient, AIT developed after
a long time-irregular drug use. He was obese and
had a large goiter. There was no information
about his thyroid hormone levels from the previ-
ous year until the recent evaluation, which sug-
gested the necessity for checkup at 3—6-month
intervals [6], even after amiodarone withdrawal
for at least 2 years [8].

1.2.2 Management

One question was whether amiodarone treatment
could be continued. The recommendation of
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2016 American Thyroid Association (ATA)
Guideline [2] for the need to discontinue amioda-
rone states that “It is controversial because (1)
this drug is frequently the only medication able to
control cardiac arrhythmia, (2) the effects of this
fat-soluble drug may persist for many months,
(3) amiodarone may have T3-antagonistic prop-
erties at the cardiac level and inhibit T4 to T3
conversion in the heart such that withdrawal may
actually aggravate cardiac manifestations of thy-
rotoxicosis. Deaths from ventricular fibrillation
have occurred after stopping amiodarone in
patients with AIT. In addition, type 2 AIT typi-
cally responds to treatment even if amiodarone
therapy is continued, but continuation may lead
to a more prolonged time to recovery and a higher
rate of future recurrences of AIT.” An alternative
is dronedarone, which is a non-iodinated benzo-
furan derivative of amiodarone. It is relatively
safe but does not sufficiently replicate the effects
of amiodarone [5], and it is not available in our
country. Thus, there was no effective alternative
drug for our patient, and amiodarone was contin-
ued at a low dose of 200 mg because of his refrac-
tory arrhythmias.

For thyrotoxicosis, methimazole 20 mg and
prednisone 40 mg were started, although the sug-
gested starting dosage of methimazole is higher
(40 mg/day) [2]. On the second week of treat-
ment, the total T3, fT3, and fT4 levels normal-
ized, but liver enzyme (such as AST, ALT, and
GGT) levels were 3—4 times higher than the
upper limit, and platelet count decreased from
136,000 to 55,000/mm?. Bilirubin level remained
in the normal range. Both hematology and hepa-
tology consultations suggested discontinuation
of aspirin and methimazole treatments. Therefore,
both drugs were stopped. Two weeks later, liver
enzyme and platelet levels normalized, and T3
and/or fT4 levels were not increasing. The rapid
response indicated type 2 AIT; prednisolone
40 mg/day was continued for another 4 weeks
and was tapered to 6-10 mg every 4 weeks.
Meanwhile, a new exacerbation of atrioventricu-
lar arrhythmia developed. Transthoracic Doppler
echocardiography revealed diffuse hypokinesis
of the left ventricle where the ejection fraction
decreased from 52% to 38% and pulmonary arte-

rial pressure increased from 45 to 56 mmHg
compared with evaluation at attendance. No
thrombus was noted on transesophageal echocar-
diography. A successful cardioversion was per-
formed, and warfarin treatment was started.

During the fourth month of follow-up, his thy-
roid hormone levels were again at the upper limit,
his urinary iodine was 932 mcg/g creatinine, and
he was on sinus rhythm. A permanent solution
was needed because, in case of a new thyroid
exacerbation, there is no reliable treatment
option, such as antithyroid medication or plasma-
pheresis (having platelets at the lower limit).
Moreover, RAI therapy, which is usually not fea-
sible in patients with AIT, because of low RAIU
[9], was not applicable to our patient.
Thyroidectomy was a valid option and was not
delayed considering the risk of hemodynamic
status deterioration [10].

1.2.3 Follow-Up and Outcome

At the end of the fourth month, the patient’s car-
diac problems, platelet count (137,000/mm?), and
thyroid function test results had stabilized, and
total thyroidectomy was performed under steroid
management. After the surgery, it is a routine
procedure to wait for the pathological report and
to endogenously check the stimulated thyroglob-
ulin level during the third week for detecting any
malignancy before starting thyroxine replace-
ment. However, thyroxine replacement was given
just after thyroidectomy because of cardiac risk.
On pathological examination, one of the nodules
showed tumor with a low risk (6 mm, follicular
variant papillary, TINxMx). Thyroxine replace-
ment was continued and targeted at TSH level of
0.5-2.0 ulU/mL in accordance with the 2015
ATA Guideline [11]. During his last visit, his
thyroglobulin level was <0.1 ng/mL, and his TSH
level was 1.2 ulU/mL.

1.2.4 Future

There is a need to improve the decisive criteria
for differentiating between type 1 and type 2 AIT.
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What Can We Learn from This Case?

e The clinical manifestations of hyperthy-
roidism are not typical in old age, par-
ticularly in amiodarone users.

* During the evaluation of thyrotoxicosis
in patients with underlying cardiac
rhythm problem, even though there is no
information about amiodarone use, the
possibility of AIT should be investigated
because some patients do not inform
about any medication they took during
heart attacks.

» Differentiating between the two types of
AIT is important, even though it can
frequently be difficult, and both
conditions may coexist.

e If differentiation is not possible, treating
both with antithyroid medication and
steroids to control symptoms is necessary.
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Factitious Hyperthyroidism

Ayse Kubat Uziim and Giilsah Yenidiinya Yalin

Abstract

Hyperthyroidism is generally characterized by
symptoms of anxiety, fatigue, palpitations,
tremor, heat intolerance, increased perspira-
tion, and weight loss. The most common cause
of endogenous hyperthyroidism is Graves’
disease. However, the presence of exogenous
hyperthyroidism should also be considered in
the presence of hyperthyroidism symptoms in
patients who are receiving levothyroxine
replacement therapy. The term ‘“exogenous
hyperthyroidism” is used to describe hyper-
thyroidism caused by ingestion of excessive
amounts of thyroid hormone. This is generally
due to high dose of levothyroxine replacement
which is aimed for TSH suppression during
the treatment of thyroid carcinoma. However,
it may also occur in patients with psychiatric
disorders when they take excessive doses of
thyroid hormone intentionally, especially
when they aim to draw attention. This condi-
tion is termed ‘“thyrotoxicosis factitia.” We
hereby present a case with thyrotoxicosis fac-
titia and the challenges during the process of
diagnosis.
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Medicine, Istanbul University, Istanbul, Turkey
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2.1 Case Presentation

A 19-year-old female patient was admitted to our
endocrinology outpatient clinic with symptoms
of palpitation, tremor, heat intolerance, increased
perspiration, and weight loss. She had been prac-
ticing as a nursing student, and her complaints
had started 2 months ago after she had started a
new educational program in the cardiology
department. On her physical examination, her
skin was warm and moist, heart rate was 122/
min, and blood pressure was 145/80 mmHg.
Cardiopulmonary and abdominal examination
was unremarkable. The thyroid gland was non-
palpable and painless. No sign of thyroid orbi-
topathy or pretibial edema was noted. Laboratory
results were as follows: TSH, <0.001 mIU/L
(0.27-4.2 mlIU/L); free T4, 46 pmol/L (12—
22 pmol/L); free T3,9.3 pmol/L (3.1-6.8 pmol/L);
anti-TPO, 10 IU/mL (0-34 IU/mL); anti-Tg,
32 IU/mL (0-115 IU/mL); thyroid stimulating
immunoglobulin (TSI) < 1 U/L (negative); WBC,
5600/pL; Hgb, 12 g/dL; Hct, 36%; PIt, 160000/
pL; ALT, 28 U/L; erythrocyte sedimentation rate,
10 mm/h; CRP < 5 mg/L; and B-HCG < 0.1 mLU/
mL. Thyroid ultrasonography (USG) showed a
homogenous parenchymal structure with normal
gland size and vasculature. Scintigraphy of thy-
roid gland demonstrated low technetium-99m
uptake (1%). The patient denied the presence of
any prior medication or treatment that may have
affected thyroid functions and had no known
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previous iodine administration in her history. The
initial diagnosis was presumed as silent thyroid-
itis, and beta-blocker treatment with propranolol
40 mg b.i.d. was initiated to ameliorate patient’s
symptoms. However, her condition gradually
deteriorated, and free T4 levels continued to rise
without any evident reason (fT4: 54 pmol/L). The
patient denied consuming meat products which
made ingestion of desiccated thyroid tissue and
“hamburger hyperthyroidism” unlikely. Struma
ovarii and factitious hyperthyroidism were also
considered in the differential diagnosis. In order
to rule out factitious hyperthyroidism, plasma
thyroglobulin (Tg) level was assessed, and the
result was extremely low (Tg < 0.1 ng/mL)
despite the presence of hyperthyroidism. This
finding confirmed factitious hyperthyroidism. On
confrontation, the patient once again denied
using any medication including levothyroxine.
The patient was isolated to a private room with
24-h surveillance to ensure the cessation of levo-
thyroxine ingestion. Cholestyramine treatment
4 x 4 g was initiated in order to prevent absorp-
tion of possible recent L-thyroxine ingestion, and
the patient was consulted with the psychiatrists.
After 7 days of cholestyramine treatment, fT4
levels decreased gradually (fT4:27 pmol/L).

2.2 Discussion

2.2.1 Evaluation and Diagnosis

The classic symptoms of hyperthyroidism are
weight loss, heat intolerance, tremor, palpita-
tions, anxiety, increased frequency of bowel
movements, and shortness of breath. Factitious
hyperthyroidism is a form of exogenous hyper-
thyroidism caused by the surreptitious use of thy-
roid hormone. As there is no de novo thyroid
hormone secretion from the thyroid gland, it is
considered that this condition should, in fact, be
called “thyrotoxicosis factitia” [1]. The symp-
toms and signs in patients who take excessive
doses of thyroid hormone are also similar to
those in patients with hyperthyroidism due to
other etiological factors such as Graves’ disease.
However, the laboratory findings may simply

lead the physician to the accurate diagnosis when
a cautious clinical evaluation is performed.

In a patient with symptoms of palpitations,
tremor, heat intolerance, increased perspiration,
and weight loss such as in our case, thyroid
function tests should always be evaluated.
Presence of diffuse goiter, ophthalmopathy, and
pretibial myxedema may be indicative of Graves’
disease which is the most common cause of
endogenous hyperthyroidism [2]. Presence of
thyroid bruit on auscultation, a greater increase in
fT3 levels with respect to fT4 levels, and TRAB
positivity are supportive findings for Graves’
disease [3]. Radioactive iodine uptake (RAIU) is
high on thyroid scintigraphy in Graves’ disease
indicating de novo synthesis of thyroid hormone
[3]. Low RAIU may be associated with

thyroiditis, iodine contamination (due to
radiocontrast agents or medications like
amiodarone), struma ovarii, or factitious

hyperthyroidism. Therefore, uptake with thyroid
scintigraphy can be helpful in the differential
diagnosis by distinguishing presence of de novo
synthesis of thyroid hormone (normal or high
uptake) or release of preformed hormone into the
circulation from destruction of thyroid tissue
(low uptake) or an extrathyroidal source of
thyroid hormone as in factitious hyperthyroidism
(nearly absent uptake) [4].

In this patient, lack of diffuse goiter and thy-
roid orbitopathy with negative autoantibody lev-
els helped exclude the diagnosis of Graves’
disease. Serum f-HCG level was low, eliminating
the possibility of gestational thyrotoxicosis.
Therefore, a thyroid scintigraphy was performed
after pregnancy was ruled out. Presence of
pregnancy should always be ruled out in
hyperthyroid young women who are at the
reproductive age before thyroid scintigraphy is
performed [4]. Low technetium-99m uptake

results in thyroid scintigraphy could be
associated with subclinical thyroiditis, iodine
exposure, silent thyroiditis, “hamburger

thyroiditis” [5], struma ovarii, or factitious
hyperthyroidism [4].“Hamburger thyroiditis” is
a novel form of exogenous hyperthyroidism
caused by the ingestion of bovine thyroid tissue
which is inadvertently consumed with the
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hamburger meat that consists of bovine thyroid
gland in ground beef [5]. Normal acute phase
reactants and lack of neck pain and tenderness
on thyroid palpation eliminated the possibility of
subacute thyroiditis. As the patient denied iodine
exposure and consuming red meat recently,
iodine exposure and hamburger thyroiditis were
ruled out. Silent thyroiditis was presumed in the
initial diagnosis, and beta-blocker treatment was
administered to control symptoms. However,
patient’s symptoms and fT4 levels increased
gradually and as silent thyroiditis is generally
associated with mild hyperthyroidism which
lasts shorter than 2 months. Struma ovarii and
factitious hyperthyroidism were also suspected.
The  primary finding of  exogenous
hyperthyroidism is undetectable Tg levels in the
presence of high thyroid hormone levels [4]. Tg
is released along with thyroid hormone secretion
during endogenous hyperthyroidism, whereas its
release is suppressed in the setting of exogenous
thyroid hormone administration [4]. As Tg levels
would be high in struma ovarii due to ectopic
thyroid hormone synthesis in ovarian tissue, this
diagnosis was excluded. Furthermore, clinical
and biochemical features of hyperthyroidism are
generally uncommon in women with struma
ovarii. Diagnosis of factitious hyperthyroidism
was established in this patient based on small
thyroid gland size, negative autoantibody levels,
low wuptake on thyroid scintigraphy, and
undetectable Tg levels despite the presence of
hyperthyroidism. However, it should also be
kept in mind that anti-Tg levels should always be
measured as well, whenever it is necessary to
evaluate Tg levels, because high antibody titers
may cause falsely decreased levels of Tg
measurements in immunometric assays. In this
patient, anti-Tg levels were also low eliminating
any interference during the immunometric
assays. For difficult cases where thyrotoxicosis
factitia is suspected but Tg is either not
suppressed probably because of goiter, or
suppressed but not reliable due to the presence of
high anti-Tg antibodies, fecal T4 measurement is
reported to be useful. In one study, fecal T4
values were approximately 0.8 pg/g (1 nmol/g)
in normal subjects, and the levels increased

twofold in patients with Graves’ hyperthyroidism
and 12-24-fold in patients with exogenous
hyperthyroidism [6].

2.3 Management

Treatment for factitious hyperthyroidism is simply
the cessation of the exogenous use of thyroid
hormone. Therefore, it is essential to keep this
diagnosis in mind during the differential diagnosis
of hyperthyroidism as antithyroid medications
(thionamides) or other conservative treatment
methods would fail as long as the patient kept on
taking levothyroxine surreptitiously. Usually,
withdrawal treatment alone is sufficient for
patients with mild to moderate hyperthyroidism
[7]. After the discontinuation of levothyroxine,
serum T4 levels decrease by 50% in 7 days, and T3
is cleared even more rapidly as serum half-life
time is about 1-2 days [7]. However, additional
therapy may be beneficial in more symptomatic
patients. Beta-adrenergic antagonist drugs relieve
many of the symptoms of hyperthyroidism
promptly by inhibiting the peripheral conversion
of T4 to T3. Radiographic contrast agents like
ipodate or iopanoic acid may also inhibit T4
conversion to T3. However, these drugs are not
routinely preferred because of their adverse effects
on bone marrow tissue [1]. It is generally
recommended that these agents should not be used
longer than 7 days in patients with factitious
hyperthyroidism [1].

In patients who are surreptitiously taking T4,
cholestyramine can be given to bind T4 and T3 in
the intestine, thereby interrupting the
physiological absorption and enterohepatic
circulation of the two hormones [8]. The usual
dose is 4 g four times a day. Patients with more
severe hyperthyroidism and vigorous symptoms
(such as atrial fibrillation or congestive heart
failure) due to massive thyroid hormone overdose
may benefit from plasmapheresis and exchange
transfusion [9]. However, in general, conservative
management is usually sufficient in the
management of patients with mild to moderate
hyperthyroidism [10].
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One important aspect in the follow up of these
patients after the cessation of levothyroxine is to
be alert for the development of transient hypothy-
roidism. As the TSH levels are suppressed, these
patients usually experience a brief period of tran-
sient hypothyroidism after the discontinuation of
levothyroxine [1], and levothyroxine replacement
may be necessary in physiological doses until the
recovery of the pituitary-thyroid axis.

What Can We Learn from This Case?

* Theclassic symptoms of hyperthyroidism
are weight loss, heat intolerance, tremor,
palpitations, anxiety, increased frequency
of bowel movements, and shortness of
breath. In the presence of these
symptoms, thyroid function tests should
always be evaluated.

e Factitious hyperthyroidism is a form of
exogenous hyperthyroidism caused by the
surreptitious use of thyroid hormone.
Factitious ingestion of thyroid hormone
can be distinguished from other causes of
thyrotoxicosis by a low serum thyroglobu-
lin level and a near-zero RAIU.

* Antithyroid medications (thionamides) or
other conservative treatment methods
would fail as long as the patient continues
to use levothyroxine. Therefore, it is
substantial to keep factitious
hyperthyroidism in mind for the
differential diagnosis of hyperthyroidism.

» Physicians should be cautious during the
follow up of these patients for the onset
of transient hypothyroidism until the
recovery of the thyroid-pituitary axis.

A.K.Uziim and G. Y. Yalin
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Management of Resistant
Hyperthyroidism Following
Obesity Surgery

Mehmet Celik and Atakan Sezer

Abstract

The number of bariatric surgical procedures
performed in recent years has increased sig-
nificantly, because bariatric surgery is still the
most effective and permanent treatment for
severe obesity. A comprehensive surgical
screening by a multidisciplinary team of bar-
iatric surgical patients is important in order to
prepare patients for successful outcomes.
Although postoperative thyrotoxicosis is
rarely seen in morbidly obese patients, hyper-
thyroidism has not been reported. Bariatric
surgery, especially malabsorptive type, may
result in mineral deficiency and malabsorption
of medications used in treatment, about which
clinicians must be alert.

