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Introduction

Pos te rior re ve rs ible  e nce ph alopath y s yndrom e  (PRES)
is  a ne urotoxic s yndrom e  and a ne uroradiological
e ntity. Patie nts  s uffe ring from  th is  s yndrom e  pre s e nt
w ith  h e adach e , alte re d m e ntal s tatus , s e iz ure s  and
vis ual dis turbance s  e tc.1 Th e re  are  a num be r of ris k
conditions  for th is  s yndrom e   including pre  e clam ps ia/
e clam ps ia, s e ve re  h ype rte ns ion, acute  or ch ronic
re nal failure , ch e m oth e rapy, s e ps is  and bone  m arrow
or organ trans plantation.2-5

Th e  clinical pre s e ntations  of th is  s yndrom e  m ay be
non-s pe cific but MRI fe ature s  are  ve ry dis tinctive .
Th e  te rm  PRES its e lf is  a m is nom e r as  th e  le s ions
are  not lim ite d to th e  occipital lobe s  but can als o
involve  th e  parie tal and te m poral lobe s , bas al ganglia,
brain s te m , de e p w h ite  m atte r and ce re be llum .6 PRES
le s ions  m ay s h ow  a dive rs e  patte rn of dis tribution but
us ually h aving dis tinct s ym m e trical or ne ar as ym -
m e trical patte rn. Th e  typical m anife s tations  are  focal
are as  of cortical/ s ubcortical and w h ite  m atte r
vas oge nic e de m a w h ich  m anife s t as  are as  of h ype r-
inte ns ity on T2W  and FLAIR s e q ue nce s .7,8 Th e s e
ch ange s  are  re ve rs ible  if prom ptly diagnos e d and
tre ate d le ading to clinical im prove m e nt. Alth ough
th e s e  are as  of vas oge nic e de m a m ay als o be  s e e n
in com pute riz e d tom ograph y (CT) but MRI is  th e
inve s tigation of ch oice  w ith  T2W , FLAIR, DW  and
ADC s e q ue nce s .9 ,10

Th e  purpos e  of th is  s tudy is  to ide ntify th e  dis tinct
MR im aging fe ature s  and le s ion dis tribution patte rn
of th is  re ve rs ible  s yndrom e  in th e  s outh w e s t re gion
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Materials and Methods

Th e  s tudy h as  be e n done  in a te rtiary care  h os pital
and all im aging w as  done  on a 1.5 T Ph illips  Ach ie va
MRI s canne r. Patie nts  w e re  e nrolle d and follow e d up
from  1s t De ce m be r 2014 to 29 th  Fe bruary 2016 (Fifte e n
m onth s ).
Th e  clinical s ym ptom s  / s igns  of patie nts  lik e  h e ad-
ach e , alte re d m e ntal s tatus , ne ck  rigidity, vis ual dis tur-
bance s  and s e iz ure s  w e re  re corde d. Th e  as s ociate d
ris k  factors  for th is  s yndrom e  lik e  pre e clam ps ia/
e clam ps ia, re nal failure , s e ps is , s e ve re  h ype rte ns ion
and bone  m arrow  or organ trans plantation e tc. w e re
als o note d.
Inclus ion crite ria include d patie nts  w ith  any clinical
ne urological pre s e ntation w h o unde rw e nt MRI and
th e  findings  w e re  s upportive  of th e  diagnos is  of PRES.
All patie nts  w h ow e re  clinically s us pe cte d of h aving
PRES but w ith  no confirm atory fe ature s  on MRI w e re
e xclude d from  th e  s tudy. Patie nts , in w h ich  follow  up
could not be  done  and patie nts  s uffe ring from  claus -
troph obia or any contraindication to MR e xam ination
w e re  als o e xclude d from  th e  s tudy.
Th e  M RI s e q ue nce s  obtaine d w e re  s agittal and
coronal T1W , T2W , FLAIR, DW I and ADC m apping.
Each  s tudy w as  analyz e d by tw o cons ultant radio-
logis ts  in a double  blind inte rpre tation. No contras t
e nh ance d im aging w as  done . Th e  e xpe cte d de m ons -
tration of focal are as  of cortical or s ubcortical or w h ite
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Results

