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Introduction

Prim itive  ne uroe ctode rm al tum ors  (PNET) are  m alig-
nant ne oplas m s  be lie ve d to be  originate d from  ne ural
cre s t ce lls . Mos t of th e  ne uronal ce lls  of th e s e  tum ors
appe ar undiffe re ntiate d and th at is  w h y th e y are  calle d
‘prim itive ’. Majority of th e m  are  found in th e  ce re be llum
and parts  of ce ntral and s ym path e tic ne rvous  s ys te m s .
Pe riph e ral PNET is  le s s  com m on and its  occurre nce
is  1%  of all s arcom as .2 PNET of adre nal gland is
e ve n rare r. Th e  tum or can occur at any age , alth ough
pe ak  incide nce  is  s e e n during adole s ce nce  and young
adults . In ge ne ral, PNET is  an e xtre m e ly aggre s s ive
ne oplas m  w ith  a ve ry poor prognos is , 5 ye ar dis e as e
fre e  s urvival rate  be ing 45-55% .1 Th e  prognos is  is
re lative ly be tte r in younge r pe ople . Th e  tum or s h ow s
e q ual ge nde r pre dis pos ition. Th e  m os t com m on
locations  of pe riph e ral PNETs  are  th e  th oracopul-
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Prim itive  ne uroe ctode rm al tum or of adre nal gland is  a rare  m alignant ne oplas m . It is  cate goris e d unde r pe riph e ral
prim itive  ne uroe ctode rm al tum ors  (pPNET). Th e y h ave  aggre s s ive  cours e  w ith  ve ry poor prognos is . A 10-ye ar
old m ale  patie nt w as  be ing e valuate d for le ft loin pain. Ultras onograph y s h ow e d a large  m as s  in le ft lum be r re gion
w ith  h e te roge nous  e ch ote xture  and incre as e d vas cularity on colour Dopple r. Com pute d tom ograph y s h ow e d th e
m as s  w as  aris ing from  le ft s uprare nal gland. PET-CT s can re ve ale d th e  m as s  w as  m e tabolically active . Biops y
from  th at m as s  s h ow e d h is topath ological fe ature s  cons is te nt w ith  prim itive  ne uroe ctode rm al tum or of adre nal
origin.
Ke y w ords : Adre nal gland, Prim itive  ne uroe ctode rm al tum or, F18-FDG , PET CT s can, Ew ing s arcom a
Abbre viations : PNET = Prim itive  ne uroe ctode rm al tum or, PET = Pos itron Em is s ion Tom ograph y, CT= Com pute d
Tom ograph y, FDG= Fluorode oxyglucos e
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m onary re gion, th e  h e ad and ne ck  re gion and th e
re trope ritone al parave rte bral s oft tis s ue s . 14%  of all
pe riph e ral PNETs  occur in th e  abdom e n and pe lvis ,
including th e  re trope ritone um .1

Cas e  Re port

A 10-ye ar-old m ale  ch ild pre s e nte d w ith  abdom inal
pain for pas t 2 m onth s . As  h e  s tate d, initially th e  pain
w as  inte rm itte nt but gradually be cam e  cons tant, dull
ach ing and localis e d to le ft uppe r abdom e n. H e  h ad
as s ociate d h is tory of w e igh t los s . Th e re  w as  no h is tory
of h e m aturia, urinary tract infe ction, fe ve r, h e adach e ,
s w e ating or palpitation. On e xam ination, th e  patie nt
h ad s table  vitals . Ph ys ical e xam ination re ve ale d
te nde rne s s  ove r le ft h ypoch ondrium  and le ft lum be r



