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Abstract

BACKGROUND

Thyroid gland is an uncommon site for metastases from clear cell renal cell
carcinoma (CCRCC) and literature is scarce. Due to the variable and often long
lag time before development of metastases in patients with CCRCC, thyroid
nodules may be misdiagnosed initially as benign. This systematic review aims at
a better understanding of the nature of these metastases.

METHODS

A bibliographic search was performed using PubMed (1990-2019), key words
being “renal cell carcinoma, thyroid, kidney cancer, clear cell.” 147 cases were
analyzed. The patient’s characteristics assessed were: age, sex, stage, size of
metastases, lag time, diagnostic modality, initial symptoms, treatment and
outcome in last documented follow up. Binary logistic regression, Spearman’s
rho and ANOVA were used to identify differences between the existing
variables.

RESULTS

The mean age (+ SD) was 64 £ (10) years in males and 64 (+ 11) in females. The
mean lag time to diagnosis of thyroid metastases was 8.7 (+ 6.3) years. Gender
distribution of the patients was 46.3% male, 52.4% female. There was a weak
correlation between lag time and size of metastases, not statistically significant.
Size of metastases was significantly higher in symptomatic patients (6.06 £ 3.51
cm) compared to those with painless mass (4.6 + 0.29 cm) and asymptomatic ones
(3.93 £1.99 cm) (P = 0.03). Fine Needle Aspiration was diagnostic in 29.4% of
cases, 47.1% were non diagnostic. Most patients (80.3%) underwent thyroid
surgery. At 1 year follow up, 55.6% of patients operated were alive versus 35.3%
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who did not have surgery, though this was not statistically significant (P = 0.1).

CONCLUSION

A larger size of thyroid metastasis was more likely to present with
symptomatology. A high index of suspicion is warranted when evaluating
thyroid nodules in CCRCC patients. There was no significant difference in
outcome between patients who underwent surgery and those who did not. With
the wider use of immune check-point inhibitors and tyrosine kinase inhibitors in
metastatic CCRCC, surgery may eventually be reserved only for palliative
purposes.
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Core tip: Thyroid gland is an infrequent site for metastases from clear cell renal cell
carcinoma (CCRCC) and literature regarding this topic is scarce. Due to the variable and
often long lag time before development of metastases in patients with CCRCC, thyroid
nodules may be misdiagnosed initially as benign. This systematic review aims at a better
understanding of the nature of these metastases.
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INTRODUCTION

Metastasis to the thyroid gland is an uncommon clinical presentation, with the most
common primary tumor being clear cell renal cell carcinoma (CCRCC) in clinical
series. Many patients with thyroid metastases present with signs and symptoms
similar to those with primary thyroid disease, and occasionally after a long period
following initial diagnosis of their primary tumor. Therefore, thyroid metastases may
initially be misdiagnosed as benign thyroid nodules. The aim of this systematic
review is to provide an overview of published cases of CCRCC with thyroid
metastases, help characterize the features of CCRCC metastasizing to the thyroid
gland and understand the role of diagnostic and therapeutic approaches in the
management of these patients.

MATERIALS AND METHODS

This systematic review was conducted according to the PRISMA guidelines. We
searched PubMed, MEDLINE in September 2018 for cases of thyroid metastases from
CCRCC between 1990 and 2018 including articles published in English, French,
German, Spanish and Japanese. The key words were “renal cell carcinoma, thyroid,
kidney cancer, clear cell.” The search strategy is reported in Figure 1. All relevant
articles were assessed in full text. A total of 163 cases were obtained. 16 cases were
excluded because they were either unavailable in full text, had a primary kidney
cancer other than clear cell renal cell carcinoma or due to language barrier. 147 cases
were studied. The studied patients’ characteristics were: age, sex, ethnicity, CCRCC
stage at initial diagnosis, presence of internal jugular vein thrombosis, lag time
between initial diagnosis of CCRCC and detection of thyroid metastases, presence of
metastatic sites other than the thyroid gland, diagnostic modality used to confirm the
diagnosis of metastatic CCRCC to the thyroid, therapeutic modalities used in
treatment, initial presenting symptoms at the diagnosis of the thyroid metastases,
presence of thyroid antibodies, thyroid stimulating hormone (TSH) values, airway
obstruction, follow-up time after detection of thyroid metastases with the final
reported status of the patient (alive versus deceased), status and size of the thyroid
metastatic lesions. The characteristics of patient population and different variables are
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provided in Table 1.

