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osterior reversible encephalopathy (PRES) is also known as hyper-
tensive encephalopathy, reversible posterior cerebral edema and pos-
terior reversible leucoencephalopathy.1 Clinically it is characterised

with headache, seizures, visual dysfunctions, focal neurological signs and

Diffuse Brain Involvement in
Hypertensive Encephalopathy Secondary

to Renal Artery Stenosis: Case Report

AABBSS  TTRRAACCTT  A ni ne-ye ar-old ma le pa ti ent ad mit ted to a pe di atry cli nic with se ve re he a dac he, na -
u se a, vo mi ting, high fe ver and vi su al dysfunc ti on. The pa ti ent’s blo od pres su re was 220/170 mmHg.
He had op tic disc ede ma on the right eye, he morr ha ge in the left eye; high se rum ure a and cre a ti -
ni ne le vels with high plas ma re nin ac ti vity and low cre ti ni ne cle ran ce va lu es. In re nal ul tra so nog -
raphy, left kid ney di men si ons was dec re a sed and the re was right re nal com pen sa tory hyper trophy.
In re nal mag ne tic re so nan ce an gi og raphy (MRA), a high gra de ste no sis at the pro xi mal seg ment of
the left re nal ar tery was di ag no sed. In cra ni al con ven ti o nal MR ima ges, dif fu se hype rin ten se le si -
on are as we re se en in bi la te ral ba sal gang li ons, me sen cep ha lon, ce re bel lum, sub cor ti cal are as of
bra ins tem and in de ep are as of whi te mat ter. Dif fu si on we igh ted ima ging (DWI) was nor mal and
in ap pa rent dif fu si on co ef fi ci ent (ADC) map sig nal in ten sity was mildly in cre a sed. The se cli ni cal fin -
dings and MR ima ging (MRI) ab nor ma li ti es we re con sis tent with tho se of hyper ten si ve en cep ha -
lo pathy, and re sol ved with con trol of hyper ten si on.

KKeeyy  WWoorrddss::  Hyper ten si ve en cep ha lo pathy, re no vas cu lar hyper ten si on, 
mag ne tic re so nan ce ima ging

ÖÖZZEETT  Do kuz ya şın da er kek has ta, ço cuk has ta lık la rı kli ni ği ne şid det li baş ağ rı sı, bu lan tı, kus ma,
yük sek ateş ve gör me bo zuk lu ğu ile baş vur du. Has ta nın kan ba sın cı 220/170 mmHg idi. Sağ göz de
op tik disk öde mi, sol göz de he mo ra ji olan has ta da yük sek se rum üre ve kre a ti nin dü zey le ri, yük -
sek plaz ma re nin ak ti vi te si ve dü şük kre a ti nin kle rens tes ti mev cut tu. Re nal ul tra so nog ra fi de sol
böb rek bo yut la rı azal mış tı ve sağ böb rek te kom pan sa tu ar hi per tro fi mev cut tu. Re nal man ye tik re -
zo nans an ji yog ra fi (MRA)’ de sol re nal ar te rin prok si mal bö lü mün de ile ri de re ce de dar lık sap tan dı.
Kon van si yo nel man ye tik re zo nans imaj lar da bi la te ral ba zal gang li on lar, me zen se fa lon, se re bel lum,
be yin ta ba nı nın sub kor ti kal alan la rı ve de rin be yaz cev her alan la rın da yay gın hi pe rin tens lez yon
alan la rı gö rül dü. Di füz yon ağır lık lı gö rün tü le me (DWI) nor mal di ve görünür difüzyon katsayısı
(ADC) ha ri ta sın da sin yal in ten si te si ha fif art mış tı. Sol la pa ros ko pik nef rek to mi ve an ti hi per tan sif
te da vi den son ra, has ta nın semp tom la rı ve man ye tik re zo nans in ce le me de ki bul gu lar bü yük oran -
da ge ri le di. Bu kli nik bul gu lar ve man ye tik re zo nans gö rün tü le me (MRG) anor mal lik le ri hi per tan -
sif en se fa lo pa ti ile uyum luy du ve hi per tan si yo nun kon trol al tı na alın ma sıy la dü zel di. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Hi per tan sif en se fa lop ti, re no vas kü ler hi per tan si yon, 
man ye tik re zo nans gö rün tü le me
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chan ges in men tal sta tus. Mor bi dity and mor ta lity
are clo sely re la ted with early di ag no sis and ap pro-
p ri a te an tihy per ten si ve tre at ment.2-7 Typi cal MRI
fin dings are va so ge nic ede ma are as that are sym-
met ri cally scat te red in pos te ri or ce reb ral cir cu la ti -
on are as. Ge ne rally it ef fects whi te mat ter, but
ra rely cor ti cal le si ons can al so be se en. Hyper ten -
si ve en cep ha lo pathy in re nal ar tery ste no sis ef fects
who le bra in very ra rely. In this child ca se, we sho -
wed a dif fu se bra in in vol ve ment se con dary to ar-
te ri al hyper ten si on be ca u se of a re nal ar tery
ste no sis.