re gion on de e p palpation. O th e r ph ys ical findings
w e re  unre m ark able . Th e  routine  h ae m atological te s ts
w e re  norm al. Se rum  cortis ol, de h ydroe piandros -
te rone , te s tos te rone , s e rum  e le ctrolyte s , urinary m e ta-
ne ph rine  and nor-m e tane ph rine  le ve ls  w e re  w ith in
norm al lim its . Ultras onograph y re ve ale d large  m as s
(10.6 cm  ×  5.6 cm  ×  5 cm ) in th e  le ft h ypoch ondrium
w ith  h e te roge nous  e ch ote xture  and incre as e d vas cu-
larity on colour dopple r. It could not be  de finitive ly
opine d w h e th e r it w as  of re nal or s uprare nal origin.
Contras t e nh ance d com pute d tom ograph y w as  pe r-
form e d w h ich  re ve ale d an irre gular, m ultiloculate d,
h e te roge nous  m ixe d de ns ity e nh ancing le s ion in le ft
s uprare nal re gion e xte nding to le ft re nal fos s a, com -
pre s s ing and invading th e  part of le ft k idne y; Abs olute
pe rce ntage  w as h  (APW ) of th e  m as s  w as  9 .6 th at is
le s s  th an 60. Fe ature s  w e re  cons is te nt w ith  m alignant
adre nal ne oplas m . Als o, m ultiple  s ignificantly e nlarge d
ne crotic re trope ritone al lym ph  node s  w e re  note d w ith
com ple te  e ncas e m e nt of le ft re nal ve s s e ls  and abutting
th e  aorta from  righ t s ide . Biops y w as  done  from  th at
m as s  and h is topath ological e xam ination s h ow e d
h ype rce llular tum or com pos e d of s m all blue  round
ce lls  w ith  h ype rch rom atic nucle us , s tipple d ch rom atin
and s canty cytoplas m  arrange d in s h e e ts , trabe culae
and ce ll ne s ts  w ith in a fibrocollage nous  s trom a. Many
ce lls  s h ow e d s pindling, occas ional true  and ps e u-
doros e tte s  w e re  s e e n. Tum or w as  m e tabolically active .
Th e  optical m icros copic fe ature s  and im m unoh is to-
ch e m is try w e re  cons is te nt w ith  prim itive  ne uroe ctode r-
m al tum our of adre nal gland. A w h ole -body F18-FDG
(Fluorode oxyglucos e ) PET-CT s can w as  done  to
confirm  s uprare nal gland as  th e  prim ary s ite  for th e
tum our and th e  s tatus  of m e tas tas is . It s h ow e d th at
th e  s uprare nal m as s  w as  m e tabolically active  and
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active  m e tas tatic involve m e nt of le ft ilium  w as  pre s e nt.
Afte r re tros pe ctive  re vie w  of lite rature , diag-nos is  of
adre nal PNET w as  obtaine d.

Figure  1: Ultras onograph ical appe arance  of th e  m as s  in s aggital
s e ction (a) 2D grays cale  m ode  s h ow ing th e  m as s  be tw e e n s ple e n

and le ft k idne y and (b) Colour dopple r s h ow ing incre as e d
vas cularity of th e  m as s .
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Figure  2: Contras t e nh ance d CT appe arance  of th e  le ft s uprare nal
m as s  s h ow ing e nh ance m e nt (a) and w as h out in de laye d

s can (b).
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Dis cus s ion

In ch ildre n, adre nocortical m as s e s  are  m os t ofte n
non-functional be nign le s ions  s uch  as  ade nom a but



can be  functional w ith  h orm onal s ym ptom s . Adre nal
carcinom a is  ve ry rare  and follow  a bim odal dis tribution
w ith  one  pe ak  at 5 ye ars  and th e  oth e r in 4th  de cade .
Th e s e  tum ors  are  m os t ofte n functional e s pe cially in
ch ildre n and ofte n large r th an 4 cm . Adre nal m e dullary
tum ors  s uch  as  ph e och rom ocytom a and ne uroblas -
tom a are  m ore  com m on in ch ildre n. Majority of th e m
are  q uite  large , accom panie d by incre as e d cate ch o-
lam ine s  and/or abnorm al uptak e  on m e taiodobe n-
z ylguanidine  (MIBG) s can.
PNET aris ing from  th e  adre nal are  e xtre m e ly rare
w ith  ve ry lim ite d lite rature  about th e m  or th e ir m anage -
m e nt. Th ough  PNET occurs  e q ually in both  s e xe s , it
is  m ore  com m on in younge r age  group.
In 19 18, Stout firs t re porte d a 42-ye ar-old m an w ith
ulnar ne rve  tum ors  and rais e d th e  conce pt of PNET.3

Afte r th re e  ye ars  in 19 21, Ew ing  re porte d a cas e  of
a 14-ye ar-old boy w ith  os te oclas ia in th e  ulna and
propos e d th e  nam e  ‘Ew ing s arcom a’.4 Both  of th e
tum ors  w e re  de rive d from  prim itive  ne uroe ctode rm a.
To s ub clas s ify th e s e  tum ors , th e  de gre e  of ne ural
diffe re ntiation are  us e d w h ich  are  e valuate d by various
m icros copic m odalitie s ; for e xam ple , clas s ic ES w ith
m inim al ne uronal diffe re ntiation and ES/PNET, w h e re
trans location of t (11; 22) (q 24; q 12) involving th e
EW SR1 ge ne  on ch rom os om e  22 and th e  FLI-1 ge ne
on ch rom os om e  11 occur, yie lding th e  EW L/FLI-1
fus ion prote in. Ew ing s arcom a and PNET,  both  tum o-
urs  s h ow  pos itivity for CD9 9  w h e re as  only PNET
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Figure  3(a): Appe arance  of th e  le ft s uprare nal m as s  in PET-CT
s can s h ow ing incre as e d m e tabolic activity; (b) W h ole  body bone