Statistical analysis

Descriptive statistics were used; for continuous variables, the mean, median, standard
deviation and standard error were calculated. Categorical variables were presented
with frequency tables and cross-tabulation matrices. Chi-square test was used for the
association of thyroidectomy and subtotal thyroidectomy and the status of the patient
(alive/deceased) at 12 mo” follow-up. We compared the distribution of age and the
distribution of lag time of males versus females, using independent samples t-tests.
Spearman’s correlation coefficients were used for the correlation of lag time and the
size of the metastasis. Analysis of variance was used to compare the distribution of
size, across the three symptoms groups and status. Logistic regression was used for
the association of lag time and size to the airway obstruction, a binary categorical
variable. Statistically significant levels were those with P values < 0.05. The statistical
analysis was performed using IBM SPSS (IBM Corp. Released 2017. IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp).

RESULTS

Out of a total of 143 CCRCC patients with metastases in the thyroid gland, 46.3% were
male (n = 68) and 52.4% were female (1 = 75). The ratio between male and female was
1:1.13 suggesting a mild female predominance in the studied population.

The age of the patients varied from 37 to 87 years with the mean age of males (+
standard deviation) being 64 (+ 10.36) years and of females 64.23 (+ 10.86) years. We
compared the distribution of age among male and female patients and we found that
the age at which CCRCC was first diagnosed did not differ statistically between the
two groups (P = 0.898). The age was divided into 4 categories (20-40, 41-60, 61-80, and
81-100 years, Figure 2).

Ethnicity was documented in only 12.9% (19) of the cases. Of those, 68.4% were
Caucasian (13 patients), 10.5% were African American (2 patients) and 21.1% were
Asian (4 patients).

The Stage of clear cell renal cell carcinoma at initial diagnosis was reported in 62
cases. Of 62 cases with documented stage at initial diagnosis of CCRCC, 30.6% had
Stage I CCRCC at diagnosis (19 patients), 29% had stage II (18 patients), 32.3% had
stage III (20 patients) and 8.1% had stage IV (5 patients). However, it is important to
note that TNM staging for renal carcinoma has changed since 1990. As an example, T1
staging used to include tumor size less than 2.5 cm and was later changed to <7 cm.

The mean * SD lag time from initial diagnosis of CCRCC to discovery of thyroid
metastases was 8.7 + 6.35 years, similar across female and male patients (P = 0.836).

The other non-thyroidal metastatic sites are presented in Table 2. Almost one third,
31.3%, of the patients had lung metastases (25 patients), followed by 17.5% with neck
metastases including cervical lymph nodes, muscular, soft tissue structure (14
patients) and other sites. Approximately one fourth of the patients had no other
metastases besides in the thyroid gland.

We examined whether the presence of lung metastases had an impact on overall
survival, however, the analysis did not show a statistically significant link, as lung
metastases were not associated with worsened one year overall survival (P = 0.243).

There were 10 cases (6.8%) which documented the presence or absence of internal
jugular (IJ) thrombosis. 7 patients (4.8%) had IJ thrombosis at the time of diagnosis of
thyroid metastases while 3 cases (2%) did not have IJ thrombosis on diagnosis.

Symptomatology was reported in 96 cases at the initial diagnosis of renal
metastases to the thyroid gland. The majority of cases presented as painless mass
32.7% (48 patients), followed by 21.8% who were asymptomatic (32 patients) and
10.9% were symptomatic (16 patients). The most frequently reported symptom was
dysphagia (13 cases), followed by dyspnea (9 cases), hoarseness (6 cases), neck pain (5
cases), cough and stridor (4 cases) and epistaxis (2 cases). Moreover, presence of
airway obstruction either when presenting with respiratory symptoms or on
radiological imaging was reported in 8.2% patients (12 patients), while 76.2% of
patients did not have any clinical or radiological signs of airway obstruction (112
patients) and 15.6% of the cases did not report on the presence or absence of airway
obstruction (23 patients).