CA SE RE PORT

Our ca se is a ni ne-ye ar-old ma le pa ti ent who had
ad mit ted to a pe di atry cli nic with se ve re he a dac -
he, na u se a, vo mi ting and fe ver. Vi su al dysfunc ti on
and he a dac he we re pre sent for 1 ye ar and in phys-
i cal exa mi na ti on. Me nin ge al ir ri ta ti on fin dings we -
re fo und and Ker nig’s/Brud zins ki’s tests we re
po si ti ve. Ar te ri al blo od pres su re was 220/170
mmHg. In oph tal mos co pic exa mi na ti on, pa pil lary
ede ma and dif fu se exu da ti ons aro und op tic disc of
the right eye and in tra vit re al he morr ha ge in the
left eye we re di ag no sed. Left ven tri cu lar hyper -
trophy was se en in ec ho car di og rap hic eva lu a ti on.
Blo od ure a nit ro gen (BUN) was 72 mg/dL (<50 mg
nor mal). Na, K and Cl va lu es we re 126 mEq/l, 2.6
mEq/l, 88 mEq/l res pec ti vely (nor mal va lu es are
136-145 mEq/l, 3.5-5.1 mEq/l, 98-107 mEq/l res -
pec ti vely). Blo od cre a ti ni ne le vel was in nor mal
ran ge (0.70 mg/dL). Plas ma re nin ac ti vity was cal-
cu la ted as 31 ng/mL/sec (nor mal ran ge is 0.50-5.90
ng/mL/sec). Uri ne Na va lu e in 24 ho ur uri ne col-
lec ti on was cal cu la ted as 270 mg/day (nor mally
>200 mg/day). Cre a ti ni ne cle a ran ce was cal cu la ted
as 50 mL/min/1.73 m² (nor mal ran ge is 83-92
mL/min./1.73 m²).

Cra ni al MRI eva lu a ti on was per for med with
1.5 Tes la (Gyros can NT In ter na, Phi lips Me di cal
Systems, Hol land) MR mac hi ne. In axi al pla ne T2
and flu id-at te nu a ted in ver si on-re co very (FLAIR)
we igh ted sec ti ons; symmet ri cally pla ced, hype rin -
ten se, mul tip le patchy le si ons we re di ag no sed in
bi la te ral fron to pa ri e to oc ci pi tal re gi ons, bi la te ral
ba sal gang li ons, pe ri ven tri cu lar and sup ra ven tri cu -

lar areas, me sen cep ha lon, cor ti cal and sub cor ti cal
whi te mat ter, bra ins tem and bi la te ral ce re bel lum
(Fi gu re 1: A-C). Af ter con trast in fu si on, the re was
no con trast up ta ke in le si on are as. In ADC map,
mildly in cre a sed sig nal in ten sity was de ter mi ned
in afo re men ti o ned le si on are as (Fi gu re 1: D). In
DWI, no dif fu si on res tric ted are as we re pre sent
(Fi gu re 1: E). DWI was per for med in axi al pla ne
with the va lu es of b=1000 s/mm². In ad di ti on, in
or der to ele mi na te T2 shi ne-thro ugh ef fect, ADC
map was ob ta i ned from dif fu si on we igh ted sec ti -
ons.

