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Abstract. Cribriform-morular variant (CMV) is a comparably rare histological subtype of papillary thyroid carcinoma
(PTC). This can be associated with familial adenomatous polyposis (FAP) due to APC gene mutations. In this study, we
investigated the difference in the biological characteristics between FAP-associated and sporadic CMV. Between 1991 and
2010, 32 patients with CMV were treated in Kuma Hospital. Thirty-one of these underwent initial surgery for CMV in
Kuma Hospital. Twelve patients were FAP-associated and the remaining 19 were sporadic CMV. All patients were female.
Tumors of FAP-associated CMV were more frequently multiple than those of sporadic CMV. Patient age and tumor size
did not differ between the two groups. Of 12 FAP-associated CMV, 5 were detected by thyroid nodule (thyroid precedent
group) and 7 were detected by FAP (polyposis precedent group) as an initial manifestation. Patient age was younger and
tumor size was smaller in the polyposis group than in the thyroid nodule group. All patients lacked extrathyroid extension
on intraoperative finding and were node-negative on pathological examination. To date, two patients with FAP-associated
CMV who initially underwent hemithyroidectomy (one in Kuma Hospital and one in another hospital) showed recurrence
to the remnant thyroid during follow-up. None of the patients showed recurrence to other regions or died of carcinoma.
Taken together, CMV is considered an indolent disease in our series. FAP-associated CMV showed multiple tumors more
frequently than sporadic CMV. Total thyroidectomy is recommended for FAP-associated CMV, but extensive lymph node

dissection is not necessary.
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PAPILLARY thyroid carcinoma (PTC) is the most
common malignancy arising from thyroid follicular
cells. There are many histological subtypes of PTC
and some of them showed a different prognosis from
conventional PTC. Cribriform-morular variant (CMV)
is a rare subtype of PTC. Historically, in 1949, Crail
first reported malignancies originating from the rectum,
brain and the thyroid gland [1]. In 1968, the relation
between familial adenomatous polyposis (FAP) and
thyroid carcinoma was reported [2]. Furthermore, one
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study showed that young women with FAP had approx-
imately 160 times more risk of thyroid carcinoma than
healthy people [3]. In 1994, Harach et al. demon-
strated unique histological features of FAP-associated
PTC such as a cribriform pattern and solid areas with
a spindle cell component [4]. The APC gene located
in the 5921 region is strongly associated with FAP and
individuals with APC mutations have almost 100% risk
of developing colorectal carcinoma [5, 6], allowing us
to conclude that this variant is significantly associated
with APC mutations. Other studies have also reported
FAP-associated CMV [7, 8], but CMV can occur also
sporadically without any relation to colonic polyposis
[8-10].

In 2004, we reported 7 patients with CMV [11]. Three
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of these patients were FAP-associated CMV because
they had FAP or a family history of colonic carcinoma
involving APC gene mutations. The remaining 4 were
sporadic and lacked APC gene mutations. However,
primary lesions in all of these patients were detected
by thyroid nodule as an initial manifestation. Recently,
the relationship between CMV and FAP has been more
widely understood and CMV has been detected during
thyroid screening in FAP patients without complaint of
thyroid nodule.

In this study, we investigated the biological charac-
teristics of CMV in 32 patients. Thirty-one patients
underwent initial surgery in Kuma Hospital. Twenty
of these patients were FAP-associated and the remain-
ing 19 were sporadic CMV. We investigated the dif-
ference in clinicopathological features between these
two groups.

Patients and Methods

Between 1991 and 2010, 32 patients with PTC under-
went surgery and pathologically diagnosed as CMV in
Kuma Hospital, who were enrolled in this study. All
patients were females and patient age ranged from
17 to 38 years (average 27 years). These 32 patients
underwent ultrasound-guided fine needle aspiration
biopsy (FNAB) and were cytologically diagnosed as
having PTC. Sixteen (50%) were also diagnosed as or
highly suspected of CMV based on cytological findings
such as the presence of a morular component, peculiar
nuclear clearing, absence of colloid in the background
and immunocytochemistry finding such as nuclear and
cytoplasmic localization of beta-catenin and high posi-
tivity of estrogen receptor (ER) [12, 13].

