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Abstract

Background. We report the case of a 74-year-old woman with BRAF and TERT promoter double-mutation, with an
aggressive papillary thyroid carcinoma (PTC) with a focal undifferentiated component.

Case presentation. PTC was diagnosed via cytological analysis and total thyroidectomy and lymph node dissection
were performed 15 months before her death. Pathological diagnosis revealed stump-positive PTC pT4aN1bM1, Stage IVB.
An initial radioiodine ablative dose (150 mCi) was administered. Thereafter, the mediastinal lymph node and multiple bilateral
lung metastases were observed upon computed tomography. Six months later, recurrent lesions were irradiated with
external beam radiation (39 Gy/13 fr). Within the next five months, she developed multiple-organ metastases. A month
before death, recurrent lesions increased rapidly and an undifferentiated cancer was diagnosed upon biopsy. The multifocal
disease was rendered inoperable. After gradual progression of respiratory failure, the patient died.

During initial resection, a focal invasion component with severe nuclear atypia and spindle-shaped, giant cells were
noted, thereby increasing the probability of focal undifferentiated transformation. A focal hobnail pattern and minor necrosis
were observed. Upon autopsy, lung and multiple-organ metastases and massive mediastinal invasion were observed. The
immunohistochemically undifferentiated lung cancer expressed vimentin, AE1/AE3, CK7, and p53, but not thyroglobulin,
TTF-1, and Napsin A. Furthermore, a PTC component was observed in the lung, showing micropapillary architecture with a
prominent hobnail pattern. Molecular analysis revealed a double-mutation in BRAF (V600E) and TERT (C228T) promoters.
The Ki-67 labeling index of surgical papillary carcinoma tissue was 34%. BRAF mutations associated with p53 mutations
triggered an additional TERT promoter mutation with upregulated Ki-67 in primary PTC, which can be a network of genetic
alterations driving tumor progression and distant metastasis to the undifferentiated/anaplastic phenotype.

Conclusions. The above mentioned molecular genetic features with the histologically hobnail component should be
considered and tumor recurrence should be assessed carefully.
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Beepenune. OnucaH KNMHUYECKMM Criyyall 74-neTHEN XEHWMHbI C [BOWHOM MyTauwen B npomotope TERT u
BRAFV600E, arpeccvBHbIn nanunnspHeld pak LmtoBuaHon xenessl (MPLPK) ¢ ovaroebiM HeauddepeHLmpoBaHHbIM
KOMMOHEHTOM.

Knunnueckun cnyyvait. MPLK 6bin gnarHoCTUPOBaH LMTOMOrMYECKM, 1 3a 15 MecsLeB [0 cMepTu Obina BbINOHEHa
TOTanbHas TUPEOWUASKTOMMS C numdoanccekumen. [atonornyeckuin amarHos: MPUPK pT4aN1bM1, cragua VB,
NOMNOXWTENbHBIN Kpaii pesekuun. beina nposegeHa HavanbHas abnsaumoHHas o3a paguoaktusHoro iopa (150 mKu). Ha
KOMMbIOTEPHON TOMOrpacuM BbISIBNIEHbI MeTacTaTMyeckne numdgatnyeckue yanbl CPeAOCTEHME UM MHOXECTBEHHbIE
MeTacTasbl B 0benx nerkux. Yepes Lwectb MecsLeB Ha obnacTb 04aroB peuuavBa OMyxomnu NpoBEeAEHa AUCTaHLMOHHAS
nyyesas Tepanus (39 I'p / 13 dp). B TeyeHne cnepylowmx naTv MecAUEB Y NMALMEHTKA PasBUINCL MHOXECTBEHHbIE
MeTactasbl. 3a MecsAy [0 CMepTM  peuuavBupylole nopaxeHuss ObiCTpO — yBenWuMBanMcb B pa3mepax.
HeonddepeHumpoBarHbin  pak  BbicTaBneH Ha  6uoncun.  MynbTudokanbHoe —nmopaxeHue Obino  pacueHeHo
HepesekTabenbHbIM. B pesynbTarte nporpeccupoBaHns AblxaTenbHON HEAOCTaTOYHOCTW HACTyNUNa CMepTb.