Size of the metastases in the thyroid gland was reported in several ways, some
cases provided accurate information about the number of metastases and size of each
lesion, while other cases provided information about the gross nodular enlargement
seen on radiological imaging. We used the longest diameter to represent the size of
the metastatic lesion.
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Table 1 Characteristics of patients and different variables in the study

Characteristics of patients and different variables collected

Age (yr) mean * SD
Male 6410
Female 64 +11
Sex Percentage (Number of patients)
Male 46.3% (68)
Female 52.4% (75)
Initial CCRCC Stage

Stage I CCRCC 30.6% (19)
Stage II CCRCC 29% (18)
Stage III CCRCC 32.3% (20)
Stage IV CCRCC 8.1% (5)
Lag time (years) from initial diagnosis of CCRCC 8.7 £ 6.35 mean + SD
Size (cm)

Male 4.87 £2.55
Female 3.84 +1.65
Symptoms

Asymptomatic 21.8% (32)
Painless mass 32.7% (48)
Symptomatic 10.9% (16)
Internal Jugular Thrombus 6.8% (10)
Diagnostics

us 41.2% (35)
CT 20% (17)
PET Scan 15.3% (13)
FNA

diagnostic 29.4% (25)
Non-diagnostic 47.1% (40)
Surgery

Total thyroidectomy 49.0% (72)
Subtotal thyroidectomy 31.3% (46)
Follow up period after the surgery (mo) 26.5+24

Numbers represent mean + SD or percentage and number of patients. CCRCC: Clear cell renal cell carcinoma;
US: Ultrasound; CT: Computed tomography; PET Scan: Positron emission tomography scan; FNA: Fine
needle aspiration.

The size of the metastasis (mean * SD) between males (4.87 + 2.55 cm) and females
(3.84 + 1.65 cm) followed the same distribution.

There was a weak monotonic association between lag time and size of metastasis,
as shown by the Spearman’s correlation coefficient (r = 0.143, P = 0.1), Figure 3.

The size of metastases was significantly higher in the symptomatic group (M = 6.06
cm, SD = 3.51), followed by the painless mass group (M = 4.60 cm, SD = 0.29) and
asymptomatic group (M = 3.93 cm, SD = 1.99), (P = 0.035) (Figure 4). The size of the
metastatic lesions in the thyroid gland appeared to correlate with symptomatology as
patients with thyroid lesions over 4 cm were more likely to present with symptoms.

Regarding TSH levels, 28.6% of patient had normal serum levels (42 cases); TSH
was high in 2% of the reported population (3 cases) and low in 1.4% of the studied
population (2 cases). There was no documentation of TSH levels in 100 cases. There
was only one case that mentioned the presence of thyroid antibodies. In 7 cases (4.8%)
thyroid antibodies were negative.

Regarding the tests performed for the diagnosis of CCRCC metastases to the
thyroid gland, computed tomography (CT), ultrasound of the neck, positron emission
tomography (PET), fine needle aspiration (FNA) and surgery with pathological
diagnosis were utilized. Ultrasound was the most frequently used radiological
imaging modality when metastases in the thyroid were detected 41.2% (35 cases),
followed by CT scan 20.0% (17 cases) and PET scan 15.3% (13 cases). FNA was used in
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Records identified through Additional records identified
database searching (7 =163) through other sources (7 = 0)

Records after duplicates removed
(n =163)

Records screened (7 = 163) ‘

Full-text articles assessed for -
eligibility (7 = 147) —»{ Articles excluded (7 = 16)

Reports included in qualitative
synthesis (7 = 147)

l

Reports included in quantitative
synthesis (meta-analysis)
(n =147)

Figure 1 Systematic review design according to preferred reporting items for systematic reviews and meta-
analysis criteria.

76.5% of the population (65 cases). Cytology with FNA was diagnostic in 29.4% of the
population (25 cases) and was non diagnostic or non-confirmatory in 47.1% of the
population (40 cases) as shown in Figure 5. Surgical resection followed by
histopathological examination of the thyroid nodule was used in all the studied
patient population 100.0% (147 cases).

Surgery was the mainstay of treatment in the majority of the studied patients 80.3%
(118 patients). Surgery involved either total thyroidectomy 49.0% (72 patients) or
subtotal thyroidectomy 31.3% (46 patients). Regarding chemotherapy and targeted
therapy, 12.2% of 147 patients received systemic therapy for metastatic CCRCC (18
cases), including tyrosine kinase inhibitors, Interferon-a, interlukin-2, nonspecific
chemotherapies and vascular endothelial growth factor inhibitors. Radiotherapy was
reported in 2.7% of the studied population (4 cases) and 2 patients did not receive any
treatment 1.4% (Figure 6). None of the patients received immune check point
inhibitors as these agents were only recently approved for the treatment of metastatic
disease.