s can s h ow s  m e tas tatic involve m e nt of le ft ilium

s h ow s  pos itivity for NSE.5 Th ough  crite ria are  not
w e ll de fine d but m os t auth ors  agre e  th at pos itivity for
atle as t CD9 9  and Ne uron Spe cific Enolas e  and pre -
s e nce  of s m all blue  ce lls  arrange d in ne s t and ros e tte s
are  re q uire d for diagnos is . In 19 73 H art and Earle
de fine d a group of uns pe cializ e d s m all ce ll tum ors
as  PNETs  and rais e d th e  conce pt th at th e s e  k ind of
tum ors  w e re  all prim itive  de rivate s  of ne ural cre s ts
originating from  bas al e m bryo ce lls  in th e  prim itive
ne ural tube  and be longe d to th e  PNET fam ily.6 Late r,
in 19 79 , As k in e t al. nam e d PNETs  in th e  th oracic
cavity (PNETs  in a s pe cial location) as  ‘As k in tum ors ’.7

PNETs  can be  divide d into tw o type s : ce ntral and
pe riph e ral. Pe riph e ral PNETs  (pPNETs ) originate
outs ide  th e  ce ntral ne rvous  s ys te m . pPNET can occur
in th e  trunk  e s pe cially to th e  ch e s t w all, lim bs , parave r-
te bral and re trope ritone al are as  , pare nch ym al organs ,
s uch  as  k idne ys , adre nal glands , s ple e n, pancre as ,
lungs , pos t-m e dias tinum , te s ticle s , s pe rm atic cords ,
bladde r, pros tate  and re ctum  e tc. It is  a ve ry rare  di-
s e as e . Cas e  re ports  around th e  w orld are  m os tly
bas e d on s m all q uantitie s  of patie nts .
pPNET is  ve ry rare  and found m os tly in ch ildre n and
young adults  and w ith  e q ual ge nde r pre dis pos ition.
Pe ople  of olde r age  group h as  poore r prognos is .5

Th e  tum or can be  s olid or s olid - cys tic w ith  no e nve -
lope . It grow s  invas ive ly and m ay caus e  ble e ding and
ne cros is . In CT s cans , tum or s ite s  appe ar as  rough -
borde re d, diffus ive ly grow ing  une ve nly e nh ancing
m as s e s .8

PNET in th e  adre nal gland is  e ve n rare r. It is  a ve ry
aggre s s ive  ne oplas m  w ith  a poor  prognos is .  Unlik e
m os t oth e r adre nal tum ors  lik e  ch rom affinom a or
adre nocortical carcinom a , PNET doe s  not s h ow  any
s pe cific e ndocrinological ch ange  and th os e  te s t re s ults
are  us ually ne gative .8 As  PNET s h ow s  no s pe cific
clinical ch ange s , a com bination of h is topath ological
and im m unoh is toch e m ical e xam inations  and cytoge -
ne tic analys is  are  e s s e ntial for its  diagnos is .
Radiological fe ature s  of pPNETs  are  non s pe cific.
H ow e ve r, m os t of th e  tum ors  are  large r th an 3 cm ,
m ay contain inte rnal s e ptations , intratum oral cys ts ,
foci of calcifications , are as  of h e m orrh age  and ne cros is
w ith in th e  tum or. Th e  tum ors  e xh ibit h e te roge nous
e nh ance m e nt in contras t e nh ance d CT s cans  and
m ay s h ow  invas ion to adjace nt organs  and ve s s e ls .9

