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Abstract
Purpose  To present a case of struma ovarii with a typical features and synchronous primary thyroid carcinoma and review 
the available literature to guide diagnosis and management of these tumors.
Methods  We present a case from our hospital of a 55-year-old woman who had an adnexal mass with features concern-
ing for papillary thyroid carcinoma and was ultimately determined to be struma ovarii with atypical features. Subsequent 
thyroid imaging and biopsy revealed a primary cervical thyroid carcinoma. We performed a PubMed search of published 
English language articles using the search terms “malignant struma ovarii,” “metastatic struma ovarii,” “struma ovarii with 
malignant transformation,” “struma ovarii papillary thyroid carcinoma,” “struma ovarii follicular thyroid carcinoma,” and 
“struma ovarii with concurrent primary thyroid carcinoma.”
Results  Literature review included 104 studies with a total of 195 patient cases. The average age at presentation was 
44.9 years. 25.1% of patients had metastatic disease at presentation, and 6.2% had synchronous primary carcinomas; all of 
which were located in the thyroid.
Conclusions  Thyroid carcinoma arising in struma ovarii or mature cystic teratoma should prompt clinical evaluation and 
imaging of the thyroid given the possibility of synchronous primaries, metastases, and recurrence.

Keywords  Struma ovarii · Malignant struma ovarii · Struma ovarii with malignant transformation · Germ cell tumors

Background

Ovarian teratomas are germ cell tumors of the ovary that 
comprise approximately 20% of all ovarian tumors [1, 2]. 
These tumors may contain tissue from all three germ layers 
(ectoderm, mesoderm, and endoderm) commonly including 
hair, skin, teeth, bone, and thyroid [2, 3]. Approximately 
20% of teratomas contain thyroid tissue, and 5% of thyroid-
containing teratomas are classified as struma ovarii, defined 
as containing at least 50% thyroid tissue [1, 4]. There are 
three main types of thyroid tissue that arise in ovarian tera-
tomas: tissue that is pathologically similar to normal thyroid, 
proliferative cellular lesions with hyperplastic or adenoma-
tous features, and thyroid-type carcinomas [5].

Approximately 0.5–10% of struma ovarii are malignant, 
and 5–23% of those undergo metastasis [6–11]. The historic 
term “malignant struma ovarii” is now more appropriately 
called “thyroid carcinoma arising in struma ovarii” [6]. This 
term differentiates these carcinomas from the broader cat-
egory of thyroid-type carcinoma in the ovary, which can 
develop from four precursors: mature cystic teratoma or 

This work was performed at the Zuckerberg San Francisco General 
Hospital and the University of California, San Francisco.

 *	 Molly R. Siegel 
	 molly.siegel@ucsf.edu

	 Rebecca J. Wolsky 
	 Rebecca.wolsky@ucsf.edu

	 Edwin A. Alvarez 
	 Edwin.alvarez@ucsf.edu

	 Biftu M. Mengesha 
	 Biftu.mengesha@ucsf.edu

1	 Department of Obstetrics, Gynecology, and Reproductive 
Sciences, University of California, San Francisco, Molly 
Siegel 550 16th Street, 7th Floor, Ob/Gyn Mailstop 0132, 
San Francisco, CA 94143, USA

2	 Department of Surgical Pathology, Zuckerburg San Francisco 
General Hospital and Trauma Center, San Francisco, USA

3	 Department of Anatomic Pathology, University of California, 
San Francisco, San Francisco, USA

http://orcid.org/0000-0002-8337-3085
http://crossmark.crossref.org/dialog/?doi=10.1007/s00404-019-05329-z&domain=pdf


1694	 Archives of Gynecology and Obstetrics (2019) 300:1693–1707

1 3

struma ovarii; strumal carcinoid; metastases from primary 
thyroid carcinoma; or no clear precursor [12, 13]. Of the thy-
roid-type carcinomas arising from mature cystic teratomas 
and struma ovarii, the most common histological subtypes 
are papillary and follicular thyroid carcinoma [14]. Because 
these tumors are rare, guidelines for optimal treatment and 
surveillance are lacking [7, 15–17]. Here we present a case 
of a patient with struma ovarii with atypical features con-
cerning papillary thyroid carcinoma and synchronous pri-
mary cervical thyroid carcinoma, followed by a literature 
review and discussion of the incidence, presentation, and 
management of such cases.

Case presentation

A 55-year-old postmenopausal P3 woman without any sig-
nificant past medical history presented to our institution’s 
Emergency Department with right-sided abdominal pain. 
She was found to have pyelonephritis complicated by a right 
psoas abscess on computerized tomography (CT) of the abdo-
men and pelvis, for which she was treated with intravenous 
antibiotics and imaging-guided drainage of the psoas abscess 
with drain placement. The CT also showed an incidental 
left adnexal mass characterized as heterogeneous with varying 
densities including fluid, nonenhancing and enhancing solid 
components, and densely calcified material, favored to repre-
sent a teratoma. A follow-up ultrasound was obtained which 
noted an 8 × 7 cm heterogeneous left adnexal mass with inter-
nal calcifications and solid and cystic components. She was 
referred to gynecology for further evaluation and management.

During the gynecologic consultation, the patient reported 
a 100-lb weight loss and intermittent fatigue over the past 
year, which she related to depression. She denied abdomi-
nal pain, bloating, night sweats, palpitations, hot or cold 
intolerance, hair or nail changes, voice changes, neck pres-
sure or pain, or dysphagia. Her neck exam was notable for a 
thyroid goiter and the pelvic exam revealed a fixed, midline, 
nontender, solid mass palpated in the posterior cul-de-sac. 
Laboratory investigations were performed and notable for 
a CA-125 of 65 units/ml and thyroid function tests within 
normal limits (TSH 2.64 mIU/l, free T4 1.04 ng/dl). Mag-
netic resonance imaging (MRI) of the pelvis demonstrated 
a complex, multi-cystic left adnexal lesion measuring 
7.9 × 7.9 × 8.8 cm with varying signal intensities containing 
fat and bone as well as numerous enhancing solid compo-
nents, concerning for an immature teratoma of the ovary.

Given the fixed nature of the mass, concerning imaging 
features, and elevated CA-125 for a postmenopausal woman, 
the patient was referred to gynecologic oncology for con-
sultation, after which she was recommended to undergo 
surgical removal of the mass and ovary with possible stag-
ing procedures. However, prior to her planned surgery, a 

follow-up pyelogram performed after removal of the psoas 
drain revealed nonfunctioning right kidney, and as such the 
patient’s gynecologic surgery was delayed until after a right 
nephrectomy done with urology. She was unfortunately lost 
to follow-up for 6 months after her nephrectomy, and upon 
representation to gynecologic oncology, a repeat ultrasound 
showed an increased size of the left ovarian mass to 10.1 cm.

