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ABSTRACT

Introduction: Intrathoracic multinodular goiter is a type of goiter that extends partially or completely into the thoracic cavity. Hyperthyroidism
isuncommon in this condition, and the incidence of malignancy is also low (approximately 5.9%). [**"Tc]Tc-Sestamibi washout index (WQind),
with a cutoff of —19%, is used as an additional modality to assess the malignancy risk of hypofunction thyroid nodules, with a high negative
predictive value of 100%. However, cancer detection is decreased in microcarcinomas, resulting in false-negative results. Case: A 54-year-
old female with hyperthyroidism and intrathoracic multinodular goiter complained of a goiter and palpitations for one year. Fine-needle
aspiration (FNA) cytology showed bilateral adenomatous goiter (Bethesda Il). The patient was treated with propylthiouracil for one month,
resulting in subclinical hyperthyroidism. A [*®*"Tc]Tc-Pertechnetate uptake test was normal and showed predominant cold and warm nodules
in multinodular goiter. The [**mTc]Tc-Sestamibi WOind ranged from -30% to -52% in all nodules (indicating benign). SPECT/CT showed
tracheal deviation due to the large goiter, with a recommendation for resection. Postoperative histopathological results showed a focus of
micropapillary thyroid carcinoma follicular variant in fthe left lobe, and adenomatous goiter in the right lobe and isthmus. The small size of
the microcarcinoma in large adenomatous goiters makes it difficult to detect with FNA cytology and [**"Tc] Tc-Sestamibi WOind. A focus of
microcarcinoma is very unlikely to show malignant imaging characteristics, including on [**™Tc] Tc-Sestamibi WOind. Discussion: Despite
benign FNAB findings and a negative [99mTc]Tc-Sestamibi WOind scan, postoperative histopathology revealed micropapillary thyroid
carcinoma, representing a false-negative result likely related to the small tumor size and limited detectability within a large, heterogeneous
goiter. Conclusion: The [**™Tc]Tc-Sestamibi WOind is a useful adjunct in diagnosing malignancy in thyroid nodules. However, clinicians
must be aware of the possibility of false negatives, especially in cases of microcarcinoma within large adenomatous goiters.
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INTRODUCTION

Intrathoracic multinodular goiter (IMNG) is a
challenging clinical entity because the thyroid
gland extends into the thoracic cavity,'?
potentially causing significant compressive
symptoms.®4  IMNG  with  coexisting
hyperthyroidism is rare,® and the incidence
of occult malignancy within large goiters
is similarly low, reported at approximately
5.9%.38 [*"Tc]Tc-Sestamibi scintigraphy is
a valuable modality for risk stratification of
hypofunctioning thyroid nodules, with semi-
quantitative analysis using the Wash-Out

Index (WOind) demonstrating a sensitivity
and Negative Predictive Value (NPV) of
100% for ruling out malignancy.”® However,
a significant limitation persists, as [*°™Tc]Tc-
Sestamibi detection capability decreases in
microcarcinomas (< 1 cm), which are often
too small to demonstrate malignant imaging
characteristics and can result in false-
negative findings.” This diagnostic pitfall
underscores the necessity of a cautious,
multidisciplinary approach, as histopathology
may be discordant with functional imaging

findings in patients with large goiters
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harboring microscopic foci of carcinoma.®

CASE

A 54-year-old female was referred from the
endocrinology department with the chief
complaint of a progressively enlarging lump
in her neck over the past year, accompanied
by palpitations. A significant family history
includes a relative who had died from thyroid
cancer. Figure 1 shows clinical images.

Initial laboratory workup on March 5, 2025
confirmed overt hyperthyroidism with a
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free thyroxine (fT4) level of 46.07 pmol/L
(reference range: 9-22 pmol/L) and a
thyroid-stimulating hormone (TSH) level

of < 0.09 mlU/L (reference range: 0.4—

4.0 mlU/L). The patient was treated with
propylthiouracil (PTU) 100 mg twice daily for
one month. Follow-up laboratory tests after
approximately one month of therapy showed

a transition to subclinical hyperthyroidism
with an fT4 level of 1.6 ng/dL (reference
range: 0.7-1.8 ng/dL) and a TSH level of <
0.02 plu/mL (reference range: 0.3-5.0 ulU/

mL).