Thirty-one of these patients underwent initial sur-
gery in Kuma Hospital. Twelve of these patients (31%)
were FAP-associated CMV because they had one or
more of the following three features; 1) colonic poly-
posis was detected on total colonoscopy before or after
thyroid surgery; 2) presence of APC gene mutations;
and 3) family history of colonic polyposis or colorec-
tal carcinoma. CMV in 5 patients was detected by thy-
roid nodule based on patient complaints or findings on
medical check-up as the initial event. These patients
underwent total colonoscopy after thyroid surgery and
were diagnosed as having polyposis. The remaining
7 underwent thyroid ultrasound for screening after
the detection of FAP and were referred to our hospi-
tal because thyroid nodules were found. None of these

patients had complained of thyroid nodule prior to its
detection. Nineteen patients (69%) were diagnosed as
having sporadic CMV without any of the 3 features,
which includes 3 patients who had no family history of
colonic polyposis or colorectal carcinoma and rejected
examination of colonic polyposis.

Theextent of thyroidectomy for FAP-associated CMV
was total thyroidectomy in 11 patients and hemithyroi-
dectomy in 1 patient. That for sporadic CMV was total
thyroidectomy in 9 patients and hemithyroidectomy in
10 patients. Completion total thyroidectomy was per-
formed as the second surgery in one patient who under-
went initial surgery at another hospital. All patients
underwent central node dissection. Three patients with
FAP-associated CMV and 8 with sporadic CMV also
underwent modified radical neck dissection (MND).
All patients were diagnosed as having CMV on postop-
erative pathological examination based on morphologi-
cal findings such as cribriform pattern, morular com-
ponent, lack of colloid, peculiar nuclear clearing and
immunohistochemical findings of beta-catenin, ER and
progesterone receptor (PgR) [4, 8, 9, 14].

Our series included 7 patients reported in our previ-
ous study who underwent APC gene mutation analysis
[11]. The APC gene mutation was not analyzed in other
patients.

None of the patients in our series underwent radioac-
tive iodine (RAI) ablation or RAI therapy. After surgery,
all patients were followed by ultrasound at least once per
year. The follow-up periods of these 31 patients ranged
from 4 to 217 months (average 59 months).

Fisher’s exact test and Mann-Whitney U test were
adopted for comparing variables. p values less than
0.05 were considered significant.

Results

Of 32 patients with CMV, 31 underwent initial
surgery in Kuma Hospital. Twelve of these patients
(39%) were diagnosed as having FAP-associated
CMV because they had one or more of the following
three features as indicate above, and the remaining
19 (61%) demonstrated sporadic CMV. Nine patients
with FAP-associated CMV (75%) and 7 with sporadic
CMV (37%) were preoperatively diagnosed as hav-
ing or highly suspected of CMV based on the cytologi-
cal findings indicated above. Multinodular goiter and
euthyroid Graves’ disease were detected in 3 patients
and 1 patient with sporadic CMV, respectively. No
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Table 1 Comparison of multiplicity on ultrasound for FAP-
associated and sporadic CMV
Multilplicity (%)
Solitary ~ Multiple Total

FAP-associated CMV 3(25) 9 (75) 12
Sporadic CMV 19 (100) 0 19
Total 22 9 31
p =0.00001

Table 2 Comparison of multiplicity on pathological
examination for FAP-associated and sporadic CMV
Multilplicity (%)
Solitary ~ Multiple Total

FAP-associated CMV 2(17) 10 (83) 12
Sporadic CMV 17 (89) 2 (11) 19
Total 19 12 31
p = 0.0005
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Fig. 1 Comparison of age of FAP- associated patients between the thyroid precedent group and polyposis precedent group.
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Fig. 2 Comparison of tumor size of FAP- associated patients between the thyroid precedent group and polyposis precedent group.

other thyroid comorbidities can be observed in FAP-
associated CMV.

We compared the clinicopathological features
between the two groups. Tumor size (1.79 + 1.15 cm
vs 2.38 + 0.70 cm) and patient age (26.3 + 3.7 years vs
26.8 + 6.6 years) did not significantly differ between
FAP-associated and sporadic CMV. Nine of 12 patients
(75%) with FAP-associated CMV but none of the spo-
radic CMV were evaluated as multiple on preoperative
ultrasound (p = 0.00001) (Table 1). On pathological
examination, 10 patients with FAP-associated CMV
(83%) and 2 with sporadic CMV (11%) showed multi-

plicity (p = 0.00005) (Table 2).