The patient then underwent an uncomplicated laparoscopic 
left salpingo-oophorectomy and pelvic washings. Intraoperative 
findings noted an 11-cm multi-cystic ovarian mass, which was 
removed from the abdomen without any spillage of contents. 
The final pathology report revealed a mature cystic teratoma 
comprised of approximately 60% thyroid tissue, consistent 
with struma ovarii. Selected images from the patient’s pathol-
ogy specimen are shown in Fig. 1. Additional elements such as 
urothelium, squamous epithelium, and bone were also present. 
Within the struma ovarii, a few microscopic foci displayed cyto-
logic features concerning for papillary thyroid carcinoma. The 
features, which were noted on medium power but best appre-
ciated on high power, included angulated, overlapping nuclei 
with fine powdery chromatin and nuclear grooves. Nuclear 
pseudo-inclusions were not appreciated. While the cytologic 
features were concerning, there was no distinct mass within 
the thyroid tissue, no infiltrative growth of the concerning cells, 
and no papillary architecture that would confirm an outright 
diagnosis of papillary thyroid carcinoma. The pathologist noted 
that by current endocrine tumor classifications, similar find-
ings in a thyroid gland would be considered a microcarcinoma 
(< 1 cm papillary thyroid carcinoma) or non-invasive follicular 
thyroid neoplasm with papillary-like nuclear features (NIFTP), 
a benign diagnosis. The pathology was ultimately signed out 
as “struma ovarii with atypical features” with concern for pap-
illary thyroid carcinoma. The pelvic washings were benign. 
Given the atypical features of the ovarian mass, the patient was 
referred to endocrinology for further evaluation.

Endocrinological consultation deemed the patient to be 
clinically euthyroid with normal thyroid and parathyroid stud-
ies. A thyroid ultrasound showed a 4-cm left heterogeneous 
nodule with internal vascularity and microcalcifications and 
a subcentimeter right superior thyroid nodule with suspicious 
features. She underwent fine needle aspiration for both nodules 
identified on ultrasound, and pathology demonstrated papil-
lary thyroid carcinoma. She was then referred to Otolaryngol-
ogy for surgical treatment and underwent an uncomplicated 
total thyroidectomy with cervical neck dissection; pathology 
revealed stage III (pT2N1a) papillary thyroid carcinoma. She 
was started on levothyroxine postoperatively, but was not able 
to have immediate postoperative radioactive iodine therapy as 
recommended due to lack of social support. Two months after 
surgery, a whole-body radioiodine scan showed significant 
radioactive uptake in the midline superior thyroid bed consist-
ent with residual thyroid or thyroid carcinoma. The remnant 
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was excised, and final pathology was benign. The planned next 
step in her management is staged radioactive iodine therapy.

The patient was referred to medical genetics for possible 
genetic testing. With regard to surveillance of her ovarian mass, 
the patient will have semiannual clinical surveillance with 
gynecologic oncology after radioactive iodine thyroid ablation.

Literature review

Materials and methods

We performed a PubMed search of published English lan-
guage articles using the search terms “malignant struma 
ovarii,” “metastatic struma ovarii,” “struma ovarii with 

malignant transformation,” “struma ovarii papillary thy-
roid carcinoma,” “struma ovarii follicular thyroid carci-
noma,” and “struma ovarii with concurrent primary thy-
roid carcinoma.” We included cases of thyroid carcinoma 
arising in struma ovarii or mature cystic teratoma at initial 
ovarian pathologic evaluation.

Results

The initial search resulted in 308 articles for analysis. 
Figure 2 demonstrates the process by which studies were 
considered for review. We included 104 studies with a 
total of 195 patient cases. Characteristics of the cases 
are described in Table 1. The average age at presentation 
was 44.9 years. The most common presenting symptoms 
or signs were abdominal/pelvic pain (N = 41), incidental 
imaging or exam findings (N = 29), or abdominal mass 
with distension or bloating (N = 23). Other presenting 
symptoms included abnormal or postmenopausal bleed-
ing (N = 21), thyroid dysfunction (N = 9), gastrointestinal 
symptoms (N = 5), urinary symptoms (N = 4), pathologic 
fracture (N = 2), ovarian torsion (N = 1), back pain (N = 1), 
and ascites (N = 1). The most common pathologies were 
papillary thyroid carcinoma (N = 92), follicular variant of 
papillary thyroid carcinoma (N = 47), and follicular thy-
roid carcinoma (N = 34). Metastatic disease was noted 
upon presentation in 49 cases (25.1%). The most com-
mon sites of metastases were ascites and peritoneal wash-
ings (N = 27) and pelvic structures or pelvic peritoneum 
(N = 23). Other metastatic sites included abdominal peri-
toneum, lung or chest, omentum, bone, liver, rectum, and 
pelvic or distant lymph nodes. Twelve patients (6.2%) 
had synchronous primary carcinomas; all of which were 
located in the thyroid [3, 6, 11, 18–26]. Eight of the syn-
chronous primary thyroid carcinomas were papillary thy-
roid carcinomas, and four were follicular variant of papil-
lary thyroid carcinoma. Six of the synchronous primary 
cervical carcinomas had histology that matched that of 
the ovarian tumor but was still determined to be a separate 
primary [3, 11, 19, 20, 23, 26].

Treatment was described in 139 patients (71.2%). 67 
of these patients were treated with surgery alone (34.3%). 
The surgeries performed included unilateral salpingooo-
phorectomy with or without staging procedures (19 
patients); unilateral salpingoophorectomy with contralat-
eral cystectomy with or without fertility-sparing staging 
(6 patients); total abdominal hysterectomy with bilateral 
salpingoophorectomy with or without staging procedures 
(37 patients); cystectomy (3 patients); and bilateral salpin-
goophorectomy with or without uterine-sparing staging (2 
patients). The remaining patients were treated with surgery 

Fig. 1   Patient pathology images. a The majority of the thyroid tissue 
within the teratoma (struma ovarii) shows benign thyroid follicles; the 
cells’ nuclei are evenly spaced with smooth nuclear chromatin (mag-
nification 400×). b Focally on high-power microscopic review, the 
thyroid follicle cells demonstrate angulated, overlapping nuclei and 
nuclear groves, features concerning apillary thyroid carcinoma. No 
definite nuclear pseudoinclusions, papillary architecture, or mass-like 
growth are present (magnification 400×)
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followed by thyroidectomy alone (6 patients), surgery fol-
lowed by radioiodine ablation alone (11 patients) or sur-
gery followed by thyroidectomy and radioiodine therapy 
(50 patients). Four patients were treated with chemother-
apy in addition to surgery and thyroid suppression. Eleven 
patients (5.6%) had a recurrence of carcinoma. The rest 
remained disease-free for the duration of study follow-up 
period.

