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a  b  s  t  r  a  c  t

BACKGROUND:  Papillary  thyroid  carcinoma  (PTC)  and  follicular  thyroid  carcinoma  (FTC)  are  the  first  and
second  most  common  thyroid  cancers  comprising  about  85% and  10%  of  all thyroid  cancers.  Simultaneous
occurrence  of medullary  and  papillary  thyroid  cancer  has  been  reported  with  various  presentations,  but
simultaneous  occurrence  of  FTC  in addition  to  PTC  as differentiated  cancers,  is  an  unusual  event that  is
rarely  reported.
PRESENTATION  OF CASES:  We  report  our  experience  of  six  rare  cases  of synchronous  coexistence  of  FTC
and PTC  with  unique  features.  Case  1 is 31 old Egyptian  female.  Case  2 is a 61  year  old  Sudanese  male.
Case  3 is a 59  year  old  Sudanese  male.  Case  4 is  a 56  years  old  Indian  female.  Case  5 is  a 35  years  old
Filipina  female.  Case  6  is  a 52  years  old  Qatari  female.  The  six cases  are  special  in their  co-occurrence
of two  thyroid  carcinoma,  consisting  of histologic  features  of  follicular  thyroid  carcinomas,  and  classical

papillary  thyroid  carcinoma,  possibly  the first  case  series  of simultaneous  occurrence  of  these  two  types
of  thyroid  cancer  in  the  Middle  East  and North  Africa  Region.
CONCLUSIONS:  We  present  rare  cases  of concurrent  FTC  and  PTC.  These  six  cases  add  more  data  highlight-
ing  the coincidental  simultaneous  coexistence  of  FTC  and  PTC.  Endocrinologists  and  pathologists  should
be aware  of  and  vigilant  to  this  variety.

© 2020  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
access  article under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
. Background

Although composite thyroid carcinomas have been reported in
he literature, the simultaneous occurrence of multiple thyroid
umors of different histopathological types in the same thyroid
obe is a rare presentation and known as mixed, hybrid tumours

r composite tumours [1].

About 71 cases of concurrent papillary thyroid cancer (PTC) and
edullary thyroid cancer (MTC) have been reported [2], but cases
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of PTC and follicular thyroid cancer (FTC) presenting synchronously
are much rarer [3–5] and signify the simultaneous occurrence of
distinctly different entities. Well-differentiated thyroid carcino-
mas  (e.g., PTC and FTC) are usually sporadic in most cases [6], and
the coexistence of two independent and simultaneous follicular
epithelial cell carcinomas, a papillary carcinoma and a follicular
carcinoma, is extremely rare [7].

To the best of our knowledge this could be the first case series of
simultaneous occurrence of two types of thyroid cancer (PTC and
FTC) reported from the Middle East and North Africa region (MENA).
One case report from the Middle East region had three types of
thyroid cancer [6]. We  report these cases due to the uniqueness of

their histopathological findings and to debate their possible com-
plex histogenesis. This case series report is in line with the updated
consensus-based case series (PROCESS) guidelines [8].
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Fig. 1. Papillary thyroid carcinoma with characteristic nuclear features (nuclear
crowding, overlapping, clearing, membrane irregularities and inclusions).
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4.1 × 2.8 cm.  Ultrasound guided FNA showed follicular lesion of
Fig. 2. Thyroid follicular carcinoma widely invading the thyroid capsule.

. Case presentations

.1. Case 1

An Egyptian female, 31 years old, presented to our thyroid clinic
t Hamad Medical Corporation (biggest tertiary care facility) in
oha, Qatar, with left neck swelling since a year, increasing in

ize, associated with mild left neck pain. She had no history of
rradiation therapy and no family history of cancer thyroid. Exam-
nation revealed a left neck thyroid nodule (4 × 3 cm)  that moved

ith swallowing, and no palpable lymph nodes. Investigations
howed normal thyroid function tests (TFTs). Ultrasound (US) of
he thyroid revealed a large left-lobe thyroid nodule (5 × 2.5 cm)
ith small thin peripheral halo, peripheral and central vascularity

nd coarse calcifications. Ultrasound guided fine needle aspiration
FNA) showed follicular cells of undetermined significance (FLUS).
he patient underwent left hemithyroidectomy. Post-operative
istopathology showed left papillary thyroid carcinoma (PTC) (5 ×