Th e  diagnos is  and diffe re ntial diagnos is  of PNET is



ultim ate ly m ade  by h is topath ological and im m uno-
h is toch e m ical e xam inations . Unde r Ligh t Micros cope ,
PNET appe ars  as  m any prim ary s m all diffus ive ly
dis tribute d uniform  round ce lls  w h ich  m ay form  lobu-
late d s tructure s . Th e  ce ll h as  little  cytoplas m , dark
s taine d nucle us  w ith  h igh  nucle oplas m . Tum or ce lls
can form  clas s ical H om e r - W righ t ros e tte  or oth e r
k ind of ros e tte s . Are as  of focal ne cros is  can als o be
s e e n. Im m unoh is toch e m ical te s ts  can provide  valuable
s upport to th e  de finitive  diagnos is  of th e  tum or.
P30/32MIC2 (now  calle d as  CD9 9  antige n) is  th e
m os t im portant m ark e r.10 It is  a ce ll s urface  glyco-
prote in code d by h e te roch rom atin MIC2 ge ne s  locate d
on X and Y s e x ch rom os om e s . Its  biological function
is  not cle arly k now n (probably re late d to th e  form ation
of th e  ros e tte s ). CD9 9  is  h igh ly s e ns itive  and s pe cific,
as  its  de te ction rate  in PNET is  as  h igh  as  100% .
Oth e r im portant m ark e rs  are : ne uron-s pe cific e nolas e
(NSE), S-100 Prote in, ne urofilam e nts , ch rom ogranin
A (CgA), vim e ntin s ynaptoph ys in (Syn), e tc. Th e y all
h e lp in diagnos is  of PNET.
Th e  gold s tandard for diagnos is  of PNETs  is  th e
trans location s h ow e d by m ole cular te ch niq ue s  as
FISH  to de te ct th e  re arrange m e nt of th e  EW SR1
ge ne .11 Som e  oth e r k idne y ce ll-de rive d round ce ll
tum ors  for e xam ple  s m all ce ll carcinom a, m yxoid
lipos arcom a or s m all round ce ll de s m oplas tic tum or
can als o e xpre s s  EW SR1 trans location, th e re by
m ak ing it difficult to diffe re ntiate  from  PNETs .5,11-14

Som e  oth e r tum ors  s uch  as  W ilm s  tum or, ne uroblas -
tom a, m alignant lym ph om a, s ynovial s arcom a e xh ibit
m orph ological s im ilarity w ith  PNETS and can m ak e
th e  diagnos is  h arde r due  to rarity of PNETs .5 Adre nal
PNETs  s h ould als o be  diffe re ntiate d from  s om e  oth e r
adre nal path logie s  including ph e och rom ocytom a,
ne uroblas tom a and adre nocortical cance r.5,11-14

Th e  rarity of th is  e ntity is  docum e nte d by Z h ang and
Li8 w h o s h ow e d th at only 16 cas e s  h ad be e n re porte d
as  of 2010. As  adre nal PNET is  a ve ry rare  dis e as e ,
th e re  h as  not be e n an e laborate  and e ffe ctive  tre at-
m e nt protocol. Mos t PNET patie nts  e xh ibit m e tas tas is
by th e  tim e  th e  tum or is  diagnos e d. Eve n th e  local
s ite  is  controlle d th rough  s urge ry or ch e m oradiation,
th e  prognos is  w ill s till be  poor. Th e  tum or is  h igh ly
invas ive  and m e tas tas iz able . So it is  ve ry difficult to
ach ie ve  total cle arance  and th e  tum or us ually h as
re curre nce . Som e  of th e  tum ors  s h ow  h igh  s e ns itivity
to radioth e rapy and ch e m oth e rapy. So th e  s urge ry
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is  us ually follow e d by adjuvant radio - and/or ch e m o-
th e rapy to ach ie ve  cle arance  of tum or as  far as  pos -
s ible . M inim al invas ive  approach  lik e  laparos copic
adre nale ctom y h as  be e n prove n to be  s afe  and
fe as ible  w ith  be nifits  of m inim al pain and s h ort
re cove ry tim e . It is  cons ide re d to be  Gold s tandard
by a grow ing num be r of auth ors . Robotic as s is tance
h as  th e  pote ntial of im prove d vis ualis ation and
e nh ance d dis s e ction capability due  to e nh ance d
de gre e s  of fre e dom  of th e  ins trum e nts  but w ith  a
pre caution th at th e  tum or m ay rupture  w h ich  m ay
le ad to furth e r ne e d for ch e m oradiation. Th e
ch e m oth e rapy protocol of PNET can be  de rive d from
th at of Ew ing s arcom a as  th e y s h are  th e  s am e  origin.
In m ajority of th e  cas e s , CAV protocol (cycloph os -
ph am ide : CTX; adriam ycin: ADM; and vincris tine :
VCR) is  u s e d alte rnating w ith  th e  IE protocol
(Ifos fam ide : IFO; and e topos ide : ETO). H ow e ve r, it is
only e ffe ctive  for th e  firs t fe w  cours e s .8

Conclus ion

PNET is  a ve ry aggre s s ive  dis e as e  w ith  ve ry s h ort
h is tory and h igh  m ortality rate . Th e  tum or is  h igh ly
diffus ive  s o it invariably s h ow s  local re curre nce  and
dis tant m e tas tas is . As  th e  dis e as e  is  ve ry rare  it is
not us ually cons ide re d in th e  diffe re ntial diagnos e s
of an adre nal m as s . H ow e ve r it s h ould be  s us pe cte d
w h e ne ve r th e  patie nt pre s e nts  w ith  large  nonfuntional
adre nal m as s  be caus e  e arly diagnos is  is  im portant
to e ns ure  e arly s urgical re s e ction follow e d by
appropriate  ch e m oradiation.
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