Discussion

We present a case of struma ovarii with atypical features 
similar to papillary thyroid microcarcinoma with synchro-
nous primary cervical papillary thyroid carcinoma and 
literature review on these cancers. To our knowledge, this 
is the largest review of thyroid-type carcinoma arising in 
struma ovarii or mature cystic teratoma available in current 
literature.

Papillary thyroid carcinoma, follicular variant of thyroid 
carcinoma, and follicular thyroid carcinoma appear to be the 
most common histologic subtypes of thyroid-type carcinoma 
arising in struma ovarii or mature cystic teratoma; this is 
consistent with prior studies on these tumors [17]. The rate 
of metastatic disease upon presentation found in our review 
(25.1%) is slightly higher than previously reported rates of 

metastases in thyroid-type carcinoma arising from struma 
ovarii or mature cystic teratoma [17, 27].

Only 12 prior case reports describe synchronous thyroid 
cancer arising in struma ovarii and primary cervical thyroid 
carcinoma [3, 6, 11, 18–26]. As with our patient and the 
majority of primary cervical thyroid cancers, the major-
ity of synchronous thyroid carcinomas in our review were 
papillary thyroid carcinomas. Several mechanisms for syn-
chronous carcinomas have been proposed. Activating BRAF 
mutations, which are commonly seen in primary cervical 
thyroid carcinoma, have been found in thyroid carcinomas 
in the ovary, suggesting a common pathway towards malig-
nancy [28, 29]. Leong et al. suggested that a mutation event 
during embryogenesis may lead to loss of genetic stability, 
predisposing patients to multifocal synchronous cancers. 
They also suggest that repeated exposure to carcinogens 
may predispose thyroid tissue in all locations to malignant 
transformation [11].

Due to the rare nature of these tumors, there are no 
consistent guidelines for management after initial surgical 
diagnosis [17, 30]. Several algorithms for treatment have 
been proposed. Most commonly suggested are debulking 
surgery (with fertility sparing for those who desire future 
fertility) followed by total thyroidectomy and radioactive 
I-131 thyroid ablation; surveillance should include regular 
monitoring of serum thyroglobulin with or without whole-
body I-131 scintigraphy [7, 29, 31, 32]. Others recom-
mend a radioiodine body scan to evaluate for the presence 

308 articles found 
with study inclusion 

search terms

• 20 articles excluded due to lack of instutitional access
• 44 articles excluded due to non-English language

264 articles 
considered for 

review

• 44 articles excluded: not case reports, incomplete descriptions of patient presentation, treatment, or pathology
• 13 articles excluded with carcinoma of a tissue type that was not thyroid
• 26 articles excluded with highly differentiated carcinoma of ovarian origin (HDFCO) or patients with initially benign pathology
• 35 artcicles excluded with benign struma ovarii only
• 21 articles excluded with thyroid-type carcinoma in the ovary but not from struma ovarii or mature cystic teratoma
• 1 article excluded with thyroid carcinoma originating in struma ovarii found incidentally on autopsy

104 articles included 
in �inal analysis 

Fig. 2   Literature review inclusion process



1697Archives of Gynecology and Obstetrics (2019) 300:1693–1707	

1 3

Ta
bl

e 
1  

C
as

e 
re

po
rts

 fr
om

 th
e 

lit
er

at
ur

e

St
ud

y
# 

of
 c

as
es

A
ve

r-
ag

e 
ag

e 
(y

ea
rs

)

Pr
es

en
tin

g 
sy

m
pt

om
s

Pa
th

ol
og

y 
w

ith
in

 st
ru

m
a 

ov
ar

ii
M

et
as

ta
se

s
Sy

nc
hr

on
ou

s s
ec

on
d 

pr
im

ar
y?

Re
cu

rr
en

ce
?

K
em

pe
rs

 e
t a

l. 
[3

7]
5

49
.8

A
sc

ite
s (

4)
, p

os
tm

en
op

au
-

sa
l b

le
ed

in
g 

(1
)

Fo
lli

cu
la

r t
hy

ro
id

 
ca

rc
in

om
a 

(3
), 

m
ix

ed
 

pa
pi

lla
ry

 a
nd

 fo
lli

cu
la

r 
th

yr
oi

d 
ca

rc
in

om
a 

(1
), 

pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a 

(1
)

Ye
s (

3)
: p

el
vi

s a
nd

 c
he

st 
(2

); 
bo

ne
 a

nd
 li

ve
r (

1)
N

o
Ye

s (
2)

D
e 

G
ra

af
 e

t a
l. 

[3
8]

1
72

D
ys

ur
ia

, u
rin

ar
y 

fr
e-

qu
en

cy
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a

N
o

N
o

N
o

Pa
rd

o-
M

in
da

n 
[3

9]
1

60
A

bd
om

in
al

 m
as

s
M

ix
ed

 p
ap

ill
ar

y 
an

d 
fo

l-
lic

ul
ar

 c
ar

ci
no

m
a

Ye
s:

 c
on

tra
la

te
ra

l o
va

ry
, p

er
i-

to
ne

um
, o

m
en

tu
m

N
o

Ye
s

Ro
se

nb
lu

m
 [4

0]
1

37
Pe

lv
ic

 p
ai

n
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
Ye

s:
 c

on
tra

la
te

ra
l o

va
ry

 a
nd

 
as

ci
te

s
N

o
N

o

W
ill

em
se

 [4
1]

1
36

Po
ly

ur
ia

Fo
lli

cu
la

r t
hy

ro
id

 c
ar

ci
-

no
m

a
Ye

s:
 c

on
tra

la
te

ra
l o

va
ry

N
o

Ye
s

B
ru

ns
ki

ll 
et

 a
l. 

[4
2]

1
38

A
bd

om
in

al
 d

ist
en

si
on

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

Za
kh

em
 e

t a
l. 