 cm)  (Fig. 1) and follicular thyroid carcinoma (FTC) (1.3 cm)  (Fig. 2).
he FTC had uninvolved margins, the tumor was very close to the

osterior and anterior margins (within 0.1 mm),  and AJCC staging
9] was pT3, N0. The PTC histology was oncocytic, with G1, well-
ifferentiated histologic grade, was adjacent to the anterior margin,
urgery Case Reports 73 (2020) 65–70

and AJCC pathologic staging [9] was pT1b, N0.  Hence, the patient
underwent completion right hemithyroidectomy, and histopathol-
ogy revealed benign thyroid with chronic lymphocytic thyroiditis.
She then received two  fractionated doses of radioactive Iodine (30
mci). Follow up radioactive whole body scan showed no evidence of
radioiodine avid local or distant pathology, and follow up US of the
neck showed no definite residual or recurrence in the thyroid bed.
Laboratory results after two  years showed very low thyroglobulin
(<0.1 ng/mL) and thyroglobulin antibodies (<0.9 IU/mL).

2.2. Case 2

A Sudanese male, 61 year old, was  being followed up at the
urology department for a recent radical prostatectomy for prostatic
cancer that was followed by radiation therapy. During follow up, CT
scan of the chest showed an incidental finding of an enlarged right
thyroid lobe that had a central area of hypodensity. The patient
was referred to our thyroid clinic. On examination, we found a
right thyroid mass. There was no family history of cancer thy-
roid. Investigations showed normal TFTs. Ultrasound of the thyroid
gland showed enlarged right thyroid lobe (3.1 cm anterio-posterior
dimension) that contained a large, mainly isoechoic, heterogenous
nodule occupying almost all of the right thyroid lobe, with slightly
increased peripheral vascularity. The left thyroid lobe measured
1.5 cm (anterio-posterior dimension), showed normal echotex-
ture and normal flow on colour Doppler, and contained multiple
small nodules, the largest of which appeared cystic in the lower
pole measuring 1 × 0.7 cm.  Ultrasound guided FNA of the right
thyroid raised suspicion for follicular neoplasm. The patient under-
went right hemithyroidctomy. Histopathology indicated unifocal
FTC (6 × 3 × 2.7 cm), encapsulated, uninvolved margins, angio-
invasive (focal < 4 vessels), no lymphatic or perineural invasion
and no extrathyroidal extension. Pathologic stage (pTNM, AJCC
eighth edition) [9] was  pT3a Nx. The specimen was also sent for
review at the Mayo Clinic which indicated a well-differentiated fol-
licular neoplasm with angioinvasion and capsular invasion, most
consistent with follicular carcinoma, with a separate focus of pap-
illary thyroid microcarcinoma (3 mm),  pathologic stage pT1a Nx
[9]. The patient underwent completion left hemithyroidectomy.
Histopathology indicated nodular hyperplasia with predominant
nodule on a background of chronic non-specific thyroiditis. The
patient received high dose (100 mci) radioactive Iodine ablation
(RAI). Follow up whole body scan 3 months later showed no evi-
dence of either residual thyroid tissue or metastatic tumor; and
follow up US pf the neck 1 year later showed no thyroid tissue
residual, or focal lesion at the thyroid bed. Laboratory results after
15 months showed very low thyroglobulin (<0.2 ng/mL) and thy-
roglobulin antibodies (<0.9 IU/mL).

2.3. Case 3

A Sudanese male, 59 year old, presented to our thyroid clinic
with recurrent multinodular goiter involving mainly the isthmus
and left lobe. He had history of thyroid surgery 20 years back in
Sudan, no history of irradiation therapy and no family history of
cancer thyroid. On examination, the patient was clinically euthy-
roid, with a huge frontal neck swelling (15 × 7 cm). Investigations
showed normal TFTs. US of the thyroid showed absence of right
thyroid lobe, and the left lobe and isthmus were enlarged with
multiple nodules, showing solid complex echotexture with par-
tially ill-defined margins and central areas of anechoic components
suggestive of cystic degeneration, the largest of which measured
FLUS on a background of lymphocytic thyroiditis. Completion left
thyroidectomy was  done. Histopathology showed FTC, widely inva-
sive (5 cm), abutting the inked anterior margin and 0.1 mm from
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nked posterior resection margins, with lymphovascular invasion
ut no perineural or angioinvasion, no extrathyroidal extension, of
tage pT3a pNx [9]. There was also a separate focus of PTC (great-
st dimension = 1.5 cm)  of stage pT1b pNx [9], abutting the inked
nterior margin, with no lymphovascular, perineural or angioin-
asion, no extrathyroidal extension. The patient was discussed at
ur thyroid multi-disciplinary meeting (MDT) and was  categorized
s high risk stratification (ATA 2015). He received RAI 100 mci,
hen follow up US showed residual thyroid tissue, so the patient
eceived another 30mci RAI. Follow-up US of the neck after 22

