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Recurrent thyroid cancer with changing histologic features

S. Michelle Shiller, DO, Kartik Konduri, MD, Leeanne K. Harshman, MD, Brian J. Welch, MD, and John C. O’Brien Jr., MD

We present the case of a 57-year-old woman diagnosed with breast
cancer and a thyroid mass that was suspicious for cancer. The breast
cancer was estrogen and progesterone receptor negative, HER2/neu
borderline, with a high proliferative index. Treatment of this cancer took
precedence. Nine months later, a total thyroidectomy was done for papil-
lary thyroid cancer with metastases to 2 of 8 perithyroid lymph nodes.
Postoperative radioactive iodine ablation was given. Recurrent thyroid
disease was found in the right neck 1 year later and was resected; no
radioactive iodine was given at that time. After 2)% years, the cancer
recurred as a more highly aggressive, undifferentiated anaplastic thyroid
carcinoma. Treatment is discussed.

n June 2009, a 57-year-old woman presented with a mass in

the lower midline of the neck. Sonographic findings at that

time included an enlarging hypoechoic lesion adjacent to

the left thyroid bed and enlarging right jugular chain nodes.
A computed tomography (CT) scan in July 2009 showed new
and enlarging soft tissue densities in the thyroid resection bed
bilaterally, possibly representing recurrent tumor, and exten-
sive bilateral cervical lymphadenopathy, with a 2-cm midline
necrotic node. A fine-needle aspiration (FNA) biopsy in Au-
gust 2009 revealed undifferentiated carcinoma that, based on
immunohistochemical stains, was compatible with metastatic
thyroid carcinoma (Figure 1).

The patient’s past medical history was significant for prior
thyroid cancer and breast cancer. She had originally presented
with a tender mass on the right side of the neck in May 2006.
An FNA of this mass in the right upper pole of her thyroid
was suspicious for thyroid cancer. However, she was also di-
agnosed with cancer of her left breast, the treatment of which
took precedence. A modified radical mastectomy was done, and
pathologic examination showed infiltrating ductal carcinoma,
moderate to poorly differentiated with medullary features, with
a 1.2-cm invasive component (pT1c, pNO, pMX). The breast
cancer was an aggressive type: an estrogen receptor/ progesterone
receptor negative, HER2/neu borderline tumor with a high
proliferation index. The axillary dissection removed 12 lymph
nodes, all of which were negative for metastatic carcinoma.
After the mastectomy, the patient underwent four cycles of
doxorubicin/cyclophosphamide chemotherapy followed by
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Figure 1. Biopsy results in 2006. (a) Cytologic preparation with the Diff-Quik
stain method demonstrates sheets of cells in a papillary configuration. 40x. (b)
Ahigher-power view of sheets of cells with an increased nuclear to cytoplasmic
ratio, conspicuous nucleoli (arrow), and occasional nuclear grooves. Diff-Quik
stain, 100x.
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F|gure 2. Biopsy results of the thyroid gland in 2007 showmg papillary carcinoma.
(a) A focus of well-differentiated papillary thyroid carcinoma. Hematoxylin and
eosin stain (H&E), 40x. (b) Fibrovascular cores and clear nuclei. H&E, 100x.
(c) Conspicuous nucleoli, clear chromatin, and nuclear grooves (arrow). H&E,
400x.

four cycles of docetaxel. These treatments were completed in
December 2006.

A frozen section of the right lobe of the thyroid in Febru-
ary 2007 revealed papillary carcinoma. A total thyroidectomy
was done. Pathologic examination showed multifocal papil-
lary carcinoma (with the largest nodule measuring 2.4 cm),
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Figure 3. Perithyroidal lymph node with metastatic papillary carcinoma in 2007.
Two of eight lymph nodes were positive for metastatic disease in the original
resection. H&E, 100x.

metastases to two of eight perithyroid nodes, and involvement
of the perinodal and perithyroid soft tissue (T3, Nla, MX,
stage I1I) (Figures 2 and 3). In May 2007, the patient received
postoperative treatment with 150 mCi of radioactive iodine
(RAI'). The posttreatment body scan showed uptake in the
thyroid bed and in level II nodes in the right side of the neck.
She was placed on 150 mcg of levothyroxine daily.

In August 2007, a sonogram showed a mass on the right
side of the neck. Another sonogram in November 2007 showed
a 3-cm mass in the right level Il area. A CT scan in November
2007 showed the tumor with surrounding subcentimeter-
enhancing nodes concerning for metastases and possible me-
diastinal lymphadenopathy. An FNA biopsy of this mass was
diagnosed as metastatic papillary thyroid carcinoma in January
2008, and it was resected in February 2008. Pathology showed
a 2.5 x 1.5 x 1.5—~cm metastasis of papillary carcinoma with
perinodal soft tissue involvement.