B nepauyHOI onyxonn Bbin 04aroBblii MHBA3WBHLIA KOMMOHEHT C BbICOKOW S4EPHON aTunuen, BepeTeHoobpasHbIMu
KneTkamu, rMraHTCKUMKU KNeTKkamm, YTO YBENWYMBANO BEPOSTHOCTb 04aroBOW HeauddepeHLMpPOBaHHON TpaHchopMaLmm.
Habnioganucb  o4aroBble  CKOMMEHWSt KNETOK B BMAE  “WUNANKM  rBO3ged” W He3HauuTenbHbIl  Hekpo3. Ha
naTonoroaHaTOMMYECKOM BCKPbITUN BbiNi BbISBMEHBI METACTa3bl B JIErKUX U APYTVX OpraHax, a Takke MacCvBHas WHBa3Ms
B CpeaocTeHne. MIMMyHorMcToxnmmyeckn HegudepeHLmMpoBaHHbIN pak Nerkoro ¢ akcnpeccueit BumenTuHa, AE1/AE3, CK7
n p53, Ho Bes akcnpecun TupeornobynuH, TTF-1 u HancuHA. Kpome Toro, komnoHeHT [PLPK, gemoHcTpupytowmi
MVKPONaNUANSPHY apXMTEKTYPY C KNeTkaMmn B BLE “LUNANKV rBo3aeir” 6bin obHapyxeH B nerkux. MonekynsipHblit aHanua
BbISIBMIN ABOVHYI0 MyTauuto B npomotope TERT C228T n BRAFV600E. VHpexc Ki-67 nanunnsipHoN KapLMHOMbI COCTaBMI
34%. Mytauma BRAFVB00E, cesazaHHas ¢ MyTaumend p53, Bbi3Banu OOMOMHUTEMbHYIO MyTauumo npomotopa TERT ¢
ycunenvem perynsuun Ki-67 B nepeuyHon MPLDK. [aHHble MOneKkynspHble U3MEHEHUst MOTYT UMETb MECTO B LIEMOuYKe
FEHETUYECKUX W3MEHEHUI, MPUBOASALMX K MPOrPecCMpOBaHMI0 OMyXOMeBOro npouecca W Pa3BuTMIO  OTAANEHHbIX
MeTacTaTUyeCKuNX NopaxeHun ¢ HeguddepeHLMpoBaHHbIM/aHaNNaCTUYECKUM PEHOTUMOM.

BbiBoabl. CriegyeT yuuTbiBaTh BbILIEYNOMSHYTHIE MOMEKYNSPHO-TEHETUYECKME OCOBEHHOCTW C TUCTONMOMNYECKNM
KOMMOHEHTOM B BUAE “LUNAMKM rBO3AEN” ANs OLEHKM peLmanea onyxonu.

Knioyesble cnosa. [ManunnspHbld pak LWMTOBWOHOA enesbl, aHannacTUYecKuil pak LIMTOBUOHOW IKenesbl,
TMPEOrnobynuH, paguonogTepanms, MyTaLuum.

TyniHpgeme
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Kipicne. 74 xactarbl oiten apampa TERT xeHe BRAFV600E npoMOTOpblHAA eki MyTauusicbl aHblKTanfaH
capanaHbafaH OLWaKTbl KOMMOHEHTI Gap KankaHwa 6esi manunnapnbl katepni iciriHib, (KBIK]) arpeccuBTi xafgaibl
cunaTTanfaH.

