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Parathyroid  adenomas  are  the  most  common  cause  of  primary  hyperparathyroidism  (around
90%  of  cases),  and  the  main  treatment  is  surgery.  If  surgery  is  unsuccessful  or  con-
traindicated,  particularly  for  ectopic  adenomas,  there  are  alternatives  such  as  medical
treatment  [1]  (with  cinacalcet)  or,  less  commonly,  percutaneous  destruction  of  the  gland
by  ultrasound-guided  alcohol  ablation  [2]  or  by  laser  [3].  Endovascular  ablation,  which
has  been  described  from  1975  [4]  to  2000,  is  now  used  less  and  less,  although  it  is  very
effective  and  relatively  low-risk.

Case report

An  81-year  old  female  was  seen  for  management  of  a  parathyroid  adenoma  located  in  the
anterior  mediastinum  (retrosternal)  that  was  discovered  further  to  non-specific  general
signs  (asthenia,  diffuse  bone  pain,  moderate  renal  failure,  and  polyuria  and  polydipsia),
combined  with  hypercalcaemia.  In  addition,  the  main  features  of  her  medical  history
were  dyslipidaemia,  osteoporosis,  gout,  lumbar  stenosis,  a  large  umbilical  hernia  and  a
thyroidectomy  with  a  parathyroidectomy  for  a  multinodular  goitre  in  early  2011.  The  pre-
operative  investigations  found  hypercalcaemia  of  3.05  mmol/L  (normal  range  of  2.2  to
2.6  mmol/L)  with  normal  albumin  levels,  parathyroid  hormone  (PTH)  of  230  ng/L  (normal

range  of  10  to  65  ng/L),  which  was  suggestive  of  primary  hyperparathyroidism.  In  view
of  the  hyperparathyroidism  persisting  after  the  parathyroidectomy,  further  imaging  was
carried  out  including  a  repeat  ultrasound  of  the  neck,  Tc  99m-Sestamibi  scintigraphy,  and
a  computed  tomography  (CT)  angiogram  of  the  neck  and  chest  to  investigate  aetiology.
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may  go  as  far  as  a  sternotomy,  is  a  ‘‘reasonable’’  option.  In
02  

A  retrosternal  adenoma  measuring  12  mm  was  demon-
trated  (both  on  scintigraphy  and  CT  scan)  (Figs.  1  and  2),
robably  vascularised  by  the  branches  of  the  right  internal
horacic  artery,  which  are  difficult  to  visualise  individually.
urgical  management  would  require  a  sternotomy,  which
as  contraindicated  in  this  patient,  and  in  view  of  her  inabil-

ty  to  tolerate  cinacalcet  (Mimpara®)  due  to  gastrointestinal
dverse  effects,  the  decision  was  made  to  carry  out  selective
ndovascular  embolisation  of  the  adenoma.

Access  for  the  angiogram  was  obtained  via  the  right
emoral  artery  (5F  catheter  introducer),  and  after  selec-
ive  catheterisation  of  the  right  internal  thoracic  artery,  it
as  confirmed  that  there  was  a  hypervascular  nodule  in  the

ame  site  as  identified  on  the  CT  scan,  vascularised  by  two
ranches  of  the  right  internal  thoracic  artery  (Fig.  3).

Coils  (Tornado®,  Cook  medical®)  were  used  to  embolise
he  right  internal  thoracic  artery  distal  to  the  origin  of
he  two  arteries  supplying  the  nodule  in  order  to  increase
lood  flow  towards  it,  and  to  avoid  a  ‘‘blocked  catheter’’
mbolisation,  at  the  risk  of  reflux,  which  could  occur  in  the
ertebrobasilar  system.  After  selective  catheterisation  of
he  two  feeding  vessels  using  a  microcatheter  (Progreat®
.7  mm,  Terumo®),  free-flow  embolisation  with  300-500  �m
icrospheres  (Embospheres®,  Biosphere  Medical®)  was  car-

ied  out  with  care  until  occlusion  was  complete  (Fig.  4).

igure 1. Tc99 SestaMIBI scintigraphy and SPECT showing high fixation
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he  embolisation  was  completed  by  coils  being  placed  in
he  feeding  vessels  and  in  the  internal  thoracic  artery
pposite  their  origin,  with  the  final  repeat  angiogram  show-
ng  complete  devascularisation  of  the  retrosternal  nodule
Fig.  5).  On  repeat  investigations  4  hours  post-procedure
he  patient’s  calcaemia  had  fallen  to  2.76  mmol/L,  and  nor-
al  levels  were  re-established  24  hours  after  embolisation.
TH  1-84  also  returned  to  normal  levels  (Fig.  6).  Six  months
ater,  calcium  and  PTH  levels  had  increased  slightly,  stabilis-
ng  at  2.9  mmol/L  and  130  ng/L,  with  the  patient  remaining
symptomatic.