Diagnostic and Imaging Findings

« CT scan (February 8, 2025): Showed
large, heterogeneous masses with
calcifications  originating from both
thyroid lobes and extending into the
superior thoracic aperture. The masses
measured approximately 4.9 x 3.7 x 10.8
cm on the right and 4.8 x 4.2 x 6.8 cm
on the left, causing significant narrowing
and deviation of the trachea. Total mass
weighs 262.4 grams.

» Fine-Needle Aspiration Biopsy (FNAB)
(March 10, 2025): Showed Fine-Needle
Aspiration Biopsy of both right and left
thyroid lobes yielded a conclusion of
"Adenomatous goiter bilateral (Bethesda
category Il)".

«  Thyroid Scintigraphy 9mTe-
Pertechnetate (April 16, 2025): Showed
enlarged lobes with uneven radiotracer
uptake, consistent with a multinodular
goiter (mixed cold and warm nodules).
The thyroid uptake value was in the
normal range at 1.9% (N: 0.5%-5%)

wri T (Figure 2).

+ : «  SPECT/CT (April 16, 2025): Confirmed
the large, lobulated, heterogeneous
nodules with calcifications extending
intrathoracically. It clearly visualized
the tracheal deviation and compression
caused by the goiter (Figure 3).

e [®"Tc]Tc-Sestamibi  WOind:  Semi-
quantitative analysis was performed on
six dominant nodules. All six nodules
demonstrated a high-washout (negative)
result, with WOind values ranging from
-30.4% to -52% (benign cutoff: < 19%).
This result strongly indicated a benign
nature for all analyzed nodules (Figure
4).

*Photo documentation by Nitami Oktavia Indiarti.
Figure 1. Clinical images of the 54-year-old female patient with hyperthyroidism and intrathoracic
multinodular goiter, image from front (A), right side (B), and left side (C).

*Photo documentation by Nitami Oktavia Indiarti.

Figure 2. [*°"Tc]**™Tc-Pertechnetate thyroid scintigraphy. The image shows enlarged lobes
with heterogeneous uptake (mixed cold and warm nodules). The global thyroid uptake value
was in the normal range at 1.9% (N: 0.5%—5%).

Surgical Outcome and Final Diagnosis
Despite the benign FNAB and [**™Tc]Tc-
Sestamibi WOindresults, atotal thyroidectomy
and sternotomy were performed on May 15,
2025, due to the goiter's large size and the
significant compressive symptoms (tracheal
narrowing).

| anterior at the 15th minute |

*Photo documentation by Nitami Oktavia Indiarti.
Figure 3. The thyroid SPECT/CT showed multiple mixed cold and warm nodules with intrathoracic extension.
It also visualized the tracheal deviation and compression caused by the goiter (arrows).
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DISSCUSION

Intrathoracic multinodular goiter (IMNG) is a
well-documented clinical entity that presents
significant  diagnostic and  therapeutic
challenges.! Our patient presented with a rare
clinical triad: a large IMNG, hyperthyroidism,
and an occult malignancy. The incidence
of these factors occurring together is low.
Hyperthyroidism in this condition is rare,
reported in approximately 9.3% of cases,®
and the prevalence of concurrent malignancy

Postoperative histopathological examination
established the final diagnosis as follows:
Adenomatous goiter with micropapillary

thyroid carcinoma, follicular variant (in the left

thyroid lobe).

1. Adenomatous goiter (in the right lobe
and isthmus) (Figure 5).
The finding of microcarcinoma in the left
lobe was in direct contrast to the false-
negative [**"Tc]Tc-Sestamibi WOind.

Hybrid CT Sagitals

*
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Hybid CT + RAC Sagitals

*Photo documentation by Nitami Oktavia Indiarti.

Figure 4. Semi-quantitative [99mTc]Tc-Sestamibi WOind analysis. Images show anterior views at 10 minutes
(left) and 60 minutes (right) with regions of interest (ROIs) drawn over the dominant nodules. [**"Tc]Tc-
Sestamibi WOind. examination Procedure: (A) Early uptake result (ER) = mean nodular [**mTc]Tc-Sestamibi
uptake — mean background [**™Tc]Tc-Sestamibi uptake (early scans, 10-15 minutes post-injection). (B)Late
uptake result (LR) = mean nodular [**"Tc]Tc-Sestamibi uptake — mean background [**"Tc]Tc-Sestamibi
uptake (late scans, 60 minutes post-injection). [**™Tc]Tc-Sestamibi Wash Out Index (WOind) = [(LR/ER)
X100)-100 %] Patient's WOind results: Nodule 1: -45 % Nodule 2: -52 % Nodule 3: -46.4 % Nodule 4:
-34.6 % Nodule 5: -30.4 % Nodule 6: -46.6 %. All nodules are high-washout (< 19%), [**"Tc]Tc-Sestamibi
WOind. negative, likely benign (arrows).