Knunukanbik xargan. KBIK| ustonormsanbik Typfbiaa aHblKTamnFaH xaHe Haykac enimiHe 15 an BypbiH numdoamccekums
MeH TOMbIKTal TMpeonaakTomus xypridingi. Matonoruanbik anarHo3bl: KBIMKI pT4aN1bM1, VB ke3eH, pesekuws WETiHH, OH
Bonybl. PagunoakTueTi ioaTbiH Gactankbl abnaumsnblk aosackl (150 mKu) xyprisingi. KomnbtoTepnik Tomorpadwmspa keyoe
KyblCbiHAA MeTacTasfblK uMda TyHiHAEPi XoHe ekne eki XafFblHaaFbl kKenTereH MetacTasfap aHblKTanfFaH. AnTbl aifjaH CoH
peLuauB OLLaKTapbl aliMarbiHa AnCTaHumMANbIK cayneni Tepanus (39 Mp / 13 dop) xyprisinai. Keneci 6ec aitna HaykacTa kenTereH
MeTacTasgap nanaa 6ongel. Haykac eniviHe aewi 6ip ai 6ypbiH peLavBTiK 3aKeIMaaHynap kenemi xbingam yrranbin, Guoncus
kemeriMeH capanaHbaraH katepni icik aHblkTanabl. MynbTuchokanabl 3akbiMaaHy Pe3ekums xacay apKbinbl eMAenMerTiHairi
aHbIKTangbl. TbIHbIC any XeTicneyLuininiHiH, yaeyi Haykac eniMiHe akeni.

BipiHwinik icikte capanaHbaraH OLaKTbl TPaHCHOPMALMS bIKTUMANAbINbIFbIH apTTbIpaThiH, XOFapbl A4POMbIK aTUMMACH
Oap anbin xacyllanap XoHe YPLbIK Topiadi XacywanapiblH OLWaKTbl MHBA3MBTI KOMMOHEHTI aHbikTanabl. “Llere
Kannakwanapbl" Topisai xacylanapablH OLaKThl XUHaNybl XaHe 6Gipa3d Hekpo3 Gaikangbl. AyToncus eknederi xoHe
facka Mylwenepgeri MeTacTasgapdbl, COHbIMEH KaTap Kekipek KybiCblHAafbl 6iplwama WHBa3usHbI  KepCeTTi.
VIMmyHorucToxummsnblk TypFbiga BumeHTuH, AE1/AE3, CKT7 xaHe p53 akcnpeccusicel, Bipak TupeornobynuH, TTF-1 xoHe
HancMHA  akcnmpeccusickl  aHblkTanmagbl. CoHbIMEH KaTap, “llere Kanmakwanapbl" Topisgi xacywanapbl 6ap
MUKponanunnapnbl apxutektypaHbl kepcetetiH KBIKI komnoHeHTi eknege aHbikTangel. Monekynanblk aHanus TERT
C228T xoHe BRAFV600E npomoTopblHAafbl eki MyTauusHbl aHblkTagbl. Manunnapnbl kapumHoma Ki-67 uHgekci 34%
Bonbin WeikTbl. p53 MyTaumsceiMeH Bannanbickad BRAFV600E mytaumsce! GipiHwinik KBMNKI Ki-67 petrenyiniH yaeyimer
KocbiMwa TERT npoMOTOPbIHBIH, MyTauMsAChIH Tyablpabl. KepceTinreH monekynarnblk e3repicTep iCikTiH, yAeyiHe xoHe
capanaHbaraH/aHannacTukanblk deHotuni Gap 6acka Mylienepaeri mMeTacTasgapFa OKenin COKTbIpaTbiH FEeHeTUKambIK
esrepictep TisberiHAe OpbIH anybl MYMKiH.

KopbITbIHABI. XKoFapbiaa kepceTinreH “Wwere Kannakwanapbl" Topisai rMcTonorsnbIK KOMNOHeHTi 6ap MonekynanbIk-
reHeTUKarblK epeKLIenikTepai icik peumamnsiH baFanay YLiH KapacTbipy KaxeT.

Hezisei ce3dep. KankaHwa 6e3iHiH nanunnspibl Kamepni iciei, KankaHwa 6e3iHiH aHannacmukanbiK Kamepiii iciei,
mupeoenobynuH, paduoliodmepanusi, Mymayusnap.

