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Introduction

In date s  back  to th e  ye ar 1844 th e  e arlie s t de s cription
of pe rs is te nt trige m inal arte ry w as  give n. Pe rs is te nt

trige m inal arte ry (PTA) is  th e  m os t com m on of th e
prim itive  carotid-bas ilar anas tom os e s  w ith  an e s ti-
m ate d incide nce  of 0.1 to 1.0%  on ce re bral angio-

gram s  th at pe rs is t into an adult. A num be r of cas e s
of th e  PTA and its  variants  w e re  found at autops y on

ce re bral angiogram s  and on MRI and MRA s cans
de m ons trating th e  anatom y of th is  prim itive  anas -
tom os is  and its  re lations h ip to various  vas cular

dis e as e s .1
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Pe rs is te nt prim itive  trige m inal arte ry (PPTA) is  one  of th e  pe rs is te nt carotid-ve rte bro-bas ilar anas tom os is . It is
us ually unilate ral and s e e n in 0.1 - 0.6 %  of ce re bral angiogram s . It is  as s ociate d w ith  oth e r anom alie s  lik e
e ctas ia and fe ne s tration of th e  ACA, abs e nce  of CCA, th e  abs e nce  of both  ICAs , h ypoplas tic bas ilar arte ry and
ve rte bral arte rie s , bilate ral occlus ion of th e  ve rte bral arte rie s , prim itive  otic arte ry, intracranial ane urys m s  at th e
circle  of W illis , carotid cave rnous  fis tula, m is ce llane ous  conditions  lik e  NF1, K lippe l Fe il s yndrom e , Moya-Moya
dis e as e , s uprate ntorial and infrate ntorial AVMs . It can pre s e nt as  ve rte bro-bas ilar ins ufficie ncy due  to s te al
ph e nom e non and due  to m icro e m boli originating from  ath e ros cle rotic carotid arte ry w h ich  trave l via PPTA to
pos te rior circulation. W e  pre s e nt cas e s  of PPTA caus ing ve rte bro-bas ilar ins ufficie ncy w ith  ce re be llar s igns  due
to s te al ph e nom e non and flatte ning of ve ntral s urface  of pons  on th e  le ft s ide  due  to long s tanding puls ations
of th e  PPTA, and pontine  infarct. Strik ing finding in one  of our cas e s  is  age ne tic appe arance  of bilate ral ve rte bral
arte rie s  in intracranial portion along w ith  proxim al tw o th ird of bas ilar arte ry.
Ke yw ords : Pe rs is te nt prim itive  trige m inal arte ry, Tau s ign, ve rte bro-bas ilar ins ufficie ncy,  pe rs is te nt carotid -
ve rte brobas ilar anas tom os is .
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Cas e  Re port

A 55 ye ar old m ale  patie nt pre s e nte d w ith  gait ataxia
and low e r lim b w e ak ne s s  s ince  1 day. H e  w as  a
k now n h ype rte ns ive . On e xam ination, th e re  w as  no
nys tagm us . Finge r nos e  ataxia and Rom be rg’s  s igns
w e re  pos itive . Th e re  w as  s w aying tow ards  th e  le ft.
De e p te ndon re fle xe s  w e re  e xagge rate d. Pow e r in
both  low e r lim bs  w as  4/5 and uppe r lim bs  w as  5/5.
Se ns ations  w e re  norm al. H igh e r functions  and s pe e ch
w e re  norm al. Clinical s us picion of pos te rior circulation
s trok e  w as  m ade . MRI Brain w ith  MR Angiograph y
of th e  brain and ne ck  w as  done . Th e re  w e re  fe w  s m all,
s catte re d h ype rinte ns e  are as  in bilate ral frontal and
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parie tal w h ite  m atte r on T2W I and FLAIR not s h ow ing
re s tricte d diffus ion on DW I s ugge s tive  of ch ronic
w h ite  m atte r is ch e m ic ch ange s . No acute  infarct or
intrace re bral h e m orrh age  w as  note d. Th e re  w as  a
flatte ning of pons  on le ft s ide  (Fig. 1). Both  ce re be llar

h e m is ph e re s  appe are d norm al (Fig. 2). MR Angio-
graph y of th e  ne ck  re ve ale d norm al CCAs , ICAs ,
ECAs  and ce rvical ve rte bral arte rie s . MR angiograph y
of brain s h ow e d m ark e dly h ypoplas tic V3 and V4
s e gm e nts  of bilate ral ve rte bral arte rie s  and proxim al
and m id portion of bas ilar arte rie s . Th e  pe rs is te nt
prim itive  trige m inal arte ry w as  s e e n on le ft s ide
inde nting and flatte ning ve ntral s urface  of le ft h alf of

Figure  1: Axial T2 im age  s h ow ing PTA on le ft s ide  w ith  flatte ning
of ve ntral s urface  of pons  on le ft s ide  (m ark e d by th e  black  arrow ).

th e  pons . PCOM on th e  le ft s ide  w as  not s e e n. A1
s e gm e nt of righ t ACA w as  h ypoplas tic w ith  both  ACAs
filling from  th e  le ft s ide . MCAs , PCAs  w e re  norm al
(Fig. 3 and 4).