A sonogram in May 2008 found three lymph nodes adjacent
to the right thyroid bed measuring approximately 1 cm each.
During this time (January to May), the patient’s unstimulated
thyroglobulin had decreased from 45 to 5 ng/mL, and her an-
tithyroglobulin antibodies were negative. The plan was to con-
tinue to follow the thyroglobulin levels and repeat sonograms.
The thyroglobulin decreased to 4.9 in September 2008 and to
3.9 in June 2009. Thyrogen-stimulated whole body scan was
recommended, but the patient elected to wait.

In June 2009, a sonogram of the neck found a 3.2-cm mass
in the left central neck, a 1.8-cm mass on the right between the
common carotid artery and the internal jugular vein, and enlarg-
ing right jugular chain adenopathy. A CT scan of the neck in
July 2009 showed new soft tissue involvement in the left thyroid
resection bed and enlarging soft tissue masses in the right thyroid
resection bed, which likely represented recurrent thyroid cancer
(Figure 4). This CT also demonstrated extensive bilateral meta-
static cervical lymphadenopathy, with a 2-cm midline necrotic
lymph node. FNA of a pretracheal mass was diagnosed as meta-
static poorly differentiated carcinoma (Figure 5).
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Figure 5. Fine-needle aspiration completed in early August 2009 showing
marked nuclear atypia, increased nuclear to cytoplasmic ratio, and occasional
nuclear grooves, diagnosed as metastatic poorly differentiated carcinoma.
Diff-Quik, 100x.

The patient was referred to the senior author (JCO), and
on September 14, 2009, she underwent a direct laryngos-
copy (which showed good movement in both vocal cords),
bilateral selective neck dissections, resection of recurrent

disease in the central compartment, and bilateral para-
tracheal node dissections using the Xomed nerve integrity
monitor (Figure 6). The dissection extended inferiorly to
the brachiocephalic vein in the mediastinum. The right re-
current laryngeal and vagus nerves and the internal jugular
vein were resected due to involvement with cancer. The left
recurrent laryngeal nerve was preserved even though cancer
was dissected from the area between the nerve and the esoph-
agus. The left superior parathyroid was identified and left in
situ. Postresection laryngoscopy showed an immobile right
vocal cord and a fully mobile left cord. One hour after sur-
gical resection, the patient began experiencing respiratory
stridor and was taken back to the operating room for an
emergency tracheostomy. The skin was sutured to the trache-
otomy incision to prevent spillage of tracheal secretions into
the neck dissection wounds.

Multiple pathological specimens were examined. Overall,
in the bilateral selective neck dissections, 29 lymph nodes were
identified, 9 of which were positive for metastatic carcinoma
(right side: 5/10 level III nodes and 2/4 level IV nodes; left
side: 0/8 level III nodes and 2/7 level IV nodes) (Figure 7).
Additionally, invasive undifferentiated carcinoma was present
in the tissue surrounding the right recurrent laryngeal nerve
and multiple nodules within the central compartment dissec-
tion. Extensive lymphovascular invasion was present. A varying

histologic spectrum was present, includ-
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Figure 6. The Septembr 2009 surgery. (a) The postresection thyroid bed. (b) Specimens.

ing well-differentiated papillary thyroid
carcinoma as well as undifferentiated
(anaplastic) carcinoma (Figure 8). Im-
munohistochemical studies in papillary
thryoid carcinoma are routinely positive
for TTF-1 and thyroglobulin, and such
analysis in this case supported the diag-
nosis of metastatic thyroid carcinoma
(Figure 9). Of note, thyroglobulin was
expressed in the well-differentiated com-

ponents of the metastatic tumor, but not

Volume 23, Number 3



25T 1 & _ﬁ-—
Figure 7. Representative metastatic lymph node with area of pap|llary carcinoma
from September 2009 selective neck dissection. H&E, 40x.

hypocalcemia but was then switched to an oral calcium sup-
plementation. Her parathyroid hormone and calcium levels
returned to normal before discharge. The tracheostomy tube
was downsized and later capped. A dysphagiagram showed no
aspiration, and she was given a soft diet. Her incision healed
well, and she was discharged home 1 week after surgery.