Regarding the impact of surgical intervention (total thyroidectomy or subtotal
thyroidectomy) on patient’s outcome, all alive patients who had a follow-up time less
than 12 mo (< 12) were excluded from the analysis. The sample consisted of 83
patients. Operated patients (thyroidectomy or subtotal thyroidectomy) and non-
operated patients were compared regarding their status (alive or dead) after the 12
mo period. It was found that the majority of the operated patients 55.6% were alive at
1-year follow-up, versus 35.3% of non-operated patients. This suggests that surgery
might have an impact on 1-year survival, however this effect was found to be
statistically non- significant (P = 0.145).

DISCUSSION
Epidemiology and pathophysiology

The thyroid gland is an infrequent site for metastasis of different primary
malignancies. In one study, the estimated prevalence was low accounting for less than
5% when compared to other organs as secondary sites for metastases when assessed
in more than 1000 autopsies in 16 different primary malignancies!'l. Another
retrospective study in a single institution examining the pathological report over 10
years found that the number of metastatic disease to the thyroid gland accounted only
for 0.13% of resected thyroid nodules. Historically, breast adenocarcinoma used to
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Figure 2 Age distribution among patients with clear cell renal cell carcinoma and thyroid metastases.

be the most common primary malignancy to metastasize to the thyroid gland as was
demonstrated in a large study of more than 16000 autopsies'”.. However, when pooled
data from different studies were analyzed, clear cell renal cell carcinoma accounted
for the majority of metastatic disease to the thyroid gland".. In general, frequency of
metastatic clear cell renal cell carcinoma remains low™l. In our study, there was no
gender preponderance with a male to female ratio of 1:1.13 similar to previous
studies!”l. The pathophysiology underlying the rarity of metastasis to the thyroid
gland is not well established and despite the extensive blood supply to the thyroid
gland it is uncommon for metastatic disease to develop”. One theory behind the
rarity of having metastasis to the thyroid gland is the high oxygen and iodine content
which prevents the growth of metastatic lesions but there are no original studies
examining the microenvironment effect on the enrichment of circulating metastases in
the thyroid gland. Metastatic spread from clear cell renal cell carcinoma to secondary
sites was found to be more prevalent in patients younger than 55 years old (P < 0.001),
however, the scope of this large study (n = 11.000) included all organs as secondary
sites for metastases from CCRCCP. In our pooled sample, the majority of patients
who had thyroid metastases from clear cell renal cell carcinoma were > 55 years old as
shown in Figure 2. The presence of non-malignant pathology in the thyroid gland as a
risk factor for metastasis is an area of controversy. Heffess et al!'"! performed a
pathological study in 36 cases of metastatic renal cell carcinoma to the thyroid gland
and found presence of pathological non-malignant abnormalities in some patients
with CCRCC metastases to the thyroid. This could account for the development of
metastases which could be due to a compromise of either the blood supply or cellular
metabolism that might lead to low oxygen and iodine content and supports the
development of metastatic lesions. The majority of our patients with available TSH
levels (89.3%) had normal hormone values and there was no history of prior thyroid
disease except for presumed non-toxic multinodular goiter which in the majority of
cases was found eventually to be metastatic CCRCC.

Period of latency and secondary metastatic sites

The distribution of metastatic CCRCC to the thyroid gland appears to be slightly
different in the studied population with a male to female ratio of 1:1.13. The
recurrence of metastatic disease in clear cell renal cell carcinoma follows an
unpredictable distribution and it is not uncommon to have a long latency period of
years before the development or detection of metastases!"'l. In our study, the mean
latency time before the detection of thyroid metastases was 8.7 years (ranging from
several weeks to 31 years) which correlates with previous published reports!'>*l.
However, the highest risk of metastatic recurrence after surgical nephrectomy of the
primary tumor appears to be in the first 5 years with the initial tumor staging
predicting the time of recurrence and metastases!'.