Figure  2: Diffus ion Im age  s h ow ing no acute  infarct in ce re be llum
and brain s te m .

Figure  3: MR Angiograph y brain s h ow ing bilate ral h ypoplas tic
ve rte bral arte rie s , h ypoplas tic bas ilar arte ry in proxim al h alf, PTA
on le ft s ide  (m ark e d by black  arrow ) w ith  h ypoplas tic le ft PCOM

(m ark e d by th e  w h ite  arrow ).

Figure  4a: Late ral MRA s h ow s  Tau s ign – Tride nt s h ape  (m ark e d
by w h ite  arrow ).

4b: MRA s h ow ing bilate ral h ypoplas tic ve rte bral arte rie s  and
bas ilar arte ry, th e  h ypoplas tic A1 s e gm e nt of righ t ACA, a pe rs is te nt
prim itive  trige m inal arte ry on th e  le ft s ide  (m ark e d by w h ite  arrow ),

abs e nt PCOM on le ft s ide .

a b
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Anoth e r 61 ye ar old fe m ale  patie nt pre s e nte d w ith
acute  ons e t naus e a and vom iting, s lurring of s pe e ch ,
inability to m ove  le ft uppe r and low e r lim bs  and fall
w h ile  trying to w alk  for 6 h ours . Th e  pow e r w as  1/5
in th e  le ft uppe r and low e r lim bs  and re fle xe s  w e re
abs e nt. MRI brain s h ow e d acute  in pons  on th e  righ t
s ide  s h ow ing re s tricte d diffus ion on DW I (Fig. 5) w ith
pe rs is te nt prim itive  trige m inal arte ry on th e  righ t s ide
on MR angiograph y of th e  brain (Fig. 6).

Figure  6: MRA brain s h ow ing late ral type  PPTA on righ t s ide
(m ark e d by w h ite  arrow ).

Figure  5: Anoth e r patie nt w ith  diffus ion w e igh te d im age  s h ow ing
acute  infarct in pons  on righ t s ide  w ith  re s tricte d diffus ion (m ark e d

by w h ite  arrow ).

Dis cus s ion

During e m bryoge ne s is  (about 35 days  of ge s tational
age ) , anas tom os is  ris e  be tw e e n carotid and ve rte bro-
bas ilar s ys te m  at 4 s ite s  - trige m inal, otic, h ypoglos s al
and proatlanto inte rs e gm e ntal. Th e s e  anas tom os is
pe rs is ts  for 1 w e e k  and re gre s s  w ith  s ubs e q ue nt
de ve lopm e nt of th e  ve rte bral arte rie s  and pos te rior
com m unicating arte rie s .2 Pe rs is te nt prim itive  trige -
m inal arte ry (PPTA) is  one  of th e  pe rs is te nt carotid-
ve rte bro-bas ilar anas tom os is . It is  us ually unilate ral
and s e e n in 0.1 - 0.6 %  of ce re bral angiogram s .It is
th e  m os t ce ph alad and com m on of pe rs is te nt fe tal
anas tom os is . It aris e s  from  pre s e llar ICA as  it e xits
th e  carotid canal and e nte rs  th e  cave rnous  s inus . It
e xte nds  pos te riorly us ually be tw e e n th e  origins  of
s upe rior and ante rior infe rior ce re be llar arte rie s  and
join th e  m id bas ilar arte ry.3 Flow  in th e  anas tom os is
is  from  th e  ICA to th e  bas ilar arte ry.
Sagittal MR im age  s h ow s  anom alous  ve s s e l as  an
abnorm al flow  void originating from  th e  pos te rior
as pe ct of cave rnous  ICA w ith  h oriz ontal cours e
te rm inating in bas ilar arte ry s e e n as  a Tau s ign (com -
bination of ve rtical and h oriz ontal s e gm e nts  of th e
ICA and th e  proxim al portion of th e  trige m inal arte ry
cre ate s  an outline  of Gre e k  le tte r Tau. Th e  part of th e
bas ilar arte ry caudal to th e  anas tom os is  w ith  th e
trige m inal arte ry is  us ually h ypoplas tic.4

PTA is  of tw o type s  (Salas  clas s ification) - late ral and
m e dial (both  are  e q ually com m on).5 In th e  late ral
type  (Pe tros al type ), it cours e s  pos te rolate rally w ith
th e  trige m inal ne rve  w h ile  m e dial type  (intras e llar,
s ph e noidal or trans h ypoph ys e al pe rs is te nt trige m inal
arte ry) h as  trans h ypoph ys e al or intras e llar cours e ,
cours ing pos te ro-m e dially from  its  origin, w ith  com -
pre s s ion of pituitary gland and pe ne trating th e  dors um
s e lla. Me dial or intras e llar location of PPTA is  m us t
to be  diagnos e d in patie nt unde rgoing trans ph e noidal
s urge ry for pituitary ade nom a as  accide ntal trans e ction
of th e  arte ry can caus e  life  th re ate ning h e m orrh age .6

