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Abstract
Cribriform-morular thyroid carcinoma is a rare type of thyroid cancer. It has a strong association with familial adenomatous polyposis (FAP), a 
hereditary genetic disorder that predisposes individuals to the development of numerous polyps in the colon and rectum. We describe the 
case of a young female patient who presented with an enlarging goiter, notably without detectable thyroid nodules or masses on ultrasound, 
who after total thyroidectomy was found to have cribriform-morular thyroid carcinoma. This diagnosis led to genetic testing and diagnosis of 
FAP syndrome. We demonstrate that this rare thyroid carcinoma may present with nonsuspicious findings on sonographic evaluation while 
being a valuable harbinger in the diagnosis of FAP syndrome.
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Introduction
Cribriform-morular thyroid carcinoma is a rare form of malig
nancy first recognized in 1994. Originally classified as a variant 
of papillary thyroid carcinoma, it is now considered a distinct 
thyroid malignancy of uncertain histogenesis (1). These carcin
omas uniformly express TTF1, lack thyroglobulin reactivity, 
and are known for their distinct cytomorphological features. 
The features include cribriform architecture, morules without 
keratinization, papillary architecture, spindle cells, and the ab
sence of colloid (2). This carcinoma is associated with familial 
adenomatous polyposis (FAP) but can also occur in sporadic 
form. Germline and somatic disease are associated with alter
ations in the Wnt/beta-catenin pathway, typically resulting 
from adenomatous polyposis coli (APC) mutations. Previous 
case series of patients with cribriform-morular thyroid carcin
oma have shown observations such as predominance in female 
sex, larger tumor size in unifocal disease, and evidence of mul
tifocality and earlier disease onset in patients who have FAP 
syndrome (3).

Although cribriform-morular thyroid carcinoma itself is 
generally well differentiated with low risk of recurrence and 
metastasis, its association with FAP begets the need for 
prompt genetic testing and expeditious colonoscopy. FAP is 
an autosomal dominant polyposis syndrome characterized 
by hundreds of adenomatous polyps in the upper and lower 
gastrointestinal tract, and individuals with FAP have nearly 
complete penetrance of colorectal carcinoma.

We present a case of a patient with enlarging thyroid goiter, 
without suspicious features or nodules on thyroid ultrasound, 
who underwent total thyroidectomy and was diagnosed with 

cribriform-morular thyroid carcinoma and subsequently 
found to have FAP syndrome.

Case Presentation
A 20-year-old woman was referred to the endocrinology clinic 
for thyromegaly and gradual thyroid enlargement over the 
span of 1 year. She reported dysphagia to solid food over 
the prior 2 months. She noted fatigue and cold intolerance 
but had no other symptoms of thyroid dysfunction. She had 
no known medical problems aside from hypertension and 
iron deficiency anemia, with regular heavy menstrual cycles 
and no symptoms of gastrointestinal bleeding. She denied a 
personal or family history of thyroid disease, thyroid cancer, 
neck irradiation, or autoimmune disease. Her father died 
from an unknown cancer before age 50. On physical examin
ation, she had normal vital signs, with markedly enlarged 
goiter, left side greater than right, without palpable nodules. 
Physical exam was otherwise unremarkable.

Diagnostic Assessment
The patient was biochemically euthyroid with TSH of 
2.46 mIU/L (normal range 0.27-4.20 mIU/L), free T4 of 
1.2 ng/dL (15.4 pmol/L) (normal range 0.9-1.7 ng/dL 
or 12.0-21.9 pmol/L), and total T3 125 ng/dL (1.92 nmol/L) 
(normal range 80-200 ng/dL or 1.5-3.1 nmol/L). Thyroid per
oxidase antibody titer was not elevated. Complete blood count 
revealed the presence of microcytic anemia with hemoglobin 
8.1 g/dL (5.03 mmol/L) (normal range 12.0-16.0 g/dL or 
7.4-9.9 mmol/L) and mean corpuscular volume 62.4 fL (nor
mal range 80.0-100.0 fL).
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Ultrasound of the thyroid with neck nodal survey showed 
marked asymmetric enlargement involving the entire thyroid 
gland. The right thyroid lobe measured 3.2 cm deep by 
5.9 cm wide by 7.2 cm long, and the left thyroid lobe meas
ured 4.2 cm deep by 6.0 cm wide by 12.0 cm long (Fig. 1). 
The gland itself contained no discrete nodules and had heter
ogenous echotexture. No pathologically enlarged lymph no
des or calcifications were observed. Computed tomography 
scan of the neck was completed showing massive heteroge
neously enhancing goiter, with enlargement of the left thyroid 
lobe resulting in rightward deviation and mild narrowing of 
the trachea (Fig. 2).