[4
3]

2
41

Pe
lv

ic
/a

bd
om

in
al

 p
ai

n 
(2

), 
ab

no
rm

al
 u

te
rin

e 
bl

ee
d-

in
g 

(1
)

Po
or

ly
 d

iff
er

en
tia

te
d 

fo
l-

lic
ul

ar
 c

ar
ci

no
m

a 
(1

); 
po

or
ly

 d
iff

er
en

tia
te

d 
m

ix
ed

 p
ap

ill
ar

y 
an

d 
fo

l-
lic

ul
ar

 c
ar

ci
no

m
a 

(2
)

Ye
s (

1)
: a

sc
ite

s
N

o
N

o

D
ev

an
ey

 e
t a

l. 
[4

4]
13

50
M

as
s l

es
io

n,
 a

bd
om

in
al

 
pa

in
, h

yp
er

th
yr

oi
di

sm
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a 
(1

1)
; f

ol
lic

ul
ar

 
th

yr
oi

d 
ca

rc
in

om
a 

(2
)

Ye
s (

1)
; p

er
ito

ne
um

N
o

N
o

B
re

nn
er

 e
t a

l. 
[4

5]
1

49
H

yp
er

hy
dr

os
is

, w
ei

gh
t 

lo
ss

Fo
lli

cu
la

r t
hy

ro
id

 c
ar

ci
-

no
m

a
N

o
N

o
Ye

s

B
er

gh
el

la
 e

t a
l. 

[4
6]

1
32

A
dn

ex
al

 m
as

s
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

Te
nn

va
ll 

et
 a

l. 
[4

7]
1

50
Po

stm
en

op
au

sa
l b

le
ed

in
g

Fo
lli

cu
la

r t
hy

ro
id

 c
ar

ci
-

no
m

a
Ye

s;
 p

er
ito

ne
al

 im
pl

an
ts

N
o

N
o

Ro
se

 e
t a

l. 
[4

8]
1

42
A

bd
om

in
al

 p
ai

n
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a 
an

d 
fo

lli
cu

la
r v

ar
i-

an
t o

f p
ap

ill
ar

y 
th

yr
oi

d 
ca

rc
in

om
a 

(m
ix

ed
)

N
o

N
o

N
o

B
ha

ns
al

i [
49

]
1

47
A

bn
or

m
al

 u
te

rin
e 

bl
ee

d-
in

g
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a

N
o

N
o

N
o

D
ar

di
k 

et
 a

l. 
[4

]
2

33
.5

A
bd

om
in

al
 p

ai
n

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a 
(1

); 
fo

lli
cu

la
r t

hy
ro

id
 

ca
rc

in
om

a 
(1

)

Ye
s (

2)
: f

al
lo

pi
an

 tu
be

s a
nd

 
pa

ra
ao

rti
c 

ly
m

ph
 n

od
e 

(1
); 

om
en

ta
l, 

cu
l-d

e-
sa

c,
 b

ila
te

ra
l 

ad
ne

xa
, a

nd
 h

er
ni

a 
sa

c 
(1

)

N
o

Ye
s (

1)



1698	 Archives of Gynecology and Obstetrics (2019) 300:1693–1707

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

St
ud

y
# 

of
 c

as
es

A
ve

r-
ag

e 
ag

e 
(y

ea
rs

)

Pr
es

en
tin

g 
sy

m
pt

om
s

Pa
th

ol
og

y 
w

ith
in

 st
ru

m
a 

ov
ar

ii
M

et
as

ta
se

s
Sy

nc
hr

on
ou

s s
ec

on
d 

pr
im

ar
y?

Re
cu

rr
en

ce
?

K
an

o 
et

 a
l. 

[5
0]

1
50

Pa
lp

ita
tio

ns
, w

ei
gh

t l
os

s
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a

N
o

N
o

Ro
tm

an
-P

ik
ie

ln
y 

et
 a

l. 
[5

1]
1

46
A

bd
om

in
al

 p
ai

n,
 c

on
sti

pa
-

tio
n

Fo
lli

cu
la

r t
hy

ro
id

 c
ar

ci
-

no
m

a
Ye

s;
 li

ve
r

N
o

N
o

M
at

su
da

 e
t a

l. 
[5

2]
1

48
Pa

lp
ita

tio
ns

, h
yp

er
hy

-
dr

os
is

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

K
ab

uk
cu

og
lu

 e
t a

l. 
[5

3]
1

52
A

bn
or

m
al

 u
te

rin
e 

bl
ee

d-
in

g
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

N
o

N
o

N
o

K
os

to
gl

ou
-A

th
an

as
si

ou
 

et
 a

l. 
[8

]
1

38
M

et
or

rh
ag

ia
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

N
o

N
o

N
o

So
to

 M
or

en
o 

et
 a

l. 
[1

8]
1

31
Fi

rs
t t

rim
es

te
r b

le
ed

in
g

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

Ye
s;

 fo
lli

cu
la

r v
ar

ia
nt

 o
f 

pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a 

in
 th

yr
oi

d

N
o

Su
ss

m
an

 e
t a

l. 
[5

4]
1

53
Pa

lp
ita

tio
ns

, t
re

m
or

s, 
w

ei
gh

t l
os

s
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

N
o

N
o

N
o

D
eS

im
on

e 
[3

5]
1

32
Pe

lv
ic

 p
ai

n,
 a

bn
or

m
al

 
ut

er
in

e 
bl

ee
di

ng
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a

N
o

N
o

N
o

Vo
lp

i e
t a

l. 
[5

5]
1

49
–

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

G
riffi

th
s e

t a
l. 

[5
6]

1
53

Po
stm

en
op

au
sa

l b
le

ed
in

g
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

M
ak

an
i e

t a
l. 

[2
7]

1
46

In
ci

de
nt

al
 fi

nd
in

g 
on

 g
yn

 
ex

am
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

O
sm

an
ag

ao
gl

u 
et

 a
l. 

[5
7]

1
45

–
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o

Za
nn

on
i e

t a
l. 

[5
8]

1
66

Fa
tig

ue
, a

bd
om

in
al

 d
ist

en
-

si
on

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

B
ol

at
 e

t a
l. 

[5
9]

1
34

A
bn

or
m

al
 u

te
rin

e 
bl

ee
d-

in
g,

 p
el

vi
c 

m
as

s
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

G
ar

ci
a 

et
 a

l. 
[6

0]
1

22
Pe

lv
ic

 p
ai

n
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a

N
o

N
o

N
o

Fl
av

in
 e

t a
l. 

