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Malignant metastases to the thyroid are rare and even rarer from colorectal cancer (CRC). Most cases of CRC metastasis to the
thyroid involve metastases to other organs as well, particularly the liver and/or lung. There are only three reports of CRC
metastasizing to the thyroid without involvement of another site. Patients with solitary thyroid metastasis from CRC have a poor
prognosis after surgery, whereas resection is beneficial in their counterparts with a solitary liver or lung metastasis. This difference
could be the result of delayed diagnosis of thyroid metastasis in patients with CRC, given that postoperative follow-up ex-
amination of the thyroid is not routinely performed. Here we describe a patient who was found to have a solitary metastasis of
sigmoid cancer to the thyroid on postoperative imaging and has had prolonged disease-free survival after thyroidectomy. Our
experience suggests that a low threshold of suspicion is crucial for timely diagnosis of thyroid metastasis from CRC and that

resection can improve disease-free survival.

1. Introduction

Thyroid metastases are rare, with renal cell carcinoma
being the most frequent cause in clinical series [1]. Thyroid
metastases from CRC are even rarer; one report identified
only 6 cases among 5862 patients with CRC (0.1%) between
1993 and 2004 [2]. Almost all cases with metastasis of CRC
to the thyroid have involvement of other organs, in par-
ticular the liver and/or lung. There are only three reports of
CRC metastasis to the thyroid without involvement of
another site [3-5]. Surgical resection is generally consid-
ered in patients with a solitary liver and/or lung metastasis
from CRC [6]. However, patients with a solitary thyroid
metastasis from CRC reportedly have a poor prognosis
after thyroidectomy, so surgical treatment is controversial
[7]. Routine follow-up examinations of the thyroid for
metastases from CRC are not usually performed after colon
surgery. Therefore, delayed diagnosis could account for the

poor prognosis in patients who develop a solitary thyroid
metastasis after surgery.

In this report, we describe a patient in whom a solitary
metastasis of sigmoid cancer was found in the thyroid gland
in the course of 6-month postoperative radiologic follow-up.
The patient remains disease-free 24 months after thyroid
lobectomy.

2. Case Report

The patient was a 74-year-old woman who had undergone
colectomy for adenocarcinoma of the sigmoid colon at the
age of 72 years. Before the colectomy, she had been found to
have a tumor measuring approximately 25mm in the left
lobe of the thyroid that was diagnosed as an adenomatous
goiter by fine-needle aspiration. Two years after her surgery,
a 6-month follow-up computed tomography (CT) scan
revealed enlargement of the thyroid tumor, but she
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remained asymptomatic. Blood tests revealed a small in-
crease in CA 19-9 (from 3.5 ng/ml 6 months earlier to 8.9 ng/
ml) and in carcinoembryonic antigen (CEA) (from 1.7 ng/ml
to 4.6ng/ml). Her thyroid function tests were normal.
Physical examination and laryngoscopy revealed a firm
elastic nodule in the thyroid gland and left vocal fold par-
alyzed in the midline position. The maximum phonation
time (MPT) was 10seconds. There was no cervical
lymphadenopathy. Ultrasonographic examination of the
neck revealed a solid tumor in the left thyroid lobe with a
diameter of 35 x 25 x 20 mm. CT showed spread of this mass
to the tracheoesophageal groove, suggesting invasion of the
left recurrent laryngeal nerve (RLN; Figure 1(a)). Fine-
needle aspiration cytology of the thyroid tumor showed a
few clusters of elongated tumor cells with hyperchromatic
dark nuclei on a background of benign hepatocytes, and the
mass was reported as metastatic adenocarcinoma. Positron
emission tomography-CT showed focal uptake in the left
thyroid lobe with no evidence of distant metastasis
(Figure 1(b)). Therefore, the diagnosis was metastasis of
adenocarcinoma to the left thyroid gland. We then per-
formed a hemithyroidectomy with resection of the left RLN
and immediate reconstruction using the ansa cervicalis
nerve (Figure 2). The tumor was observed to be adherent to
the adjacent structures, i.e., the trachea and external muscle
of the esophagus as well as the left RLN. The surgical margin
was confirmed to be adequate, and the decision was made
not to resect the right thyroid lobe. There were no post-
operative complications, and the patient was discharged
home 5 days after surgery. Hematoxylin and eosin staining
of the tumor showed a normal thyroid goiter and adeno-
carcinoma similar to that in the sigmoid cancer specimen
(Figures 3(a) and 3(b)). The adenocarcinoma was occupying
almost the entire left lobe of the thyroid. Immunohisto-
chemistry showed that the adenocarcinoma was positive for
CDX2 and negative for thyroglobulin or TTF-1 (thyroid
transcription factor 1) (Figures 3(c)-3(e)), which confirmed
a colorectal origin. The diagnosis was solitary metastasis of
sigmoid cancer to the thyroid gland. CEA and CA19-9 levels
returned to normal within 2months postoperatively. Ad-
juvant chemotherapy with uracil-tegafur/leucovorin was
initiated, and 24 months after surgery the patient remains
alive without recurrence. She got a breathy voice with MPT
of 6seconds immediately after surgery, but her vocal fold
tone has recovered to MPT of 10 seconds.