iscussion

ediastinal  parathyroid  adenomas  are  relatively  common
25%  of  ectopic  adenomas  [5])  especially  in  the  sub-group
f  patients  who  have  had  a  ‘‘clear’’  surgical  exploration  as
art  of  the  management  of  primary  hyperparathyroidism.
n  young  patients  who  have  symptomatic  hypercalcaemia
nd  who  are  free  from  comorbid  disease,  surgery,  which
 localised to the anterior mediastinum.

lder  patients  presenting  contraindications  to  surgery,  or  in
hom  surgery  is  not  clinically  suitable,  medical  treatment
ith  anti-parathyroid  drugs  (calcimimetics)  is  increasingly
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Figure 2. Axial and coronal views on a computed tomography (CT) angiogram of the neck showing a retrosternal hypervascular nodule
measuring 12 mm (white arrows).

Figure 3. Arteriography, after selective catheterisation of the
right internal thoracic artery, showing a mid-thoracic hypervascu-

Figure 4. Arteriography, after the coils were placed in the right
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lar nodule (white arrow) vascularised by two branches of the right
internal thoracic artery.

used.  However,  endovascular  ablation  of  an  adenoma  that  is
difficult  to  access  with  surgery  or,  as  in  this  case  report,
in  a  patient  who  cannot  tolerate  cinacalcet,  has  been
described  through  the  1970s  and  1980s,  mainly  by  medi-
cal  teams  in  France  [6,7]  and  the  USA  [8]  with  satisfactory
long-term  results.  The  equipment  for  embolisation  consisted
mainly  of  absolute  ethanol  or  hyperosmolar  ionic  contrast

agents.  Today,  with  the  progress  in  equipment  for  catheter-
isation  (specific  catheters,  microcatheters,  guidewires),  in
image  acquisition  (flat  panel  detector  digital  angiography,

f

t

nternal thoracic artery distal to the vessels supplying the mediasti-
al adenoma, during embolisation with 500 to 700 �m microspheres.

hree-dimensional  rotation  acquisition),  and  in  equipment
or  embolisation  (microcoils,  calibrated  microspheres)  the
rocedure  has  become  easier  and  more  reliable  with  fewer
isks.  Moreover,  the  quality  of  preoperative  investigations
sing  scintigraphy  with  99Tc-MIBI,  and  possibly  also  a  CT  scan
single  photon  emission  computed  tomography  [SPECT]),  CT
ngiogram  of  the  chest  and  neck,  an  ultrasound  of  the  neck
r,  less  commonly,  MRI  [9—11]  enables  the  adenoma  to  be

ormally  localised  in  the  majority  of  cases.

In  these  cases,  arteriography  allows  the  vessels  supplying
he  adenoma,  which  are  not  always  visible  on  a  CT  scan,  to
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Figure 5. Arteriography, after the coils were placed in the right internal thoracic artery distal to the vessels supplying the mediastinal
adenoma, and the post embolisation repeat imaging showing complete devascularisation of the nodule.
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igure 6. Table showing the progress of the patient’s phosphate
alcium and PTH 1-84 levels returning to normal within 24 hours. T

e  visualised,  so  that  embolisation  can  be  carried  out.  The
isks  are  the  same  as  those  of  an  arterial  puncture  (with  a 5F
atheter  introducer  being  placed  in  situ),  and  there  is  the
isk  of  embolism  during  catheterisation  and  embolisation,
lthough  such  cases  still  remain  exceptional.  Radiology  to
heck  effectiveness  of  the  procedure  is  done  immediately,
hile  clinical  checks  and  laboratory  tests  are  carried  out

oon  after,  and  phosphate  and  calcium  levels  usually  nor-
alise,  in  these  cases,  from  day  one.

onclusion

mbolisation  of  parathyroid  adenomas  requiring  radical
reatment  may  be  an  alternative  to  surgery  and  could  be  the
reatment  of  choice  in  patients  who  are  not  candidates  for
urgery.  With  the  progress  that  has  been  made  in  interven-

ional  radiology,  and  once  the  patient  has  undergone  specific
re-treatment  investigations,  the  procedure  is  reliable  and
ay  be  useful  in  cases  where  a  therapeutic  impasse  has
een  reached.  This  is  the  first  case,  to  our  knowledge,  of
calcium levels in the period immediately after embolisation, with
d arrow indicates embolisation.

icrosphere  and  coil  embolisation  and  it  provides  an  exam-
le  of  these  kinds  of  circumstances.
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