onths showed no residual thyroid tissue, and both thyroid beds
ere normal. Final laboratory findings showed thyroglobulin 3.6

g/mL, and thyroglobulin antibodies 1.2 IU/mL.

.4. Case 4

An Indian female, 56 year old, with Hodgkin’s lymphoma in
emission since 2001. Presenting at our thyroid clinic, she had
oticed a left side neck swelling since one year and started feel-

ng pressure symptoms since one month. Examination revealed
 bilateral neck swelling that moved with swallowing. She had
o history of irradiation therapy and no family history of thyroid
ancer. Investigations showed normal TFTs. Follow up whole body
uorodeoxyglucose positron emission tomography integrated with
omputed tomography (FDG PET CT) showed no signs of lymphoma
elapse or lymph node or distant organ metastasis, but showed
ncidental highly FDG positive bilateral thyroid nodules. US of the
hyroid showed left thyroid nodule (4.5 cm)  with a smaller nodule
ithin it with heavy rim calcification and solid component with
icrocalcification at the bottom. US of the neck also showed 2

ypoechoic nodules in the right lobe, the largest was  ill-defined
ith coarse calcification measuring (7 × 7 × 10 mm).  No suspicious

ymph nodes were seen. Ultrasound guided FNA showed atypical
ollicular lesion of undetermined significance (AUS). The patient
nderwent total thyroidectomy, and histopathology showed FTC,
inimally invasive and multifocal classical variant PTC. The FTC

n the left lobe was unifocal (4.5 × 3.5 × 2.5 cm), minimally inva-
ive, < 0.1 mm from the posterior margin, no perineural invasion
r angioinvasion, but present lymphatic invasion, and no extrathy-
oidal extension. Pathologic stage was pT3a pNx [9]. The PTC was

ultifocal with nodular hyperplasia, present in both lobes (first
ocus in right lobe 1 × 0.8 × 0.7 cm,  0.1 mm from the anterior mar-
in; second focus in right lobe 0.5 cm in maximum dimension; third
ocus in left lobe 0.6 cm in maximum dimension). No lymphatic,
erineural or angioinvasion or extrathyroidal extension. Pathologic
tage was mp  T1a pNx [9]. The patient was discussed in our thy-
oid MDT  meeting and categorized as high risk stratification (ATA
015) eligible for high dose radioactive iodine ablation. The patient
ravelled out of the country and was lost to follow up.

.5. Case 5

A Filipina female, 35 years old, was referred to our thyroid
linic with multinodular goiter and a dominant nodule in the right
obe. She complained of mild hoarseness of voice, but no pressure
ymptoms. There was no family history of thyroid cancer and no
istory or irradiation. On examination, there was right thyroid lobe
nlargement. She was clinically euthyroid, with normal TFTs. US of
he neck showed heterogeneous echopattern with mild increased
ascularity and multiple nodules with calcification in both lobes.
here were at least three nodules in the right lobe, the largest com-
lex nodule was in the lower pole (2.1 × 1.9 cm), and another

olid nodule with calcification in the upper pole (1.8 × 1 cm). The
eft lobe also showed multiple nodules, where the largest com-
lex nodule measured 4.8 × 2.5 cm.  There were no significantly
nlarged cervical lymph nodes. FNA (ultrasound guided) showed
urgery Case Reports 73 (2020) 65–70 67

right thyroid nodules comprising malignant cells consistent with
PTC. The patient underwent total thyroidectomy. Histopathology
showed right micro PTC, multifocal (two foci), largest was at least
0.8 cm,  with uninvolved margins, no lymphovascular, perineural,
or angioinvasion and no extrathyroidal extension, and pathologic
staging was pT1aN0 [9]. Histopathology also showed right FTC,
unifocal, at least 1.3 cm,  with uninvolved margins, no lymphovas-
cular, perineural or angioinvasion and no extrathyroidal extension,
and pathologic staging pT1bN0 [9]. The patient was discussed at
our thyroid MDT  meeting and categorized as high risk stratifica-
tion (ATA 2015) eligible for high dose radioactive iodine ablation.
The patient travelled out of the country and was lost to follow
up.

