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Abstract

A giant cervical goiter, defined as a thyroid mass larger than 8 cm in diameter, is usually a nodular
or adenomatous goiter. A giant cervical goiter can also be caused by hyperthyroidism (i.e.,
Hashimoto’s thyroiditis). The surgical indications for patients with Hashimoto’s disease include
suspected malignant tumors, persistent symptoms related to the disease, or persistent enlarge-
ment of the goiter. We herein describe a woman who developed symptoms of compression from
a thyroid tumor, the volume of which was almost the largest reported in the relevant literature to
date. The bilateral lobes of the giant thyroid tumor were removed by total en bloc excision. We
protected the bilateral recurrent laryngeal nerve and preserved the bilateral upper and lower
parathyroid glands in situ. The excised left lobe tumor was 16 x 9 x 5.5 cm, whereas the right
lobe tumor was 12 x 8 x 4 cm. The pathological diagnosis was Hashimoto’s thyroiditis. Although
surgical excision is difficult, it is still the main treatment modality for giant goiters in patients with
Hashimoto’s thyroiditis and can help to reduce the occurrence of complications.
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Introduction

Hashimoto’s thyroiditis is the most common
cause of acquired hypothyroidism with or
without goiter.'> Surgical treatment of
Hashimoto’s thyroiditis is mainly applicable
to patients with persistent goiter, suspicious
or confirmed malignant tumors, painful thy-
roiditis, and symptoms of localized compres-
sion.> A giant cervical goiter is usually a
nodular or adenomatous goiter. However, it
can also be caused by hyperthyroidism (i.e.,
Hashimoto’s thyroiditis), which can cause
persistent compression symptoms and an
unsightly neck appearance.*”’ Giant goiters
have always been of great interest to surgeons
because surgery is the main treatment modal-
ity for this disease. As the tumor grows and
compresses the trachea and esophagus, it also
pushes adjacent organs and tissues, thereby
causing anatomical structural variations. For
this reason, it is often difficult to find and
protect the parathyroid and recurrent laryn-
geal nerve (RLN), and the incidence of com-
plications after thyroidectomy is higher in
patients with than without Hashimoto’s thy-
roiditis.® We herein present a case of a giant
cervical goiter associated with Hashimoto’s
thyroiditis that required surgical treatment.

Case presentation

The reporting of this study conforms to the
CARE guidelines.” We deidentified all patient

details and obtained patient consent for treat-
ment. A woman in her 50s was admitted to
our hospital with symptoms of compression
from a neck tumor. The patient had a thyroid
tumor 10 years previously. She also had a
history of hypothyroidism, but she did not
take medication regularly.

The patient’s general information at
admission was collected and documented
as follows: height of 154 cm, weight of 65
kg, blood pressure of 124/67 mmHg, heart
rate of 89 beats/minute, respiratory rate of
19 breaths/minute, SpO, of 100%, and
body temperature of 36.8°C.

Physical examination revealed a left thy-
roid lobe mass of approximately 16 x 10 cm
and a right lobe mass of approximately
13 x 9cm. The masses exhibited poor mobili-
ty, no tenderness, and no vascular murmur on
auscultation (Figure 1). The patient had no
signs of dyspnea, hoarseness, or dysphagia.

Biochemical tests revealed a thyroid-
stimulating hormone concentration of
6.21 mIU/L (reference range, 0.3—4.94 mIU/
L), a free T3 concentration of 4.44 pmol/L
(reference range, 2.23-6.47 pmol/L), a free
T4 concentration of 9.03 pmol/L (reference
range, 9.01-24.01 pmol/L), a thyroid
peroxidase concentration of >1000 IU/mL
(reference range, 0-40 IU/mL), a thyroid
microsomal antibody concentration of