In this report, we aimed to present the dif-
ficulties in oral medical replacement treatment
after thyroid surgery for hyperthyroidism in a
patient with previous bariatric surgery.

M. Celik (D<)
Department of Endocrinology, Trakya University
Medical Faculty, Edirne, Turkey

A. Sezer
Department of Surgery, Trakya University Medical
Faculty, Edirne, Turkey

3.1 Case Presentation

A 44-year-old female patient was admitted to the
outpatient clinic with palpitation, tremor in the
hands, and elevated blood glucose level. The
medical history of the patient revealed an ileal
interposition surgery 3 years ago when the
patient has a body mass index of 42.1 kg/m?.
After obesity surgery, the patient lost 40 kg dur-
ing 2 years. Physical examination on admission
demonstrated as blood pressure, 120/80 mm/Hg;
pulse, 105/min; body height, 165 cm; body
weight, 70 kg (BMI, 25.7); Hertel exophthal-
mometer value, 18 mm; and NO SPECS 2
exophthalmos. Laboratory examination findings
were as follows: TSH, 0.001 (n, 0.55-4.78 pIU/ml);
FT4, 2.84 (N, 0.8-1.8 ng/dl); FT3, 10.48 (N,
2-4.2 pg/ml); anti-thyroglobulin antibody,
30.5(0-60 IU/ml); anti-TPO antibody, 830.9
(0-60 IU/ml); TSH receptor antibody (+); glu-
cose, 354 (70-105 mg/dl); creatinine, 0.61
(0.57-1.11 mg/dl); albumin, 3.9 (3.2-5.2 g/dl);
calcium, 8.6 (8.4-10.2 mg/dl); phosphorus, 4.9
(2.3-4.7 mg/dl); intact parathyroid hormone,
277.4 (14-72 pg/ml); 25-OH-vitamin D, 3 (24—
50 Ng/ml); and HbA1C, 11.5 (3.6-5.8%). Bolus-
basal insulin treatment four times a day was
prescribed for blood glucose regulation. The
hyperthyroidism symptoms had been first diag-
nosed in the first postoperative year, and propyl-
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thiouracil 3 x 3 and propranolol 2 x 1 per day
had been prescribed for the treatment. Although
normoglycemia was achieved, the patient had
still hyperthyroidism symptoms despite 1.5 years
of high-dose oral antithyroid treatment. The
patient’s neck ultrasonography (USG) examina-
tion revealed thyroid gland with increased lobu-
lated borders and parenchymal heterogeneity.
There was a 10 x 11 x 14 mm sized hypoechoic
nodule in the left lobe with undefined borders
and peripheral vascularization. Technetium-99m
pertechnetate thyroid scintigraphy showed dif-
fusely enlarged thyroid gland with increased
uptake and normoactive nodule, which was,
detected on the neck USG examination. Vitamin
B12, vitamin D deficiency, and refractory hyper-
thyroidism were observed in the patient, although
replacement therapy was done and malabsorp-
tion of medical treatment was considered. In
addition, cholestyramine 3 x 4 g/day treatment
was commenced due to elevated liver enzymes
and persistent hyperthyroidism despite high-
dose antithyroid medication. The Dunhill proce-
dure was used to preserve endogenous thyroid
hormone secretion in the patient. The patient
was discharged on the second postoperative day.
The patient was euthyroid at 6 weeks postopera-
tively. The patient was scheduled for thyroid sur-
gery and underwent Dunhill procedure to
maintain endogen thyroid hormone secretion.
The patient was discharged on second day post-
operative uneventfully, and on the first month
postoperative visit, the patient was in euthyroid
state.

3.2 Discussion

Obesity is defined as the accumulation of extraor-
dinary or excessive fat tissue, which impairs fit-
ness, ensuing in cardiovascular pathologies,
diabetes mellitus, metabolic syndrome, musculo-
skeletal disorders, and psychiatric issues [1, 2].
The National Health and Nutrition Examination
Survey (2007-2010) established the prevalence
of obesity as 40.8% between 65 and 74 years in
adult US citizens. Currently approximately 30%
of people are overweight (body mass index

(BMI) > 25) or obese (BMI > 30) around the
world [3-9].

Even though right strategies to check frame
fats exist, the measurement of body fat with the
aid of those techniques is pricey and is frequently
not conveniently available to most clinicians.
Surrogate measures are critical in evaluating
body fat, body mass index (BMI) (Table 3.1), and
waist circumference (Table 3.2) [10-12].

A comprehensive and detailed history of the
patient’s obesity should be taken, and the follow-
ing situations should be questioned. Obesity
should be learned from the age of onset, duration,
and application. The family history of obesity
and related diseases (such as type 2 diabetes, HT,
CVD, dyslipidemia, and OSAS) in the family and
among first-degree relatives should be ques-
tioned. A detailed nutritional history (e.g., eating
lunch) should be taken, including eating habits
and eating behavior. Alcohol consumption,
smoking, and drug habit should be questioned.
Drugs and illnesses leading to secondary obesity
should be asked. If there is no evidence of
endocrine disease in history and physical
examination, endocrine examination and
investigation are not recommended.

It is important to prevent weight gain and
detect concomitant other factors in subjects with
BMI >25 kg/m? or waist circumference above

Table 3.1 Classifications for BMI [10]

Classifications BMI (kg/m?)
Underweight <18.5
Normal weight 18.5-24.9
Overweight 25-29.9
Obesity (class 1) 30-34.9
Obesity (class 2) 35-39.9
Extreme obesity (class 3) >40

Table 3.2 Waist circumference values specific to the
populations used for the diagnosis of obesity [11, 12]

Waist circumference (cm) |
Society/ethnic group Man ‘Woman
USA 102 88
Europe 94 80
Turkey 100 90
China 90 80
Japan 85 90
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80 cm for females and 94 cm for males. In the
evaluation of obese patients, obesity-related
history should be taken, and physical examination
should be performed to determine the degree and
type of obesity; the reasons for secondary obesity
and obesity-related complications should be eval-
uated. The treatment of obesity aims to reduce
obesity-related morbidity and mortality risks, to
get patient adopt an adequate and balanced nutri-
tion habit and enhance the quality of life. In the
course of obesity treatment, 10% weight loss
achieved during the first 6-month period provides
an important benefit in the prevention of obesity-
related health problems. The first step of the man-
agement is to comprehend current situation of
obese patient and to create a comprehensive pro-
gram. Diet program should be individualized and
be prepared by nutritionists and dietitians.
Increasing physical activity is very important
both in the treatment of obesity and maintaining
ideal weight. The aim of increasing physical
activity in obese patients is to permanently mod-
ify lifestyle and ensure a less sedentary and more
active life. In general, a moderate level physical
activity (for any age group, about 30—45 min/day
in each day of the week, if possible) should be
recommended. Recommendations for increasing
physical activity must be individualized, and sus-
tainability must be checked. The most important
factors affecting the success of obesity treatment
are constant monitorization, effective and long-
term social and psychological support, and
behavioral therapy. The primary condition of per-
manent and effective weight loss is to motivate
patient by convincing him/her of success.
Pharmacological therapy should be considered
for patients with BMI >30 kg/m?, who failed to
lose weight with diet, exercise, and life changes;
patients with BMI 27-29.9 kg/m? who have
comorbidities (type 2 diabetes, coronary artery
disease, cerebrovascular disease, hypertension,
dyslipidemia); and patients with BMI25-29.9 kg/
m? and waist circumference of >101 c¢cm for men
and >87 cm in women. The main groups of drugs
used in the treatment of obesity include centrally
acting drugs affecting food intake, drugs that
interfere peripheral food absorption, and drugs
which increase energy expenditure. In case of

ineffective treatment, surgical treatment may be
considered in patients with BMI >40 kg/m?, BMI
>35 kg/m? and obesity-related comorbidities
(e.g., type 2 diabetes, OSAS, severe HT) uncon-
trolled by medical treatment and lifestyle changes
and in cases who have failed to lose weight with
nonsurgical methods. Obesity surgery (bariatric
surgery) methods include:

1. Restrictive method limiting food intake:
Vertical banded gastroplasty (VBG) and lapa-
roscopic adjustable gastric band (LAGB)

2. Surgery for malabsorption: Jejunoileal bypass
(JIB) and duodenal switch (DS)

3. Restrictive and malabsorptive combined pro-
cedures: Roux-en-Y gastric bypass (RYGB),
biliopancreatic diversion (BPD), and bilio-
pancreatic diversion/duodenal switch (BPD/
DS) [13-20]

The aim of surgical treatment is to reduce obe-
sity-related morbidity and mortality and correct
metabolic and organ functions. Despite important
developments in technical issues, nursing and
follow-up after bariatric operations, risk, and
perioperative complications are still encountered.
Therefore, selecting suitable patient and tech-
nique is very important. RYGB, SG, and AGB
are recently the most preferred surgical tech-
niques. Weight loss is more pronounced in surgi-
cal techniques aiming malabsorption. Patients
with significant cardiovascular risk should be
monitored during the first 24 h after operation. In
postoperative period, antihypertensive and anti-
diabetic medications should be revised, and dose
reduction should be considered. During this
period, prophylaxis for deep vein thrombosis is
given, and pulmonary rehabilitation is carried out
to restore pulmonary functions. Nutrition intake
is commenced under supervision of a dietician,
and 1.5 L/day oral liquid intake (with gradually
increasing the amount) should be ensured. The
most common complications seen in this period
are pulmonary embolism and intestinal leak. In
addition, some other complications such as sec-
ondary hyperparathyroidism, stomal obstruction,
short bowel syndrome, hypercalcemia, marginal
ulcerations, distension of gastric remnant, chole-
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lithiasis, hernia, renal failure, hepatic abnormali-
ties, damping syndrome, gastric prolapse,
vomiting, esophagitis, and reflux may be seen
depending on the type of bariatric surgery. The
patient is given a detailed diet program before
discharge. Patients are discharged on postopera-
tive fourth to sixth day under normal conditions.
Soft foods are commenced after 2 weeks, and
solid foods are gradually added.

A diet program including 60-120 mg protein
should be given to prevent protein malnutrition.
All patients should be motivated by moderate-
intensity physical activity (30 min daily, at least
150 min/week) after discharge. Folic acid and
vitamin A, E, and K deficiencies may develop in
the course of time. 1200-1500 mg/day calcium
and 400-800 U/day vitamin D are required to
meet daily requirements. Alcohol should be
avoided during the first 6-12 months after
operation.

Before therapy, the clinician must keep in
mind that the effect of various bariatric surgical
procedures on drug absorption and metabolism
are scarce. Then again, malabsorptive techniques
that extensively exclude the proximal part of the
small gut lower the surface area in which most
drug absorption takes place and can result in a
reduction in systemic bioavailability.
Nonsteroidal anti-inflammatory capsules should
be avoided entirely after bariatric surgical proce-
dure, if possible because they were implicated in
the improvement of anastomotic ulcerations/per-
forations. Definitive restoration of asymptomatic
abdominal wall hernias may be deferred until
weight loss stabilization, and dietary status is
stepped forward to allow adequate recuperation
(12-18 months after bariatric surgery).

Follow-up visits were scheduled at the end of
the 1st, 3rd, 6th, and 12th month. Pre- and
postoperative workup included physical examina-
tion, detailed laboratory (complete blood count,

liver and renal function tests, electrolyte levels)
and transabdominal ultrasonography, and psycho-
logical evaluation. Clinicians should be alert for
mineral deficiency, anemia, and osteoporosis that
may develop in the long term [13-20].

The clinical issue arises in patients who under-
went bariatric surgery and has been previously
diagnosed with hyperthyroidism. The main surgi-
cal treatment approach for hyperthyroidism is to
remove all thyroid gland to prevent recurrences.
The problem is how to maintain euthyroid state
with exogenous thyroid supplement in patients
who had bariatric surgery. The malabsorption in
ileal interposition surgery may cause inadequate
absorption of L-thyroxine and may result in con-
tinuous hypothyroidism. Low-level evidence-
based clinical trials demonstrated that decreased
postoperative levothyroxine requirements are
needed after bariatric surgery, but among them,
no patients were included in those trials with sur-
gery for hyperthyroidism. On this point, clini-
cians should be alert on absorption of L-thyroxine
from intestine and stomach for thyroid hormone
replacement. But in bariatric surgery, ileal inter-
position surgery ends with malabsorption and
uncontrolled thyroid hormone replacement.
Although the gold standard is total thyroidec-
tomy for hyperthyroidism, Dunhill procedure is
an option for hyperthyroidism control in patients
with bariatric surgery.

3.2.1 The Future

Clinical management simulating the results of
surgical procedure might be hired efficiently;
it may arise out of the modern genetic paintings.
It can ultimately, within the next decades or
so, replace the surgical remedy of significant
obesity.
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What Can We Learn from This Case?

* Obesity is an increasingly serious health
problem.

* Intentional weight loss offers consider-
able advantages to sufferers and is
related to a wuniversal discount in
mortality.

* Bariatric surgical treatment may be effi-
ciently used to obtain sustainable weight
loss in morbidly obese sufferers.

e The management of post-thyroidectomy
complications such as hypocalcemia,
hypothyroidism in patients with bariat-
ric surgery may be exceedingly difficult.

e Bariatric surgery concurrently brings
forth important functional outcomes on
nutrient deficiencies and drug absorption
that clinicians must be aware of.

e The Hartley-Dunhill procedure is an
important site for patients who do not
have good access to thyroid hormone
and may maintain adequate thyroid
function up to 60% of patients without
thyroid hormone supplementation.
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Toxic Multinodular Goiter

in a Patient Who Has Been
Followed Up with the Diagnosis
of Hashimoto Thyroiditis and Has
Normal TSH Values

Betll Ugur Altun and Giilsah Yenidlinya Yalin

Abstract

Nodular thyroid disease arises from the
increased proliferation rate of thyroid cells.
Thyroid scintigraphy is considered as the gold
standard imaging method for the diagnosis of
thyroid nodules with autonomous function.
Autonomously functioning thyroid nodules
(AFTN) are defined as palpable nodules that
are larger than 1 cm on ultrasonography
demonstrating a focally increased uptake on
thyroid scintigraphy. Practicing technetium
scintigraphy for thyroid nodules is only
recommended in the presence of suppressed
or subnormal plasma TSH levels. However,
this may result in underdiagnosis of these
nodules in iodine-deficient countries. We
hereby present a case with AFTN despite the
presence of normal TSH values.
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4.1 Case Presentation

A 52-year-old female patient was admitted to
endocrinology outpatient clinic. She had been
diagnosed with subclinical hypothyroidism for
3 years, and levothyroxine 50 mcg/day had been
initiated at the time of diagnosis. However, the
patient had stopped taking medication for the
last 2 years. Medical and family history was
otherwise normal except for the presence of
autoimmune thyroid disease in two of her first-
degree relatives. Her laboratory results were as
follows: thyroid-stimulant hormone (TSH), 0.8
(0.4-4 pU/ml); free T4 (fT4), 1.38 (0.7-1.48 ng/
dl); and antithyroid peroxidase (anti-TPO), 600
(0-34 IU/ml). Her TSH level had been 5.27 pU/
mL 3 years ago when levothyroxine treatment
had been initiated.

Thyroid ultrasonography (USG) demonstrated
minimally increased thyroid size and hetero-
geneous background echogenicity. There were
multiple 9 x 5 x 6 mm and 12 x 10 X 9 mm
isoechoic nodules with regular margins on the
right lobe, and the larger nodule (12 mm) included
peripheral and central vascularization. There was
an isoechoic 11 x 10 x 9 mm nodule with regular
margins and prominent central and peripheral
vascularization on the left lobe. Tc-99m pertech-
netate scintigraphy revealed parenchymal hyper-
plasia and bilateral hyperactive nodules with
increased Tc-99m uptake (Fig. 4.1).
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Fig. 4.1 Bilateral hyperactive nodules with increased
uptake on thyroid Tc-99m pertechnetate scintigraphy
(arrows)

The patient was diagnosed with autonomously
functioning thyroid nodules (AFTN) with
autoimmune thyroid disease in the background.
She remained under surveillance once a year, and
onset of subclinical hyperthyroidism was
detected on her follow-up visit 1 year later.

4.2  Discussion

Plasma TSH and thyroid hormone levels should
be measured in the initial evaluation of thyroid
functions. Thyrotoxicosis is associated with
increased thyroid hormones in the presence of
suppressed plasma TSH levels. Etiology may not
always be evident in clinical and laboratory find-
ings. Thyroid scintigraphy is a valuable method
in the differential diagnosis of benign and malign
thyroid disorders. Thyroid scintigraphy is useful
for (a) differential diagnosis of hyperthyroidism
(low, diffuse, and nodular uptake patterns in
patients with thyrotoxicosis are associated with
subacute thyroiditis, Graves’ disease, and toxic
adenoma/multinodular goiter, respectively), (b)
differential diagnosis of congenital hypothyroid-
ism (thyroid agenesis, dyshormonogenesis,
incomplete thyroid migration), and (c) before
fine-needle aspiration biopsy (FNAB) for a thy-
roid nodule.