W e  include d tw e nty s ix patie nts  in our s tudy w h o m e t
th e  clinical and radiological inclus ion crite ria. Patie nt
age s  range d from  23 to 65 ye ars  w ith  m e an age
be ing 35.9  ye ars .  Am ong th e m , 19  w e re  fe m ale  and
s e ve n w e re  m ale  and th e  m ale  to fe m ale  ratio w as
1: 2.7.  Am ong th e s e  patie nts , th e  note d ris k  conditions
for pos te rior re ve rs ible  e nce ph alopath y s yndrom e
w e re   pre e clam ps ia/ e clam ps ia (50% ), s e ve re  h ype r-
te ns ion (23% ), re nal failure / ure m ia (15% ), s e ptice m ia
(8% ) and one  patie nt w ith  re nal trans plant (4% )
(Fig.1). Th e  m ain clinical pre s e ntation w e re  alte re d
m e ntal s tatus  (35% ), h e adach e  (31% ), s e iz ure s  (23% )
and vis ual dis turbance s  (11% ) (Fig. 2).

m atte r vas oge nic e de m a w ith  s ym m e trical or ne ar
s ym m e trical dis tribution w as  cons ide re d diagnos tic
of PRES. Patie nts  h aving as ym m e trical or unilate ral
involve m e nt s ugge s tive  of PRES w e re  als o include d.
Th e  targe t finding w as  analyz e d and dom inant
dis tribution patte rns  w e re  cate goriz e d into re s pe ctive
groups  by m utual cons e ns us  of radiologis ts . Th e
patie nts  w e re  all follow e d up clinically w ith  6 patie nts
als o unde rgoing follow  up MRI e xam inations .
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Figure 1: As s ociate d ris k  conditions  of patie nt (n=26)
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Figure 2: Clinical pre s e ntation of patie nts  (n=26)

Th e  targe t findings  of focal cortical/ s ub cortical and
w h ite  m atte r vas oge nic e de m a w e re  note d and dom i-
nant dis tribution patte rn w as  re corde d in re s pe ctive
groups . Th e  le s ions  w e re  occipito-parie tal in fifte e n
patie nts  (58% ),te m poro-occipital in five  patie nts  (19 % ),

frontal  in four patie nts  (15% ) and in th e  bas al ganglia/
de e p w h ite  m atte r including e xte rnal or inte rnal
caps ule s  in tw o patie nts  (8% ) (Fig. 3).
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Figure 3: Le s ion Dis tribution patte rn in s tudy patie nts  (n=26)

In tw e nty four (9 2% ) patie nts  le s ions  w e re  bilate ral
e ith e r s ym m e trical or ne arly s ym m e trical and in tw o
(8% ) patie nts  le s ions  w e re  unilate ral. No ce re be llar
involve m e nt w as  note d in any patie nt in our s tudy.
Sm all h e m orrh age s  w e re  note d in le s ions  in tw o of
our patie nts . Re s tricte d diffus ion w as  note d in one
le s ion in one  of our patie nt. Follow  up MRI w e re  done
around four w e e k s  in s ix patie nts  (23% ) w h ich  s h ow e d
com ple te  or ne ar com ple te  re gre s s ion of le s ions .
Clinical follow  w as  done  in tw e nty patie nts  (77% )
w h ich  s h ow e d clinical re cove ry on s ubs e q ue nt follow
up vis its . None  of our patie nts  h ad any contraindication
to MRI e xam ination lik e  intrace re bral clips  or pace -
m ak e r e tc).