[6
1]

1
22

Pe
lv

ic
 p

ai
n

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

M
at

tu
cc

i e
t a

l. 
[6

2]
1

37
Pe

lv
ic

 p
ai

n
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

N
o

N
o

N
o

D
og

an
ay

 e
t a

l. 
[2

]
1

53
Pe

lv
ic

 p
ai

n,
 a

bn
or

m
al

 
ut

er
in

e 
bl

ee
di

ng
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o



1699Archives of Gynecology and Obstetrics (2019) 300:1693–1707	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

St
ud

y
# 

of
 c

as
es

A
ve

r-
ag

e 
ag

e 
(y

ea
rs

)

Pr
es

en
tin

g 
sy

m
pt

om
s

Pa
th

ol
og

y 
w

ith
in

 st
ru

m
a 

ov
ar

ii
M

et
as

ta
se

s
Sy

nc
hr

on
ou

s s
ec

on
d 

pr
im

ar
y?

Re
cu

rr
en

ce
?

H
at

am
i e

t a
l. 

[6
3]

1
53

A
bd

om
in

al
 p

ai
n

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

Ja
ns

ze
n 

et
 a

l. 
[2

5]
3

39
Pe

lv
ic

 p
ai

n 
an

d 
str

es
s 

in
co

nt
in

en
ce

 (1
); 

in
ci

-
de

nt
al

 e
xa

m
 fi

nd
in

g 
(1

); 
di

ar
rh

ea
 (1

)

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a 
(1

); 
fo

lli
cu

la
r t

hy
ro

id
 

ca
rc

in
om

a 
(1

); 
pa

pi
lla

ry
 

th
yr

oi
d 

ca
rc

in
om

a 
(1

)

N
o

Ye
s (

1)
; c

er
vi

ca
l t

hy
ro

id
Ye

s;
 li

ve
r a

nd
 ly

m
ph

 
no

de
s (

1)

La
o 

et
 a

l. 
[6

4]
1

36
In

ci
de

nt
al

 fi
nd

in
g 

on
 g

yn
 

ex
am

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

Ro
th

 e
t a

l. 
[1

2]
4

49
.5

Pe
lv

ic
 m

as
s (

3)
; a

bn
or

m
al

 
ut

er
in

e 
bl

ee
di

ng
 (1

)
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a 
(3

); 
po

or
ly

 d
iff

er
-

en
tia

te
d 

fo
lli

cu
la

r-t
yp

e 
ca

rc
in

om
a 

(1
)

Ye
s (

pa
ra

-a
or

tic
 ly

m
ph

 n
od

es
N

o

To
m

ee
 e

t a
l. 

[6
5]

1
51

Po
stm

en
op

au
sa

l b
le

ed
in

g
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

Ya
ss

a 
et

 a
l. 

[6
6]

1
25

Pe
lv

ic
 p

ai
n

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

C
el

es
tin

o 
et

 a
l. 

[6
7]

1
38

–
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

–
–

–

G
ar

g 
et

 a
l. 

[3
6]

10
41

.5
In

ci
de

nt
al

 im
ag

in
g 

fin
di

ng
 

(2
);a

bd
om

in
al

/p
el

vi
c 

pa
in

 (3
); 

ba
ck

 p
ai

n 
(1

); 
va

gi
na

l d
is

ch
ar

ge
 (1

); 
ur

in
ar

y 
fr

eq
ue

nc
y 

(1
); 

hi
sto

ry
 o

f c
om

pl
ex

 
m

as
se

s (
1)

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a 
(6

); 
pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
in

om
a 

(2
); 

po
or

ly
 

di
ffe

re
nt

ia
te

d 
ca

rc
in

om
a 

(2
)

Ye
s (

1)
; p

er
ito

ne
al

 im
pl

an
ts

N
o

Ye
s (

2)

Ro
bb

oy
 e

t a
l. 

[6
8]

28
46

A
bd

om
in

al
 sw

el
lin

g,
 p

ai
n,

 
or

 m
as

s, 
in

ci
de

nt
al

 e
xa

m
 

or
 o

pe
ra

tiv
e 

fin
di

ng
, 

va
gi

na
l b

le
ed

in
g,

 p
at

ho
-

lo
gi

c 
fr

ac
tu

re

Fo
lli

cu
la

r t
hy

ro
id

 c
ar

-
ci

no
m

a 
(4

); 
pa

pi
lla

ry
 

th
yr

oi
d 

ca
rc

in
om

a 
(2

0)
; 

fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
-

ill
ar

y 
th

yr
oi

d 
ca

rc
in

om
a 

(4
)

Ye
s (

17
); 

pe
rit

on
ea

l fl
ui

d 
an

d 
ad

he
si

on
s (

13
), 

ov
ar

ia
n 

ca
ps

ul
e 

(4
)

N
o

N
o

W
on

g 
et

 a
l. 

[6
9]

1
44

W
ei

gh
t l

os
s;

 p
al

pi
ta

tio
ns

; 
sw

ea
tin

g
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

N
o

N
o

N
o

A
gr

aw
al

 e
t a

l. 
[7

0]
1

36
In

ci
de

nt
al

 fi
nd

in
g 

on
 g

yn
 

ex
am

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

C
oy

ne
 e

t a
l. 

[7
1]

1
38

In
ci

de
nt

al
 im

ag
in

g 
fin

di
ng

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

M
ar

cy
 e

t a
l. 

[7
2]

1
45

A
bd

om
in

al
 p

ai
n

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
Ye

s;
 li

ve
r a

nd
 p

el
vi

s



1700	 Archives of Gynecology and Obstetrics (2019) 300:1693–1707

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

St
ud

y
# 

of
 c

as
es

A
ve

r-
ag

e 
ag

e 
(y

ea
rs

)

Pr
es

en
tin

g 
sy

m
pt

om
s

Pa
th

ol
og

y 
w

ith
in

 st
ru

m
a 

ov
ar

ii
M

et
as

ta
se

s
Sy

nc
hr

on
ou

s s
ec

on
d 

pr
im

ar
y?

Re
cu

rr
en

ce
?

Ro
th

 e
t a

l. 
[7

3]
a

6
43

–
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a 

(2
); 

so
lid

 v
ar

ia
nt

 o
f p

ap
-

ill
ar

y 
th

yr
oi

d 
ca

rc
in

om
a 

(2
); 

Fo
lli

cu
la

r t
hy

ro
id

 
ca

rc
in

om
a 

(1
), 

po
or

ly
 

di
ffe

re
nt

ia
te

d 
ca

rc
in

om
a 

(1
)

N
o

N
o

N
o

Sa
lm

an
 e

t a
l. 

[7
4]

1
67

A
bd

om
in

al
 d

ist
en

si
on

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

Si
bi

o 
et

 a
l. 

