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Targeted sequencing and molecular
profiling of a papillary and  cribriform
clear cell intrahepatic
cholangiocarcinoma reveals absence
of  selectable mutations

La secuenciación dirigida y  el perfil molecular
de un colangiocarcinoma intrahepático de
células claras papilares  y cribiformes revelan
la  ausencia de mutaciones seleccionables

Intrahepatic  cholangiocarcinoma  (iCCA)  is  an  uncommon

neoplasm  but  increasing  in incidence,  with  dismal  progno-

sis  despite  surgical  treatment  due  to  lack  of  tools for  early

diagnosis.1,2 Recent  publications  have  shown  its complex

molecular  landscape.1,2 Despite  activating  K-Ras  mutations

tend  to  be  most frequent  in iCCA,  with  usual  FGFR  fam-

ily  alterations  as  well  as  IDH1/2  mutations,  extrahepatic

cholangiocarcinoma  tend  to  have  Her2  and PIK3CA  muta-

tions,  while  Her2  and TP53  mutations  are more  frequently

found  among  gallbladder  cholangiocarcinoma.1,2 IDH1/2

mutations  have also  been  correlated  with  clear  cell  changes

Figure  1  (A)  The  scanner  showed  an  heterogeneous  intrahepatic  mass  in  V---VI  segments,  adjacent  to  the  gallbladder  (white

arrowhead). (B)  Grossly,  the  mass  was  firm  white-tan,  with  adjacent  satellite  lesions  (white  arrowhead).  The  lesion  comprised

clear cells  arranged  in tubulopapillar  (C)  and  cribiform  (D)  structures,  and  infiltrating  areas  with  stromal  sclerosis  (E)  A  diffuse  and

strong expression  of  BerEp4  (F) was  observed.  CD56  had  focal  positivity  (G),  and Bap-1  positivity  was  retained  (H).  Cyclin-D1  held

heterogeneous  expression  (I).  C---E  100×.

and  poorly  differentiated  histology.2,3 Nevertheless,  clear

cell  variant  iCCA  is  extremely  rare,  with  no  specific  molec-

ular  profile  associated.  We  present  a case  of  a clear  cell

papillary  cholangiocarcinoma  in which we  performed  an

extensive  molecular  characterization.

A  57  year  old  woman  was  referred  to  our  institution  due  to

incidental  abnormal  liver  function  tests  (high  alkaline  phos-

phatase  and  GGT).  Image  studies  revealed  an intrahepatic

mass  in  V---VI  segments,  adjacent  to  the gallbladder  (see

Fig.  1). A  fine  needle  aspiration  cytology  specimen  revealed

a  malignant  cell  proliferation  with  clear  cytoplasm.  Image

studies  discarded  other  malignancies.  With  the  preoperative

diagnosis  of  cholangiocarcinoma,  a right  hepatectomy  with

cholecystectomy  was  performed.  The  patient  developed

pulmonary  and liver  metastases  three  months  after  surgery.

She  received  chemotherapy  under  the GEMOX  schema

(Gemcitabine  combined  with  oxaliplatin)  but  died  a  year

later.

Gross  examination  showed  an intrahepatic  firm  white-

tan  11  ×  11  ×  7  cm  solid  mass  with  three  satellite lesions

measuring  0.2---2 cm. The  gallbladder  and  the  extrahepatic

ducts  showed  no  lesions.  Microscopically  the  lesion was

composed  of  a  proliferation  of  medium-sized  malignant

epithelial  cells  with  clear  microvacuolated  cytoplasms  and
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well-defined  borders.  They were  arranged  in tubular,  tubu-

lopapillar  and  cribiform  structures.  Foci  of  comedo-type

necrosis,  perineural  and  angiolymphatic  invasion,  and  a

mitotic  index  of  7  mitoses/10  HPF  were  observed,  as  well

as  focal  perihilar  extrahepatic  infiltration.  Immunohisto-

chemistry  demonstrated  strong  CK7  and BerEp4  positivity,

with  focal  expression  of EMA,  Cyclin  D1,  Bap-1  and  CD56

(Fig.  1), and  microsatellite  stability.  TTF-1,  CEA,  CDX2,

neuroendocrine  and  renal  cell carcinoma  markers  were  neg-

ative.  The  proliferative  index  (MIB-1)  was  above  50%.  The

Oncomine  22  Solid  Tumour  DNA  (Termo  Fisher  Scientific)  next

generation  targeted  sequencing  (NGS)  panel  was  performed.

It  encompasses  mutation  hot-spot  sites  of  22  genes  includ-

ing  BRAF,  EGFR,  ERBB2,  FGFR1-3,  KRAS,  and NRAS,  among

others.  IDH  1/2  were  assessed  using  hot  spot  exon  PCR  ampli-

fication  and  Sanger  sequencing.  No  mutations  were found  in

any  of  the  studies.

Intrahepatic  clear  cell  cholangiocarcinomas  are

extremely  rare  neoplasms  that  may  require  extensive

immunohistochemical  studies  in order  to  discard  clear  cell

neoplasms  from  different  origins  (i.e.  renal,  ovary or  thy-

roid),  as  well  as  clear  cell hepatocarcinoma.4 Among them,

CD56  immunostain  is  useful,  since  it is  frequently  expressed

in  clear  cell  cholangiocarcinoma,  and scarcely  in clear  renal

cell  carcinoma  and  in  lung  PEComa.4 In  addition,  usual

ductal  pancreatic  carcinomas  tend  to  be  CD56  negative

whereas  gallbladder  neoplasms  may  express  it.5

IDH1  and  2  mutations  seem  to  be  of  importance  in the

tumorigenesis  of  intrahepatic  cholangiocarcinoma,1 with

controversial  results  regarding  IDH  mutations  to  predict

survival.1,2 Alterations  in FGFR,  mainly  in the  form  of

fusions  and  translocations,  have also  been  found  in intra-

hepatic  cholangiocarcinoma  and  seem  to  harbour  a  better

prognosis.1,2 We  did  not  find  mutations  in  the IDH1/2  genes

and/or  FGFR  genes  in our  case,  although  we  were  not able

to  perform  fusion  or  translocation  studies.  Solid  tumour  NGS

panels  are  already  available  in the clinical  context  of  a  grow-

ing  number  of  institutions.  Yet,  the joint  analyses  of  DNA

mutations  and  RNA  alterations  are relatively  novel  and  may

be  limited  to  selected  laboratories  in a daily  setting.

Some  reports  have  suggested  that clear  cell  intrahep-

atic  cholangiocarcinoma  may  harbour  better  prognosis  than

conventional  cholangiocarcinoma.4 Our  case  recurred  within

three  months  after  surgery  and  died  the following  year,

being  the  usual  outcome  of  a locally  advanced  intrahepatic

cholangiorcarcinoma  with  high  risk  features.

In  conclusion,  we  present  a  patient  of  an intrahep-

atic  papillary  clear  cell  cholangiocarcinoma  with  targeted

sequencing  studies  that  revealed  the absence  of  the  usual

mutations  observed  in this  setting.  The  findings  from  a  sin-

gle  case  study  may  not be  representative.  Nevertheless,  the

potential  benefit  of  selecting  clinically  relevant  targeted

therapies  may  worth  the molecular  profiling  of  rare  variants

of  aggressive  tumours  such as  the  intrahepatic  cholangiocar-

cinoma.
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