Bibliographic citation:

Targynova A., Mussazhanova Z., Ueki N., Bolsynbekova S., Yeleubayeva Z., Kalmatayeva Z., Issayeva R., Sarsenova
L., Umirova R., Serikbaiuly D., Nakashima M., Mukanova A.K., Madiyeva M.R. Anaplastic transformation of BRAF and TERT
promoter double mutant Papillary Thyroid Carcinoma: clinical, morphological, and molecular genetic features // Nauka i
Zdravookhranenie [Science & Healthcare]. 2021, (Vol.23) 5, pp. 248-256. doi 10.34689/SH.2021.23.5.026

TapabiHosa A.T., Mycaxarosa X.5., Meku H., GoncsiH6ekosa C.0., Eneybaesa X.5., Kanmamaesa X.A., Mcaesa P.5.,
CapceHosa f1.K., Ymuposa P.Y., Cepukbaliynbi [., Hakawuma M., MykaHosa A.K., Madueea M.P. AHannacTtuyeckas
TpaHcpopmaLms NanunIspHON KapLnUHOMBI WUTOBUAHON Xenesbl ¢ ABOMHON MyTaumen B rene BRAF n npomotepa TERT:
KNWHUYECKMe, MOPGONOrMYecKMe 1 MONEKYNSpHO-reHeTUyeckne ocobeHHocTu // Hayka u 3gpasooxpaHerue. 2021. 5(T.23).
C. 248-256. doi 10.34689/SH.2021.23.5.026

TapruiHosa A.T., MycaxaHosa X.5., Meku H., BoncsiH6ekosa C.0., Eneybaesa X.5., Kanmamaesa XX.A., Ucaesa P.5.,
CapceHosa f1.K., Ymuposa P.Y., Cepukbaliynbi []., Hakawuma M., MykaHoea A.K., Maduesa M.P. Kocapnbl BRAF reHiHiH
xoHe TERT npomoTepiHiH MyTauuscel 6ap KankaHwa 6e3iHiH, nanunnspnbl KapuuMHOMACbIHbIH, aHannacTukanbIk
TpaHcopMaLWAChI: KIMMHUKAmbIK, MOPGONOTUSbIK XOHEe MONeKynanblK-reHeTUkanblK epekienikrepi // FbinbiM xaHe
HeHxcaynbik cakray. 2021. 5 (T.23). b. 248-256. doi 10.34689/SH.2021.23.5.026

Papillary thyroid carcinoma (PTC) is the most common
thyroid malignancy, generally with an indolent clinical course
and patient survival in stage | is approximately 100% [1].
Aggressive subtypes of PTC include tall cell, columnar cell,
diffuse sclerosing variant, and hobnail variant. These variants
have been associated with higher rates of extrathyroidal
extension, multifocality, nodal and distant metastases,
recurrence, and resistance to radioiodine therapy [2,3].

Radiation exposure is a well-known risk factor for thyroid
carcinoma (American Cancer Society, Thyroid Cancer,

American Cancer Society, 2016). Well-differentiated thyroid
carcinomas can dedifferentiate via a multistep process
involving genetic and epigenetic changes, ultimately
culminating in a poorly differentiated or
undifferentiated/anaplastic carcinoma [4]. Anaplastic thyroid
carcinoma (ATC) is the most aggressive form of thyroid cancer
and accounts for less than 5% of thyroid cancers, with a
mortality rate greater than 90% and median survival of six
months after diagnosis [5]. Anaplastic fransformation of PTC is
well documented and, in most cases, transformations occur
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within the thyroid gland itself or in surrounding lymph nodes [6].
However, few cases of PTC transforming to poorly
differentiated/ATC at sites other than the neck, including the
lungs, and in one particular case, the shoulder, thereby
mimicking a sarcoma [6,7]. In fact, a study of a series of
autopsies revealed that the most common sites of distant
metastasis in ATC include, in descending order of frequency,
the lungs (78%), intrathoracic lymph nodes (58%), neck lymph
nodes (51%), pleura (29%), adrenal glands (24%), liver (20%),
brain (18%), and retroperitoneal lymph nodes (18%) [8].

Analysis of molecular markers including BRAF has
reported an association between the BRAF V600E mutation
and poor prognosis of PTC patients; however, clinical
application of the BRAF V600E mutation has limitations,
especially in areas with a high frequency of this mutation
[9-13].