>1000IU/mL (reference range, 0-501U/
mL), an

anti-thyroglobulin antibody

Figure |. The patient had a large, wide-ranging diffuse goiter in the neck that was swollen before surgery.
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concentration of 426.95 IU/mL (reference
range, 0—4 IU/mL), a thyroglobulin concen-
tration of 43.02 ng/mL (reference range, 0—
40 ng/mL), a parathyroid hormone (PTH)
concentration of 32.10 pg/mL (reference
range, 14.1-50.2 pg/mL), and a carcinoem-
bryonic antigen concentration of 0.75 ng/
mL (reference range, 0-5.9 ng/mL).
Magnetic resonance imaging (MRI)
examination showed giant tumors in both
thyroid lobes. The tumors were encapsulat-
ed with clear boundaries and relatively uni-
form enhancement. The upper boundary of
the left lobe tumor reached the paraphar-
yngeal region, whereas the lower boundary
reached the subclavian region (Figure 2).
After a preoperative multidisciplinary
comprehensive evaluation, the patient under-
went general anesthesia followed by tracheal
intubation. A low collar incision was made.
To fully expose the field of view, the anterior
cervical muscles were removed with an ultra-
sonic knife and then resutured after the
tumor was removed. The thyroid capsule
was finely dissected, and the sternocleidomas-
toid muscle was fully stretched. After the
upper pole of the tumor was ligated and
then gradually released, the RLN and upper
and lower parathyroid glands were identified
and protected. The blood vessels of the lower
pole of the thyroid were finally processed.
The bilateral lobes of the thyroid and giant

tumors were removed by total en bloc exci-
sion. The tumor was hard in texture and dif-
fuse with multiple nodules (Figure 3). We
protected the bilateral RLN and preserved
the bilateral upper and lower parathyroid
glands in situ (Figure 4).

The pathological examination revealed that
the tumor capsule was intact and that the sur-
face blood vessels were dilated and hyperemic.
In addition, multiple nodules were present, the
cut surface was gray and yellow, and the tex-
ture was hard. Hematoxylin—eosin staining
showed a large number of lymphocytes
within the thyroid, which resembled a lym-
phoid follicular structure (Figure 5).

After surgery, the patient had no symp-
toms of hoarseness and no numbness of the
extremities. Biochemical tests revealed a
calcium concentration of 2.34 mmol/L and
a PTH concentration of 16.90 pg/mL. The
patient was discharged 5 days after surgery.
She was prescribed long-term replacement
therapy with oral levothyroxine at 75 mg/
day, and she had no discomfort in the neck
at the 1-year re-examination (Figure 6).

Discussion

Hashimoto’s thyroiditis is a major form
of autoimmune thyroiditis. The surgical
indications for patients with Hashimoto’s
disease

include suspected malignant

Figure 2. Enhanced magnetic resonance images showing the extent of the thyroid tumor. The upper
boundary reached the parapharyngeal region, and the lower boundary reached the subclavian region.
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Figure 3. Total en bloc removal of the giant tumor of the bilateral thyroid lobes (left tumor, 16 x 9 x
5.5 cm; right tumor, 12 x 8 x 4 cm).

Figure 4. The surgical field conditions after complete tumor resection showed the bilateral recurrent

laryngeal nerve and all parathyroid glands retained in situ. Black arrow, parathyroid gland; white arrow,
recurrent laryngeal nerve.

Figure 5. Hematoxylin—eosin stained images showing massive lymphocyte infiltration into the thyroid.
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Figure 6. Follow-up images of patient | year after surgery.

tumors, persistent symptoms related to the
disease, or persistent enlargement of the
goiter.”!'%!" However, surgery can be diffi-
cult because of swelling and inflammation
around the thyroid, and patients with
Hashimoto’s thyroiditis may have a higher
incidence of complications after surgery.®

A benign giant goiter with a background
of Hashimoto’s disease must be distin-
guished from a malignant thyroid lympho-
ma and neck lymphoma in the surrounding
tissues of the thyroid. These two diseases
are characterized by the relatively short
course of disease and rapid growth of
neck masses. The symptoms are severe,
and the condition deteriorates rapidly.'*"?