3. Discussion

Thyroid metastasis from a nonthyroid site is uncommon and
comprises only 1.4%-3% of all thyroid neoplasms [8]. The
lung has been reported to be the most common site of
metastasis of a primary tumor to the thyroid in autopsy
series, whereas renal cell carcinomas, followed by breast and
gastrointestinal neoplasms, have been found to be the most
common primary tumors causing thyroid metastases in
clinical series [9]. According to Willis, the high oxygen and
iodine environment in the thyroid may impair the ability of
metastatic cells to settle and develop at this site [1]. Fur-
thermore, rapid blood flow could make it difficult for tumor
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cells to adhere and implant at this site [1]. Willis also re-
ported that adenomatous and other retrograde structural
changes in the thyroid tissues predispose to metastasis, as in
our case, because altered vascular conditions in adenoma-
tous or abnormal areas may favor trapping of blood-borne
emboli [1]. Moreover, Smith et al. investigated 19 patients
with carcinoma metastatic to the thyroid at their institution
and reported that 11 had a preexisting abnormality,
i.e., adenomatous, multinodular, or lymphocytic goiter, in
the thyroid before detection of metastasis [10].

Thyroid metastasis of CRC is rare, but an increasing
number of cases are being reported. Keranmu et al. identified
21 patients with adequately detailed information available
[11]. The majority of reported cases of CRC metastasis to the
thyroid have had involvement of other major organs. CRC is
considered to metastasize to the thyroid gland mainly via the
hematogenous pathway, i.e., the portal vein, vena cava, and
pulmonary vein [8]. However, a search of the relevant
PubMed literature revealed only three cases of metastasis of
colon cancer to the thyroid without involvement of another
site (Table 1). The mechanism proposed for this solitary
metastasis is that the vertebral venous system allows the
primary tumor to bypass the portal vein, pulmonary vein,
and vena cava and to transfer directly to the thyroid or
another site in the body without entering the thoracic or
abdominal cavity [12].

Generally, thyroid metastasis of CRC is associated with
high mortality, although the prognosis may be determined
by multiple factors, including the grade of malignancy of the
primary lesion and whether the metastases are diagnosed in
a timely manner. Keranmu et al. reported that the median
survival time after thyroid metastasis during 3years of
follow-up was 12months [11]. A solitary liver or lung
metastasis of CRC is usually resected because it is likely to
extend survival [6]. However, as shown in Table 1, the
survival times in the three patients in whom solitary thyroid
metastasis of CRC has been documented were only 2, 9, and
10 months after surgery. Moreover, disease-free survival was
only 5 and 7 months in two cases (tracheostomy was only
performed on one patient). Keranmu et al. concluded that
there was no significant difference in overall survival be-
tween patients treated nonsurgically and those who undergo
thyroidectomy [11]. Therefore, surgical treatment of such
patients is still controversial [7].

However, our patient has so far had a disease-free in-
terval of 24 months since thyroidectomy, which is markedly
longer than that in previous reports and may reflect early
detection of her thyroid metastasis by follow-up imaging.
Most metastases to the thyroid are asymptomatic, so ac-
curate imaging examinations are essential for early de-
tection. In the case reported by Choufani et al., the patient’s
CA19-9 and CEA levels were increasing in 1991, but they
could not find the reason for the increase in these tumor
markers for 3 years, possibly because of lack of use of PET-
CT and lack of suspicion of thyroid metastasis of CRC [4].
Thyroid metastasis was found in a case reported by Wychulis
etal. in 1940 and in a case reported by Sklaroft et al. in 1952.
These older reports suggest that early detection was missed
because of unavailability of accurate imaging techniques at
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F1Gure 1: Enhanced CT and PET-CT before surgery. CT demonstrates spread of the mass to the tracheoesophageal groove, suggesting
invasion of the left recurrent laryngeal nerve (a). PET-CT shows focal uptake in the left thyroid lobe, with no evidence of distant metastasis
(b). The mass is indicated by arrows. CT, computed tomography; PET, positron emission tomography.
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FIGUure 2: The operative field after left hemithyroidectomy with
resection of the left RLN. The left RLN was cut around its entry to
the larynx. We then performed an ansa cervicalis-to-RLN anas-
tomosis to reinnervate the left vocal fold. The arrows indicate the
anastomosis. The asterisk indicates the trachea. The double asterisk
indicates the cricothyroid muscle. RLN, recurrent laryngeal nerve.