FNAB is only recommended for hypoactive
nodules and is not recommended for hyperactive
nodules. However, nodules which are smaller
than 1 cm may not be visualized optimally during
thyroid scintigraphy. Palpable nodules which are
larger than 15 mm are more eligible for evalua-
tion with thyroid scintigraphy. The activity
uptake is also essential in the visualization of thy-
roid nodules, and hyperactive nodules are more
easily detected than hypoactive nodules during
thyroid scintigraphy. Nodule localization, neck
position, and obesity may also affect the quality
of the thyroid images [1].

Thyroid scintigraphy with Tc-99m pertech-
netate or [-123 has been used with safety for a
very long time. Nodular thyroid disease arises
from the increased proliferation rate of thyroid
cells. Increased rate of cell proliferation does
not always result in hyperfunctioning thyroid
nodules, and structural changes may also pres-
ent with hypofunction. Scintigraphy is used in
the detection of these functional changes in the
parenchymal thyroid tissue. Thyroid scintigra-
phy is considered the gold standard imaging
method for the diagnosis of thyroid nodules
with autonomous function. USG, which is very
useful in the structural evaluation of thyroid
nodules, is not convenient for the assessment of
nodule functions. Thyroid USG findings (size,
echogenicity, vascularization) are not correlated
with TSH levels in AFTN [2]. However, AFTN
generally present as isoechoic nodules with
peripheral and central vascularization (type III
vascularization). Similarly, in the presented
case, size of AFTN was not related to plasma
TSH values, and plasma TSH level was not
suppressed.

In some of the recent guidelines, the use of
thyroid scintigraphy in clinical practice is only
recommended for the diagnosis of hyperactive
nodule/nodules and the evaluation of ectopic or
residual thyroid gland [3]. Determination of
hyperactive or hot nodules is not only necessary
during the evaluation of thyroid function, but it
is also essential in the differentiation of malign/
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benign features in a thyroid nodule. Hot nodules
have a low risk of malignancy, and thyroid
biopsy or other invasive procedures are generally
not recommended in the clinical practice.
However, practicing thyroid scintigraphy for
each thyroid nodule is not suggested by some of
the clinical guidelines. These guidelines
recommend practicing thyroid scintigraphy only
in the presence of suppressed or subnormal
plasma TSH levels [3]. However, these
recommendations may not be applicable in all
parts of the world. Maps on global iodine status
affect guideline recommendations on this
aspect. It is reported that low-normal TSH levels
may also be an indication for the evaluation of
hyperactive nodule/nodules especially in iodine-
deficient regions [4-6]. The basis of this
recommendation depends on the fact that the
relationship between TSH and thyroid nodule
autonomy may be different in iodine-deficient
regions and that nodule autonomy may be
present with non-suppressed, normal TSH levels
in these areas. Furthermore, the presence of
activating TSH receptor mutations in hot
nodules may also be an additional risk factor for
the development of thyrotoxicosis in iodine-
deficient areas [7]. Because the USA is not one
of the iodine- deficient countries, thyroid
scintigraphy is only recommended in patients
with low TSH levels [3]. However, iodine
deficiency is also reported in some European
countries such as Poland, Norway, Greece,
Romania, and Turkey [8]. WHO reported that
frequency of low urinary iodine excretion
(<100 pg/L) is 56.9%, 9.8% and 42.6% in
Europe, USA, and Africa, respectively [9].
Therefore, different recommendations for
indication of thyroid scintigraphy have come
into consideration in the current guidelines.
Thyroid scintigraphy may be performed even in
the presence of low-normal or normal TSH
levels [5]. Administration of I'3! during thyroid
scintigraphy is not recommended in iodine-
deficient areas.

AFTN is defined as a palpable nodule that is
larger than 1 cm on USG demonstrating a
focally increased uptake on thyroid scintigraphy
[4]. Theoretically, TSH is expected to be low in
these patients; however, in the presence of
iodine deficiency, TSH levels may be normal in
up to 49% of patients [6]. Therefore, a
significant amount of AFTN may be
underdiagnosed when only presence of low
TSH levels is considered to suspect
AFTN. Presence of iodine deficiency may
prevent TSH suppression as it was the case in
the patient presented above. Although FNAB is
not recommended for AFTN, it is known that
nearly 15% 1is investigated with FNAB [10].
FNAB results may be confusing due to benign
follicular proliferative changes in hyperactive
nodules which may be interpreted as
malignancy, leading to false-positive results
and unnecessary surgical interventions [4].
Therefore, evaluation with thyroid scintigraphy
may be useful for preventing unnecessary
procedures. Furthermore, the presence of
normal TSH levels with AFTN implies a risk
for the development of future hyperthyroidism.
And every year, 4% of nontoxic thyroid nodules
differentiate into toxic nodules. The relative
increase of mortality is nearly 1.41 in subclinical
hyperthyroidism, compared with euthyroid
patients [11]. Therefore, it must be emphasized
that patient surveillance is critical. In almost
half of all the AFTN patients (24-80%), TSH is
in normal ranges [4, 6, 12]. The gain of function
mutations in TSHR or GNAS genes is
considered as the main pathological factor in
the development of AFTN.

Although rare, single nodule gaining auto-
nomic function in a patient with Graves’ disease is
also reported. The toxic nodule is referred to as
“Plummer syndrome,” and presence of toxic nod-
ule with background Graves’ disease is called
“Marine-Lenhart syndrome.” Autonomous nodule
and background autoimmune thyroiditis should be
considered as two separate entities in this rare
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syndrome [13]. Although it is rare, this syndrome
is mentioned in this section for its educational
significance.

What Can We Learn from This Case?

* During the initial evaluation of thyroid
functions, TSH should be used as the first-
line laboratory test, and thyroid hormones
should be measured when necessary.

* USG and TSH may not always be suffi-
cient in the functional-structural evalua-
tion of thyroid tissue leading to
misdiagnosis of AFTN in iodine-defi-
cient areas. Although indication for thy-
roid scintigraphy is limited to patients
with low TSH levels in some guidelines,
this recommendation may not apply to
iodine-deficient regions, and it may lead
to underdiagnosis of AFTN.

* Hot nodule or AFTN may cause false-
positive pathology results leading to
unnecessary surgical interventions.

* lodine deficiency is a worldwide com-
mon public health problem, and some
regions in Europe are still considered as
iodine deficient.

e AFTN is more common than it is antici-
pated, and TSH levels may be normal in
a considerable amount of these patients.
It should also be kept in mind that AFTN
may eventually differentiate into overt
hyperthyroidism in these patients.
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Acute Suppurative Thyroiditis

Zeynep Canturk

Abstract

The thyroid gland is remarkably resistant to
infectious agents owing to several protective
mechanisms; therefore, acute suppurative thy-
roiditis is rarely seen. The most common
agents are Staphylococcus and Streptococcus.
In this chapter, we report a man who presented
with sudden onset left-sided neck swelling
with pain and redness. His physical and labo-
ratory examinations suggested acute suppura-
tive thyroiditis due to a rare microorganism
Burkholderia cepacia and treated successfully
with appropriate antimicrobial therapy. Acute
suppurative thyroiditis is a rare disease but
should be kept in mind in any patient with
acute painful neck swelling around thyroid
gland. Although most common organisms are
Staphylococcus and Streptococcus, physicians
should be aware of the probability of other
rare microorganisms.
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5.1 Case Presentation

Case: 34-year-old male patient admitted to our
clinic with sudden onset left-sided neck swell-
ing with pain and redness (Fig. 5.1). There was
no history of chronic disease, recent upper
respiratory tract infection, or trauma. A painful
nodule was palpated on the left lob of his thy-
roid gland. Otolaryngologic examination was
normal. There were slight leukocytosis, 12,000
(4600-10,200); increased sedimentation rate,
52 mm/h (<20 mm/h); and C-reactive protein
(CRP) level, 14.2 mg/dl (0-0.5). Thyroid
hormones were within normal limits. Neck
ultrasonography (USG) revealed 6 x 5 cm high-
density cystic complex nodule, increased vascu-
larity of left lobe, and reactive lymph nodes
localized at the left jugular area. There was
intense, heterogeneous cystic lesion compatible
with infection or hemorrhage into the nodule on
computerized tomography (CT) of the neck
(Fig. 5.2). Based on the clinical and laboratory
findings, the diagnosis was made as acute sup-
purative thyroiditis. Fine-needle aspiration from
the cystic nodule and blood culture were per-
formed for the microbiological identification.
Amoxicillin-clavulanic acid treatment was
started. Ciprofloxacin- and amikacin-sensitive
Burkholderia cepacia was identified on the cys-
tic nodule aspiration at the seventh day of the
treatment. Antibiotic treatment switched to the
ciprofloxacin. All the symptoms of the disease
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Fig. 5.1 Left-sided neck swelling with redness

Fig.5.2 Coronal (a), sagittal (b), and axial (c) slices of computerized tomography (CT) of the neck showing heteroge-
neous cystic lesion

were regressed, and sedimentation and CRP
rates normalized at the twentieth day of the cip-
rofloxacin treatment.

5.2 Discussion

5.2.1 Evaluation and Diagnosis
In this chapter, we have presented a case of acute
suppurative thyroiditis caused by a rare infectious
agent.

Acute suppurative thyroiditis (AST) is a rare
clinical entity, caused by an infection of the
thyroid gland. Thyroid abscess and AST

represent only 0.1-0.7% of surgically treated
thyroid disorders. If AST is left untreated, it can
be life-threatening, with 12% or higher mortality
[1]. The thyroid is a well-known gland that
resists infections. The rarity of thyroid infection
has been attributed to the presence of high
amounts of iodine within the gland, ample
supply of blood and lymphatics, the fact that
hydrogen peroxide is generated within the gland
as a requirement for the synthesis of thyroid
hormone, and its normal encapsulated position
away from external structures. All of these
features make the thyroid gland relatively
resistant to infection by direct extension from
contiguous sites [2].
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Thyroidal infections are most commonly
bacterial in origin, fungi, parasitic organisms,
and mycobacteria being isolated much less fre-
quently and more chronic; and these infections
occur more frequently in immunocompromised
patients [3].

Virtually any type of bacterium can infect the
thyroid gland. Gram-positive bacteria including
Streptococcus and Staphylococcus species are
the most common causative organisms. In that
case, Burkholderia cepacia (B. cepacia) was iso-
lated in culture. B. cepacia, formerly known as
Pseudomonas cepacia as it belonged to the
Pseudomonas genus, is a Gram-negative aerobic
bacillus. B. cepacia is known to cause opportu-
nistic infections in immunocompromised hosts.
It is highly virulent and often causes a necrotiz-
ing invasive infection. It is also highly resistant to
antimicrobial agents [4]. Only one case from
Korea has been reported as a cause of AST. A
54-year-old male with benign thyroid nodule had
been infected by B. cepacia after acupuncture on
his neck for the treatment and had been success-
fully treated [5].

Acute suppurative thyroiditis is a rare condi-
tion, and two-thirds of the cases are related to
structural abnormalities [6]. In adults, the routes
of infection are predominantly hematogenous or
lymphatic; however, it can also spread via direct
traumatic inoculation from an adjacent infection
[7]. Patients with preexisting thyroid diseases
have a greater predisposition for AST. Simple
goiter, nodular goiter, Hashimoto’s thyroiditis, or
thyroid carcinoma have been observed in up to
two-thirds of women and one-half of men with
infective thyroiditis [8]. Other predisposing fac-
tors, especially in childhood, are pyriform sinus
fistula; third and fourth arch abnormalities;
immunocompromised states; rarely, endocardi-
tis; tooth abscess; and fine-needle aspiration
biopsy. In most cases, recurrent ASTs are usually
due to congenital abnormalities located in the left
lobe [1, 9]. In the present case, there was no pre-
disposing factor. However, in some situations,
such as persistence of pyriform sinus fistula, thy-
roid gland becomes susceptible to infection and
abscess formation which is more commonly seen
in children and young adults between 20 and

40 years of age. 92% of the affected patients are
children, and there is no gender preference [10].

5.2.2 Clinical Manifestations

Acute bacterial thyroiditis is the most common
cause of infectious thyroiditis, and more than
90% of patients will present with thyroidal pain,
tenderness, fever, and local compression result-
ing in dysphagia and dysphonia. The pain may
radiate to the mandible or ear on the same side.
Signs or symptoms of systemic toxicity may be
present. The thyroid with unilateral and bilateral
lobar enlargement is tender to palpation and is
associated with erythema and warmth of the skin.
Abscess formation is detected by fluctuance; it is
important to know that a firm nodule may prog-
ress to fluctuance in the course of 1-3 days, and
so repeated physical examinations must be done
carefully. Cervical lymphadenopathy may be
present but is not a prominent feature unless there
is predisposing pharyngitis [8].

Thyrotoxicosis does not typically accompany
an episode of AST, but in some cases, it can be
seen transiently and explained by the release of
pre-synthesized and stored thyroid hormone into
the circulation as a result of inflammation and
disruption of the thyroid follicles. If this happens,
thyroid hormone levels return to normal in most
patients within 1-3 months [7].

In the present case, thyroid hormone levels
were within normal limits.

Differential diagnosis of such a patient should
focus on the differentiation between thyroidal
and nonthyroidal causes. Essentially all the non-
thyroidal causes are infectious in origin and pres-
ent as discrete painful masses: infected
thyroglossal duct cyst, infected branchial cleft
cyst, infected cystic hygroma, cervical adenitis,
and cellulitis of the anterior neck. Thyroidal
causes of the painful anterior neck mass are sub-
acute granulomatous thyroiditis, acute hemor-
rhage into a cyst, acute hemorrhage into a benign
or malignant nodule, rapidly enlarging thyroid
carcinoma, painful Hashimoto’s thyroiditis, and
radiation thyroiditis. Subacute granulomatous
thyroiditis is the most common cause of the
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painful thyroid and often results in both local and
systemic symptoms similar to those with
infectious thyroiditis [8].

The diagnosis of AST can be supported by lab-
oratory investigations. The serum thyroxine (T4),
triiodothyronine (T3), and thyroid-stimulating
hormone (TSH) are generally normal, although
thyrotoxicosis and hypothyroidism have been
reported in less than one-third of patients. In con-
trast, overt thyroid dysfunction frequently occurs
in patients with subacute granulomatous thyroid-
itis. Leukocytosis, elevated erythrocyte sedimenta-
tion rate, and elevated C-reactive protein are
usually present in AST. An elevated erythrocyte
sedimentation rate is also seen in subacute
granulomatous thyroiditis [8, 11].

It is suggested to evaluate patients with sus-
pected AST with an ultrasound of the neck. In
AST, the ultrasound often reveals unilobular
swelling and/or abscess formation. These
findings assist in the differentiation of AST
from other causes of anterior neck pain and
fever. Sonography of AST generally reveals a
unifocal perithyroidal hypoechoic space and
effacement of the plane between the thyroid
and perithyroid tissues. Atrophy and an unclear
hypoechoic or low-density area in and around
the affected lobe are observed in the late
inflammatory stage [12]. Alternatively, the
sonoelastography may reveal very stiff lesions
corresponding to the areas of the thyroid which
are especially painful during acute phases of
the AST episode which soften significantly as
the patient responds to treatment [13]. The CT
scan can be useful imaging modality due to
findings. They also vary with the stage of
AST. In the early inflammatory phase,
nonspecific low-density areas in the swollen
thyroid along with potential tracheal
displacement may be seen. During the acute
inflammatory stage, a CT can also demonstrate
edema of the ipsilateral hypopharynx and
abscess formation. In the late inflammatory
stage, deformity of the thyroid, atrophy of the
affected lobe, and scarring of the perithyroidal

tissues may be observed [12]. However, during
the early stage, features on ultrasound and CT
scans may lead to an erroneous diagnosis of
subacute  thyroiditis, resulting in the
prescription of prednisolone, which will have
an adverse impact. Therefore, a careful
ultrasonographical examination should be
performed to detect characteristic findings
during the early stage. If suspected, imaging
with barium swallow study or fine-needle
aspiration combined with a cytological
examination and bacterial culturing might
confirm the correct diagnosis of AST [12].
FNA is the best laboratory test for the evalu-
ation of infectious thyroiditis and also is diag-
nostic for the most cases, especially if the
tenderness is limited to a solitary nodule or a
localized area and subacute granulomatous
thyroiditis has been ruled out [8]. FNA
performed during the acute phases of AST is
important as the FNA has a superior ability to
differentiate the patient with AST from those
with subacute thyroiditis by cytological criteria
and also provides appropriate bacteriologic
specification for allowing accurate antibiotic
selection for the patient with AST [1]. The
aspiration material should be cultured also for
aerobic and anaerobic bacteria, fungi, and
mycobacteria. Gram and acid-fast stains should
be performed, but a negative Gram stain does
not exclude bacterial infection [11]. On the
other hand, transcutaneous aspiration of the
infectious material can be performed to relieve
pressure on a displaced trachea in patients with
a compromised airway [1, 8]. For all children
and younger patients with recurrent or left-
sided thyroiditis, a careful evaluation is
recommended for pyriform sinus fistula. It’s
also suggested for patients with unexplained
AST. Pyriform sinus fistula may be identified
by a barium swallow, a possible fistulous tract
located on the left side between the pyriform
sinus and the thyroid gland. The barium
swallow has very good sensitivity in detecting
the presence of the fistula tracts as §89-97% of
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those examined in early and acute stages of
AST were confirmed with this technique [12].
Transnasal flexible fiber optic laryngoscopy
also has been used to visualize the internal
sinus tract and is an effective technique [1, 14].

The present case matched most of the criteria
of acute suppurative thyroiditis.