2.6. Case 6

A Qatari female, 52 years old, presenting with a neck swelling
a year ago, associated with some pain on swallowing, no com-
pression symptoms, underwent an FNA in Thailand that showed
suspicious follicular lesion and was  hence refered to our thyroid
clinic. On examination, there was a nodular swelling of the thyroid
gland, but it was not tender. US of the thyroid showed multiple
right lobe solid thyroid nodules, largest was complex, predomi-
nantly solid (15 × 26 mm),  showing rim calcification, cystic change,
and intra nodular vascularity. The left lobe measured 21 mm,  and
had an isoechoic thyroid nodule, (17 × 20 mm)  showing hypoe-
choic halo and intra nodular vascularity. There were a few cervical
lymph nodes with preserved echogenic hilum. Ultrasound guided
FNA was  repeated at our institution, the right thyroid nodule was
FLUS, and the left thyroid nodule was also FLUS. The patient was
discussed at our thyroid MDT  and planned for total thyroidectomy
which was  undertaken. Histopathology revealed right lobe single
focus FTC (2.7 × 1.5 × 1.5 cm)  with capsular invasion, margins
were free of carcinoma, < 0.5 mm from both anterior and poste-
rior margins, no lymphovascular, perineural, or angioinvasion no
extrathyroidal extension, and pathologic staging was pT2NX [9].
There was  also a single focus papillary thyroid microcarcinoma, fol-
licular variant (0.8 × 0.6 × 0.4 cm), non-capsulated, margins were
uninvolved by the carcinoma, closest margins were the anterior
and posterior margins with < 0.5 mm clearance, no lymphovascu-
lar, perineural, or angioinvasion, no extrathyroidal extension, and
pathologic staging was pT1aNX [9]. In addition, the histopathology
showed an adenomatoid nodule in the left lobe (third lesion), clas-
sified as pT1a [9]. The patient was  discussed at our thyroid MDT
meeting, and she was  straified as intermediate risk (ATA guide-
line). She was planned for low dose RAI ablation and thyroid cancer
surveillance with neck US and thyroglobulin tumor markers, and
suppressive therapy with Levothyroxine. US of the neck post total
thyroidectomy and RAI ablation showed soft tissue structures in
both thyroid beds bilaterally that could represent residual or recur-
rent thyroid tissue, although the non stimulated thyroglobulin was
very low (0.2 ng/ml) and thyroglobulin antibodies were negative.
Table 1 depicts a summary of the six cases.

3. Discussion

PTC and FTC are both derived from thyroid follicular cells, where
PTC is the most common and FTC the second most common of all
thyroid carcinomas [10]. Both PTC and FTC are differentiated thy-
roid carcinoma that comprises 90% of all cases of thyroid cancer
(incidence about 0.5–10 new cases per 100,000 population glob-

ally) [11–13]. Thyroid carcinomas account for about 4% of new
cancer cases in the United States [14]. In Qatar, thyroid cancer is
the sixth most common cancer across all nationalities and genders;
the second most common malignant cancer among females of all
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nationalities; and the second and fourth most common malignant
cancer among non-Qatari and Qatari females respectively [15].

Despite the relatively high prevalence of thyroid cancer, the syn-
chronous co-occurrence of multiple, distinct sub-types of primary
thyroid carcinomas is uncommon. In the literature, up to 2017, very
few cases of synchronous PTC and FTC have been reported, includ-
ing three with additional medullary carcinoma, one with additional
undifferentiated carcinoma [3–6,16,17], and in one patient, fol-
licular carcinoma, an occult papillary carcinoma and a medullary
carcinoma [7].