Discussion

Th is  s yndrom e  is  a m is nom e r as  it doe s  not affe ct
only pos te rior part of brain but oth e r are as  lik e  frontal/
te m poral lobe s , bas al ganglia, brain s te m , de e p w h ite
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m atte r and ce re be llum .6 Oth e r nam e s  for th is  are
re ve rs ible  pos te rior e nce ph alopath y s yndrom e  and
h ype rte ns ive  e nce ph alopath y. PRES is  a ne urotoxic
s tate . Th is  is  a re ve rs ible  condition if tim e ly diagnos e d
and tre ate d but de lay in diagnos is  m ay le ad to pe r-
m ane nt ne urological de ficits  and e ve n de ath .11

It is  cons ide re d th at PRES occurs  e ith e r due  to failure
of ce re bral blood flow  autore gulation or e ndoth e lial
dys function in ce re bral ve s s e ls . Failure  of autore gu-
lation occurs  due  to acute  ch ange  in blood pre s s ure
le ading to h ype rpe rfus ion and e ndoth e lial dam age
s o caus ing vas oge nic e de m a.12,13 W h e n e ndoth e lial
dys function is  th e  caus e , it le ads  to vas ocons triction
and is ch e m ia caus ing vas oge nic e de m a.
Th e re  are  s e ve ral conditions  th at can act as  a trig-
ge ring factor for PRES including pre e clam ps ia,
e clam ps ia, re nal failure , acute  glom e rulone ph ritis ,
th rom bocytope nic purpura, SLE, s cle rode rm a, s e ps is ,
bone  m arrow  or organ trans plantation e tc. In our
s tudy w e  found e clam ps ia as  com m one s t ris k  factor
follow e d by s e ve re  h ype rte ns ion. PRES us ually pre -
s e nts  w ith  h e adach e , alte re d m e ntal s tatus , s e iz ure s
and vis ual dis turbance s  e tc. In our s tudy alte re d
m e ntal s tatus  w as  th e  m os t com m on pre s e ntation of
th is  s yndrom e  follow e d by h e adach e .
Th e  m os t dom inant patte rn of dis tribution is  occipito-
parie tal,7,9  but th e re  can be  involve m e nt of dive rs e
are as  of th e  ce re brum , ce re be llum  or brains te m . W h at
e ve r th e  dis tribution it is  im portant to diagnos e  th is
condition prom ptly as  th e  condition is  re ve rs ible  if its
tre atm e nt is  ins titute d e arly. De lay m ay le ad to
pe rm ane nt ne urological dam age  and de ath .
PRES le s ions  can als o be  de picte d on com pute riz e d
tom ograph y (CT) as  focal h ypode ns e  are as  but CT
m ay be  norm al in e arly cas e s .2 MRI is  th e  inve s tigation
of ch oice . Th e  vas oge nic e de m a in PRES can be  w e ll
diffe re ntiate d from  oth e r conditions  lik e  infarctions  /
h e m orrh age s  on diffe re nt s e q ue nce s  of MRI.13 Th is
ability of MRI in diffe re ntiating vas oge nic e de m a from
oth e r ne urological path ologie s  is  vital in e arly diagnos is
of PRES. MRI pre s e ntation of PRES is  us ually ch arac-
te ris tic and is  s o life  s aving.
On MRI, PRES le s ions  are  h ypointe ns e  on T1W  and
h ype rinte ns e  on T2W  / FLAIR s e q ue nce s  and s h ow
facilitate d diffus ion on DW I and ADC7,9 ,11 (Fig. 4 to
7). Th e s e  le s ions  are  typically s ym m e trical or ne ar
s ym m e trical and unilate ral le s ions  are  rare . In our
s tudy s ym m e trical or ne ar s ym m e trical le s ions  w e re

s e e n in 9 2%  and th e  dom inant patte rn w as  occipito-
parie tal.

Figure 4: T1w e igh te d MR im age s  s h ow ing h ypointe ns e  PRES
le s ions  in te m poro-occipital re gions  .

Figure 5: T2 w e igh te d MR im age  s h ow ing  h ype rinte ns e  focal
le s ions  of s im ilar patie nt  in Fig 4.