5.3 Management

Treatment of AST usually requires admission to
the hospital, if necessary, drainage of any
abscess is mandatory, and parenteral
antimicrobial therapy must be used aimed at the
causative agent. Gram stain and culture of the
aspirate will reveal the causative organism in
more than 90% of cases [8]. Due to a wide range
of different bacteria that can be involved in this
infection, broad coverage of antimicrobial
agents is indicated, at least until culture results
are available. Empiric antimicrobial therapy
should provide adequate coverage for S. aureus
and S. pyogenes [15].

For initial empiric treatment, an antibiotic
regimen that provides coverage for aerobic and
anaerobic organisms including S. aureus, S. pyo-
genes, Gram-negative anaerobic bacilli, and
Peptostreptococcus is recommended. Appropriate
antibiotic regimens include clindamycin alone,
or the combination of penicillin and a beta-
lactamase inhibitor, or the combination of metro-
nidazole and a macrolide [11].

The antibiotic regimen is then adjusted
based on the results of the culture and
sensitivity test. Early administration of
treatment with antibiotics can prevent most
cases of AST from progressing to suppuration.
However, once fluctuation occurs, antibiotic
therapy alone is generally not sufficient.
Surgical drainage is indicated when antibiotic
therapy fails to control the infection promptly,
as evidenced by leukocytosis, continued fever,
and progressive signs of local inflammation.
Drainage of the abscess is helpful in promoting

resolution. It should be carried out if clinical
examination or radiographical findings by
ultrasound/CT scan are consistent with an
abscess or if there is evidence of gas formation.
If extensive necrosis or persistence of infection
in spite of antibiotics is demonstrated,
lobectomy may be required. Debridement of
necrotic tissue should be done, and wound is
allowed to heal by secondary intention [15].
CT-guided percutaneous drainage may be an
effective and safe alternative to surgical
treatment. The removal of the fistula is also
necessary in recurrent infections [16]. If no
clinical improvement occurs after 36-48 h of
therapy, a reassessment of therapy is needed.

Nowadays, less invasive management is rec-
ommended during active inflammation and infec-
tion [1]. For very mild disease or after substantial
clinical improvement, treatment with oral antibi-
otics may be possible [11].

54 Follow-Up and Outcome

Acute suppurative thyroiditis is a rare infec-
tious disease. When the clinician encounters
acute suppurative thyroiditis, abscess aspiration
culture and blood culture for the microbiological
identification and antibiogram should be
performed because rare microorganisms would
be the causative agent of existing acute
suppurative thyroiditis. In this case, we present
acute suppurative thyroiditis caused by B.
cepacia, which is a rare infectious agent in
adults. Isolation of microorganism was made
by FNA material after amoxicillin-clavulanic
acid treatment was started. Ciprofloxacin- and
amikacin-sensitive B. cepacia is identified on
the cystic nodule aspiration at the seventh day
of the treatment. Antibiotic treatment switched
to the ciprofloxacin. All the symptoms of the
disease regressed, and sedimentation and CRP
rates normalized at the twentieth day of the
ciprofloxacin treatment. The disease didn’t
recur.


https://www.uptodate.com/contents/clindamycin-pediatric-drug-information?source=see_link
https://www.uptodate.com/contents/metronidazole-pediatric-drug-information?source=see_link
https://www.uptodate.com/contents/metronidazole-pediatric-drug-information?source=see_link

28

What Can We Learn from This Case?

e Although acute suppurative thyroiditis
is rare, it should be suspected in any
febrile patient with an acute painful
anterior neck swelling.

» Patients generally present with the acute
onset of pain and tender swelling in the
anterior aspect of the neck that develops
over days to a few weeks, often
associated with fever and leukocytosis.

* Gram-positive bacteria including staph-
ylococcal and streptococcal species are
the most common causative organisms.

 Since this disease can be associated with
anatomic abnormalities such as pyriform
sinus fistula, it must be ruled out especially
in younger, recurrent, and left-sided cases.

» Patients with suspected suppurative thy-
roiditis should be evaluated with ultra-
sonography. This will assess for abscess
formation and possible extension of the
infection into adjacent structures.

e Ultrasound-guided fine-needle aspiration
can be helpful. The specimen should be
stained and cultured for aerobic and
anaerobic bacteria, fungi,and mycobacteria.

e All patients with presumed suppurative
thyroiditis should be treated promptly
with antibiotics.

e In cases where an abscess forms, surgi-
cal drainage may be necessary.

» With early diagnosis treatment is easy,
and with proper treatment, abscess
formation can be prevented.
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Graves’ Ophthalmopathy

Lebriz Uslu Begli

Abstract

A 45-year-old female patient was diagnosed
with Graves’ ophthalmopathy. She was euthy-
roid under methimazole treatment, and thyroid
scan revealed bilateral diffuse hyperplasia of
the thyroid gland. Orbital MRI revealed a sym-
metrical increase in the volume of all extraocu-
lar muscles as well as the expansion of
retro-orbital fat tissue, which are in concor-
dance with the presence of bilateral exophthal-
mos. TRADb level was moderately elevated, and
CAS score was 1. The patient received 15 mCi
(555 MBq) radioiodine with oral glucocorti-
coids, to avoid exacerbation of orbital inflam-
mation. Hyperthyroidism resolved within
6 months without progression of the ophthal-
mopathy. Graves’” ophthalmopathy is an impor-
tant clinical problem, as treatment of
hyperfunctioning thyroid gland without trig-
gering or exacerbating eye disease can be chal-
lenging. The presence and severity of orbital
inflammation cannot be foreseen easily, and
reversal of orbital damage cannot always be
maintained. Several imaging modalities, bio-
chemical parameters, and clinical assessment
methods have been proposed to differentiate
Graves’ patients with active orbital inflamma-
tion from the patients with the inactive stage of
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the disease. To date, orbital MRI, serum TRAB
level assessment, and CAS score are the most
common methods to assess ophthalmopathy
activity.

6.1 Case Presentation

A 45-year-old female patient was referred to our
hospital for radioiodine therapy for treatment of
hyperthyroidism. She was diagnosed with
Graves’ disease 2 years ago and was under
methimazole treatment. She had cosmetic-
related complaints about ophthalmopathy,
which had started 6 months after the onset of
hyperthyroidism. She had quit smoking 1 year
ago. Her current serum thyroid-stimulating hor-
mone (TSH) level was 0.55 plU/ml (normal
range: 0.4-4.2 plU/ml), free triiodothyronine
(fT3) level was 2.9 pg/ml (normal range: 1.8—
4.2 pg/ml), and free thyroxine (fT4) level was
1.2 ng/dl (normal range: 0.7-1.9 ng/dl) under
methimazole (6  tablets/day)  treatment.
Antithyroglobulin and antithyroid peroxidase
(anti-TPO) antibody levels were low (15.8 U/
ml (normal range <34 IU/ml) and 3.3 TU/ml
(normal range <115 IU/ml), accordingly),
whereas anti-TSH receptor antibody (TRAD)
level was moderately elevated (6.4 IU/ml, nor-
mal range <1.1 IU/ml). TRAD level 1 year ago
was found as 18 [U/ml.

29

T. Oziilker et al. (eds.), Thyroid and Parathyroid Diseases, https://doi.org/10.1007/978-3-319-78476-2_6

6


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-78476-2_6&domain=pdf

30

L. U. Begli

Thyroid ultrasonography (USG) revealed
symmetrically enlarged thyroid gland with
heterogenous reduced echogenicity. Bilaterally
increased vascularity was observed in Doppler
study. After 1 week discontinuation of
methimazole treatment, thyroid scintigraphy
with Tc-99m pertechnetate showed bilaterally
diffuse hyperplasia of the thyroid gland, and
radioactive iodine uptake (RAIU) test with
0.37 MBq I-131 revealed 17% and 34% uptake at
the 2nd and 24th hours, respectively.

Orbital magnetic resonance imaging (MRI)
revealed a symmetrical increase in the volume of
all extraocular muscles, particularly inferior and
medial rectus muscles, as well as the expansion
of retro-orbital fat tissue (Fig. 6.1). The distance
between the interzygomatic line and anterior
edge of the globe was 21 mm, which indicates the
presence of proptosis. All MRI findings were in
concordance with thyroid ophthalmopathy. Eye
examination revealed the presence of bilateral
proptosis, lid retraction, and swelling of the
eyelids. The clinical activity score (CAS) was 1.

The patient was given oral 15 mCi (555 MBq)
radioiodine treatment, with oral prednisone
(0.5 mg/kg for 1 month). Methimazole and
propranolol were also prescribed.

6.2  Discussion
Graves’ disease is an autoimmune disease, where
autoantibodies against thyroid antigens cause
hyperthyroidism [1]. It has a classical triad of
hyperthyroidism, exophthalmos, and pretibial
myxedema [2]. It is the most common cause of
hyperthyroidism in areas with adequate iodine
intake, and it is six to eight times more common in
women [3]. The onset of the disease is generally
30-50 years of age. Although Graves’ disease is not
common in the population, Graves’ ophthalmopathy
can be seen in nearly half of all Graves’ disease
patients, having a severe course in 3-5% [4].
Several immunological factors are present in
the pathogenesis of the disease: activation of
specific T and B lymphocytes targeting TSH
receptors is the leading cause of the disease,
whereas lymphocytes targeting other autoantigens,
such as thyroglobulin, thyroid peroxidase, and
sodium-iodine symporter, also contribute in the
pathogenesis of the disease [1]. Antibodies
targeting TSH receptors stimulate thyroid gland
and lead to hyperthyroidism and related symptoms,
such as tachycardia, palpitation, nervousness, heat
intolerance, hyperactivity, tremor, increase in
appetite, systolic hypertension, and weight loss

Fig. 6.1 Orbital MRI of the patient revealed bilateral
symmetrically increased volume of orbital rectus muscles;
on T1-weighted (a) and T2-weighted (b) coronal images.

Proptosis and expansion of retro-orbital fat tissue can be
observed on axial T2-weighted MRI images (c¢)
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[3]. Inflammatory cells triggered by various
cytokines and autoantibodies migrate to orbit and
accumulate in retro-ocular tissue, causing an
increase in orbital fat and fibrous tissue and
extraocular muscle volume, resulting in Graves’
ophthalmopathy [5]. Other factors, such as prolif-
eration of fibroblasts stimulated by platelet-derived
growth factors (PDGF A and B), mast cells, mono-
cytes and macrophages, hyaluronic acid and inter-
leukin-6 production of the stimulated fibroblasts,
overexpression of insulin-like growth factor-1
(IGF-1) receptors in the fibroblasts, various cyto-
kines, and increased oxidative stress, are the other
contributors in the pathogenesis of Graves’ oph-
thalmopathy [6]. Orbital muscles are generally
spared in the initial phase of the disease, but they
are infiltrated by mast cells and T and B lympho-
cytes in the course of the disease, resulting in
increased muscle thickness [6].

Several genetic and environmental factors
contribute to the development of Graves’
ophthalmopathy. First- and second-degree
relatives of Graves’ disease patients have
increased incidence of Graves’ disease [7], and
disease penetrance is 30% in identical twins [3].
The most significant environmental factor in
Graves’  ophthalmopathy  development is
smoking: ophthalmopathy is more common and
more severe in smokers compared to nonsmoker
Graves’ patients [3]. Although Graves’ disease is
more common in females, ophthalmopathy is
generally more severe in males. Smoking was a
significant risk factor for our patient for
development and worsening of the eye disease.
Unfortunately, our patient refused to quit smoking
until progression of the eye disease occurred.

Our patient was euthyroid under methimazole
treatment. Thyroid hormone status is another
important factor in the development of Graves’
ophthalmopathy. Ophthalmopathy can be more
severe in patients with thyroid dysfunction [8];
therefore, early treatment of hyperthyroidism is
recommended in Graves’ patients [9].

Although exophthalmos started concomitant
with the onset of hyperthyroidism in our patient,
which is the most common presentation, Graves’
ophthalmopathy does not always start together
with the onset hyperthyroidism; but it can start

later in the course of the disease or even before
the onset of hyperthyroidism. In 10-15% of
Graves’ patients, ophthalmopathy is seen with
hypothyroidism  [10].  Similar to other
autoimmune diseases, ophthalmopathy has a
dynamic course, including an initial progressive
deterioration (active progressive phase), a plateau
phase and a regression phase, and finally an
inactive static phase, which was first described by
Rundle in 1945 (Fig. 6.2) [11]. This process
generally lasts nearly 1 year but may be prolonged
to 3 years. In the active phase, classical signs of
inflammation, including redness, pain, swelling,
and impaired function, are seen, which lead to
spontaneous retrobulbar pain, pain on eye
movement, redness of the eyelids and conjunctiva,
swelling of eyelids, inflammation of caruncle and
plica, and conjunctival edema. The features are
assessed in the scoring of the ophthalmopathy
activity, which is called clinical activity score
(CAS) (Table 6.1) [9]. The severity of
ophthalmopathy is related to anatomical changes
in the orbita. Swelling and redness of the eyelids,
redness and edema of the conjunctiva,
inflammation of the caruncle and plica,
exophthalmos, eye muscle, and corneal or optic
nerve involvements are evaluated for assessment
of disease severity (Table 6.2) [9].

Medial and inferior orbital rectus muscles are the
most commonly involved extraocular muscles.
Although symmetrical involvement is generally
seen, an asymmetrical involvement of the extraocular
muscles can also be observed. MRI is currently the
modality of choice for assessment of active orbital
inflammation and evaluation of treatment response
[12]. MRI signal intensity of inflamed extraocular
muscles is related to CAS score, and inflammatory
edema within the extraocular muscles can be
detected measuring T2 relaxation time [12]. CT scan
can also be used to assess extraocular muscle
thickness. Ultrasonography [12] and scintigraphy
using Ga-67 citrate [13], In-111 octreotide [14],
Tc-99m HYNIC TOC [15], Ga-68 DOTA NOC
[16], and F-18 FDG PET [17] are also other
suggested alternatives for the detection of active
ophthalmopathy, but these imaging modalities are
not routinely used in the clinical practice for Graves’
patients.
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Disease
severity
A
Plateau phase
Active
progressive
phase Regression
phase

Static phase

Fig. 6.2 Rundle curve describing the course of Graves’
ophthalmopathy. The disease has an initial dynamic
phase, where the severity of the disease increases progres-
sively lasting for months after a sudden onset; a plateau
phase where the progression ends lasting for months; and

Table 6.1 Clinical activity score for assessment of oph-
thalmopathy activity [10]. Each item in the list has 1
point, and >3/7 points indicate active Graves’
ophthalmopathy

Spontaneous retrobulbar pain

Pain on attempted up- or downgaze
Redness of the eyelids

Redness of the conjunctiva
Swelling of the eyelids

Inflammation of the caruncle and/or plica

Conjunctival edema

Treatment of hyperthyroidism is vital for
Graves’ ophthalmopathy patients, as thyroid
dysfunction can aggravate the orbital
inflammation. Antithyroid drugs, radioiodine
therapy, and thyroidectomy are used for the
treatment of hyperthyroidism. Among those
treatment options, radioactive iodine has been
postulated to activate and worsen the
ophthalmopathy, which can be prevented by
concomitant usage of oral or intravenous steroids
[9, 18]. Local treatment modalities, such as

) Time

a regression phase, where slow improvement can be seen
continuing for months to years. Finally, an inactive static
phase is reached. Although rare, during the static phase,
autoimmune activation may be triggered causing reactiva-
tion of the ophthalmopathy

Table 6.2 Severity measures of Graves’ ophthalmopathy
[10]
Lid aperture (in mm)
Swelling of the eyelids (absent/equivocal, moderate,
severe)

Redness of the eyelids (absent/present)

Redness of the conjunctivae (absent/present)

Conjunctival edema (absent/present)

Inflammation of the caruncle or plica (absent/present)
Exophthalmos (measured in mm with Hertel
exophthalmometer)

Subjective diplopia score (0 = no diplopia,

1 = intermittent, 2 = inconstant, 3 = constant)

Eye muscle involvement

Corneal involvement (absent/punctate keratopathy/
ulcer)

Optic nerve involvement (visual acuity, color vision,
optic disk, relative afferent pupillary defect, visual
fields)

lubricant eye drops, prisms to correct diplopia, or
botulinum toxin for upper lid retraction, are
recommended if the ophthalmopathy is mild, and

intravenous steroids and/or radiotherapy is
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spared for moderate-to-severe active
ophthalmopathy [9]. Somatostatin analogs,
nonsteroidal anti-inflammatory drugs (NSAIDs),
intravenous immunoglobulins, selenium, DNA
synthesis inhibitors, and tumor necrosis factor-o
(TNF-o) are the other options suggested for
treatment of Graves’ ophthalmopathy [19].
Cessation of smoking should be advised, as
smoking is an important risk factor for the
development of ophthalmopathy. For patients
with moderate-to-severe inactive ophthalmopathy,
rehabilitative surgery can be performed.
Assessment of ophthalmopathy activity is
essential for treatment planning, as radioiodine

treatment itself could exacerbate eye
involvement. Exophthalmos had started 2 years
ago in our patient, which suggests that
ophthalmopathy has probably reached the

inactive static phase. Only mildly elevation of
TRAB levels also supports the inactive phase of
the disease. However, MRI findings show that in
addition to retro-orbital fat tissue expansion,
extraocular muscle volume is increased, and T2
relaxation time is prolonged, suggesting that
disease may still be in the active stage. Although
MRI findings and CAS score generally correlate
with each other, controversies can also occur, as
seen in our case. Therefore, we have suggested
to give radioiodine therapy with oral
glucocorticoids to avoid any radioiodine-related
exacerbation of the disease.