[7
5]

1
74

A
bd

om
in

al
 p

ai
n

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

Ye
s;

 p
er

ito
ne

al
 im

pl
an

ts
N

o
N

o

Y
uc

es
oy

 e
t a

l. 
[7

6]
1

40
Pe

lv
ic

 p
ai

n
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

A
lv

ar
ez

 e
t a

l. 
[7

7]
1

21
In

ci
de

nt
al

 im
ag

in
g 

fin
di

ng
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

K
ra

em
er

 e
t a

l. 
[1

5]
1

40
In

ci
de

nt
al

 im
ag

in
g 

fin
di

ng
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

M
en

on
 e

t a
l. 

[7
8]

1
46

A
bd

om
in

al
 p

ai
n

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

Ta
na

ka
 e

t a
l. 

[7
9]

1
50

In
ci

de
nt

al
 fi

nd
in

g 
on

 g
yn

 
ex

am
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

N
o

N
o

N
o

B
ar

re
ra

 e
t a

l. 
[8

0]
1

41
A

bd
om

in
al

 p
ai

n,
 a

bd
om

i-
na

l m
as

s, 
vo

m
iti

ng
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

C
ol

lin
s e

t a
l. 

[8
1]

1
64

A
dn

ex
al

 m
as

s;
 tr

ea
te

d 
fo

r a
de

no
ca

rc
in

om
a 

fo
r 3

 y
ea

rs
 b

ef
or

e 
pa

th
 

re
-r

ev
ie

w

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

G
un

as
ek

ar
an

 e
t a

l. 
[8

2]
1

40
A

bd
om

in
al

 d
ist

en
si

on
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a

N
o

N
o

N
o

H
in

sh
aw

 e
t a

l. 
[3

0]
1

74
In

ci
de

nt
al

 im
ag

in
g 

fin
di

ng
W

el
l d

iff
er

en
tia

te
d 

str
um

al
 

ca
rc

in
oi

d,
 w

el
l d

iff
er

en
-

tia
te

d 
fo

lli
cu

la
r v

ar
ia

nt
 

of
 p

ap
ill

ar
y 

th
yr

oi
d 

ca
rc

in
om

a,
 m

od
er

at
el

y 
di

ffe
re

nt
ia

te
d 

m
uc

in
ou

s 
ad

en
oc

ar
ci

no
m

a 
ar

is
in

g 
in

 in
te

sti
na

l t
yp

e 
m

uc
i-

no
us

 c
ys

ta
de

no
m

a

N
o

N
o

N
o



1701Archives of Gynecology and Obstetrics (2019) 300:1693–1707	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

St
ud

y
# 

of
 c

as
es

A
ve

r-
ag

e 
ag

e 
(y

ea
rs

)

Pr
es

en
tin

g 
sy

m
pt

om
s

Pa
th

ol
og

y 
w

ith
in

 st
ru

m
a 

ov
ar

ii
M

et
as

ta
se

s
Sy

nc
hr

on
ou

s s
ec

on
d 

pr
im

ar
y?

Re
cu

rr
en

ce
?

Je
an

 e
t a

l. 
[7

]
1

60
In

ci
de

nt
al

 im
ag

in
g 

fin
di

ng
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
Ye

s;
 p

er
ito

ne
al

 w
as

hi
ng

s
N

o
N

o

Le
e 

et
 a

l. 
[8

3]
1

35
In

ci
de

nt
al

 im
ag

in
g 

fin
di

ng
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a

Ye
s;

 li
ve

r a
nd

 p
er

ito
ne

um
N

o
N

o

M
ar

ti 
et

 a
l. 

[1
9]

4
44

In
ci

de
nt

al
 fi

nd
in

g 
on

 g
yn

 
ex

am
 (2

); 
in

ci
de

nt
al

 
im

ag
in

g 
fin

di
ng

 (1
); 

ab
do

m
in

al
 p

ai
n 

(1
)

Pa
pi

lla
ry

 th
yr

oi
d 

ca
r-

ci
no

m
a 

(3
), 

fo
lli

cu
la

r 
th

yr
oi

d 
ca

rc
in

om
a 

(1
)

N
o

Ye
s (

1)
; p

ap
ill

ar
y 

th
yr

oi
d 

ca
rc

in
om

a 
in

 th
yr

oi
d

N
o

M
er

in
go

lo
 e

t a
l. 

[8
4]

1
62

A
bd

om
in

al
 p

ai
n

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

Se
lv

ag
gi

 e
t a

l. 
[8

5]
1

50
In

ci
de

nt
al

 im
ag

in
g 

fin
di

ng
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a

N
o

N
o

N
o

Sh
rim

al
i e

t a
l. 

[3
2]

6
52

A
bn

or
m

al
 u

te
rin

e 
bl

ee
d-

in
g 

(3
); 

dy
sp

ep
si

a 
(1

); 
re

na
l i

nf
ec

tio
n 

(1
); 

ab
do

m
in

al
 d

ist
en

si
on

 (1
)

Fo
lli

cu
la

r t
hy

ro
id

 c
ar

-
ci

no
m

a 
(3

); 
pa

pi
lla

ry
 

th
yr

oi
d 

ca
rc

in
om

a 
(3

)

N
o

N
o

N
o

St
an

oj
ev

ic
 e

t a
l. 

[8
6]

1
35

In
ci

de
nt

al
 im

ag
in

g 
fin

di
ng

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

K
ris

hn
am

ur
th

y 
et

 a
l. 

[2
0]

1
51

A
bd

om
in

al
 p

ai
n,

 d
ist

en
-

si
on

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
Ye

s;
 fo

lli
cu

la
r v

ar
ia

nt
 o

f 
pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a 
in

 th
yr

oi
d

N
o

Le
ite

 e
t a

l. 
[2

1]
1

78
Pe

lv
ic

 p
ai

n,
 w

ei
gh

t l
os

s
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
Ye

s;
 fo

lli
cu

la
r v

ar
ia

nt
 o

f 
pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a 
in

 th
yr

oi
d

Le
on

g 
et

 a
l. 

[1
1]

1
42

En
la

rg
in

g 
ab

do
m

in
al

 m
as

s
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
Ye

s;
 p

er
ito

ne
al

 w
as

hi
ng

s
Ye

s;
 m

ul
tif

oc
al

 p
ap

ill
ar

y 
th

yr
oi

d 
ca

rc
in

om
a 

w
ith

 
pe

rit
hy

ro
id

al
 ly

m
ph

 
no

de
 m

et
as

ta
se

s

N
o

M
ar

di
 e

t a
l. 