Recently, telomerase reverse franscriptase (TERT)
promoter mutations, C228T and C250T, have been proposed
as robust prognostic biomarkers and are reportedly associated
with aggressive clinicopathological characteristics, thereby
rendering biomarker research as a newly emerged field in
cancer research [14]. Both mutations generate a consensus
binding site in the TERT promoter for E-twenty-six (ETS)
transcription factors, which confers increased transcriptional
activity at the TERT promoter [15-17]. The TERT C228T
mutation is more common than the TERT C250T mutation and
have been reported, on average, in 0%, 11.3%, 17.1%, 43.2%,
and 40.1% of benign thyroid tumors, PTC, follicular thyroid
cancer, poorly differentiated thyroid cancer (PDTC), and
undifferentiated/ATC, respectively, thereby displaying an
association with aggressive thyroid cancers [18]. TERT
promoter mutations are suggested to be associated with the
aggressiveness of thyroid tumors, tumor recurrence, and

J—

patient mortality and are probably strong predictors for poor
clinical outcomes in thyroid cancer. Coexisting BRAF V600E
and TERT promoter mutations have a prominent synergistic
impact on PTC aggressiveness, including increased tumor
recurrence and patient mortality, while either mutation alone
reportedly displayed a modest effect [19].

The molecular mechanism underlying the synergistic
effects of the two mutations involves the upregulation of ETS
transcription factors via the BRAF V600E-activated mitogen-
activated protein kinase pathway. Upregulation of ETS
transcription factors in turn upregulates TERT by binding to
the binding site in the TERT promoter, generated via C228T
or C250T mutation. TERT overexpression promotes
tumorigenesis and malignant transformation in thyroid cancer
[20]; however, the underlying mechanism is unclear owing to
limited data regarding individual mutations and their
coexistence.

Lubitz CC et al. First reported that the hobnail variant of
PTC displays aggressive behavior, with a high incidence of
infiltrative tumors and metastasis, harbors a BRAFV600E
mutation (80%) or a RET/PTC1 rearrangement (20%).
Furthermore, a few patients with an aggressive hobnail
variant reportedly had very poor disease-specific survival
(43-66%) [21-23].

To our knowledge, we describe the case of a patient
harboring a double promoter mutation in BRAF and TERT, with
an aggressive disease course of PTC with multifocal distant
metastases, and transformation to anaplastic carcinoma.

Case presentation

A T4-year-old woman presented with a thyroid tumor
and lymphadenopathy diagnosed via preoperative
clearance single-photon emission computed tomography
(SPECT-CT) (Fig. 1).

- Fa ¥ e

Figure 1. Eleven months before death (A-C). (A) Single-photon emission computed tomography (SPECT-CT): uptake by the
in the right paratracheal area, near the medial hyoid bone (red arrow). No accumulation in the lungs. Computed tomography
(CT): (B) scattered multiple granular shadows in both lungs; (C) osteolytic lesions with sternal destruction. One month before
death (2). CT: (D) multiple lung metastases, increased in size. (E) Stenotic osteolytic mass. Rapid increase.
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The thyroid mass was subjected to biopsy via fine-
needle aspiration and a PTC was detected. Fifteen months
before her death, she underwent total thyroidectomy with
lymph node dissection for definitive surgical management.
The surgical pathological diagnosis was reported as
pT4aN1bM1, stage IVB. The initial radioiodine ablative dose
(150 mCi) was administered. Approximately two months
later, thyroglobulin levels elevated slightly to 54.8 ng/mL,
which normalized a month later. Thereafter, the mediastinal
lymph node and multiple metastases in both lungs were
observed on CT. The patient's lung nodules, at that time,
were not assessed via biopsy and followed up. Six months
later, recurrent lesions were irradiated with external beam
radiation (39 Gy/13 fr). Within the next five months, the
patient developed multiple-organ metastases, including
both lungs, the heart, right kidney, clavicle, sternum,
thymus, diaphragm, peritoneum, lymph node masses in the
mediastinum, and upper mediastinum. Owing to difficulties

of resection in the lung and other lesions, respiratory
symptoms such as shortness of breath and dry cough
increased. Her thyroglobulin levels normalized at that time.
She was transferred to the medical intensive care unit the
day before her death owing to an altered mental status and
exacerbated symptoms, which finally resulted in her death.