Magne tic re s onance  angiograph y (MRA) s h ow s  diffus e
or focal vas ocons trictions  or ve s s e l pruning in PRES14

w h e re as  MRV re m ains  unre m ark able . MR s pe ctros -
copy w ill s h ow  re duction of th e  N-ace tylas paratate
pe ak , ch oline  pe ak  and N-ace tylas paratate cre atinine
ratio in th e  involve d are as .15
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A s tudy w as  done  by W .S. Bartyns k i and J.F. Board-
m an in Pre s byte rian unive rs ity h os pital Pitts burg,
PA.Th e y analyz e d MR im aging of 114 patie nts  of
PRES. Th e y found PRES le s ions  in occipito-parie tal
re gion in 9 8%  cas e s , in frontal lobe s  68%  cas e s , in
infe rior te m poral lobe s  in 40% , in ce re be llum  in 30% ,
in bas al ganglia in 14% , in brain s te m  in 13%  and in

de e p w h ite  m atte r in 18% . Th e y found partial and
as ym m e trical le s ions  in 28% .9  O ur s tudy w as
cons onant w ith  th e ir in th e  occipito-parie tal dis tri-
butions  but in contras t w e  obs e rve d no ce re be llar or
brains te m  le s ions . As ym m e trical and partial dis tri-
bution of le s ions  is  als o rare  in our s tudy as  in above
m e ntione d s tudy. M. McKinne y and colle ague s  did a
s tudy in Unive rs ity of M inne s ota M e dical Ce nte r,
Minne apolis , USA and conclude d th at m os t of PRES
le s ions  w e re  in parie tooccipital re gion (9 8.7% ) in th e ir
s tudy follow e d by pos te rior frontal, te m poral, ce re -
be llum , brain s te m  and bas al ganglia.6

Anoth e r s tudy w as  done  by Noh a Moh am m ad Abde l
Maboud Ibrah im  and M anal E badaw y in Tanta
unive rs ity H os pital, Tanta Egypt. Th e  s tudy w as  done
in 22 pre gnant patie nts  s uffe ring from  PRES. Th e y
als o note d m axim um  PRES le s ions  in occipito-parie tal
re gions  in 81.8% .16 Th is  is  in agre e m e nt w ith  our
s tudy. Th e y found  ce re be llar le s ions  in 18%  w h ich
is  contrary to our s tudy. A local s tudy w as  done  by
Roh ana Naq i and Muh am m ad Az e e m uddin in Dow
unive rs ity of H e alth  s cie nce s  k arach i. Th e y  found
m axim um  le s ions  in occipito-parie tal re gion in 41.6%
follow e d by de e p w h ite  m atte r le s ions  in 25% , and
frontal, te m poral, ce re be llar and bas al ganglia le s ions
in 8.3%  e ach .17

W h e n w e  com pare  our s tudy w ith  all above  m e ntione d
s tudie s , w e  note d one  com m on th ing th at occipito-
parie tal patte rn of PRES le s ions  is  th e  m os t com m on
patte rn in all s tudie s . So, w e  can s ay th at th is  typical
patte rn is  s im ilar in incide nce  all ove r th e  w orld. W e
did not find any ce re be llar le s ions  in our s tudy patie nts
and  bas al ganglia le s ions  in only tw o patie nts . It is
pos s ible  th at bas al ganglia and infrate ntorial dis tri-
bution of PRES le s ions  is   le s s  fre q ue nt in th is  part
of w orld as  com pare d to re s t of th e  w orld. W e  found
im aging and clinical im prove m e nt in all our s tudy
patie nts  w h ich  s ugge s ts  th at it is  true  th at PRES  is
re ve rs ible  condition if e arly diagnos e d and prom ptly
tre ate d. W e  als o found th e  fact th at MRI h as  th e  vital
role  in its  e arly diagnos is .

Figure 6: MR FLAIR im age  s h ow ing  focal h ype rinte s e  PRES
le s ions  in s im ilar patie nt of Fig 4.

Figure 7: DW  im age  s h ow ing facilitate d diffus ion of  s im ilar le s ions
in Fig 4.

Conclusion

PRES is  a clinical dile m m a and s h ow s  dive rs ity in
its  le s ion dis tribution on im aging  but h aving dis tinctive
MR im aging patte rn of s ym m e trical or ne ar s ym m e tri-
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cal dis tribution of focal vas oge nic e de m a in brain,
puts  MRI as  a ch oice  inve s tigation in diagnos ing th is
pote ntially re ve rs ible  condition. So, MRI of all clinically
s us pe cte d cas e s  s h ould be  done  for prom pt diagnos is
and m anage m e nt to s ave   patie nts  from  pe rm ane nt
ne urological de ficit and de ath .
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