that time [3, 5]. Therefore, the metastatic tumors might have
been too advanced to allow complete resection in these three
cases. Current European and US guidelines for colon cancer
recommend postoperative CT only once a year [13, 14].
However, in Japan, clinicians usually obtain CT scans of the
chest and abdomen, which cover the lower part of the neck,
every 6 months postoperatively. Therefore, we were able to
detect slight enlargement of the thyroid tumor and achieve a
complete tumor resection in our patient. This case suggests
that clinicians should have a low threshold of suspicion for
thyroid metastasis of CRC and that frequent follow-up
imaging is crucial to making a timely diagnosis. More-
over, our experience suggests that surgical resection should

be performed if an isolated metastatic CRC to the thyroid is
found because it could prolong disease-free survival and, as
for a solitary liver or lung metastasis of CRC, may even be
curative.

There is no consensus concerning the extent of thy-
roidectomy for thyroid metastasis from a nonthyroid site.
Total thyroidectomy seems to be a good treatment option to
avoid leaving behind residual thyroid tissue that may harbor
neoplastic foci; however, Calzolari et al. demonstrated that
the difference in survival between patients submitted to total
thyroidectomy and those who underwent hemi-
thyroidectomy was not statistically significant, indicating
that the extension of surgical resection does not have a
significant impact on survival [8]. Moreover, adverse events
of surgery, such as hypocalcemia or recurrent laryngeal
nerve paralysis, were more frequent and severe in associa-
tion with total thyroidectomy than hemithyroidectomy [15].
In our patient, we confirmed that there was no apparent
mass in the right thyroid lobe by preoperative examinations:
ultrasonography, CT, or PET-CT. In addition, intra-
operative histologic assessment of surgical margin was
negative; thus, we performed hemithyroidectomy, instead of
total thyroidectomy. Our case suggests that extent of surgical
resection of the thyroid should be determined by extent of
the tumor’s spread for the treatment of thyroid metastasis
from a nonthyroid site.

In our patient, the left RLN was invaded by the meta-
static tumor and cut around its entry to the larynx. A de-
nervated vocal fold will become atrophied over time, leading
to hoarseness even if it is paralyzed in the midline. Therefore,
we performed an ansa cervicalis-to-RLN anastomosis to
reinnervate the left vocal fold. Several methods can be used
to reestablish the neural pathway to the vocal fold, including
a nerve-muscle pedicle, a muscle-nerve-muscle pedicle, and
a donor nerve-RLN anastomosis. The most researched
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FIGURE 3: Pathologic examination of the excised mass. Hematoxylin and eosin staining of excised mass showed a normal thyroid goiters and
adenocarcinoma (a) similar to that in the sigmoid cancer specimen (b). Immunohistochemistry of CDX2 for excised mass was positive for
adenocarcinoma and negative for thyroid goiters (c), while immunohistochemistry of both thyroglobulin (d) and TTE-1 (e) was negative for
adenocarcinoma and positive for thyroid goiters.

TaBLE 1: Three cases of CRC metastasis to the thyroid without involvement of another site.

. Age (year)/ . . Disease-free survival period after . Prognosis
Authors/years sox Primary site thyroidectomy (months) Surgical procedure (months)**
Wychulis [3]/1940 37/F R 7 Subtotal thyroidectomy Dead (10)
Sklaroof [5]/1952 73/F R — Tracheostomy Dead (2)
Choufani [4]/1991 75/F SC 5 Total thyroidectomy Dead (9)

R and SC indicate rectum and sigmoid colon, respectively. *The time when thyroid metastasis occurred. **Survival period after thyroid metastasis.

procedure is the ansa cervicalis-RLN anastomosis, which has  relatively constant resting tone. Lorenz et al. reviewed the 38
the advantages of providing vocal fold tone, bulk, and  patients who underwent ansa cervicalis-RLN anastomosis at
tension and being technically simple to perform. The ansa their institution and reported that 37 demonstrated clinical
cervicalis is an ideal choice for a donor nerve because of its ~ evidence of reinnervation 6 months after surgery [16]. An
readily accessible location near the laryngeal complex and its ~ ansa cervicalis-RLN anastomosis takes several months to
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achieve reinnervation and may not be indicated in patients
with metastasis of CRC to the thyroid because of their
expected poor prognosis. However, our patient has so far
survived for 24 months after surgery, and her vocal fold tone
seems to have recovered in this time, indicating that it was
appropriate to perform an ansa cervicalis-RLN anastomosis
in this case.

4. Conclusion

We have presented a rare case of solitary metastasis of
sigmoid cancer to the thyroid gland. Unlike in the three
previous reports of solitary thyroid metastasis of CRC, our
patient is doing well 24 months following surgery, sug-
gesting that surgical resection with adjuvant therapy may be
appropriate for better outcome when a solitary thyroid
metastasis of CRC is early detected.
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