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Paraneoplastic Raynaud’s phenomenon
associated  to astrocytoma
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Introduction

Raynaud’s  phenomenon  (RP)  is  a  type  of  vascular  disease
characterized  by  vasoconstriction  of  the  cutaneous  arteri-
oles  in  response  to  provoking  factors  such  as  exposure  to
cold  temperature  or  emotional  stress.  It  can  be  catego-
rized  as  either  primary  or  secondary.  In  patients  affected
by  primary  RP,  the  majority  of  cases,  no  underlying  disease
can  be  detected.  Conversely,  secondary  RP  is  associated
with  a  disease,  most  commonly  connective  tissue  disorders
such  as  systemic  sclerosis  and  systemic  lupus  erythemato-
sus.  Further  causes  include  drugs,  occupational  diseases  and
endocrine  disorders  [1—3].  Malignancy  is  a  rarely  reported
cause  of  secondary  RP.  Paraneoplastic  RP  has  been  described
in  patients  affected  by  malignancy.  In  this  report,  we
describe  a  25-year-old  woman  with  RP  attacks  that  occurred
before  diagnosis  of  astrocytoma  and  disappeared  after  sur-
gical  resection  of  the  brain  mass.

Observation

A  25-year-old  woman  presented  to  our  angiology  outpatient
clinic  because  in  the  previous  ten  days  she  had  two  RP
attacks  affecting  the  fifth  finger  of  her  left  hand.  The  attacks
lasted  about  fifteen  minutes,  started  out  with  skin  pallor  fol-
lowed  by  cyanosis,  without  subsequent  reactive  hyperemia.

Before  the  second  attack,  the  patient  reported  self-limiting
paresthesia  of  the  left  side  of  upper  and  lower  lips.

She  was  a  student.  Her  past  medical  and  family  history
was  unremarkable.  She  had  no  known  drug  allergies  and  she
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as  not  taking  medications.  She  did  not  smoke,  drink  alcohol
nd  use  illicit  drugs.

At  presentation,  the  patient’s  heart  rate  was  80  beats
er  minute,  blood  pressure  120/80  mmHg,  respiratory  rate
4  breaths  per  minute,  oxygen  saturation  99%  while  she  was
reathing  ambient  air  and  temperature  36 ◦C.

Physical  examination  showed  no  evidence  of  sclero-
actyly,  skin  tightening,  digital  pits  or  ulcers.  On  peripheral
ascular  system  examination,  pulses  were  brisk  and  sym-
etric,  bruits  were  absent  and  the  Allen  test  was  negative

n  both  arms.
On  neurological  examination,  she  was  alert  and  coop-

rative,  oriented  to  person,  place,  and  time.  There  was
o  evidence  of  muscle  tone  or  strength  abnormalities.
apid  alternating  movements,  finger-to-nose  and  heel-to-
hin  were  intact.  Gait  was  with  normal  base  and  deep
endon  reflexes  were  average  and  symmetric  with  plantar
esponse  downgoing.  Sensory  system  evaluation  was  notable
or  hypoesthesia  and  hypoalgesia  of  the  left  side  of  upper
nd  lower  lips.

Laboratory  tests  were  within  normal  reference  range  and
ailfold  capillaroscopy  did  not  show  any  abnormalities.

MRI  of  the  brain  was  acquired  using  an  8-channel  head  coil
t  1.5  T.  Brain  MRI  showed  an  intra-axial  mass  with  infiltra-
ive  behavior  with  irregular  and  ill-defined  margins,  located
ithin  the  white  matter  of  the  left  frontal  lobe  at  the  level
f  superior  frontal  gyrus.  The  lesion  caused  expansion  of  the
urrounding  cortex  without  any  significant  edema  or  mass
ffect  (Fig.  1).

The  patient  was  referred  to  a  neurosurgeon  to  per-
orm  resection  of  the  brain  mass.  Histopathological  findings
ere  consistent  with  astrocytoma.  Five  years  after  surgical

emoval,  there  was  no  cancer  recurrence  and  patient  denied
urther  RP  attacks.

iscussion

P  associated  with  malignancy  was  first  described  in  1920  by
amilton  [4], who  observed  a severe  RP  with  digital  necro-

is  in  a  patient  with  esophageal  cancer.  Since  then,  there
ave  been  reported  in  medical  literature  a  lot  of  cases  of
igital  ischemia,  secondary  or  not  to  RP,  associated  with
ancer.  The  most  common  associations  are  solid  tumors  of
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Figure  1  (a)  Axial  T2-weighted  magnetic  resonance  (MR)  image  shows  a  slightly  hyperintense  mass  located  in  the  superior  left
frontal gyrus  (arrow),  mainly  located  at  the  level  of  white  matter  with  extension  into  the  adjacent  cortex.  On  Coronal  Fluid
Attenuated Inversion  Recovery  (FLAIR)  image  (b)  it  appears  hyperintense  compared  to  the  normal  white  matter  without  showing
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ny sign  of  edema  or  mass  effect  on  adjacent  structures.  On  T1
isible at  all.  After  intravenous  injection  of  gadolinium  based  c

astrointestinal  and  respiratory  origin;  however,  hemato-
ogic  malignancies  have  been  reported  in  a  number  of  cases
5—10].

Atas  et  al.  described  a  RP  in  a  child  with  medulloblas-
oma  as  a  late  side  effect  of  cisplatin-based  chemotherapy
6].  However,  to  the  best  of  our  knowledge,  no  case  reports
overing  RP  associated  with  untreated  brain  tumors  have
een  reported  to  date.