Treatment
Although no thyroid nodules were identified with ultrasound, 
the patient had symptoms of compression and elected to explore 
surgical options including left thyroid lobectomy vs total thyroi
dectomy with otolaryngology. She underwent uncomplicated 
total thyroidectomy, and central neck dissection was performed 
due to the surgeon’s assessment of potentially malignant and ad
herent appearance of the thyroid. Gross thyroid specimen was 
noted to be firm, vascular, and adherent to adjacent structures. 
The total weight of the specimen was 427 grams and measured 
10.5 by 7.5 by 6.0 cm in size (Fig. 3). Postoperatively, the pa
tient was started on levothyroxine 200 micrograms daily.

Figure 1. Thyroid ultrasonography showing diffuse goiter with heterogenous echotexture. No discrete nodules were observed on cine images. Rather, the 
entirety of both thyroid lobes appears to be replaced by a poorly defined mass. The right thyroid lobe measured 3.2 cm deep × 5.9 cm wide × 7.2 cm long 
(A = transverse, B = sagittal). The left thyroid lobe showed greater enlargement, measuring 4.2 cm deep × 6.0 cm wide × 11.0 cm long (C = transverse, 
D = sagittal). The isthmus measured 4.6 cm (not shown). No pathologically enlarged lymph nodes or calcifications were seen.

Figure 2. Computed tomography imaging of the neck with intravenous contrast revealed a massive heterogeneously enhancing thyroid goiter. 
Asymmetric enlargement of the left thyroid lobe is evident in the coronal imaging plane (A). The extent of thyroid enlargement can be further appreciated 
in the sagittal plane (B). Rightward tracheal deviation due to the asymmetric left thyroid lobe enlargement was observed on transverse imaging (C).
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Outcome and Follow-up
The pathologic diagnosis was cribriform-morular thyroid car
cinoma, with metastases in 1 of 14 lymph nodes (1/14) and no 
extranodal extension, extrathyroidal extension, or angioinva
sion. The microscopic evaluation showed carcinoma arranged 
in papillary and gland-like arrangement with frequent round 
nodules of squamoid cells. Intraluminal colloid was absent 
(Fig. 4A). Immunohistochemical stains indicated positivity 
for TTF-1 and were focally positive for PAX8 and thyroglobu
lin and negative for calcitonin and CDX-2. Beta catenin 
showed diffuse positive nuclear and cytoplasmic staining, 
with a Ki-67 labeling index of 5% (Fig. 4B).

The pathologic classification was pT3a, pN1a. With her dis
ease classified as intermediate risk for persistence or recur
rence, she was provided mild thyroid hormone suppression 

to target TSH between 0.1 and 0.5 mIU/L (reference range 
0.27-4.20 mIU/L). At 6 weeks postoperatively, her TSH 
was 2.46 mIU/mL and unstimulated thyroglobulin level 
<0.5 ng/mL (<0.5 µg/L) (normal range 1.3-31.8 ng/mL or 
µg/L) with negative thyroglobulin antibody. Following with
drawal of thyroid hormone, the patient’s TSH reached 
173 mIU/L with undetectable thyroglobulin, and I123 whole- 
body scanning revealed neck uptake. The patient subsequently 
received radioiodine therapy (I131, 104.4 millicuries) and the 
postablation scan showed questionable uptake in the right 
lung (Fig. 5). This was believed to be artifact given the un
detectable thyroglobulin; however, computed tomography of 
the chest was ordered and is pending completion.

The patient underwent genetic testing for hereditary cancer 
gene mutations due to the association of cribriform-morular 
thyroid carcinoma with FAP. She was found to harbor a mono
allelic pathogenic variant in the APC gene [c.1982_1983del 
(p. Cys661Serfs*12)], establishing a diagnosis of FAP. Genetic 
testing of her paternal relatives was recommended, given her fa
ther’s history of cancer. She received colonoscopy and was 
found to have >100 sessile polyps involving the left colon, ran
ging from 1 to 15 mm. Following polypectomy, the pathology 
was consistent with tubular adenomas, and the patient was re
ferred to surgery for colectomy. She will receive serial imaging, 
including computed tomography of the chest, abdomen, and 
pelvis, and laboratory work to monitor her response to therapy 
for her thyroid cancer and for her diagnosis of FAP.