PPTA is  clas s ifie d according to th e  configuration of
th e  ips ilate ral pos te rior ce re bral arte ry. In Saltz m an
Type  1, pos te rior com m unicating arte ry is  abs e nt or
poorly opacifie d and PCA is  norm al. PPTA is  th e  m ain
s upply to th e  dis tal bas ilar arte ry, pos te rior ce re bral
arte ry and s upe rior ce re be llar arte ry te rritorie s . In
Saltz m an Type  2, P1 s e gm e nt of PCA is  abs e nt w ith
ips ilate ral PCA aris ing dire ctly from  th e  ICA (fe tal
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origin of PCA). Bas ilar arte ry is  us ually h ypoplas tic
in both  type s  caudad to th e  anas tom os is .7 In Saltz m an
Type  3, (calle d Saltz m an variants ), PTA variant dire ctly
joins  to a ce re be llar arte ry. It aris e s  from  th e  ICA and
anas tom os e s  dire ctly w ith  s upe rior ce re be llar arte ry
(Saltz m an type  3a), ante rior infe rior ce re be llar arte ry
(Saltz m an type  3b) or w ith  pos te rior infe rior ce re be llar
arte ry (Saltz m an type  3c) w ith out anas tom os ing w ith
bas ilar arte ry (Fig. 7 and 8). Type  3b variant is  m os t

Figure  7: Draw ings  s h ow s  four type s  of pe rs is te nt trige m inal
arte ry in infe ros upe rior proje ction. A, Draw ing s h ow s  late ral type ,
Saltz m an type  1. a = inte rnal carotid arte ry, b = bas ilar arte ry, c
= pos te rior com m unicating arte ry, d = pos te rior ce re bral arte ry.
B, Draw ing s h ow s  late ral type , Saltz m an type  2. C, Draw ing s h ow s

m e dial type , Saltz m an type  1. D, Draw ing s h ow s  m e dial type ,
Saltz m an type  2.8

com m on. PTA variants  are  uncom m on w ith  an inci-
de nce  of approxim ate ly 0.18 % . De te ction of Saltz m an
is  difficult as  th e s e  are  s m all in calibe r.8,9

Th e  pre s e nce  of e m bryonic ve s s e l in adult life  is  indi-
cative  of dis turbe d ce re bro-vas cular de ve lopm e nt.
H e nce  PPTA is  as s ociate d w ith  oth e r anom alie s  lik e
e ctas ia and fe ne s tration of th e  ACA, abs e nce  of CCA,
th e  abs e nce  of both  ICAs , h ypoplas tic bas ilar arte ry
and ve rte bral arte rie s , bilate ral occlus ion of th e  ve r-
te bral arte rie s , prim itive  otic arte ry, intracranial ane u-
rys m s  at th e  circle  of W illis , carotid cave rnous  fis tula,
m is ce llane ous  conditions  lik e  NF1, Klippe l Fe il
s yndrom e , Moya-Moya dis e as e , s uprate ntorial and
infrate ntorial AVMs . It can pre s e nt as  ve rte brobas ilar
ins ufficie ncy w ith  re s ultant brain s te m  and ce re be llar
infarct due  to m icro e m boli originating from  ath e ros -
cle rotic carotid arte ry, w h ich  trave l via PPTA to
pos te rior circulation or due  to occlus ion of th e  PPTA
w ith  re s ultant de cre as e d flow  in th e  bas ilar arte ry.2

Late ral variant of PTAS is  as s ociate d w ith  brains te m
is ch e m ia, trige m inal ne uralgia and oph th alm ople gia.
M e dial variant is  as s ociate d w ith  pos te rior fos s a
s ym ptom s  due  to s te al ph e nom e non. PTA rare ly
caus e s  trige m inal ne uralgia due  to th e ir intracranial
cours e . Th e y run m e dially and join bas ilar arte ry and
are  le s s  lik e ly to com pre s s  root e ntry z one  of th e
trige m inal ne rve . Th e y can caus e  trige m inal ne uralgia
only w h e n th e ir cours e  is  long and tortuous . PTAVs
(type  3) e nte r pos te rior fos s a th rough  th e  Me ck e l’s
cave  or is olate d dural foram e n, do not join bas ilar
arte ry and cours e  dors ally and run ne ar th e  root e ntry
z one  of th e  trige m inal ne rve  and h e nce  can caus e
trige m inal ne uralgia.10

Strik ing finding in our cas e  is  age ne tic appe arance
of bilate ral ve rte bral arte rie s  in intracranial portion
along w ith  proxim al tw o th ird of th e  bas ilar arte ry.

Figure  8: Sch e m atic re pre s e ntation of origin of PTA from  ICA,
cours ing be tw e e n SCA and AICA and e nte ring bas ilar arte ry.5

Conclus ion

Ide ntification of PPTA is  e s s e ntial in cas e s  of ve rte bro-
bas ilar ins ufficie ncy and brain s te m  infarct. De te ction
of age ne tic / h ypoplas tic PCOM and h ypoplas tic P1
s e gm e nt of PCA h e lps  in clas s ifying PPTA in Saltz m an
type  1 and type  2 re s pe ctive ly.
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