[8
7]

1
40

Pe
lv

ic
 p

ai
n

Ta
n-

ce
ll 

va
ria

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

N
o

N
o

N
o

M
at

ys
ia

k-
G

rz
es

 e
t a

l. 
[8

8]
1

20
In

ci
de

nt
al

 im
ag

in
g 

fin
di

ng
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

St
ei

nm
an

 e
t a

l. 
[3

4]
2

26
.5

A
bd

om
in

al
 p

ai
n 

(1
); 

ov
ar

-
ia

n 
to

rs
io

n 
(1

)
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a 
(1

); 
fo

lli
cu

la
r v

ar
i-

an
t o

f p
ap

ill
ar

y 
th

yr
oi

d 
ca

rc
in

om
a 

(1
)

Ye
s (

1)
; b

on
y 

pe
lv

is
N

o
Ye

s (
1)

G
on

za
le

z 
A

gu
ile

ra
 e

t a
l. 

[3
]

3
51

In
ci

de
nt

al
 im

ag
in

g 
fin

di
ng

 
(3

)
Pa

pi
lla

ry
 th

yr
oi

d 
ca

r-
ci

no
m

a 
(2

); 
fo

lli
cu

la
r 

th
yr

oi
d 

ca
rc

in
om

a 
(1

)

N
o

Ye
s (

1)
; p

ap
ill

ar
y 

m
ic

ro
-

ca
rc

in
om

a 
of

 th
yr

oi
d



1702	 Archives of Gynecology and Obstetrics (2019) 300:1693–1707

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

St
ud

y
# 

of
 c

as
es

A
ve

r-
ag

e 
ag

e 
(y

ea
rs

)

Pr
es

en
tin

g 
sy

m
pt

om
s

Pa
th

ol
og

y 
w

ith
in

 st
ru

m
a 

ov
ar

ii
M

et
as

ta
se

s
Sy

nc
hr

on
ou

s s
ec

on
d 

pr
im

ar
y?

Re
cu

rr
en

ce
?

K
ar

ag
ko

un
is

 e
t a

l. 
[8

9]
1

36
A

m
en

or
rh

ea
Ta

n-
ce

ll 
va

ria
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

K
um

ar
 e

t a
l. 

[9
0]

1
52

A
bd

om
in

al
 d

ist
en

si
on

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

Lu
o 

et
 a

l. 
[9

1]
1

46
Pe

lv
ic

 p
ai

n
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
Ye

s;
 c

on
tra

la
te

ra
l o

va
ry

, 
ut

er
us

, o
m

en
tu

m
, n

ite
sti

na
l 

w
al

l, 
bi

la
te

ra
l o

vi
du

ct
, b

ila
t-

er
al

 p
el

vi
c 

si
de

w
al

l, 
pe

lv
ic

 
ly

m
ph

 n
od

e

N
o

N
o

U
ki

ta
 e

t a
l. 

[9
2]

1
45

R
ib

 p
ai

n
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a

Ye
s;

 ri
b 

bo
ne

, l
un

gs
N

o
Ye

s

B
ru

sc
a 

et
 a

l. 
[6

]
1

30
A

bd
om

in
al

 p
ai

n
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

N
o

Ye
s;

 p
ap

ill
ar

y 
m

ic
ro

ca
rc

i-
no

m
a 

of
 th

yr
oi

d
N

o

K
hu

na
m

or
np

on
g 

et
 a

l. 
[5

]
1

22
A

bd
om

in
al

 d
ist

en
si

on
Po

or
ly

 d
iff

er
en

tia
te

d 
th

yr
oi

d 
ca

rc
in

om
a

N
o

N
o

N
o

M
on

ti 
et

 a
l. 

[9
3]

1
43

Pe
lv

ic
 p

ai
n

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

R
ia

z 
et

 a
l. 

[9
4]

1
21

A
bd

om
in

al
 d

ist
en

si
on

Fo
lli

cu
la

r t
hy

ro
id

 c
ar

ci
-

no
m

a
Ye

s;
 o

m
en

tu
m

 a
nd

 p
er

ito
ne

al
 

no
du

le
s

N
o

N
o

Sr
bo

va
n 

et
 a

l. 
[9

5]
1

62
Va

gi
na

l b
le

ed
in

g
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

Ta
n 

et
 a

l. 
[1

]
3

42
–

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a 

(3
)

N
o

N
o

W
ei

 e
t a

l. 
[9

6]
15

46
–

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a 

(1
0;

 fo
lli

cu
la

r 
va

ria
nt

 P
TC

 in
 8

 c
as

es
), 

w
el

l-d
iff

er
en

tia
te

d 
ne

ur
oe

nd
oc

rin
e 

str
om

al
 

ca
rc

in
oi

d 
(5

)

Ye
s (

1)
: r

ou
nd

 li
ga

m
en

t
N

o
Ye

s (
1)

A
na

gn
os

to
u 

et
 a

l. 
[9

7]
1

64
A

bd
om

in
al

 p
ai

n,
 d

ist
en

-
si

on
Fo

lli
cu

la
r t

hy
ro

id
 c

ar
ci

-
no

m
a,

 c
le

ar
 c

el
l v

ar
ia

nt
Ye

s:
 p

ou
ch

 o
f D

ou
gl

as
N

o
N

o

Fu
ku

na
ga

 e
t a

l. 
[9

8]
1

65
A

bd
om

in
al

 p
ai

n
A

na
pl

as
tic

 c
ar

ci
no

m
a

N
o

N
o

N
o

La
ra

 e
t a

l. 
[9

9]
1

36
A

bd
om

in
al

 p
ai

n
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o

O
ud

ou
x 

et
 a

l. 
[1

0]
2

58
In

ci
de

nt
al

 fi
nd

in
g 

on
 g

yn
 

ex
am

 (1
), 

po
stm

en
op

au
-

sa
l b

le
ed

in
g 

(1
)

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a 
(1

); 
pa

pi
lla

ry
 c

ar
ci

no
m

a 
(1

)

Ye
s (

1)
: r

et
ro

ca
va

l l
ym

ph
 

no
de

, o
m

en
ta

l n
od

ul
e

N
o

N
o



1703Archives of Gynecology and Obstetrics (2019) 300:1693–1707	

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

St
ud

y
# 

of
 c

as
es

A
ve

r-
ag

e 
ag

e 
(y

ea
rs

)

Pr
es

en
tin

g 
sy

m
pt

om
s

Pa
th

ol
og

y 
w

ith
in

 st
ru

m
a 

ov
ar

ii
M

et
as

ta
se

s
Sy

nc
hr

on
ou

s s
ec

on
d 

pr
im

ar
y?

Re
cu

rr
en

ce
?