Discussion
Cribriform-morular thyroid carcinoma is a rare cancer that 
can present as an extracolonic manifestation of FAP syndrome. 
Case reports of cribriform-morular thyroid carcinoma typical
ly have demonstrated evidence of thyroid nodules or a thyroid 
mass on ultrasound imaging (4-7). A retrospective review of 
ultrasonographic and clinical characteristics of 5 patients 
with cribriform-morular variant thyroid carcinoma showed 
that all had either palpable discrete lesions or nodules on ultra
sound. Importantly, none of the nodules had particularly sus
picious or malignant features on sonographic evaluation (8).

In this case, the patient presented with an enlarging goiter as 
well as iron deficiency anemia. Her anemia was attributed to 
her menstrual cycles, without work-up for occult 

Figure 3. Surgical specimen following total thyroidectomy. The patient’s thy
roid gland was unusually firm, vascular, and adherent to adjacent structures. 
The specimen weighed 427 grams and measured 10.5 × 7.5 × 6.0 cm.

Figure 4. Sections of the tumor specimen stained with hematoxylin and eosin showed a carcinoma arranged in papillary and gland-like arrangements with 
frequent round nodules of squamoid cells, morphologic features that respectively constitute cribriform architecture and focal morulae (A). Beta-catenin 
immunohistochemistry showed diffuse nuclear and cytoplasmic positivity (B).
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gastrointestinal bleeding. Thyroid ultrasound did not indicate 
features such as discrete nodules, masses, or abnormal lymph 
nodes. Consequently, there was no immediate indication for 
thyroid biopsy or thyroidectomy based on the radiographic 
findings. She underwent thyroidectomy for compressive symp
toms, and prior to surgery, the suspicion for malignancy was 
low. The histologic diagnosis provided by the thyroid path
ology proved to be crucial for our patient, since cribriform- 
morular thyroid carcinoma was her initial manifestation of 
FAP. As a result, she was able to receive genetic testing that 
identified the causative germline mutation and undergo 
prompt colonoscopy that discovered >100 precancerous co
lonic lesions, and genetic testing was extended to at-risk family 
members. Similar to other patients with cribriform-morular 
thyroid carcinoma described in the literature, our patient 
was a young female who presented with thyroid enlargement, 
was diagnosed with thyroid cancer, and was later found to 
have APC gene mutation. Previous studies of cribriform- 
morular thyroid carcinoma in association with FAP have 
shown that the thyroid malignancy is identified before the 

FAP diagnosis in up to 40% of patients (9). This finding high
lights the importance of performing genetic testing in all pa
tients diagnosed with cribriform-morular thyroid carcinoma. 
Patients with FAP are at much higher than average risk of thy
roid cancer, and current guidelines support screening with thy
roid ultrasound at the time of diagnosis and then annually, 
although this is backed by low quality of evidence. Other clin
ical manifestations of FAP include abdominal symptoms, diar
rhea, and hematochezia or blood in the stool. Although our 
patient did not have these, she had a microcytic anemia with 
iron deficiency indicating potential occult gastrointestinal 
bleeding.

Our case adds to the existing literature on this rare form of 
thyroid cancer but also shows that cribriform-morular thyroid 
carcinoma can present radiographically as a diffuse goiter, 
without the presence of discrete masses or nodules. Other 
types of thyroid cancer that can present diffusely include the 
diffuse sclerosing variant of papillary thyroid carcinoma and 
thyroid lymphoma. In young patients who present with thyro
megaly, a thorough family cancer history is imperative. 
Radiographic findings must be interpreted in the context of 
the full clinical picture. Surgical consultation should be con
sidered for patients with enlarging goiter and compressive 
symptoms. Although not done in this case, thyroid biopsy 
should be considered prior to surgery, even in the absence of 
evidence of malignancy, to aid in establishing the cause of 
the thyroid enlargement and to exclude the presence of tumor.

Learning Points
• Cribriform-morular thyroid carcinoma can present radio

graphically without nodules or masses, with malignancy 
encompassing the entire thyroid.

• Thyromegaly may be the first indicator of FAP syndrome.
• Fine needle aspiration thyroid biopsy may be warranted 

before a thyroidectomy if the etiology of the thyroid en
largement remains questionable.
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Figure 5. One week after radioiodine ablation with I-131, planar whole- 
body scan imaging showed focal tracer uptake in the right thyroid bed con
sistent with thyroid remnant or lymph node metastasis. Focal tracer uptake 
was also noted overlying the right upper chest, concerning for possible right 
lung or right upper mediastinal lymph node metastasis (arrow). Physiologic 
distribution of tracer was seen in the salivary glands and bowel.
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