Preoperative biochemical tests can rule
out diseases such as hyperthyroidism.
Computed tomography/MRI examinations
are also necessary because they can help
surgeons understand the relationship
between the giant mass and the surrounding
tissues and organs as well as assess the
degree of airway stenosis. Computed
tomography/MRI examinations can also
help to determine the surgical method and
extent of resection.

Surgery is the best treatment modality
for giant goiter. This disease is character-
ized by several features: (i) the patient’s tra-
chea is often compressed and narrowed,
and the displacement may cause difficulty
in intubation; (ii) the giant gland contains

thick and abundant blood vessels, especially
in patients with Hashimoto’s thyroiditis,
increasing the risk of intraoperative bleed-
ing; (iii) the RLN and parathyroid glands
are compressed and displaced from their
normal anatomical positions; and (iv) the
upper pole of the mass can reach the
hyoid bone or mandible and the lower
pole can extend deep behind the sternum,
thereby complicating the surgery and
increasing the risk of complications.'®

If a giant goiter is confined to one lobe,
the normal thyroid on the opposite lobe can
be saved. However, if the tumor is on the
bilateral lobes, a portion of the normal thy-
roid gland can be saved after considering
the patient’s situation. In the present case,
diffuse Hashimoto’s thyroiditis was evident
in both thyroid glands; thus, total thyroid-
ectomy was performed.

To fully expose the surgical field in this
case, a portion of the anterior cervical
muscle was removed and then resutured
after tumor resection. This seemed to
increase muscle damage, but it reduced
unnecessary bleeding and damage to the
RLN and parathyroid, and it was conducive
to a successful operation. Although the
tumor was huge and the upper pole was
high, the anatomy of the upper pole of the
thyroid is relatively constant, and the surgical
field can be fully exposed by pulling on the
sternocleidomastoid muscle. The surgeon
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resected the upper pole and then used a top-
down approach to identify and protect the
parathyroid and RLN in sequence.

The lower pole of a giant goiter often
extends to the back of the sternum. If the
lower pole of the thyroid is removed first, it
would be difficult to expose the visual field
because the clavicle would obstruct the view,
thereby further complicating the surgery. On
the contrary, if the lower pole is processed
first, the overall activity of the tumor would
be low, facilitating complete tumor resection.

Because of the compression effect of the
huge tumor in this case, the RLN was dis-
placed to the outside. The RLN may attach
to the dorsal thyroid membrane due to chron-
ic inflammation in such cases. Intraoperative
neuromonitoring can help to identify and
locate the RLN, thereby reducing possible
accessory injury. The advantages of intraoper-
ative neuromonitoring are better reflected in
anatomical variation.'>

The trachea may become narrow because
of long-term compression by the giant
goiter. In this case, it was necessary to
fully evaluate the degree of airway stenosis
before surgery. If necessary, a tracheal stent
should be placed before surgery or surgery
should be performed after tracheotomy
under local anesthesia.'”

After removal of the tumor, the tracheal
support point may disappear and collapse.
Therefore, the status of the compressed
portion of the trachea should be routinely
checked after surgery. If softening and col-
lapse are present, tracheal suspension
should be performed. In addition, the tra-
cheal intubation catheter must be removed
after the patient is fully awake. Extubation
can be delayed if the tracheal stenosis is low
or evident in the thorax.

A goiter, especially a giant one, is rare in
patients with hyperthyroidism, especially
when it involves both thyroid glands as in
the present case. In addition, the volume of
our patient’s tumor was almost the largest
in the relevant literature to date, making the

treatment process quite complex. Although
the surgery is difficult, an adequate preop-
erative evaluation and appropriate surgical
approach can protect the RLN and para-
thyroid, avoid damage to large blood ves-
sels, and prevent collapse of the trachea
during surgery. Thus, the giant goiter can
be successfully removed, thereby reducing
the occurrence of complications.
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