Pathological analysis (postoperative)

Pathological analysis revealed a 4 x 2.5 cmZsized
white solid tumor, an unclear border with calcifications, and
invasion to the surrounding tissue. An extrathyroidal
extension was observed during resection, margins were
positive, and lymph node metastases were observed, along
with  venous/lymphatic invasion. Histological ~analysis

revealed a typical papillary carcinoma pattern with nuclei
showing ground glass opacity, groove lesions, and pseudo-
inclusions. Small foci of undifferentiated components of the
invading tumor with nuclear atypia and spindle-shaped and
giant cells were observed (Fig. 2).

Figure 2. Representative histological images of (A and B) primary papillary thyroid tumor nuclei showing ground
glass opacity and groove lesions, (C) black arrow indicating the undifferentiated component,
and (D) high-power view of the focal undifferentiated component in the tumor with large,
hyperchromatic and bizarre-looking nuclei, spindle-shaped, and giant cells.

These findings increase the probability of focal
undifferentiated transformation during initial resection. Focal
hobnail patterns and small necrosis were observed.
Immunostaining analyses revealed that thyroglobulin, p53,
TTF-1, AE1/AE3, and CK7 were expressed with a Ki-67
labelling index (LI) of 34% (Fig. 3). Molecular genetic
analysis revealed a double mutation in BRAF and TERT
promoters (Fig. 5).

Pathology analysis (autopsy). Metastatic PTC and
coexistent multifocal undifferentiated thyroid carcinoma
were identified upon autopsy in both lungs, the heart, right
kidney, clavicle, sternum, thymus, diaphragm, peritoneum,
lymph node masses in the mediastinum, and upper
mediastinum. The majority of tumor mass was located in
the lungs, measuring up to 4 cm. Microscopic examination
revealed masses with diffuse proliferation of spindle-shaped
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cells with multinucleated giant cells. The nuclei of spindle
cells were polymorphic and displayed severe atypia (Fig. 4).
Furthermore, masses with a PTC pattern showing
micropapillary architecture with a hobnail pattern were
observed (Fig. 4).
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The hobnail component was more prominent in post-
autopsy specimens than in initial tumors. Tumor cells
displaying an undifferentiated pattern expressed vimentin,
CK7, AE1/AES3, p53, but not TTF-1, Napsin A, thyroglobulin

(Fig. 3).
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Images of (A) vimentin (-), (B) AE1/AE3 (++), (C) thyroglobulin (+), (D) p53 (+).
Images of lung metastasis, undifferentiated carcinoma, immunohistochemical stain (E-H).
Images of (E) vimentin (++), (F) AE1/AE3 (+), (G) thyroglobulin (-), (H) p53 (+). Magnification, x100.

Figure 4. Representative histological images of lung metastasis. (A) Undifferentiated carcinoma with (B) diffuse
proliferation of spindle-shaped cells with multinucleated giant cells. The nucleus of spindle cells is polymorphic,
with severe atypia. (C) Lung metastasis component showing typical papillary thyroid pattern.

Discussion

Transformation of PTC to more aggressive
undifferentiated/ATC is well known and reported recently;
however, the transformation of metastatic PTC in a distant
location other than the neck and cervical lymph node
metastases, including the lungs, similar to that in the
present case, is uncommon and such cases have been
reported previously [6,24-28]. Immunostaining for TTF-1,
thyroglobulin, and Napsin A, diagnostic markers
differentiating PTC from primary lung adenocarcinoma,
were not expressed in the present case. However, different
reports reveal challenging results for
immunohistochemistry staining in undifferentiated thyroid
carcinomas/anaplastic carcinoma and metastases among
tumor cells expressing TTF-1, thyroglobulin, Napsin A, and