6.3  Follow-Up and Outcome

One month after radioiodine therapy, serum TSH
was 0.4 plU/ml, and both fT3 and fT4 were
within normal limits under methimazole
(4 tablets/day) treatment. On third-month
follow-up, TSH was 0.9 pIU/m and fT3 and fT4
were within normal limits under one tablet/day
methimazole  treatment. On  sixth-month
follow-up, TSH level increased to 5 pIU/ml, and
l-thyroxine supplementation (37 mcg/day) was
initiated. No significant change was observed in
the eye examination, and CAS score remained
one during 6-month follow-up.

33

What Can We Learn from This Case?

* Euthyroid status and cessation of smok-
ing should be maintained to avoid pro-
gression of Graves’ ophthalmopathy.

e Assessment of ophthalmopathy activity
is needed for treatment planning of
patients.

* MRI and CAS score are generally used
to assess ophthalmopathy activity.

e Corticosteroids or radiotherapy are
spared for active ophthalmopathy.

* Radioiodine can exacerbate ophthal-
mopathy in the active phase unless given
with corticosteroids.
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Surgery in Graves’ Disease

Belma Koger

Abstract

Graves’ disease (GD) is an autoimmune disor-
der associated with hyperthyroidism, diffuse
goiter, ophthalmopathy, dermopathy, and thy-
roid acropachy. Hyperthyroidism in GD is
caused by stimulatory autoantibodies to TSH-
receptor antibody. Typical signs and symp-
toms of thyrotoxicosis, ophthalmopathy,
elevated thyroid hormone levels, and
decreased serum TSH levels with or without
the presence of serum thyroid antibodies con-
firm the diagnosis of GD. Thyroid ultrasound
also provides useful prognostic information in
terms of thyroid volume and vascularity.
Radionuclide imaging is helpful in situations
where thyroiditis cannot be distinguished
from Graves’ hyperthyroidism.

Treatment options for GD are medication,
radioactive iodine treatment (RAT), or thy-
roidectomy. Antithyroid drugs (ATD) are
often chosen as a primary treatment, and they
are also used as pretreatment in selected
patients prior to definitive treatment. For the
management of resistant thyrotoxicosis, sur-

later than 4—-6 months and patients with con-
traindication to ATD use or failure to medical
therapy with ATDs. Surgery is usually consid-
ered for patients who have a large goiter, com-
pressive symptoms, and a risk for malignancy
and for women desiring pregnancy within
4—6 months or having significant ophthalmop-
athy. Total and near-total thyroidectomy is the
recommended operation for patients undergo-
ing surgery for GD. Nodular lesions are also
detected in GD and would be managed in a
similar manner as that in patients without this
disorder. Papillary thyroid cancer might also
coexist with GD. We present a case that high-
lights management options in patients with
resistant thyrotoxicosis. Radioactive iodine
and surgery are definitive modes of treatment,
while beta-blockers, glucocorticoids, Lugol’s
solution, and cholestyramine can be used for
rapid preoperative preparation in patients with
resistant GD and to achieve euthyroidism.

gery or RAT is the treatment option. RAT is 7.1 Case Presentation

indicated in women planning a pregnancy in

A 27-year-old woman attended the endocrine
clinic with complaints of tachycardia, tremor,
heat intolerance, weight loss, and fatigue for
6 months after the first labor. On presentation,
her blood pressure was 140/80 mm Hg, and

pulse was 120 beats per minute. Her electrocar-
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diogram was consistent with sinus tachycardia.
Her physical examination was remarkable for
mild bilateral exophthalmos, tremor, and a dif-
fusely enlarged and firm goiter. The serum TSH
level was <0.05 mU/I (normal range 0.35-
4.94 mU/I), and the serum-free triiodothyro-
nine (FT3) and serum-free thyroxine (FT4)
levels were elevated (FT3, 22.9 pmol/I, range
2.62-5.69 pmol/I; FT4, 40.7 pmol/L; normal
range 9.00-19.04 pmol/I). Serum anti-TSH-
receptor antibodies (TRAb) were markedly
increased to 20 IU/L (range 0-1.5 IU/L),

Fig.7.1 Ultrasonographic
appearance of the thyroid
gland of the patient. The
parenchyma shows
heterogeneous
echogenicity
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whereas antithyroglobulin antibodies (Tg-Ab)
and anti-peroxidase antibodies (TPO-Ab) were
absent. Serum beta-hCG was negative.
Ultrasonography of the thyroid gland revealed
mild diffuse enlargement, with the parenchyma
showing heterogeneous echogenicity (Fig. 7.1).
Hypervascularity was detected on Doppler
USG (Fig. 7.2). A hyperechogenic nodule mea-
suring 4 x 3 mm was detected in the left lobe.
Fine needle aspiration biopsy (FNAB) was not
performed because of the size of the nodule and
the unsuspicious appearance. Technetium-99
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Fig. 7.2 Hypervascularity
in the thyroid gland on
Doppler USG
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Pertechnetate scan of the thyroid gland showed
diffuse enlargement with inhomogeneously
increased activity, with uptake of 7.07%
(Fig. 7.3). Based on the clinical presentation
and laboratory findings, we diagnosed the con-
dition as thyrotoxicosis due to Graves’ disease
(GD) with a nodular variant. Treatment with
methimazole [MMI (30 mg/day) with divided
doses] was started along with propranolol
(40 mg/dL with divided doses); however,
methimazole was increased up to 60 mg/day as
there was no improvement in symptoms despite
3 months of treatment. The patients didn’t get
response to maximum doses of methimazole.
High doses of prednisolone (1 mg/kg/day)

along with cholestyramine (4 g every 6 h) for
2 weeks were then given to the patient. In addi-
tion, daily treatment with 0.5 mL (7 drops—
375 mg) of Lugol’s solution was also given for
the last 7 days. After treatment with steroids,
cholestyramine, and Lugol’s solution, the
patient showed progressive improvement of
symptoms and signs of thyrotoxicosis with
normalization of FT3 and FT4 levels. A total
thyroidectomy was performed without any
complication. Histopathological findings were
conclusive for 5-mm papillary microcarcinoma
(PTC) and follicular variation on the left lobe,
with no lymphovascular invasion and extrathy-
roidal invasion (Fig. 7.4).
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Fig. 7.3 Technetium-99 Pertechnetate scan of the patient. The thyroid gland shows diffuse enlargement with inhomo-

geneously increased activity, with an uptake of 7.07%

7.2 Discussion

7.2.1 Evaluation and Diagnosis
We report a case of thyrotoxicosis in a patient
with GD that was resistant to antithyroid drugs
but successfully responded to additional treat-
ment with high-dose steroids, cholestyramine,
and Lugol’s solution prior to thyroidectomy so
that surgery could be administered later.

GD is an autoimmune disorder char-
acterized by hyperthyroidism, diffuse goiter,

ophthalmopathy, and, in rare cases, dermopathy
and thyroid acropachy. TRAD is responsible
for  causing  hyperthyroidism.  Thyroid
dermopathy that comprises 1% of all GD cases
consists of pretibial cutaneous nodules or
diffuse thickening. Graves’ ophthalmopathy
(GO) is clinically relevant in approximately
25-50% of patients with GD, of whom about
3-5% have severe ophthalmopathy. Smoking,
the level of thyroid dysfunction, the presence
of persistently elevated TRADb levels, and the
type of the treatment (RAT) influence the
development and course of the GO [1].
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Fig. 7.4 Histopathological
image of the patient’s
thyroid gland. Histological
findings of GD are usually
hyperplastic and dilated
follicles of variable size
with scalloping of the
colloid in the follicle.
Papillary microcarcinoma
is shown by three arrows.
1, normal thyroid tissue;
11, lymphocytic
inflammatory cell
infiltration; 111, papillary
carcinoma

Diagnosis of GD depends on the presence of
cardinal signs and symptoms of thyrotoxicosis,
ophthalmopathy, elevated free or total thyroid
hormone levels, and reduced serum TSH levels
with or without the documented presence of
serum thyroid antibodies. Thyroid ultrasound
also provides useful prognostic information in
terms of thyroid volume and vascularity.
Radionuclide imaging is not essential for the
diagnosis, but it is helpful in situations where
thyroiditis cannot be distinguished from Graves’
hyperthyroidism [2].

7.3 Management

GD is managed with medication, RAT, or thy-
roidectomy (Table 7.1). Several factors are con-
sidered in providing recommendations and
choosing the treatment modality. Pharmacologic
therapy is often chosen as first-line therapy for
GD treatment. GD can be treated with medica-
tions that block thyroid hormone synthesis using
drugs such as methimazole and carbimazole and
also those that block peripheral T4 to T3 conver-
sion using propylthiouracil. However, these drugs
have well-known side effects; the most serious
potential side effect are agranulocytosis, and

hepatotoxicity, along with other side effects such
as loss of taste, gastrointestinal upset, arthralgia,
and most commonly rash, which can be severe.
Antithyroid drugs can be used as primary treat-
ment, and they are also used as initial treatment
in selected patients prior to RAT and in surgery.
Using antithyroid drugs, cure can be achieved for
12-18 months, which is sustained in around
40-50% of patients [3, 4].

A second possibility is radioactive iodine
treatment that is indicated in women planning a
pregnancy in later than 4—-6 months and patients
with contraindication to ATD uses or failure to
achieve euthyroidism with ATDs or recurrent
hyperthyroidism. Factors favoring pursuit of
RAT over surgery include patients with a previ-
ously operated neck or externally irradiated necks
or lack of access to a high-volume thyroid sur-
geon and those with comorbidities that increase
the operative risks. RAT results in hypothyroid-
ismin 80-85% of patients [5, 6]. Contraindications
to RAT include pregnancy, lactation, and coexist-
ing presence of thyroid cancer and patients with
moderate to severely active GO [6]. The use of
RAT therapy allows 15-30% risk of inducing or
aggravating Graves’ orbitopathy [6, 7]. A recent
guideline recommended corticosteroid prophy-
laxis with RAT in patients with mild to moderate
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Table 7.1 Treatment modality for Graves’ disease: advantages, disadvantages, and success of treatment

Modality Advantages

Disadvantages

Success of treatment

Antithyroid drugs | No ablative therapy -

Minor side effects <5% 40-50% remission

Major side effects 0.2-0.3%

— Definitive treatment
— Few side effects

Radioactive iodine
treatment (I-131)

Recurrent thyrotoxicosis
Hypothyroidism time is less
predictable

Lifelong thyroid hormone
replacement

Radiation thyroiditis

Avoids pregnancy for

4—6 months

Contraindicated in pregnancy or
breastfeeding

Prolonged increase in TRAb
levels

Inducing or aggravating
Graves’ orbitopathy (15-30%)

80-85% permanent
hypothyroidism

Surgery — Rapid control of
thyrotoxicosis

— Definitive histology results

— Immediate relief of the
pressure symptoms in those
with a large gland

— Performed during pregnancy
(second trimester)

— Reduced need for regular
follow-up

— Rapid decline of TRAD levels

— Definitive
treatment (100%)

Requires lifelong replacement
therapy

Risk of hypoparathyroidism
and recurrent laryngeal nerve
injury

GO and in patients who have risk factor worsening
disease (such as tobacco smoking) and in patients
with moderate Graves’ orbitopathy [6].

Another option is surgery, which is often con-
sidered in cases of recurrence or intolerance of
GD after medical therapy. Surgery is recom-
mended in patients with symptomatic compres-
sion or large goiters (>80 g), risk for malignancy
(e.g., suspicious or indeterminate cytology), and
large thyroid nodules, especially if >4 cm or if
nonfunctioning or hypofunctioning nodules on
1'2 or Tc”m pertechnetate scanning, associated
with hyperparathyroidism; women desiring a
pregnancy within 4-6 months, especially if
TRAD levels are particularly high; and patients
with moderate to severely active GO. Pregnancy
is a relative contraindication, and surgery should
only be used in the patients who cannot be ade-
quately treated with antithyroid medications (i.e.,
those who develop an allergic reaction to the
drugs) or resistance to ATDs or in circumstance
when rapid control of hyperthyroidism is

required. Optimally, thyroidectomy is performed
in the second trimester [6, 8]. Our patient had
mild bilateral exophthalmos and desired preg-
nancy in the near future; therefore, we chose sur-
gery as a definitive treatment modality.

In European countries, ATDs tend to be the
first-line treatment. Failure or intolerance of
medical therapy is the most common reason for
patients requiring definitive treatment for GD [9].
In the USA, endocrinologists favor RAT in 58.6%
of the patients with GD, antithyroid drugs in
40.5%, and less than 1% for surgery [10].

Different approaches have been used for the
management of resistant thyrotoxicosis, while
surgery or radioiodine therapy is the treatment
option. However, achieving a euthyroid state
before definitive treatment is often necessary.
TSH levels usually remain suppressed due to pro-
longed hyperthyroidism in patients who have
otherwise normalized their T4 and T3 levels with
therapy. Beta-blockers and high-dose glucocorti-
coids inhibit the peripheral conversion of T4 to
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T3, while inorganic iodide (Lugol’s solution) and
iopanoic acid decrease the synthesis and release
of thyroid hormone [11], and cholestyramine
enhances the enterohepatic excretion of thyrox-
ine [12]. High-dose glucocorticoids can be added
to antithyroid drugs in the management of thyroid
crisis and for rapid preoperative preparation of
resistant thyrotoxicosis. These agents could be
recommended preoperatively in patients with GD
with failed medical treatment, especially if side
effects of antithyroid drugs have occurred [13].
Our patient had achieved euthyroidism after
addition of steroids, cholestyramine, and Lugol’s
solution to high-dose thionamides and p-blocker
treatment.

Antithyroid drug therapy resulted in a higher
rate of adverse reactions (17.3%) than that with
RAI (1.2%) and surgery (5.7%). This led to the
discontinuation of ATDs and a change in therapy
in 58% of these patients [4]. Patients may be
switched from one drug to another when
necessary due to minor side effects, but 30-50%
of patients have a similar reaction to each drug.
ATD therapy has also been associated with a
higher relapse rate (48%) than that with RAI
therapy (8%), whereas surgery has a 100%
success rate [14].

Surgery provides definitive control of hyper-
thyroidism; it protects against the side effects of
RAT and the potential side effects of ATD. The
rates of surgical complications have been reported
to be higher in patients with GD after thyroid sur-
gery. Complications of surgery include transient
and permanent hypoparathyroidism and recur-
rent laryngeal nerve damage in approximately
1-4% of patients. In a meta-analysis potential
complications of thyroidectomy for GD were
reported as hypocalcemia (32.5% temporary,
2.6% permanent), recurrent laryngeal nerve
injury (3.43% temporary, 1.46% permanent), and
immediate postoperative bleeding (<1%) among
eight studies. In addition, new or worsened GO
(15-33%), especially in smokers and those with
radiation thyroiditis (1%), were common RAT
complications identified by their analysis [14].
Vincent et al. reported that the complication rate
of surgery was higher compared to the RAT
group (36.9% vs. 2.7%); however, all the compli-

cations were transient [5]. High-volume thyroid
surgeons who regularly perform thyroid surgery
encounter lower surgical complication rates [15].

The recommended surgery for GD is total thy-
roidectomy as subtotal thyroidectomy carries a
significant risk of recurrent thyrotoxicosis, which
has been reported to occur in up to 30% of
patients, and moreover, reoperative completion
thyroid surgery is associated with a higher com-
plication rate [16]. Total and near-total thyroidec-
tomy is a safe and effective method of treating
GD [6].

Diffuse thyroid enlargement is most frequent,
but several patients with GD who live in iodine-
deficient regions have coexisting nodular goiter.
The prevalence of palpable thyroid nodules in
patients with GD is around 15% [17] and fivefold
higher than that in the general population [18].
Nodular lesions in GD could be managed in a
similar manner as that in patients without this
disorder, i.e., FNAB of the sonographically sus-
picious nodules and preferably hypoechoic solid
nodules. The patients with GD more frequently
showed atypical PTC findings on ultrasonogra-
phy. The frequency of perinodular hypervascular-
ity was significantly higher, and the frequency of
hypoechogenicity was significantly lower in PTC
patients with GD than that in PTC patients with-
out GD [19].

FNAB is now accepted as a standard proce-
dure for identifying neoplastic nodules arising in
GD and is highly specific in PTC diagnosis; how-
ever, cytological and architectural atypia was
commonly observed in nonneoplastic nodules
arising in GD, especially in patients who under-
went antithyroid treatment and prior RAT. The
rate of indeterminate diagnoses has been reported
to be significantly high (39.1%) [20]. Total thy-
roidectomy is recommended for FNAB diagnosis
of PTC and suspicious PTC [21].

Papillary thyroid cancer also coexists with
GD. The American Thyroid Association states
that the frequency of thyroid cancer in patients
with GD is 2% or less [6]; however, Staniforth
JUL reported a meta-analysis showing that carci-
noma occurred in 23% of GD cases with nodules,
the proportion of carcinoma was only 5% in
patients with no nodules, and 38% of the malig-
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nancy associated with the nodules was papillary
microcarcinoma [18]. PTC was the most fre-
quently reported cancer type. In several cases, the
carcinomas are found incidentally during postop-
erative histological examination of the thyroid,
and the majority of them are low-risk papillary
thyroid microcarcinomas without lymph node
metastasis or lymphovascular and extrathyroidal
invasion. In one study, patients with GD and
microcarcinomas showed a longer disease-free
survival and an excellent prognosis compared
with those in euthyroid patients with cancer of
equal size [22]. However, Pellegriti et al. reported
that nonoccult DTCs occurring in patients with
GD caused increased disease-specific mortality
compared to that with DTCs in matched euthy-
roid control patients [17]. Further studies are
needed to fully clarify the prognosis of thyroid
carcinoma occurring in patients with GD.