W
ill

ia
m

s e
t a

l. 
[1

00
]

1
61

A
bd

om
in

al
 p

ai
n

In
su

la
r c

ar
ci

no
m

a 
(p

oo
rly

 
di

ffe
re

nt
ia

te
d 

ca
rc

i-
no

m
a)

 w
ith

 a
dj

ac
en

t 
pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a

Ye
s:

 u
te

rin
e 

se
ro

sa
, c

er
vi

x
N

o
N

o

Zh
u 

et
 a

l. 
[1

01
]

1
40

In
ci

de
nt

al
 im

ag
in

g 
fin

di
ng

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

Ye
s;

 o
m

en
tu

m
N

o
N

o

B
oy

d 
et

 a
l. 

[2
3]

1
30

R
LQ

 p
ai

n
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
Ye

s;
 p

ap
ill

ar
y 

th
yr

oi
d 

ca
rc

in
om

a 
in

 th
yr

oi
d

N
o

G
ob

itt
i e

t a
l. 

[9
]

1
36

In
ci

de
nt

al
 fi

nd
in

g 
on

 g
yn

 
ex

am
Fo

lli
cu

la
r v

ar
ia

nt
 o

f p
ap

il-
la

ry
 th

yr
oi

d 
ca

rc
in

om
a

Ye
s;

 u
te

ru
s, 

pa
ra

m
et

ria
, 

pe
rit

on
eu

m
, p

ar
ar

ec
ta

l, 
pe

ria
pp

en
di

ce
al

, p
er

iv
es

ic
al

, 
liv

er
 p

ar
en

ch
ym

a

N
o

N
o

Ll
ue

ca
 e

t a
l. 

[1
02

]
1

43
In

ci
de

nt
al

 fi
nd

in
g 

on
 g

yn
 

ex
am

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

M
id

de
lb

ee
k 

et
 a

l. 
[2

4]
1

55
Pe

rs
ist

en
t e

le
va

te
d 

th
yr

og
lo

bu
lin

 a
fte

r 
th

yr
oi

de
ct

om
y

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

Ye
s;

 fo
lli

cu
la

r v
ar

ia
nt

 o
f 

pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a 

in
 th

yr
oi

d

N
o

Pi
ne

yr
o 

et
 a

l. 
[1

03
]

1
34

A
bd

om
in

al
 p

ai
n

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

A
l H

as
sa

n 
et

 a
l. 

[1
04

]
1

42
A

bd
om

in
al

 p
ai

n
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
Ye

s;
 c

on
tra

la
te

ra
l o

va
ry

N
o

N
o

G
om

es
-L

im
a 

et
 a

l. 
[2

6]
1

62
In

ci
de

nt
al

 im
ag

in
g 

fin
di

ng
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
Ye

s;
 c

er
vi

ca
l t

hy
ro

id
N

o

Ir
an

pa
rv

ar
 e

t a
l. 

[1
05

]
1

10
Ta

ch
yc

ar
di

a
Pa

pi
lla

ry
 th

yr
oi

d 
ca

rc
i-

no
m

a
N

o
N

o
N

o

La
ge

r e
t a

l. 
[1

06
]

1
30

Le
ft 

lo
w

er
 q

ua
dr

an
t p

ai
n

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

Ye
s;

 b
on

e 
an

d 
lu

ng
s

N
o

N
o

M
oa

ye
rif

ar
 e

t a
l. 

[1
07

]
1

11
Pa

lp
ita

tio
n,

 a
bd

om
in

al
 

pa
in

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
N

o
N

o
N

o

W
u 

et
 a

l. 
[1

08
]

1
48

C
on

sti
pa

tio
n,

 h
em

at
oc

he
-

zi
a

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

Ye
s;

 re
ct

um
, l

iv
er

, p
er

ito
ne

um
N

o
N

o

Ya
su

ta
ke

 e
t a

l. 
[1

09
]

1
66

In
ci

de
nt

al
 im

ag
in

g 
fin

di
ng

Pa
pi

lla
ry

 th
yr

oi
d 

ca
rc

i-
no

m
a

N
o

N
o

N
o

Se
ife

rt 
et

 a
l. 

[1
10

]
1

67
–

Fo
lli

cu
la

r v
ar

ia
nt

 o
f p

ap
il-

la
ry

 th
yr

oi
d 

ca
rc

in
om

a
Ye

s;
 b

on
e

N
o

N
o

a  Ex
cl

ud
es

 e
ig

ht
 c

as
es

 p
re

vi
ou

sly
 re

po
rte

d 
in

 o
th

er
 st

ud
ie

s q
uo

te
d 

in
 th

is
 re

vi
ew

 a
nd

 o
ne

 c
as

e 
of

 a
de

no
m

a-
lik

e 
fo

lli
cu

la
r n

eo
pl

as
m



1704	 Archives of Gynecology and Obstetrics (2019) 300:1693–1707

1 3

of metastatic disease after surgery or thyroid imaging to 
evaluate for suspicious lesions [15, 33]. Another option is 
to stratify patients based on risk; those that have tumors 
less than 2 cm that are confined to the struma ovarii with 
well-differentiated histology are offered thyroid suppres-
sion with thyroxine while those with higher risk disease 
are recommended to undergo thyroidectomy and ablation 
[30]. Those with metastatic disease or disease recurrence 
have been treated with chemotherapy and radiation [34].

Recurrence rates were low in our sample; previous 
reports have described recurrence rates from 7.5 to 38% 
[19, 23, 30, 35]. This may be due to the fact that prior 
studies included cases of patients with HDFCO or origi-
nally benign struma ovarii on ovarian pathology who later 
presented with metastatic disease, whereas we excluded 
these cases and included only those who had malignant 
pathology at initial diagnosis [36]. An initial diagnosis 
of malignancy would prompt further staging, treatment, 
and surveillance that may lead to fewer recurrences than 
an initial benign diagnosis or a missed initial diagnosis of 
malignancy.

While thyroid-type carcinomas arising in struma ovarii 
or mature cystic teratoma are rare, the high rate of meta-
static disease and recurrence prompts thorough evaluation 
and close surveillance of patients after initial diagnosis 
and treatment. Struma ovarii cases with subtle cytologic 
features of papillary thyroid carcinoma, including cases 
such as ours in which the findings did not clearly warrant 
an outright diagnosis of thyroid carcinoma, should still 
be addressed [36]. The pathologist should communicate 
atypical features to clinician colleagues. Given the high 
rate (6.2%) of synchronous cervical thyroid carcinoma, a 
clinical evaluation and ideally ultrasound imaging of the 
thyroid in patients with even subtle features of thyroid-
type carcinoma arising from struma ovarii or mature cystic 
teratoma is warranted.
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