We examined whether the presence of lung and thyroid metastases conferred
worse prognosis compared to other metastatic sites. However, our analysis did not
yield a significant difference. We could not perform the analysis on the other
metastatic site in the pooled population due to small sample size. In our search of the
literature we found that patients with pancreatic metastasis from renal cell carcinoma
had a better median overall survival as demonstrated in the study of Kalra et al!"!
which compared overall survival in patient with pancreatic metastases versus patients
with non-pancreatic metastases (39 vs 26 mo respectively, P < 0.01) in a cohort of 228
patients!”l.
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Table 2 Number of metastatic sites from clear cell renal cell carcinoma other than the thyroid

gland in the studied population

Number Percent
Pancreas 13 16.3
Neck 14 175
Liver 6 7.5
Adrenal 7 8.8
Others' 14 175
Lung 25 313

Percentages of clear cell renal cell carcinoma metastases in different sites other than the thyroid.
1irlclucling metastases in the bones, lymph nodes, exocrine glands, esophagus, intestine, subcutaneous,
skeletal muscles.

Clinical features

The majority of patients with CCRCC and thyroid metastases present with a painless
mass and can be often misdiagnosed initially as non-toxic multinodular goiter. In our
study, we noticed a weak correlation between the lag time and the size of thyroid
metastases; however, not statistically significant (P = 0.1, Figure 3). Moreover, the size
of metastasis correlates with symptoms as increased lesion size correlated with
symptomatic disease (P = 0.035). These two observations suggest that high index of
suspicion is required as thyroid metastases may take a long time to develop with
smaller size metastases not producing symptoms. However, the current guidelines
recommend surveillance for up to 5 years given that the highest risk of recurrence of
CCRCC is within 3 to 5 years and due to the lack of evidence of cost effectiveness and
overall benefit when extending the surveillance period!‘. The most frequent
symptoms encountered in our study were dysphagia followed by dyspnea,
hoarseness, neck pain, cough, stridor and epistaxis. Other uncommon symptoms
include acute respiratory failurel'! and chest pain which were described in anecdotal
reports.

Diagnosis

The approach to a newly detected thyroid nodule in patients with prior history of
clear cell renal cell carcinoma is similar to the general approach of thyroid nodules.
All the cases that were included our systematic review had a definitive diagnosis
following surgical resection of the thyroid mass with histopathology (100% cases).
Nevertheless, FNA appears to be a reliable and sufficient method of diagnosis when
proper immunohistochemical stain (IHC) is used. Despite our findings of the majority
of FNA being non diagnostic or inconclusive, prior studies have demonstrated the
high sensitivity and specificity of FNA in diagnosing CCRCC metastases to the
thyroid gland. Heffess et al""! suggested that FNA or core needle biopsy might not be
sufficient for a proper diagnosis of CCRCC metastases to the thyroid gland and
recommended a surgical resection for a definitive diagnosis. However, a multi-
institutional study showed a high sensitivity and specificity of FNA in diagnosing
CCRCC to the thyroid even without the use of immunohistochemistry and only based
on cellular morphology and prior history of kidney cancer (10 cases diagnosed with
FNA without the need for surgical resection)‘l. Another case series performed from
Mayo Clinic confirmed the high sensitivity and specificity of FNA in the detection of
CCRCC metastases to the thyroid gland™. The most helpful IHC stains used on FNA
specimens for diagnosis of CCRCC metastatic to the thyroid gland are thyroid
transcription factor-1 (TTF-1), thyroglobulin (TGB) and carbonic anhydrase IX and
their sensitivity and specificity reach 100%!" as these stains are negative in CCRCC
metastases foci in the thyroid gland and positive in primary thyroid malignancies. As
an example, Figure 7 illustrates IHC stains for TTF-1 and TGB in a case of CCRCC
with thyroid metastases. Histopathology with tissue biopsy will reveal a distinct
alteration between the normal thyroid architecture and areas containing clear cell
renal carcinoma cells as shown in Figure 8.

Radiological studies including CT and PET scans are used for surveillance of
metastatic CCRCC. While CT is considered to have better sensitivity than PET they
are often both obtained to maximize the detection of metastasis of renal cell
carcinoma™!. However, metastatic lesions in the thyroid might be difficult to identify
in radiological studies such as PET-CT as they can appear as non-specific metabolic
activity resembling benign lesions!*?..

Ultrasonography can be useful in differentiating CCRCC thyroid metastatic lesions
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from benign nodules with features of irregularity, solitary nodule, intra-nodule
vascularity and venous thrombosis being suggestive of a cancerous/metastatic
lesion™. In our systematic review, 4.8% of the patients had internal jugular
thrombosis which could represent either local tumor invasion of the vascular bed or
hypercoagulable state from the metastatic lesions. Other studies have shown that
solid nodules with well-defined margins and high vascularity may represent
metastatic lesions!*.