Positron emission and computed tomography scans
(PET/CT) on September 29, 2009, showed a single millimetric
hypermetabolic focus abutting the right side of the laryngeal
cartilage but no evidence of distant disease (Figure 10). While
this single focus was worrisome for locally persistent thyroid
carcinoma, additional differential considerations included a
small reactive lymph node.

Adjuvant therapy with radioactive iodine 200 mCi RAI'3!
was given on October 6, 2009, 3 weeks after resection, when her
thyroid-stimulating hormone level was elevated >40 mIU/mL.
A posttreatment whole-body scan 7 days later revealed uptake in

the posterior aspect of the right lobe of
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the liver, midabdominal uptake thought
to be inferior to the pancreas, and virtu-
| ally no uptake in the neck (Figure 11).

o This study did not show the focus in the
right neck near the larynx and did show
possible liver metastasis that the PET
did not show. To delineate the abdomi-
nal disease further, a CT of the abdomen
was performed on October 15, 2009.
This exam showed multiple hepatic low-

Figure 8. (a) Metastatic carcinoma with anaplastic features. H&E, 400x. (b) Perineural entrapment (arrow)/

invasion by anaplastic thyroid carcinoma. H&E, 40x.

1. % w
2 -1y i Sy
- s = . s
B “hiw » » o ] A, Y
=n > J e e - -
- -4 -
& T L - r . *
= = "
. v . . . - -
' LT ® s ¥ty -
& .- . " g - w, .-.‘,
"'-'.. i T # i %
' L 5 o v
w ™ .y ATy e o . v A
- % : “far. o 1
. 4 o L 1 e ' ' .
e . S P =
1% % [T o .
b ke O S ¥ ] et
] Yo ) % a" Yy .
s - ¥
L, L. a . . o b .
i s "a - - .
- . % . .=
- = o e e "
g M & e ‘-'JFH.Q_:"‘
Bn 2 ¥ . T
et " N ﬂ'li T ] L
5 - P TR T
- Wi whe x Fi - N - -
o F o i T AL oy ¥ v 1]
M i - ¥ i
- ’ s ., » o
5 & " et - o i
. . o : B
. ar. N - ¥ i
L] 4 A e " rx"- ; o
e e e 5 =

Figure 9. Immunohistochemical stain positive for TTF-1 in undifferentiated/ana-
plastic cells. 100x.

in the undifferentiated areas. Surgical margins were negative;
the anterior subcutaneous margin was the closest at 1 mm (T4b,
N1b, MX, stage IVB).

Postoperatively, the patient recovered well. She was treated
with supplemental intravenous calcium for several days due to
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density lesions, some of which were inde-
terminate given subcentimeter size, and
some of which were determined to be
fluid attenuation and thus cystic in nature (Figure 12). The largest
was a 3.1-cm lesion in the posterior segment of the right hepatic
lobe, which correlated to the area of uptake on the I-131 whole-
body scan. Additionally, this abdominal CT showed questiona-
ble wall thickening
of the third portion
of the duodenum,
possibly correlat-
ing to the area of
uptake inferior to
the pancreas on the
I-131 whole-body
Magnetic
resonance imaging
(MRI) of the abdo-
men on October
27, 2009, showed
multiple hepatic
cysts, the largest in
the area of the lesion
found on the RAI
study (Figure 13).
This MRI revealed
no abnormality
within the mid

N

scan.

Figure 10. PET imaging from September 2009
demonstrates physiologic distribution of fluorode-
oxyglucose (FDG) accumulation throughout the im-
aged body. Incidental note is made of partial dose
infiltration at the right antecubital injection site. A
tiny focus of increased FDG uptake was present in
the right neck abutting the laryngeal cartilage but
was not well visualized on the maximum-intensity
projection (MIP) image.
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Figure 13. Transaxial T2-weighted image from a mag-
netic resonance study of the abdomen performed on
October 27, 2009, demonstrates a fluid-signal lesion
in the right posterior hepatic lobe with some internal
septations, consistent with a complex cyst (arrow). This
corresponds to the region of abnormal I-131 tracer
accumulation as well as the low-density hepatic lesion
on the abdominal CT scan.