Hsu  et  al.  were  the  first  ones  to  hypothesize  that  the
ssociation  between  digital  ischemia,  with  or  without  RP,
nd  malignancies  represent  a  specific  clinical  syndrome  [5].
ubsequently,  this  hypothesis  was  confirmed  and  the  term
araneoplastic  acral  vascular  syndrome  (PAVS)  was  coined.

PAVS  affects  the  hands  in  94%  of  patients  and  the  feet

n  only  30%,  always  involving  digits.  Acute  digital  necrosis
s  the  clinical  onset  in  40%  of  the  cases,  RP  in  71%  and
crocyanosis  only  in  24%.  In  the  case  series  reported  by
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hted  MR  image  (c)  appears  isointense  to  the  normal  brain,  not
st  media  (d),  it  shows  no  enhancement.

oszepezynska  et  al.  [11],  the  mean  age  of  patients  was  55.1
ears,  the  male-female  ratio  was  0.89  and  67%  of  patients
ere  smokers.  In  this  case  series,  there  was  a  prevalence  of
ematologic  malignancies.

Therefore,  PAVS  typically  affects  middle-aged  patients,
ithout  a  prevalence  of  gender,  and  sometimes  has  an
cute  onset  and  a  rapidly  progressive  clinical  course,  often
haracterized  by  ulcers  and  necrosis  resistant  to  medical
reatment.

In  our  case,  the  early  diagnosis  of  cancer  avoided  the
linical  manifestations  associated  with  the  advanced  stages
f  the  disease.

Regarding  the  temporal  relationship  between  vascular
anifestations  and  malignancy,  PAVS  can  be  classified  in
hree  main  types:  in  type  1,  the  vascular  manifestations
recede  the  diagnosis  of  malignancy  by  weeks  or  months,
ut  the  malignancy  is  untreatable  and  the  patient  dies  while



n
o

F

T

D

T

R

[

[

[

[

Letter  to  the  editor  

suffering  from  digital  ischemia.  In  type  2,  the  vascular  man-
ifestations  precede  the  diagnosis  of  malignancy,  this  one
is  successfully  treated  and  digital  ischemia  resolves  spon-
taneously  after  treatment  of  the  underlying  malignancy.  In
type  3,  the  patient  had  a  previous  malignancy  without  PAVS,
successfully  treated  for  a  short  or  long  period,  but  at  one
point  he  develops  vascular  manifestations  indicating  a  can-
cer  recurrence  [11].

Our  young  patient  had  type  2  PAVS  because  the  RP
preceded  the  diagnosis  of  astrocytoma  and  the  surgical
resection  of  malignancy  resulted  in  a  complete  disap-
pearance  of  the  vascular  manifestations,  which  no  longer
recurred  in  a  5  years  follow-up.

Regarding  the  pathogenesis,  the  main  hypotheses  pro-
posed  for  PAVS  include  [11,12]:

•  ischemia  from  tumor  antigen  immune  complex  deposition
in  the  small  vessels  of  the  digits;

•  invasion  of  the  endothelium  by  neoplastic  cells;
•  vasculitis  induced  by  antibodies  against  tumor  antigens;
•  altered  neuro-mediated  vasomotor  regulation  secondary

to  infiltration  of  the  regional  nervous  plexus  by  the  tumor;
•  paraneoplastic  cryoglobulinemia;
•  secretion  of  vasoconstrictor  substances  by  the  tumor;
•  hypercoagulability;
•  hyperviscosity;
•  increased  platelet  aggregation.

In  a  histological  study,  leukocytoclastic  vasculitis  associ-
ated  with  intimal  proliferation  has  been  described  [13].

Given  the  rarity  of  the  disease,  no  randomized  clini-
cal  trials  investigating  the  treatment  modalities  have  been
performed.  Treatment  options  currently  include  corticoste-
roids,  heparin,  nifedipine,  prostanoids  and  plasmapheresis,
but  the  only  treatment  that  has  been  considered  effective
is  the  radical  resection  or  chemotherapy-induced  remission
of  the  underlying  malignancy  [11,12].  In  the  case  series  by
Poszepezynska  et  al.  [11],  there  were  no  recurrences  of  PAVS
after  treatment  of  the  tumor.

Even  in  our  case,  once  the  radical  resection  of  the  astro-
cytoma  was  performed,  complete  resolution  of  the  RP  was
obtained  and  there  was  no  need  to  start  any  long-term  phar-
macological  therapy.

Conclusion

Our  case  showed  some  interesting  features.  Firstly,  RP  was
secondary  to  an  untreated  brain  tumor  and,  to  the  best  of
our  knowledge,  this  is  the  first  case  of  PAVS  associated  to  an
untreated  brain  tumor  reported  in  the  medical  literature.
Secondly,  the  age  of  our  patient  was  lower  compared  to
the  mean  age  of  patients  with  PAVS  reported  in  case  series.
Thirdly,  both  vascular  and  tumor  clinical  manifestations
developed  simultaneously  and  were  rather  mild.  This  find-
ings  led  us  to  recommend  that  secondary  RP  associated  with
malignancy  should  be  suspected  not  only  in  patients  with
severe  vascular  manifestations  refractory  to  treatment,  but

also  in  those  with  mild  vascular  manifestations.  It  should
be  emphasized  that  especially  in  these  cases,  accurate  and
detailed  medical  history  and  physical  examination  play  a  key
role  in  leading  physicians  to  rule  out  an  underlying  malig-
163

ancy,  which  represents  a  rare  but  potentially  fatal  cause
f  secondary  RP.
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