7.4 Follow-Up and Outcome

Serum thyroglobulin measurements with thyro-
globulin antibodies and neck USG were per-
formed as part of the early postoperative
evaluation in our patient. The patient has been
evaluated as showing an excellent response (no
clinical, biochemical, or structural evidence of
disease) and not requiring RAI ablation.
According to the ATA guidelines for DTC, RAI
ablation is not routinely recommended after
lobectomy or total thyroidectomy for patients
with unifocal papillary microcarcinoma in the
absence of other adverse features. The patient
was started on a replacement dose of thyroid hor-
mone, and her TSH levels were maintained
between 0.5 and 2 mU/L [21].

B. Koger

What Can We Learn from This Case?

e Failed medical therapy or intolerance of
antithyroid drugs is the most common
reason for patients requiring definitive
treatment for GD.

» Thyrotoxic patients should be as close
as possible to clinical and biochemical
euthyroidism before going to surgery.

» Beta-blockers, high-dose glucocorticoids,
Lugol’s solution, and cholestyramine can
be used for the rapid preoperative
preparation of resistant thyrotoxicosis.

e Total thyroidectomy should be the opti-
mal surgical treatment for GD.

* GD might be coexisting with papillary
thyroid cancer.

e DTC associated with GD should be
treated and followed up according to the
ATA guideline for DTC.
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Surgery in Hyperthyroidism: Toxic
Adenoma and/or Multinodular

Goiter

Turkay Kirdak

Abstract

Toxic multinodular goiter is observed in areas
of endemic iodine deficiency and commonly
in elderly individuals. Diagnosis and assess-
ment are made easily by physical examination,
serum thyroid function tests, ultrasonogra-
phy, and scintigraphy. The disease presents
with subclinical hyperthyroidism in a signifi-
cant part of the patients. Radioactive iodine
therapy and surgery are two basic treatment
methods of the disease with specific advan-
tages and disadvantages. Selection of the
treatment method is made upon factors about
the disease, patient, and physician. This paper
presents a case with toxic nodular goiter and
discusses treatment options.

8.1 Case Presentation

A 64-year-old female patient has presented with
complaints of swelling and pressure in the cervi-
cal region for 10 years, fatigue, and palpitations.
She has been using propylthiouracil 100 mg/day
for 3—4 years due to hyperthyroidism. The patient
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had been recommended to have surgery due to
hyperthyroidism previously with a pre-diagnosis
of toxic multinodular goiter (TMNG), but she
had abstained from the operation. She presented
to our clinics due to exacerbation of her
complaints.

Physical examination revealed an -easily
detectable and palpable, significantly grown,
painless, asymmetric thyroid gland with mild
retrosternal extension and moderate stiffness,
including various-sized nodules on the surface.
No enlarged lymph node was detected on palpa-
tion. No significant ophthalmopathy was
observed. The remaining systemic examinations
were normal.

Laboratory analyses included thyroid-stimu-
lating hormone (TSH), free T3 and free T4,
which were measured to be 0.125 pIU/mL (nor-
mal range: 0.350-4.940), 2.23 pg/mL (normal
range: 1.71-3.71), and 1.20 ng/dL (normal range:
0.70-1.48), respectively. The level of thyroglobu-
lin was slightly over the normal range. The level
of 25-OH vitamin D was 12 pg/L. Complete
blood count and biochemical analyses, level of
TSH receptor antibodies, and electrocardiogra-
phy examination were normal. The patient, who
had been receiving antihypertensive medication
for hypertension, had no family history of goiter
or thyroid cancer.

Cervical ultrasonography (USG) revealed an
enlarged thyroid gland with bilateral retrosternal
extension, more significant on the right. Many
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nodules were detected bilaterally, the largest
being a regular bordered isoechoic nodule located
in the inferior aspect of the right lobe with a 4 cm
longitudinal length, which included an area of
cystic degeneration. A 2-cm-sized, partially
irregular bordered, hypoechoic nodule was nota-
ble in the inferior aspect of the left lobe as well.
No lymph node of pathological size was observed
in the cervical region.

The thyroid scintigraphy performed with
Tc-99m pertechnetate revealed that the thyroid
gland was greater than its normal size and
included a hyperactive nodule of 4 cm in the right
lobe and a smaller hyperactive nodule in the
superior aspect of the left lobe. Suppressed areas
were also notable.

Atypia of undetermined significance was
reported for the fine needle aspiration (FNA)
biopsy obtained from the suspicious nodule
located in the inferior aspect of the left thyroid
lobe. The patient underwent total thyroidectomy.
The blood parathormone and total calcium levels
measured at the postoperative 12 h were 12 pg/mL
(normal range: 15-68.3) and 7.8 mg/dL (normal
range: 8.4—10.2), respectively, and oral calcium
and vitamin D treatment was begun for the patient
and discharged in the first day postoperative. No
complication was observed. The pathology report
revealed benign nodular colloidal goiter. Thyroid
hormone replacement was begun. Calcium and
vitamin D replacements were stopped during the
follow-up period. The blood parathormone and
calcium levels were found to be within normal
ranges in the sixth month postoperatively.

8.2 Discussion

8.2.1 Evaluation and Diagnosis

Nodular goiter is frequent among areas of
endemic iodine deficiency [1]. In these cases,
hyperplasia and nodule formation are observed
in the thyroid gland in time as a result of chronic
stimulation. As the stimulation continues, the
number and sizes of the nodules, as well as the
sizes of the thyroid gland, increased over time,
and nontoxic multinodular goiter (MNG) sub-

sequently develops. In these cases, the volume
of the thyroid gland is increased directly pro-
portional to the age and duration of goiter. It
has been reported that the increase in the vol-
ume of the gland is approximately 4.5% annu-
ally [2]. If MNG is not treated, some of the
nodules may gain autonomy with the effect of
somatic mutations in time, and TMNG may
appear due to the excessive amount of thyroid
hormone they secrete. In these cases, hyperthy-
roidism appears subclinically at the beginning
and turns into clinical type [3, 4]. Eventually,
the thyroid gland may reach extremely large
sizes in cases with TMNG in years. Almost half
of the cases are asymptomatic, and symptoms
related to airway compression or swallowing
may appear in 15% of the cases [5]. The transi-
tion from nontoxic MNG to TMNG necessi-
tates a certain period. Diez [6] reported that
91% of their cases had been diagnosed within
the last 10 years of life. Therefore, the inci-
dence of TMNG-dependent hyperthyroidism is
higher in the elderly [1, 6]. The median age of
the patients was found to be 68, and 85% was
found to be older than 55 years [2]. Our case
was older than 60 years of age as well and had
a nodular thyroid gland considerably enlarged
in time along with hyperthyroidism, which
were consistent with the data above.

In cases with hyperthyroidism treated with
radioactive iodine (RAI), the all-cause mortality,
morbidity, and mortality related to cardiovascular
and cerebrovascular causes or fractures have
been observed to increase [7, 8]. Cardiac compli-
cations are observed in 32% of the cases [5]. It
was previously believed that mortality was inde-
pendent from the etiology of hyperthyroidism
[2]. However, it has recently been reported that
the mortality rates among patients with TMNG
were higher compared to those of patients with
Graves’ disease [8]. Therefore, hyperthyroidism-
related complications should be investigated in
patients with TMNG. In our case, no important
complication was observed except for
hypertension.

Subclinical hyperthyroidism (suppressed TSH
and normal T4) has been determined in 82% of
the cases with TMNG [9]. The clinical outcomes
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of subclinical hyperthyroidism are minimal, and
the issue of whether it should be treated or not is
under debate. However, treatment is recom-
mended in case of a TSH level of <0.1 mIU/L and
when the age of the patient is >65, or when the
patients have comorbidities such as cardiovascu-
lar disease or osteoporosis [10, 11]. Since sub-
clinical hyperthyroidism may be a messenger of
clinical hyperthyroidism (suppressed TSH and
high T4), patients who are not treated should be
closely followed up.

In cases of hyperthyroidism with nodular
gland, toxic nodular goiter should be the first pre-
diagnosis to be made. However, physical exami-
nation and USG may not be sufficient for the
differential diagnosis. Thyroid scintigraphy is
important in the differential diagnosis of hyper-
thyroidism [12]. In our case, TMNG was consid-
ered due to our observation of bilateral hot
nodules on the scintigraphy and normal TSH
receptor antibody levels.

The incidence of thyroid cancer is similar
among cases with TMNG, toxic adenoma (TA),
and MNG, which varies between 4% and 11%
[13, 14]. However, Smith et al. [15] determined a
rate of incidental cancer of 18% in toxic nodular
goiter. Furthermore, they reported that the inci-
dental cancer rate among cases with TMNG
(21%) was significantly higher compared to that
of cases with TA (4.5%). However, most of the
cancer types determined in these cases are micro-
papillary [14, 15]. No matter what the rate of the
cancer is, evaluation of the nodules in TMNG is
similar to that of MNG. However, as known, thy-
roid scintigraphy 1is facilitative in detecting
hyperfunctioning nodules with low malignancy
risk (hot) and hypofunctioning nodules with high
malignancy risk (cold) in cases with
TMNG. Therefore, the concurrent presence of
scintigraphic findings with USG findings has
been recommended for the decision of nodules to
undergo FNA biopsy in cases with hyperthyroid-
ism [16]. In our case, the decision of biopsy was
made since the 2 cm nodule located in the infe-
rior pole of left thyroid lobe was sonographically
suspicious, and it was not hyperfunctioning
according to the scintigraphic findings. The
biopsy report revealed atypia of undetermined

significance. The biopsy was not repeated since a
decision for total thyroidectomy was made
already due to TMNG. In these cases, cytological
evaluation is not always necessary if there is no
doubt of cancer in thyroid nodules smaller than
1 cm[16].

Preparation of patients with hyperthyroidism
for surgery is important. In order to minimize the
risk of thyrotoxic goiter in patients with TMNG,
the T3 and T4 levels should be kept within nor-
mal ranges in the preoperational period. Surgery
is not inconvenient in the presence of subclinical
hyperthyroidism. In the presence of an accompa-
nying disease, sufficient evaluation and prepara-
tion should be made prior to anesthesia. In these
cases, the use of beta-blockers prior to surgery
may reduce the symptoms. Our patient had sub-
clinical and controlled hyperthyroidism and was
receiving antithyroid medication. The decision of
surgery could be made nonproblematically.

8.2.2 Management

Long-term medication with antithyroid drugs is
not recommended in toxic nodular disease due to
its side effects. The latest ATA guidelines recom-
mend surgery or RAI therapy for precise treat-
ment of TMNG or TA [12]. However, these
methods have advantages and disadvantages as
well. The recurrence risk of hyperthyroidism is
almost none following surgical treatment, and the
disease is controlled within days. However, all
patients need thyroid hormone replacement in the
postoperative period. Furthermore, complica-
tions such as permanent hypocalcemia or recur-
rent nerve injury specific to thyroidectomy may
be observed although as low as 2% [5, 9]. There
is no risk of surgery-related complication follow-
ing RAI. Patients remain euthyroid in the long-
term, and hyperthyroidism develops in 72% of
the patients within 26 years [17]. On the other
hand, a longer time is needed for control of the
hyperthyroidism (mean: 5.4 months) following
RALI, and control may not be provided in 15-22%
of the patients despite the therapy [5, 18].
Furthermore, although not frequent, some of the
patients may refuse to receive treatment due to
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the long-term carcinogenic effects of radioactivity.
Therefore, various criteria should be considered
for the decision of therapy selection. For exam-
ple, surgery should be the first-line therapy for
the presence of malignant or suspicious nodules
in TMNG. Thyroidectomy also provides rapid
elimination of compressive symptoms just after
the surgery in cases with large and retrosternal
goiter. However, RAI therapy provides a regres-
sion in the thyroid volume in 38% of the cases
[5]. Furthermore, the regression in thyroidal vol-
ume is limited and is approximately 40% [19].
Therefore, compressive symptoms may not com-
pletely disappear. In cases with previous thyroid-
ectomy or cervical surgery, in elderly individuals
and those with serious accompanying disease,
RAI may be the first-line therapy. On the other
hand, if surgery is planned for patients with
TMNG, it has been recommended that surgery
should be performed by thyroid surgeons who
have a large patient volume in order to reduce the
risk of complications [20]. In the absence of an
experienced surgeon, the patient may be referred
for RAI therapy. The patient choice is another
important factor in therapy selection. Therefore,
the treatment selection should be made upon the
common decision of the patient and the doctor. In
our case, surgery was selected due to the pres-
ence of a large goiter that led to compressive
symptoms, the absence of an accompanying dis-
ease that could increase the risk of the surgery,
and absence of a previous cervical operation or a
suspicious thyroid nodule.

The recommended surgical approach was
total/almost total thyroidectomy in cases with
TMNG and hemithyroidectomy in cases with TA
[21]. In this case, the risk of recurrence is almost
zero. Subtotal thyroidectomy is not currently pre-
ferred due to its high risk of morbidity in case of
a recurrence or a need for a reoperation. The
blood TSH levels of the patients undergoing
hemithyroidectomy should be followed up in the
postoperative period due to the risk of
hypothyroidism.

A careful and precise surgery is important in
avoiding complications during thyroidectomy.

T. Kirdak

The strap muscles may be surgically cut when
needed in order to provide a good exploration.
The wvascular structures should be carefully
bound. The thyroid capsule should be set free via
dissection, bilateral recurrent laryngeal nerves
should be visualized, and the parathyroid glands
should be protected with their vascular pedicles.
Unprotected parathyroid glands should be
implanted into sternocleidomastoid muscle. The
superior laryngeal nerve should be visualized. If
it cannot be visualized, medial capsular dissec-
tion and close and separate binding of the vessels
to the thyroid gland are recommended in the
upper pole due to the close relationship of the
vessels and nerves in the upper pole [22, 23].

8.3 TheFuture

There are also local treatment methods for
TMNG and TA such as ethanol injection or radio-
frequency ablation. Although successful out-
comes of percutaneous treatment methods have
been reported, these methods have not been intro-
duced as routine methods used in the treatment of
toxic nodular disease yet. Thus, percutaneous
methods are generally recommended in patients
not proper for surgery or RAI Further studies are
needed in order to introduce percutaneous meth-
ods into routine algorithms of toxic nodular
disease.

What Can We Learn from This Case?

e The thyroid gland may reach extremely
large size in cases with TMNG in years.

e The toxic nodular disease should be
treated due to its local, as well as its sys-
temic, effects.

* RAI and surgery are two different meth-
ods of therapy with their advantages and
disadvantages. Selection of the treat-
ment method should be made upon fac-
tors related to the disease, the patient,
and the physician.
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A Case of Sarcoidosis,
Differentiated Thyroid Carcinoma,
and Graves’ Disease in the Thyroid

Gland

Filiz Ozllker and Tamer Oziilker

Abstract

Sarcoidosis is an idiopathic chronic, systemic,
and noncaseating granulomatous disease
involving multiple systems. There have been
reports indicating that there might be an
association between autoimmune thyroid
diseases and  sarcoidosis.  Pulmonary
sarcoidosis has also been known to coexist
with malignancies including differentiated
thyroid cancer. It is not clear whether patients
with sarcoidosis tend to develop malignancies
or  malignancies  induce  sarcoidosis.
Overlapping of clinical and radiological
findings between malignancies and sarcoidosis
causes a difficulty in the management. We
present a case of a 49-year-old female patient
who had sarcoidosis, autoimmune thyroid
disease, and differentiated thyroid cancer.

9.1 Case Presentation

A 49-year-old female patient who had been suf-
fering from unexplained fever, weight loss, weak-
ness, fatigue, and a dry, hacking cough for the
last 6 months was referred to the chest diseases

F. Oziilker - T. Oziilker (D<)

Department of Nuclear Medicine, University of
Health Sciences (SBU), Okmeydani Training and
Research Hospital, Istanbul, Turkey

department. On examination there was no signifi-
cant finding other than a palpable thyroid gland.