Figure 11. Whole-body I-131 scintigraphy study of October 13, 2009. (a) The anterior image demonstrates

aregion of intense increased radiotracer accumulation in the right upper quadrant, projecting over the liver
(arrow). A second region of moderate increased radiotracer accumulation is located within the midabdomen,
located slightly inferior to the previously described right upper quadrant activity (arrow). The vertical increased
radiotracer accumulation at the neck was confirmed to reflect activity at the patient’s tracheostomy site on
single photon emission computed tomography (SPECT) consistent with inflammatory-type tracer uptake.
Physiologic tracer accumulation was also identified in the mouth and urinary bladder. (b) Fusion images
through the liver demonstrate that the round region of increased |-131 tracer accumulation corresponds
to a low-density right hepatic lobe lesion on CT localization images. (c) Images through the midabdomen
demonstrate a region of increased I-131 tracer accumulation located at the level of the inferior pancreas,

without a definite correlate on CT localization images.

abdomen to correlate to the abnormal I-131 tracer accumulation
located inferior to the pancreas. The I-131 tracer accumulation
in the posterior right hepatic lobe on I-131 whole-body imaging
thus correlated to a hepatic cyst on both diagnostic abdominal
CT and MR scans. Several case reports in the literature have
documented uptake of I-131 tracer within benign hepatic cysts
on whole-body imaging, thus mimicking a functional thyroid
carcinoma metastasis (1, 2). The exact physiologic mechanism
is unknown but
may be secondary
to slow exchange
of molecules be-
tween cysts and
the liver paren-
chyma itself (1).
After RAI
treatment in
October 2009,
the patient was
placed on lev-
othyroxine, with
a goal of keeping
the thyroid-stim-
ulating hormone
level <0.1 mIU/
mL. In addition,
she received a

Figure 12. CT of the abdomen without contrast per-
formed on October 15, 2009, demonstrates a lobu-
lated, low-density right posterior hepatic lobe lesion
(arrow) that corresponds to the location of abnormal
increased 1-131 accumulation on scintigraphy. This
lesion measures fluid density. A few other millimetric
low-density lesions are noted within the liver on this

transaxial image, too small to characterize. sensitizing dose
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of 10 mg/m? doxorubicin weekly for 5
weeks concurrently with intensity-mod-
ulated radiation therapy (IMRT) to the
involved areas.

A follow-up PET/CT on February 25,
2010, demonstrated interval resolution of
the focus of hypermetabolism abutting the
right thyroid cartilage seen on the earlier
PET/CT. The February 2010 exam showed
development of a new, small focus of hy-
permetabolism along the left paratracheal laryngeal musculature
adjacent to some surgical clips. There was no correlate on CT
images, and the hypermetabolism was thought to reflect mus-
cular activation, although a metastasis could not be entirely
excluded. Some hypermetabolic pulmonary opacities had also
developed consistent with postradiation pneumonitis.

DISCUSSION

Over a short 2V5-year period of time, our patient progressed
from having well-differentiated papillary thyroid carcinoma to
a mix of papillary and anaplastic carcinoma. Cancer with ana-
plastic variants may arise from Hurthle cell variants of follicular
carcinomas or other similar types of papillary thyroid cancer.
Histologic transformations can result in the very aggressive vari-
ant of anaplastic thyroid cancer. About 20% of patients with
anaplastic carcinoma have had a prior differentiated thyroid
cancer, and 20% to 30% have coexisting well-differentiated
and anaplastic disease (3-7).

The transition to a less-differentiated type is a very poor
prognostic factor. While the usual papillary thyroid cancer is
not aggressive, with a 10-year survival of 80% to 90%, the
more rare anaplastic thyroid cancer has a 5-year disease-specific
mortality rate near 100%. The survival time after diagnosis is
usually <6 months (8). Outcomes for anaplastic thyroid cancer
are the same regardless of whether an antecedent cancer was
present (4, 5).

Molecular models of thyroid carcinogenesis show a variety of
mutations (7able), but the loss of the p53 tumor suppressor gene
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Table. Oncogenes and tumor suppressor genes
in thyroid tumors

Genetic

Contributory genetic abnormalities of

Neoplasm abnormalities uncertain importance
TSH receptor—activatin
Autonomously 0 ) g
. . mutation; Gs-ot
functioning thyroid ) .
mutation decreasing
nodule

GTPase activity

Many nodules are
monoclonal, but precise
gene abnormalities are

unknown

Nodular goiter
(colloid nodules)

c-myc and c-fos
overexpressed; PTEN
abnormalities

Follicular

RAS mutations
adenoma

BRAF (V600E) activating
mutation; RET rearrange-
ments (RET/PTC); NTRK1

Tumor suppressor

Papillary thyroid hypermethylation; miRNA

carcinoma rearrangements (7RK); upregulation; TIMM44
14913.3 and 5q34 mutations
(pre-mir-146a)
Follicular thyroid PAX8-PPARy1 fusion; RAS Tumor-specific LOH
carcinoma activating mutations throughout genome
P53 mutations; BRAF
Anaplastic thyroid (V60OE) activating
carcinoma mutation; exon 3 CTNNB1 PIK3CA

mutations

Medullary thyroid

, RET activating mutations
carcinoma

Reprinted with permission from Malchoff, 2009 (11).
TSH indicates thyroid-stimulating hormone; LOH, loss of heterozygosity.