Treatment and prognosis

In our systematic review, most patients had surgical resection of their CCRCC
metastatic lesions in the thyroid gland with an approach involving either
thyroidectomy or subtotal thyroidectomy. Given the rarity of the metastatic disease in
this location the studies performed regarding surgical approach included small
number of patients without a control arm and the literature regarding the role of
surgery is controversial. Usually, surgery is aimed as a palliative treatment and local
control of the metastatic disease and should be part of a broader systematic and
multidisciplinary approach. Some studies including a small number of patients
showed decreased survival with extra thyroid nodal metastatic extension suggesting
that surgery might play a role in controlling local recurrencel*!. A case series done by
Nixon et al* showed the median survival from surgery to death to be 26.5 mo (n = 21)
and suggested a role for surgery only to control local diseasel*".

Whether there is a difference between total and subtotal thyroidectomy is an area of
debate with some studies suggesting no difference in survival between the two
surgeries. Beutner et al™ found that the 5-year survival with total thyroidectomy was
better than non-total thyroidectomy but the results were statistically non-significant
(P = 0.49) suggesting no improved survival with total thyroidectomy compared to
partial thyroidectomy. However, one observation from this study is that median
overall survival after thyroidectomy was better in females compared to males (5 years
vs 2 years P = 0.003)*. A cohort of 8 patients reported a 4-year survival of
metastasectomy of thyroid metastases to be 53%”l. Another retrospective study in
Europe (n = 45) showed that the 5-year overall survival rate with thyroid
metastasectomy was 51 %1,

The decision about choice of treatment in metastatic renal cell carcinoma depends
on different factors including the extent of the disease, metastatic sites of involvement
and prognostic risk factors including Kornofsky performance status, time from
diagnosis to treatment and laboratory findings. Several guidelines still recommend
consideration of metastatectomy within a multidisciplinary approach in patients with
metastatic CCRCC regardless of the site if there is a single lesion amenable for
resection and without presence of contraindications to surgery!**1.

Pharmacological therapy including immune-check point blockade and tyrosine
kinase inhibitors have made advancement in the treatment of metastatic CCRCC with
studies showing prolonged overall survival and progression free survivalt®’’'l. This
could change practice in the future with a medical based approach to metastatic
CCRCC rather than surgery, however, more studies are needed to determine the best
approach.

Our study offers a comprehensive insight into the characteristics of thyroid
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metastases from clear cell renal cell carcinoma, include a wide range of patients
reported from 1990 to 2018 and had a sufficient number of patients. Limitations
include the heterogeneity of studied population and the retrospective nature of the
study.

In conclusion, our systematic review of CCRCC patients presenting with thyroid
metastases, we found that larger size of thyroid metastasis was more likely to present
with symptomatology. A high index of suspicion is warranted when evaluating
thyroid nodules in CCRCC patients. There appeared to be no significant difference in
outcome between patients who underwent surgery and those who did not. With the
wider use of immune check-point and tyrosine kinase inhibitors in metastatic CCRCC,
surgery may eventually be reserved only for palliative purposes.
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Figure 5 Diagnostic modality used for the diagnosis of thyroid metastasis in the studied population. US: Ultrasound; CT: Computed tomography; PET:
Positron emission tomography scan; FNA: Fine needle aspiration.
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Figure 6 Treatment modalities used for thyroid metastases in clear cell renal cell carcinoma patients in the studies population. Systemic therapy included
Interferon-a, tyrosine kinase inhibitors, vascular endothelial growth factor inhibitors, alkylating agent (capacitance), interlukin-2, unidentified chemotherapy.

Figure 7 lllustrates immunohistochemical stains for thyroid transcription factor-1 and thyroglobulin in a case of clear cell renal cell carcinoma with thyroid
metastases. A: Inmunohistochemically stain showing positive thyroglobulin on right side coinciding with normal thyroid architecture and negative on the left; B:
Immunohistochemically stain for thyroid transcription factor-1 which is positive on the right correlating with normal thyroid architecture and negative on the left where
the metastatic renal cell carcinoma is present (Magnification x 100).
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Figure 8 Hematoxylin-eosin staining showing benign thyroid tissue architecture (left) and metastatic renal cell carcinoma (right), (Magnification x 100).
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