Laboratory examination results were as fol-
lows: TSH 0.01 (0.27-4.20) pIU/mL, free triio-
dothyronine (fT3) 10.3 (2.0-4.4) pg/mL, free
thyroxine (fT4) 2.48 (0.93-1.70) ng/dL, anti-
thyroglobulin  antibody  (anti-Tg) 124.5
(<115) TU/mL, antithyroid peroxidase (anti-
TPO) 279 (<34) IU/mL, calcium 10.67
(8.6-10) mg/dL, parathormone (PTH) 32
(8-51) pg/mL, urinary calcium 150 (20—
275) mg/24 h, angiotensin-converting enzyme
(ACE) 72 IU/L (range, 8-52 IU/L), WBC 12
(4.1-11.2) x 10%/pL, hemoglobin 14.7 (11.7—
15.5) g/dL, and thrombocyte 374 (160—
390) x 10%/pL. Computerized tomography (CT)
of the chest revealed bulky lymphadenopathy
throughout the chest, including bilaterally hilar,
subcarinal, aortopulmonary window and para-
tracheal lymph nodes. F-FDG positron emis-
sion tomography (PET)/CT which was carried
out for metabolic characterization of mediasti-
nal lymph nodes and exploring any possible
malignancy revealed intense accumulation of
BE-FDG in the conglomerated mediastinal
lymph nodes (SUVmax 27.6). Heterogenous
FDG uptake with moderate intensity was also
noted in the thyroid gland (Fig. 9.1). Sputum
smear and sputum culture for bacteria and fun-
gus were negative. Sputum and bronchoalveo-
lar lavage (BAL) fluid did not reveal any foreign
body. Tubercle bacilli test or viral and immune
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Fig. 9.1 "F-FDG PET/CT study showing hypermetabolic mediastinal lymph nodes in MIP images (left column),
increased heterogenous FDG uptake in the thyroid gland on axial PET and fusion images (right column)

serum tests were normal. Transbronchial lung
biopsy, transbronchial needle aspiration of sub-
carinal and paratracheal lymph nodes, and
bronchoalveolar lavage were performed, and
histological analysis of the mediastinal lymph
node biopsy showed a chronic, noncaseating,
granulomatous inflammation. The ultrasonog-
raphy (USG) of the thyroid gland revealed two
hypoechoic nodules 6 mm in diameter and an
enlarged gland with a heterogeneous,
hypoechoic echotexture suggestive of autoim-
mune thyroid disease. Thyroid scintigraphy
with 99mTc-pertechnetate showed a substan-
tially increased diffuse uptake in both lobes and
hypoactive area at the inferior pole of the right
lobe adjacent to the isthmus, corresponding to a
thyroid nodule (Fig. 9.2).

In the light of these findings, the patient was
diagnosed with sarcoidosis and autoimmune
thyroid disease (Graves’ disease); oral

Fig. 9.2 Thyroid scintigraphy with 99mTc-pertechnetate
showed a substantially increased diffuse uptake in both lobes
and hypoactive area at the inferior pole of the right lobe adja-
cent to the isthmus, corresponding to a thyroid nodule
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prednisolone and methimazole were prescribed.
The symptoms of the patient gradually receded
with the administration of corticosteroid, and the
patient became euthyroid. Two years later, a
repeat USG revealed an enlargement in the two
right-sided hypoechoic thyroid nodules with
sizes of 12.2 x 7 and 10 x 7.5 mm, showing
microcalcifications, irregular margins, and
increased internal vascularization.

There were also newly developed subcentime-
ter hypoechoic nodules in the left thyroid lobe.
Fine needle aspiration biopsy (FNAB) came out
as papillary thyroid carcinoma (Bethesda VI).
The patient underwent total thyroidectomy, and
histopathology revealed multifocal papillary thy-
roid carcinoma with BRAFY®® mutated and
showed five foci in both lobes, largest one being
2 cm in diameter. There was no vascular invasion,
extrathyroidal extension, or metastatic lymph
node involvement. The pathologic stage of the
patient was pT1bNOMO (Stage 1) per the AJICC/
TNM VIII system [1], and it was in intermediate
risk group according to ATA guideline (2015) [2].
The patient was given 100 mCi (3700 MBq) 131-
I, and the uptake at the remnant thyroid tissue in
the neck without any other pathological uptake at
the other sites of the body was detected in the
posttreatment 131-I whole-body scintigraphy
(Fig. 9.3).

9.2  Discussion

Sarcoidosis (S) is an idiopathic chronic, sys-
temic, and noncaseating granulomatous disease
involving multiple systems [3]. Almost all organs
can be affected from S, but pulmonary sarcoidosis
is the most commonly seen type. The liver, skin,
and eyes are among other commonly involved
organ systems [4].

Although the etiopathogenetic of the disease
has not yet been fully understood, the suggested
pathophysiologic mechanism is an autoimmune
reaction triggered by a wide variety of stimuli,
including bacteria, dust, viruses, foreign bodies,
malignancy, metabolites, and chemicals.
Normally, the inflammation formed during this

process vanishes as the foreign stimulus is
removed, but in patients with S who are supposed
to be genetically susceptible, granulomatous
inflammation persists probably because of the
failure of the immune regulatory mechanisms to
restrict the duration of the inflammatory process
[5,6]. There are characteristic clinical radiological
features and histopathological findings of
noncaseating granulomas which are suggestive
of S, but since none of them are exclusively seen
in S, the diagnosis is mostly made by ruling out
the other alternative diagnoses [7]. The typical
bilateral hilar lymphadenopathy can be detected
on chest X-ray which has been the most widely
used radiological imaging modality for diagnostic
purposes of S. The characteristic appearance on
computerized tomography (CT) is diffuse
pulmonary perilymphatic micronodules which
are distributed in peri-lobular and fissural areas
predominantly in upper and posterior parts of the
lung [8]. CT and magnetic resonance imaging
(MRI) are equally effective in the evaluation of
extrathoracic  involvement, although MRI
outperforms CT in the assessment of
neurosarcoidosis and cardiac sarcoidosis [9].
Nuclear medicine procedures also have a role in
the assessment of the extent and activity of the
disease, thus guiding the biopsy. The accumulation
of Ga in intrathoracic lymph nodes forms a
shape resembling the Greek letter lambda
(lambda sign) and a symmetrical accumulation in
bilateral parotid and lacrimal glands named as
panda sign because of its resemblance to a panda
face [10]. In recent years, 'SF-FDG PET/CT has
proved to be useful in assessing disease extent
and activity, treatment planning, and evaluating
therapy response [9].

In our case, the metabolic activity of the sub-
carinal and paratracheal lymph nodes on ¥F-FDG
PET/CT guided the transbronchial needle aspira-
tion. ®F-FDG PET also has a crucial role in the
assessment of disease activity and monitoring
therapy response in patients with cardiac
sarcoidosis [11]. Somatostatin receptor imaging
with #¥Ga-DOTATOC-PET/CT showed promising
results in the assessment of the extent of the
disease and directing peptide receptor radionuclide
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Fig. 9.3 Posttreatment
131-1 whole-body
scintigraphy showing
uptake at the remnant
thyroid tissue in the
neck without any other
pathological uptake at
the other sites of the
body

therapy (PRRT) with '”’Lu-DOTATOC in patients
with otherwise treatment-refractory disease [12].
In the index case, '®F-FDG PET/CT study con-
ducted for the initial evaluation of the disease had
shown heterogeneously increased metabolic activ-
ity in the thyroid gland, a finding raising the suspi-
cion of the diagnosis of autoimmune thyroid
disorder, which was also supported by laboratory
findings and clinic of the patient. There have been
numerous studies showing a significantly increased

risk for hypothyroidism, antithyroid peroxidase
antibodies (TPOADb), and thyroid autoimmunity, in
female patients with S [6]. There have been
preliminary reports pointing out that there might
be an association between autoimmune thyroid
diseases and sarcoidosis [13, 14].

Papadopoulos et al. examined a series of
Swedish patients with sarcoidosis and found that
20% of the patients had endocrine autoimmunity,
and evidence of thyroid autoimmunity was
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detected in 13 out of 89 patients, 8 of whom had
clinical autoimmune thyroid disease (ATD) (2
with Graves’ disease and 6 with autoimmune
thyroiditis) [15]. Antonelli et al. detected a highly
significant association of S and thyroid
autoimmunity and concluded that thyroid
function, TPOAD antibodies, and USG should be
tested as part of the clinical profile in female S
patients [16]. Fallahi et al. investigated the
prevalence of other autoimmune disorders among
3069 patients with ATD and found that in these
patients, the prevalence of autoimmune disorders
including sarcoidosis increased significantly
compared to control subjects [17]. Since ATDs
are very commonly seen in comparison with S, it
is stated that it is not necessary to investigate for
S in patients with ATD, but it may be wise to
check for ATD in patients with S [6].

There have been also few cases of direct
involvement of thyroid gland with S in the
literature [18, 19].

The patient in the index case underwent FNAB
of the thyroid nodule, for the nodule had well-
known USG features of malignancy; hypoecho-
genicity, microcalcifications, irregular margins, and
increased internal vascularization. Enlargement of
the thyroid nodules during the 2-year follow-up also
raised suspicion for malignancy. Thyroid scintigra-
phy was used as a guide to determine which nodule
to biopsy, for the malignancy risk in hyperactive
nodules, is extremely low rendering the FNAB
unnecessary. FNAB of the hypoactive nodule at the
inferior pole of the right lobe adjacent to isthmus
carrying the malignancy features on USG turned
out to be malignant.

There have been two retrospective case series,
indicating that 4-14% of all patients with
malignancy can show some histopathological
evidence of sarcoidosis [20, 21]. Whether the
patients with pulmonary sarcoidosis are
predisposed to develop malignancies or
malignancies induce sarcoidosis continues to be
a matter of debate [22]. The coexistence of
thyroid cancer and S has been previously
described in individual case reports [23]. Myint
and Chow reported a case of sarcoidosis
mimicking metastatic thyroid cancer following
radioactive iodine therapy. The authors draw

attention to the inability of clinical presentation
and radiological evaluation, including PET and
CT scans to discriminate between cancer
recurrence and S. Sarcoid, or sarcoid-like
reactions, should be kept in mind while evaluating
the FDG-avid lesions any time after antineoplastic
therapy including RAT [24]. Bruins et al. reported
the development of papillary thyroid carcinoma
in a patient with sarcoidosis following treatment
with minocycline [25].

9.3  Follow-Up and Outcome

The chest radiography and CT performed at
7-month follow-up confirmed a remission of
S. Currently, our patient is being monitored with
regular follow-up under L-thyroxin suppression
and is not receiving steroids.

Acknowledgment We would like to thank Professor Dr.
Kerim Sonmezoglu for kindly providing Fig. 9.1 from the
archive of Cerrahpasa School of Medicine, Department of

What Can We Learn from This Case?

» Sarcoidosis can be associated with auto-
immune diseases including Graves’
disease.

» Differentiated thyroid carcinoma and sar-
coidosis can coexist causing a difficulty in
the diagnosis and therapeutic manage-
ment since the clinical presentation and
radiological findings may overlap between
malignancy and S.

Nuclear Medicine, Istanbul, Turkey.
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A Patient Presenting
with an Incidentally Found

10

Hypermetabolic Thyroid Nodule

on FDG-PET/CT

Bala Basak Oven and Mehmet Tarik Tatoglu

Abstract

The prevalence of thyroid lesions on FDG-PET
was reported as 4%, and the malignancy rate in
these nodules was found to be 14-50%. We
reported a case of thyroid incidentaloma,
detected during follow-up of known primary
malignancy. Thyroid nodule was detected in
FDG PET/CT of a 68-year-old woman with
known breast cancer during follow-up. Because
of suspicious USG findings and high SUVmax
value, fine needle aspiration biopsy (FNAB)
was performed and the result came out as suspi-
cious in terms of papillary carcinoma oncocytic
variant (Bethesda Category V). If the thyroid
nodule is detected with FDG uptake, the cyto-
logical examination is necessary to differentiate
benign nodule from malignant ones and figure
out whether it is a thyroid metastasis from pri-
mary cancer or not.
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Istanbul, Turkey

M. T. Tatoglu (<))

Department of Nuclear Medicine, Goztepe Training
and Research Hospital, Istanbul Medeniyet University,
Istanbul, Turkey

10.1 Case

A 68-year-old female patient with stage II
(T2N1MO) breast cancer was operated 3 years
ago after receiving anthracycline, cyclophospha-
mide, and docetaxel as neoadjuvant chemother-
apy. Radiotherapy, hormonotherapy, and
trastuzumab were given as adjuvant therapy.
Vertebra fracture because of metastasis was
detected during the follow-up period, and trastu-
zumab, an aromatase inhibitor, and zoledronic
acid treatment were planned. Meanwhile, a posi-
tron emission tomography with 2-deoxy-2-
[fluorine-18]fluoro-D-glucose integrated with
computed tomography (*F-FDG PET/CT) per-
formed during routine follow-up revealed
intensely hypermetabolic nodular lesion at left
thyroid lobe adjacent to the isthmus (SUVmax:
9.8) (Fig. 10.1a—c). Correlation with thyroid and
neck ultrasonography (USG) and histopathologic
examination were suggested because of this
finding.

In the history of the patient, thyroid nodule,
familial thyroid cancer, radiotherapy to the neck
region, MEN2, PTEN hamartoma tumor syn-
drome (Cowden disease), FAP, Carney complex,
and Werner syndrome were absent. The patho-
logic cervical lymph node was not detected in
neck examination and USG. Serum thyroid-stim-
ulating hormone (TSH) levels were within nor-
mal limits. USG-guided fine needle aspiration
biopsy (FNAB) was performed to the nodular
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Fig. 10.1 MIP (a), axial fusion (b) and axial CT (c) images of *F-FDG PET/CT showing focal FDG uptake in the

thyroid gland

lesion measuring 8.9 mm in size located in the
left lobe-isthmus junction of the thyroid. The
pathology of the nodular lesion was reported as
suspicious in terms of papillary carcinoma
oncocytic variant (Bethesda Category V).

10.2 Discussion

Thyroid nodules are commonly encountered in
clinical practice. Nonpalpable thyroid nodules
incidentally detected by anatomic imaging
methods during the investigation of other diseases
are called incidentaloma. Normal thyroid tissue
is not observed in 'F-FDG PET images. During
the "F-FDG PET/CT examination, which is
usually performed to diagnose malignant and
some nonmalignant diseases, incidental focal or
diffuse uptake can be detected in the thyroid
gland. In this case, we detected a hypermetabolic
thyroid nodule on PET/CT, which was performed
to evaluate the therapeutic response in the patient.
In a meta-analysis including 22 studies with '*F-
FDG PET/CT examinations, the incidence of
focal thyroid uptake was reported to be 1.6%,
while diffuse thyroid uptake was 2.1%, and 35%
of these incidentally found focal lesions turned

out to be malignant [1]. Focal FDG uptake in the
thyroid gland is usually detectable in benign or
malignant nodular lesions, whereas diffuse
thyroid uptake may be associated with Graves’,
Hashimoto’s disease, or other infectious/
inflammatory, benign thyroid diseases [2].

According to the guidelines published by the
American Thyroid Association (ATA) in 2015,
USG-confirmed >1 cm thyroid nodules with
focal uptake on ®F-FDG PET/CT are suggested
to be evaluated with USG-guided FNAB due to
potential malignancy. In a patient with
ultrasonographically and clinically confirmed
chronic lymphocytic thyroiditis, there is no need
to proceed with FNAB when diffuse FDG uptake
in the thyroid gland is detected on "*F-FDG PET/
CT. It is recommended that thyroid nodules with
<1 cm with high-risk features on USG or show
focal FDG uptake on "*F-FDG PET/CT should be
followed up [3].

In the guidelines published by the American
Association of Clinical Endocrinologists (AACE)
in 2016, FNAB is recommended because of the
high risk of malignancy in thyroid nodules that
are presented with focal FDG uptake on *F-FDG
PET/CT. If Tc99m MIBI uptake is detected in
thyroid nodules as in the case of *F-FDG PET/
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CT, USG-guided FNAB is also recommended for
high risk of malignancy [4].

Are et al. reported that malignancy had been
detected in 24 out of 57 patients (42%), with
FNAB performed on 263 out of 8800 patients
and with 16,300 8F-FDG PET studies, with
abnormal FDG uptake in the thyroid gland [5]. In
this article, USG-guided FNAB is recommended
because of the high risk of malignancy in patients
with focal or unilateral F18-FDG uptake in the
thyroid gland [5].

It is known that benign thyroid tumors may
show FDG uptake and FDG affinity may be low
or negative in well-differentiated thyroid tumors;
therefore, 'BF-FDG PET imaging is not
recommended for staging of well-differentiated
thyroid papillary carcinoma [1, 3, 5].

When a thyroid nodule is detected, it is neces-
sary to question the information that may be
related to thyroid cancer: previous head and neck
irradiation; exposure to nuclear fallout, e.g., from
Chernobyl; family history of medullary thyroid
carcinoma or multiple endocrine neoplasia type 2;
family history of papillary thyroid carcinoma;
familial polyposis coli; Cowden’s or Gardner’s
syndrome; recent onset of hoarseness, dysphonia,
dysphagia, or dyspnea; and past medical history
of thyroid cancer [6]. Our case had no history of
risk factor for thyroid cancer. Although thyroid
nodule in our case is <1 cm, FNAB was performed
to rule metastasis from breast cancer.

The structure of the gland and the presence of
the nodules should be examined by palpation.
Subcentimetric-sized nodules may not be
detected by palpation.

When diffuse or focal increased 'SF-FDG
uptake is detected in the thyroid gland, it is
essential to evaluate with USG. The presence of
associated  cervical lymph nodes, USG
characteristics of thyroid nodules suggesting of
malignancy (hypoechogenicity, solid composition,
irregular margin, fine microcalcification, absence
of halo, shape tall more than wide, central rather
than peripheral blood flow on Doppler USG)
should be taken into account [7].

When thyroid nodules are detected, TSH level
should be measured. Thyroid nodules are more
likely to be malignant in patients with elevated

TSH levels, while patients with subclinical or
apparent hyperthyroidism with lower TSH levels
are less likely to have malignancy [8, 9]. In
patients with low TSH levels, thyroid scintigraphy
may be performed with Tc99m pertechnetate for
evaluation of the nodule regarding its functional
status.