appears to lead to anaplastic transformation (9-11). This case
seems to follow the pattern outlined by Quiros and colleagues
(12), in which papillary thyroid carcinoma can transform to
anaplastic thyroid carcinoma when a p53 mutation occurs after
the initial BRAF mutation. The p53 mutation is the most com-
mon genetic change identified in neoplasia; it is also evident in
breast cancer (which this patient also had).

To date, aggressive chemotherapy treatment approaches
have not been effective in anaplastic thyroid carcinoma. For
local disease in the neck, several reports suggest a survival ad-
vantage with a combination of radiotherapy and chemotherapy.
This was the approach used in our patient. In a small study of
55 patients, concurrent chemotherapy with doxorubicin and
radiation resulted in a 9% 2-year survival rate (13). In another
study, patients who underwent potentially curative neck explo-
ration had a median survival of 43 months compared with 3
months with palliative resection. Of the eight patients who had
potentially curative surgery and received postoperative chemo-
therapy and irradiation, four survived longer than 2 years (14).
Chemotherapy with paclitaxel-containing regimens has been
shown to have response rates of around 50% for advanced/meta-
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static anaplastic thyroid cancers. Median survival was 24 weeks
with this drug (15). Other drugs including platinum agents,
mitoxantrone, and vincristine also have some level of efficacy.
However, none of these agents result in lasting responses.

Radiation therapy is usually delivered using conformal tech-
niques in the treatment of differentiated and undifferentiated
thyroid carcinoma. In this case, IMRT was used. IMRT allows
for the delivery of escalating doses of radiation, with the hope of
decreasing both short- and long-term side effects. Minimizing
side effects is especially important in the treatment of anaplastic
thyroid carcinoma, given the concurrent use of doxorubicin,
which has marked radiation sensitization ability. M. D. Ander-
son Cancer Center in Houston, Texas, recently published their
series, which found a possible benefit with conformal radiation
in “healthy patients” with localized disease who were able to
tolerate “full dose irradiation” as well as a survival advantage in
the same group of patients who received >50 Gy (16). In addi-
tion, Schwartz et al, also from M. D. Anderson, found in their
review of the use of conformal radiation therapy in differentiated
thyroid carcinoma that the use of IMRT was associated with
less frequent severe morbidity but had no impact on survival
(17). The risk factors that Schwartz et al found to have a sig-
nificant effect on survival were high-risk histologic features, M1
disease, and gross residual disease. Unfortunately, our patient
had high-risk histologic features (anaplastic thyroid carcinoma),
possible microscopic residual disease, and M1 disease by PET.
Our patient received >60 Gy to the postoperative bed and sites
of potential neck node involvement, with an additional boost
using IMRT to the site of PET positivity in the right paralaryn-
geal cartilage area to the upper 60 Gy range. Particular attention
was also paid to the tracheostomy site, which is a common place
of recurrence with anaplastic thyroid carcinoma. Our patient
tolerated concurrent doxorubicin and radiation therapy reason-
ably well. Since the patient had prior doxorubicin therapy for
her breast cancer, cardiac function was evaluated to monitor
her ejection fraction.

Because about half of these patients die due to upper airway
obstruction, it is important to secure the airway by the use of
tracheostomy and other means. Palliative care should also be
an integral part of the treatment approach. The dedifferentiated
cells have lost the human sodium-iodide symporter function,
so radioiodine therapy is not as efficacious. The RAI treatment
in this case was given to treat any residual differentiated cancer
cells retaining the capability to absorb iodine and any possible
metastases that could do the same.

Antiangiogenic agents including axitinib, antitumor vascu-
lature drugs like combretastin, and gene transfer strategies to
affect p53 function are being evaluated in clinical studies for
advanced anaplastic thyroid cancer. Several studies have shown
that after gene therapy targeting p53, cells were more susceptible
to radiation and chemotherapy, tended to redifferentiate, and
had reduced proliferation (18-22).

In conclusion, anaplastic thyroid cancer remains a very
aggressive malignancy with few effective treatment options.
Long-term outcomes for patients with this disease are usually
poor. Some new agents are being evaluated in clinical studies.
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Total resection of disease with postresection chemotherapy and
radiation is associated with the best chance for survival.
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