Table 1 depicts the summary of characteristics of our six patients
with concurrent FTC and PTC. In terms of age, three of our patients
agree with the age range of the published literature; however, one
patient was 31 years old, younger than the mean age. As for inva-
siveness, among the six cases we  observed, the PTC did not exhibit
lymphatic, peri-neural or angio-invasiveness; however, the FTC in
two out of the six patients (Cases 3 and 4) had lymphatic invasive-
ness, and in one patient, it showed angioinvasion (Case 2).

In terms of origin, differentiated thyroid carcinomas, e.g., PTC
and FTC originate from follicular epithelial cells derived from
median endodermal analogues [18]. Whilst the synchronous coex-
istence of more than one type of thyroid cancer could be a
coincidence, several theories have been postulated as potential
explanations for such synchronous coexistence. These include
propositions that they might be linked to the presence of RET
protooncogene mutation in both papillary and medullary thyroid
cells [19]; ‘common stem cell theory’ [20]; or common tumorigenic
stimulus such as radiation exposure that promotes the malignant
transformation of both endodermal and neural crest-derived cell
lines [21]. Reports also postulate that the pathogenetic mechanisms
of hybrid tumors include collision theory that proposes simultane-
ous multifocal origin from different cell clones [22], suggesting that
two independent tumours are located in the same lesion by simple
coincidence [18]; or hostage theory that proposes that adenoma-
tous areas are sequestrated by another tumour type, though the
exact etiology is elusive [1]. Where components were separated
by normal thyroid tissue, others suggested that the occurrence of
e.g., concurrent MTC/PTC is mostly a simple reflection of incidental
papillary microcarcinoma, and that concurrent MTC  and PTC in the
same thyroid should be considered as coincidental [18]. In terms
of laterality, five of our cases had both the FTC and PTC in the same
lobe. In addition, Case 4 had PTC in both lobes. Likewise, three of
our patients (Cases 2, 4 and 5) had an FTC and a micro PTC in the
same lobe (PTC measuring from 0.3–1 cm)  suggesting that the PTC
in these cases was incidental.

As for the pathological assessment, all the patients presented
in this case series were examined by the same pathologist at the
same laboratory in the same institution, in agreement that cau-
tious and vigilant pathological assessment is critical in disclosing
such patterns of pathology. Such vigilance is reflected in our pathol-
ogy assessment of this case series that involved undertaking many
ultra-thin sections that enabled the detection of micro PTC.

As regards to staging and risk prediction, in line with others, we
undertook AJCC staging system and ATA stratification prediction
system as they are the best predictors of mortality and recurrence
respectively [23]. We  also employed the AJCC 8th edition that better
differentiates differentiated thyroid carcinoma (DTC) risk recur-
rence for early stages of disease compared with the 7th edition
[24].

In terms of treatment, prognosis and survival, we instigated
prompt treatment, and four of six patients were cured from the
disease, in agreement with that DTC is usually curable when discov-

ered at an early stage [25], and that thyroid malignancies have good
long-term prognosis, as early and appropriate treatment yields
good results [26]. Likewise, with full preoperative evaluation and
stringent follow-up after surgery at our tertiary care institution, for
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our patients in this series, we observed no recurrence and good
urvival, in support that the prognosis for DTC is excellent after
ppropriate surgical treatment, thorough preoperative assessment
nd strict postoperative follow-up [27]. Two of our patients trav-
lled out of the country and were lost to follow up. In Qatar, the
-year survival from malignant thyroid cancer during the period
013–2015 was 90.0% (47.3–98.5%) [15]. Our findings support that
he prognosis of differentiated thyroid carcinoma is favorable, with

 10-year survival rate of 80–95% [28], and that earlier detection
f small differentiated thyroid cancer with less extensive disease
nd standardization of treatment may  contribute to the decreased
isease-specific mortality of such patients [29].

. Conclusions

The patients presented in this case series had different ethnici-
ies, and all had concurrent FTC and PTC in the same thyroid lobe. No
pparent cause was found. Four of the six patients were cured, with
o recurrence and good survival, whilst the remaining two patients
ravelled out of the country and were lost to follow up. Endocrinolo-
ists and pathologists should be vigilant, aware of and suspicious to
he possible simultaneous occurrence of these types. Given the very
ew cases reported in the literature, further search for the unusual
imultaneous occurrence of FTC and PTC is warranted.
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