It should be kept in mind that other than thy-
roid gland primary malignancy, metastases from
tumors such as thyroid lymphoma, malign mela-
noma, renal cell carcinoma, lung, breast, esopha-
gus, stomach, colon, and uterus cancers and
rarely nasopharyngeal carcinoma, choriocarci-
noma, malignant phyllodes, and osteosarcoma
can be detected [5, 10, 11].

In the guideline published by ATA in 2015,
sonographic patterns were defined as five groups
based on the estimated risk of malignancy. Fine
needle aspiration guidance for thyroid nodules
and FNAB recommendation was determined
according to their malignancy risks.

Our patient had solid hypoechoic thyroid nod-
ule on USG, and with this feature, it was included
in intermediate-suspicious group with a 10-20%
of malignancy potential according to ATA 2015.
FNAB is not recommended in nodules <1 cm
unless there is a high-risk factor, and FNAB was
performed in our patient due to the risk of metas-
tasis from primary breast cancer.

It has been reported that the evaluation of thy-
roid nodule by USG elastography can contribute
to conventional USG and can be utilized with
high sensitivity in the assessment of primary thy-
roid malignancies. However, elastography is still
operator dependent, lacking a standardized
method for data reporting. Cystic nodules and
nodules with calcified shells are not suitable for
elastographic evaluation [4].

Computerized tomography (CT) and magnetic
resonance imaging (MRI) examinations are not
recommended in the routine evaluation of thyroid
nodules. However, it is suggested that substernal
extending nodules can be evaluated with the CT or
MRI for the presence of airway compression. The
use of contrast during CT examinations is not
recommended because the contrasts are usually
iodized and may reduce radioactive iodine uptake
and may trigger hyperthyroidism [4, 12]. When
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evaluating these types of cases, MRI examination
may be more appropriate. Ramos et al. reported
that the SUV values at thyroid nodules above 5.69
(average uptake) and 8.5 (maximum uptake) may
be related to the likelihood of malignancy. Choi
et al. reported that SUV wvalues above 4.1
(maximum uptake) may be significant for
malignancy potential [13, 14].

Kim et al. and Are et al. reported that they did
not detect either average or maximum SUV for
benign and malignant lesions in their studies [5,
10]. Kim et al. reported that this was a possible
reason for not setting a threshold value, as there
may be cases of partial volume effect in small
lesions, follicular lesions, or histologically
undetected malignant lesions that are benign or
Hiirthle cell adenomas with high FDG uptake
[10]. Our patient’s thyroid nodule detected by
PET/CT had SUVmax value of 9.8 which pointed
out malignancy rather than benign etiologies.

It has been reported that the FNAB procedure
is more reliable and reduces the nondiagnostic
evaluation rate when it is guided by USG [4].

For the standardization of biopsies taken with
FNAB, it is suggested to evaluate according to
Bethesda System for Reporting Thyroid
Cytopathology [3, 15]. Our patient’s thyroid
nodule’s FNAB revealed Category 5 in respect to
Bethesda system which was defined as suspicious
for malignancy; malignancy risk is specified as
60—75%, and near-total thyroidectomy or surgical
lobectomy is recommended.

Thyroidectomy operation is recommended
when malignant cytology is detected, but it is
reported that active surveillance can be applied
instead of emergent surgery in cases with very low-
risk nonaggressive cytology papillary
microcarcinomas, patients with surgical risk due to
comorbid conditions, patients with serious illnesses
with short life expectancy (cardiopulmonary
disease, malignancy, age), and those who had
undergone thyroid surgery before [3].

10.3 Follow-Up and Outcome

In the present case, we did not repeat the biopsy
and the patient was offered total thyroidectomy.
However, no surgical procedures were performed

B.B. Oven and M. T. Tatoglu

due to comorbidities such as metastatic breast
cancer, obesity, immobility, and heart failure, and
it was decided to be followed up with current
status.

What Can We Learn from This Case?

e For the thyroid nodules with focal
uptake during ®F-FDG PET/CT
examination, further examination with
FNAB under USG guidance is
recommended due to malignancy risk.

* Before FNAB, malignancy risk factors
in the history of the patient should be
questioned.

e If focal FDG uptake is detected on PET/
CT of patients with known malignancy,
the metastasis of primary malignancy
should be ruled out.

e Serum TSH level should be measured in
each patient to be evaluated for thyroid
nodule.

e Thyroid gland and neck should be eval-
uated with USG.

* If diffuse *F-FDG uptake is detected in
the thyroid gland, evaluations with
thyroid function tests, USG, and thyroid
antibodies will be appropriate since
findings are thought to be primarily
related to Hashimoto, Graves’, and
other inflammatory thyroid diseases.
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Management of a Thyroid Nodule
Which Is Hypoactive on Thyroid

11

Scintigraphy and Has Eggshell
Calcification on USG

Gulsah Yenidiinya Yalin and Betll Ugur Altun

Abstract

Thyroid nodules arise from the increased pro-
liferation rate of thyroid cells. The primary
target when assessing thyroid nodules is to
exclude the presence of thyroid cancer, which
is present in approximately 4.0-6.5% of
thyroid nodules. Thyroid ultrasound (USG)
should be performed in all patients with a
suspected thyroid nodule or nodular goiter on
physical examination. The population who are
more prone to have thyroid carcinoma are
adults <30 or over 60 years old, patients with
a history of head and neck irradiation, and
patients with a family history of thyroid
cancer. We hereby present a 43-year-old
female patient who had a hypoactive thyroid
nodule with eggshell calcification on thyroid
ultrasonography.

G.Y. Yalin (0<) - B. U. Altun
Department of Endocrinology, Baskent University
Istanbul Hospital, Istanbul, Turkey

11.1 Case

43-year-old female patient was admitted to the
endocrinology outpatient clinic due to the pres-
ence of multinodular goiter. She denied having
previous neck radiotherapy or familial thyroid car-
cinoma in her medical history. Her thyroid func-
tion tests were as follows: thyroid-stimulating
hormone (TSH), 2.4 (0.4—4 mU/ml); free T4 (fT4),
1.1 (0.7-1.48 ng/dl); and antithyroid peroxidase
(anti-TPO), 10 (0-34 IU/ml).

Neck USG revealed normal thyroid size with
minimal heterogeneity on background echo-
genicity. On the right thyroid lobe, there were
4 x3x 5 mm and 7 x 6 x 8 mm isoechoic nodules
with well-defined regular borders and no sign of
vascularization. On the left thyroid lobe, there
was a 12 x 10 x 8 mm hypoechogenic nodule
with regular borders and subtle peripheral vascu-
larization. Presence of eggshell calcification was
noted on the 1/3 outer rim of this nodule
(Fig. 11.1).

Thyroid scintigraphy with Tc-99m which had
been performed 1 year before demonstrated that the
nodule on the left thyroid lobe was associated with a
hypoactive region (Fig. 11.2). At that time fine nee-
dle aspiration biopsy (FNAB) was also performed
twice at 6-month intervals. The first FNAB resulted
with nondiagnostic material and the second one
revealed benign histopathological results.
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Fig. 11.1 Presence of eggshell calcification on the 1/3
outer rim of the thyroid nodule

Fig. 11.2 Tc-99m thyroid scintigraphy demonstrating
hypoactive nodule on left thyroid lobe

11.2 Discussion

Although thyroid nodule prevalence is high in gen-
eral population, thyroid malignancy is relatively
rare. There is no specific imaging modality that can
provide the most accurate information about the
characteristic features of every single nodule.
High-resolution USG is the most sensitive, most
feasible, and cost-effective diagnostic evaluation
[1-3]. Nodules smaller than 1 cm are generally not
detected with neck palpation. On the other hand,
nodules which are even 1-2 mm in size can be
detected with high-resolution USG. In autopsy
series, multiple nodules and solitary nodules are
reported as 37.3% and 12.2%, respectively, and
malignancy rate is approximately 5% with
2-4/100,000 per year [4]. Thyroid cancer is

reported as 1% of all of the malignancies and 0.5%
of all cancer-related deaths [4].

Evaluation with neck USG is mandatory in the
presence of thyroid nodule suspicion and during
the follow-up period. USG provides information
on the characteristic features of thyroid nodules
which may be useful in predicting the presence of
thyroid malignancy [5]. Thyroid nodules are
classified as (a) high suspicion pattern for
malignancy, (b) intermediate suspicion of
malignancy, (c) low suspicion for malignancy, (d)
very low suspicion for malignancy, and (e) benign
pattern, according to findings on USG [1, 3]. FNAB
should be performed in groups with high and
intermediate suspicion for malignancy. Malignancy
rate is reported as 70-90% and 10-20% in high
suspicion and intermediate suspicion groups,
respectively. Malignancy rates are 5-10%, 3%, and
<1% in low suspicion, very low suspicion, and
benign nodules, respectively [1, 4].

FNAB is the most valuable diagnostic method
for the evaluation of thyroid nodules [1, 3]. There
are some critical features that should always be
evaluated with USG such as the presence of

individually specified calcification patterns,
irregular  margins, the  presence  of
hypoechogenicity in a solid nodule, and

intranodular hypervascularization in a chaotic
pattern. These findings are generally associated
with malignancy [6]. Presence of cervical lymph
node metastasis and extrathyroidal extension is
also a strong malignancy indicator which is
relatively rare. Spongiform nodules, purely or
predominantly cystic nodules, the presence of
hypoechogenic halo with a regular margin, and
iso- and hyperechogenicity are generally
considered as benign features. However, it should
always be kept in my mind that neither of these
USG features can eliminate the presence of
malignancy with 100% accuracy. FNAB is
considered as the most reliable method during the
preoperative evaluation of a thyroid nodule.
Calcifications in thyroid gland are merely classified
as micro- and macrocalcifications [3, 7] or (a)
microcalcification, (b) rim calcification, and (c)
macrocalcification. Although calcifications are
generally more common in malignant nodules,
they can be observed in both benign and malignant
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nodules. As an example, intranodular calcification
was reported as 47% and 31% in malignant and
benign nodules, respectively [8]. In comparison
with a noncalcified nodule, malignancy risk is
increased by threefolds and twofolds in the
presence of micro- and macrocalcification,
respectively. The probability of malignancy should
always be considered in the presence of
calcification, regardless of the calcification pattern
[2]. Microcalcification is observed as thin
hyperechogenic spots that are approximately
1 mm either with an absent or a very thin acoustic
shadow on USG image. Microcalcification is the
calcified forms of necrosed papillary cells [7]
which have a specificity of 76-94% for the
diagnosis of papillary thyroid cancer [2, 7, 9, 10].
However, it may also be an indicator for medullary
thyroid carcinoma [7]. Microcalcification may
rarely be present in Graves’ disease, lymphocytic
thyroiditis, and hyperplastic nodular goiter, as
well. Colloid and amyloid deposition may
sometimes be confused with microcalcifications,
and therefore the sensitivity is lower [7].
Macrocalcification is wider with a circumference
>2 mm, and an acoustic shadow is always present.
Macrocalcification may either be due to the
calcification of degenerated follicles or liquefaction
necrosis of malignant cells [7]. Macrocalcification
is less specific for the presence of malignancy and
is more common in benign multinodular goiter.
However, the presence of macrocalcification in a
single solitary nodule indicates a higher risk of
malignancy. Presence of acoustic shadow is
associated with dysmorphic and amorph
accumulation of calcium on necrotic material or
fibrous tissue.

Benign and malignant lesions range in a spec-
trum of round and ovoid-shaped nodules. Most of
the nodules have regular margins. Eggshell calci-
fication is classified under rim calcification.
When it is complete with continuous borders, it is
generally considered as benign and is usually
present in patients with multinodular goiter.
However, incomplete and thick eggshell calcifi-
cations are usually associated with papillary thy-
roid carcinoma and rarely follicular carcinoma
necessitating evaluation with FNAB [7, 10, 11].
Presence of hypoechogenic halo with regular

margins in an iso- or hyperechogenic nodule is
associated with benign features. This appearance
is probably due to the reflection of fibrous con-
nective tissue as a pseudocapsule formation.
Compressed adjacent thyroid tissue and vascular
structures may also create this hypoechoic cap-
sule image. Specificity of eggshell calcification
as an indicator for benign nodules is reported as
96% [8]. Irregular halo structure may be present
in up to 15-30% of malign thyroid lesions [2, 3].
In our case with multinodular goiter, the presence
of thin eggshell calcification with continuous
borders was detected in the largest nodule.

Thyroid vascularization is classified as periph-
eral or central vascularization. Peripheral vascu-
larization is generally associated with benign
lesions. Central and chaotic vascularization, on the
other hand, is usually related to the presence of
malignancy. Although avascular nodules are
commonly considered as benign lesions, there
may also be no sign of vascularization in more
than 20% of malign nodules [2].

Nodules are classified as pure cystic, pure
solid, predominantly cystic (>50% cystic),
predominantly solid (>50% solid), and
spongiform according to the ratio of their solid-
cystic components. Malignant nodules are
generally associated with the presence of
predominantly solid components. The frequency
of pure cystic nodules is <2%, and risk of
malignancy is very low in these nodules. The
cystic component may be present in 13-26% of
thyroid cancers, and 6% of papillary thyroid
cancers are reported as predominantly cystic
nodules. The spongiform structure is also an
indicator for benign features. Thyroid nodules
with a spongiform component of more than 50%
are generally benign nodules (with 99.7%
accuracy) [2]. Thyroid nodules are demonstrated
as hypo-, hyper-, or isoechoic nodules according
to their echogenic features. Malignancy risk
increases showing an inverse correlation with
echogenicity pattern. Malignancy risk in a
hyperechogenic solid nodule is 4%, and this ratio
may increase up to 25% in isoechoic nodules [2].

Nodule size is not an indicator of malignancy.
There is usually only one nodule with malignant
features in a patient with multiple thyroid
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nodules. However, this nodule is not always the
largest nodule on the USG. Therefore, the FNAB
should be performed to the nodule with the most
suspicious findings for malignancy rather than
the nodule with the largest size [1-3].

Thyroid scintigraphy is an effective method
for the diagnosis of autonomously functioning
thyroid nodules [12]. However current guidelines
do not recommend routine thyroid scintigraphy
for the evaluation of thyroid nodules. The
recommendation is to avoid FNAB for
hyperactive nodules which are detected in the
thyroid scintigraphy of patients with low or low-
normal TSH levels [1, 3]. In this case, thyroid
scintigraphy was not performed with the accurate
indication as the scintigraphy uptake would not
provide further information on the interpretation
of laboratory results and also would not change
the management of this patient.

FNAB should be considered in suspicious
nodules even when they are as small as 5 mm;
however, in low-risk and very low-risk nodules,
the current recommendation is to perform
FNAB when they are larger than 1.5 cm and
2 cm, respectively [1]. In our case, the thyroid
nodule which was 12 mm on the largest
diameter demonstrates benign features with
eggshell calcification, vascularization pattern,
and shape and regular margins, and the only
reason for FNAB was the hypoechogenicity of
the nodule.

USG findings should always be defined in detail
including information about nodule echogenicity
(anechoic, hyperechoic, isoechoic, hypoechoic),
presence and type of halo (faint-definite, thin-
thick), calcification patterns (macrocalcification,
central/peripheral; microcalcification), capsular
contact (absent, present), shape (oval, irregular,
longitudinal length higher than horizontal size),
content  (solid, homogeneous/heterogeneous;
mixed, predominantly solid/predominantly cystic;
cystic, pure/with sediments, spongiform), margins

(regular, irregular), other hyperechogenic
punctuations  (colloid  punctuation),  and
vascularization patterns (absent, dominantly

peripheral, dominantly central, diffuse) [13].
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11.3 Follow-Up and Outcome

There is no indication for re-biopsy in this nodule
with continuous, thin eggshell calcification which
does not demonstrate any indicator of malignancy
other than hypoechogenicity, and USG
surveillance with 1-2 year intervals would be
appropriate during the follow-up of this patient.

What Can We Learn from This Case?

* USG is a valuable method which pro-
vides information on the benign or
malignant features during the evaluation
of thyroid nodules. However, none of
the findings excludes the presence of
malignancy with 100% accuracy.

e Structural properties of the nodule such
as shape and margins, echogenicity and
vascularization pattern, and the presence
of calcification and halo are important
features. Although eggshell calcification
is generally considered as a benign
criterion, it should always be evaluated
with other ultrasonographical features,
and it should be kept in mind that it may
also be associated with malignancy in
rare circumstances.

e Thyroid scintigraphy is not recom-
mended for the routine evaluation of thy-
roid nodules. Presence of hyperactive
nodule on scintigraphy is considered as a
benign criterion in patients with low or
low-normal TSH levels.
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Percutaneous Ethanol Injection
(PEI) in a Patient with Cystic
Thyroid Nodule

Sait Sager

Abstract

Percutaneous ethanol injection in a benign
cystic thyroid nodule is an alternative proce-
dure to surgical therapy. In this case, percuta-
neous ethanol injection method was performed
in a 76-year-old female patient with a gross
cystic thyroid nodule. There was no complica-
tion and recurrence after the therapy. This
method is a safe and effective therapeutic tool
for the treatment of benign cystic thyroid
nodules.

12.1 Case Presentation

A 76-year-old female patient presented to our
thyroid polyclinic for neck swelling. A thyroid
function test demonstrated normal results.
Thyroid ultrasound (USG) and thyroid scintigra-
phy were performed. A gross cystic thyroid nod-
ule was seen in the thyroid USG (Fig. 12.1).

The volume of thyroid nodule was automati-
cally calculated using the ellipsoid formula ([le
ngth x width x height] x n/6). The width 