CK?7, which confounds the diagnosis (if thyroglobulin is
negative), when it is required to differentiate from a primary
lung adenocarcinoma [3,29]. The tumor in the present
case was primarily a well-differentiated PTC, and the
undifferentiated component (noted to have severely
atypical nuclear features, and spindle-shaped and giant
cells) included small foci upon initial findings. Upon
autopsy, multiple nodules were observed in both lungs,
showing papillary and undifferentiated components,
coupled with the aforementioned immunohistochemistry
findings for negative TTF-1, thyroglobulin, and Napsin A
expression, which would most prominently indicate a
metastatic papillary thyroid carcinoma with undifferentiated/
anaplastic transformation in the lung (multifocal in this
case).
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Figure 5. Molecular analysis. Double mutation of BRAF V600E and TERT promoter C228T.
Polymerase chain reaction- based sequence analysis.

The pathogenesis of papillary thyroid carcinoma
transformation in poorly differentiated papillary and
undifferentiated/anaplastic thyroid carcinoma remains
unknown. Recently, molecular analysis has provided some
insights into undifferentiated/anaplastic transformation. For
instance, BRAF and RAS mutations are well-known drivers
of thyroid carcinoma with poor prognosis and
transformation in PDTC and ATC [30]. Recent molecular
evidence suggests that distant metastatic PTC harbors
additional (including double BRAF and/or RAS mutations)
genetic alterations. Mutations in tumor protein p53 (TP53)
occur with increasing frequency in more clinically
aggressive subsets of thyroid cancers including PDTC and
ATC, the highest frequency of TP53 mutations being in
ATC, at a lower frequency than that in PDTC, and
uncommon in PTC [30-32].

ATC may progress spontaneously from well-
differentiated thyroid carcinomas and based on the former
scenario, are believed to frequently harbor BRAF
mutations. This supports the hypothesis that BRAF
mutations and loss of p53 coordinate in vivo to facilitate
tumor progression to ATC. However, additional somatic
genetic or epigenetic alterations driving tumor progression
and conversion to the anaplastic phenotype may be
required for ATC [33-36]. Furthermore, this could be a
TERT promoter mutation, based on recent reports, the
most prominent mutation in undifferentiated/anaplastic
transformation with aggressive clinicopathological features
and disease recurrence [19]. Matsuse et al. reported that
recurrence of PTC was 44.4% (4/9) when the TERT
promoter mutation and Ki-67 labelling index (LI) was 10%
or greater, thereby suggesting that Ki-67 LI may be an
additional promising marker to predict PTC recurrence in
patients harboring a combination of TERT promoter/BRAF
V60OE mutations [37].

Radiation exposure is a well-known risk factor for
thyroid carcinoma [1]. However, our patient cannot be
considered to have been affected by radiation-induced

transformation, since the patient died in the short period
after the second exposition, thereby suggesting that
genetic abnormalities of primary papillary cancer are
involved, rather than radiation exposure.

Recently, the hobnail variants or other PTC variants
with hobnail features have received increasing attention
and recently, several reports about aggressive behavior,
with a high incidence of infiliration and metastasis, are
available. Furthermore, only one study reported genetic
abnormalities such as BRAF V600E mutation (80%) or a
RET/PTC1 rearrangement (20%) associated with PTC
hobnail variants [21-23]. Our case includes a hobnail
component in initial PTC and in PTC showing
micropapillary architecture after autopsy. The hobnail
component was more prominent in autopsy specimens
than in the initial tumor.

Conclusion

Our patient experienced an aggressive disease course
of PTC with a focal undifferentiated component after
surgery, with a p53 mutation harboring a TERT promoter
mutation in combination with a BRAF V600E mutation and
high Ki-67 LI with distant metastatic transformation to
undifferentiated/anaplastic carcinoma; this is the first case
of extremely short survival rate. The present results also
support previous suggestions that TERT promoter with
BRAF VB00E mutations, high Ki-67 LI, and p53
immunohistochemistry constitute a promising new set of
diagnostic and prognostic genetic markers representing
prove to be clinically useful for the management of thyroid
cancer. Moreover, a histologic component such as hobnail
with necrosis and a focal undifferentiated component of
PTC could be considered for the future study, and patients
could be observed for poor prognosis.
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