4

*Photo documentation by Nitami Oktavia Indiarti.

Figure 5. Postoperative histopathology. (A) Adenomatous goiter (in the right lobe and isthmus/dextra et
isthmus). (B) Adenomatous goiter with micropapillary thyroid carcinoma, follicular variant (in the left thyroid
lobe/thyroid sinistra) (arrows).
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in large goiters is similarly low, at about 5.9%.°
Despite  the  patient's initial  overt
hyperthyroidism, thyroid scintigraphy with
[99MTc]Tc-Pertechnetate demonstrated
normal thyroid uptake (1.9%; reference range:
0.5%-5.0%). This apparent contradiction is
well explained by the patient's one-month
course of propylthiouracil (PTU) before the
scan. PTU is a thionamide that primarily
inhibits thyroid peroxidase (TPO), blocking
iodine organification and the synthesis of
new thyroid hormones.2%-12 Studies have long
shown that PTU administration markedly
depresses the thyroid's accumulation of
radioiodine, reducing overall uptake to
euthyroid or low levels.*® Therefore, the
"normo-uptake" seen in our patient is a direct
pharmacological effect of the recent PTU
therapy and does not reflect the underlying
autonomous, hyperfunctioning nature of the
goiter.

The central diagnostic challenge was
the significant  discordance  between
preoperative and postoperative findings. The
patient's initial FNAC was benign (Bethesda
. Consequently, [**mTc]Te-Sestamibi
scintigraphy was performed as an additional
modality to rule out malignancy definitively,
a recommended step for risk stratification in
nodules with indeterminate or inconclusive
cytology.}4-1® Qur patient's scan showed a
strongly negative result with high washout
(WOQind values -30.4% to -52%), which,
based on the established -19% cutoff/’
indicated a benign lesion. This result was
considered highly reliable, as the [*™Tc]
Tc-Sestamibi WOind method is cited in a
European multicenter study as having a high
sensitivity and a Negative Predictive Value
(NPV) of 100%.7817

Despite the benign FNAB and the 100%
NPV associated with a negative [*™Tc]Tc-
Sestamibi WOind scan,®’ the postoperative
histopathology revealed a micropapillary
thyroid carcinoma (follicular variant). This
finding represents a clear false-negative result,
which highlights a critical, well-documented
limitation of this imaging modality.151819 [#*mTc]
Tc-Sestamibi accumulation is dependent on
high cellular density and, most importantly,
mitochondrial richness.®*¥2° Malignant cells,
which are often metabolically active, typically
retain the tracer, resulting in low or no washout
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(a positive scan).82

The primary cause of false-negative [**"Tc]
Tc-Sestamibi scintigraphy is the small tumor
size.!*1® A microscopic focus of cancer (<
1 cm), such as in our patient, possesses
an insufficient metabolic volume to be
adequately resolved by the gamma camera,
especially when masked within a large,
heterogeneous, and partially cystic goiter.’®
It is also important to note the opposite
diagnostic challenge: [*°™Tc]Tc-Sestamibi
scintigraphy is known to produce false-
positive results in benign, mitochondrially-
rich oncocytic (Hurthle cell) adenomas,
which can mimic the uptake pattern of a
carcinoma.”?°

Although the preoperative workup was
reassuringly benign, surgical intervention was
strongly indicated. The decision for a total
thyroidectomy and sternotomy was based on
established guidelines for the management of
IMNG.*® The patient's CT scan demonstrated
a massive goiter (total weight 262.4 g) with
significant intrathoracic extension, causing
severe tracheal deviation and narrowing.
Such compressive symptoms pose a risk of
acute airway obstruction and are a primary
indication for surgery, regardless of benign
cytology, to alleviate respiratory distress.>247

Ultimately, this case underscores the vital

importance of an integrated, multidisciplinary
approach to managing complex thyroid
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