Diagnosis of CMV in 5 of 12 FAP-associated CMV
patients (42%) was based on finding a thyroid nodule
(thyroid precedent group) and that in 7 (58%) was based
on FAP (polyposis precedent group) as the initial mani-
festation. Although not significantly different, patient
age in the thyroid precedent group (28.4 + 3.4 years)
tended to be older than that in the polyposis precedent
group (24.7 + 3.5 years) (p = 0.09511) (Fig. 1). Tumor
size in the thyroid precedent group (2.6 + 1.0 cm) was
significantly larger than that in the polyposis precedent
group (1.2 + 0.9 cm) (p = 0.02627) (Fig. 2).
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None of the patients showed extrathyroid extension
corresponding to T3 or T4 or lymph node metastasis
corresponding to N1 in the UICC TNM classification
[13] based on preoperative and intraoperative findings.
On pathological examination, all patients were node-
negative. To date, two patients with FAP-associated
CMV, who underwent hemithyroidectomy at the initial
surgery (one in Kuma hospital and one in another hos-
pital) and were diagnosed as having polyposis thereaf-
ter, showed recurrence to the remnant thyroid 86 and
90 months after initial surgery, respectively. These
patients underwent a second surgery and further recur-
rence has not been detected to date. Furthermore, one
patient died of colorectal carcinoma 64 months after
thyroid surgery and one died of lung suppuration unre-
lated to PTC or colorectal carcinoma 28 months after
surgery. The other patients have survived without any
evidence of PTC recurrence to date.

Discussion

There are two types of CMV etiology; FAP-
associated and sporadic. Furthermore, there are two
initial manifestations of FAP-associated CMV detec-
tion: thyroid nodule and FAP. We compared clinico-
pathological features between the two groups.

CMV can be diagnosed by preoperative cytological
findings [12]. In our series, 75% of FAP-associated
CMV and 37% of sporadic CMV were diagnosed as
or highly suspected of CMV on cytology. The higher
incidence in FAP-associated CMYV is definitely because
we ordered immunocytochemistry for beta-catenin and
ER for patients who were known to have FAP.

Since it is well-known that CMV can be associ-
ated with FAP, screening of colonic polyposis by total
colonoscopy should be recommended for patients who
were diagnosed as having CMV. We demonstrated that
FAP-associated CMV showed multiple tumors more
frequently than sporadic CMV both on preoperative
imaging studies and on pathological examination, indi-
cating that the presence of FAP is highly suspected

especially for patients with multiple CMV. In the sub-
set of FAP-associated CMV, patients in the polyposis
precedent group were younger and had smaller tumors
than those in the thyroid precedent group. It is there-
fore suggested that thyroid screening for FAP patients
contributes to early detection of CMV, even before
patients become aware of thyroid nodule.

All patients in our series were node-negative and
lacked extrathyroid extension. Furthermore, none of
these patients died of carcinoma. These findings indi-
cate that CMV normally shows an indolent charac-
ter regardless of whether it is FAP-associated, which
was not discrepant with previous studies [8, 9, 10, 16].
There is one report of CMV in an older (42 years) male
patient who died of carcinoma only 17 months after
surgery, but this seems atypical because neuroendo-
crine differentiation and a poorly differentiated com-
ponent were present [17]. To date, however, 2 patients
who underwent hemithyroidectomy for FAP-associated
CMV recurred to the remnant thyroid during fol-
low-up. Based on these findings, total thyroidectomy
is recommended for CMV patients with multiple carci-
noma lesions, a family history of colonic polyposis or
colorectal carcinoma or diagnosed as having colonic
polyposis before thyroid surgery. In contrast, none of
the sporadic patients showed recurrence to the remnant
thyroid, even though they underwent hemithyroidec-
tomy, indicating that total thyroidectomy may not be
mandatory for such patients. In our department, pro-
phylactic MND has been performed for PTC patients
having tumor larger than 3 cm, because these patients
are likely to develop recurrence in regional lymph
nodes [18]. However, such an extensive prophylac-
tic node dissection is not needed for patients who were
preoperatively diagnosed as having CMV.

Taken together, we showed that FAP-associated
CMV showed multiple tumors more frequently than
sporadic CMV. Total thyroidectomy is recommended
at least for CMV patients associated with FAP, but
extensive lymph node dissection is not necessary.
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