At the first glan ce, no dif fu si on res tric ti ons in
le si on are as and no con trast up ta ke in ba sal cis terns
and pa rench yma, ru led out a pos sib le di ag no sis of
acu te in farc ti on and me nen gi tis/me tas ta sis res pec -
ti vely. Se ve re ar te ri al hyper ten si on, ele va ti on of
BUN va lu e, dec re a se in blo od elec troly te le vels, in-
cre a sed plas ma re nin ac ti vity in dex and dec re a se in
cre a ti ni ne cle ran ce test we re ac cep ted as di ag nos -
tic clu es of en cep ha lo pathy se con dary to hyper -
ten si on of re nal ori gin. In re nal ul tra so nog raphy
(Tos hi ba Ap li o, Ja pan), left kid ney was at rop hic
(60*35 mm) and right kid ney di men si ons we re in-
cre a sed (116*46 mm) con sis tent with com pen sa tory
hyper trophy. In re nal MRI eva lu a ti on; left kid ney
was de tec ted as at rop hic (Fi gu re 2). In this ra di o lo -
gic eva lu a ti on, ba lan ce tur bo fi eld ec ho (B-TFE) se-
qu en ce was used and scan ning pa ra me ters we re:
TR/TE va lu es= 3.8/1.9 msec; cross-sec ti o nal thick-
ness=8 mm; sec ti on in ter val= 0 mm; scan ning are a
(FOV)=300 cm; mat rix di men si ons= 256 x 256; flip=
60; ac cu i si ti on ti me= 25 sec.

At 12th day of an tihy per ten si ve tre at ment, dif-
fu si on and T2 we igh ted MRI eva lu a ti ons we re re-
pe a ted and comp le te re so lu ti on of afo re men ti o ned
le si ons we re se en (Fi gu re 3: A-C). In ad di ti on, la pa -
ros co pic left nep hrec tomy was per for med at 24th

day of tre at ment. Af ter the ope ra ti on, evi dent reg -
res si on in blo od pres su re va lu es and evi dent im pro -
ve ments in bi oc he mi cal blo od pa ra me ters we re
se en.

DIS CUS SI ON

PRES is a cli ni cal en tity de ve lo ping af ter hyper -
ten si on acu tely or su ba cutly and cha rac te ri zed
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with re ver sib le ra di o lo gic and cli ni cal signs. An in-
cre a se in the vas cu lar per me a bi lity and dysfunc ti -
on in ce reb ral au to re gu la ti on in hyper ten si ve sta tes
and ce reb ral va so ge nic ede ma, ari sing as a re sult of
the se ab nor ma li ti es we re tho ught to be res pon sib -
le for ne u ro pa rench ymal le si ons se en in PRES.3,6,8,9

It is sug ges ted that, cha rac te ris tic ra di o lo gi cal vi -
ews of le si ons, in the pos te ri or ce reb ral cir cu la ti on
are de ri ved from the re gi o nal dif fe ren ces of in trac -
ra ni al ad re ner gic re cep tor dis tri bu ti on.9 Sin ce,
sympat he tic in ner va ti on of the pos te ri or ce reb ral
vas cu la tu re is scar ce, com pen sa tory pro tec ti ve res -
pon se to the sud den in cre a ses of ar te ri al blo od pres-
su re is not ef fi ci ent.

FIGURE 1: Initial MR images: A-C, Axial FLAIR MR images show symmetric abnormal signal intensity in supraventriculer cortico-subcortical regions, pons and
cerebellum, basal ganglions (respectively). D, In ADC map, increased signal intensity areas in basal ganglions.  E, Normal findings in DWI.

FIGURE 2: In renal MRI evaluation, atrophy of the left kidney and compen-
satory hypertrophy of the right kidney.
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Le si on lo ca li sa ti ons se en in PRES are cor re la -
ted with the prog no sis of the pa ti ent. In ca ses of
mild hyper ten si on, the fin dings are usu ally sup ra -
ten to ri al; in ca ses of mo re se ve re hyper ten si on, si -
mi lar chan ges are no ted in the ba sal gang li a,
ce re bel lar he misp he res, and bra ins tem.3,8,9 In hy-
per ten si ve en cep ha lo pathy, le si ons in the pos te ri or
ce reb ral cir cu la ti on are as are typi cal. Alt ho ugh pe -
ri ven tri cu lar re gi on can be ef fec ted, cor ti cal and
sub cor ti cal in vol ve ment is ra re. In ad di ti on to in-
vol ve ment of pos te ri or ce reb ral cir cu la ti on are as in
PRES, in vol ve ment of an te ri or ce reb ral cir cu la ti on
are as, pons, ce re bel lum and bra in stem we re re por -
ted in fre qu ent.1 A few ca ses of hyper ten si ve en cep -
ha lo pathy with do mi nant bra ins tem in vol ve ment
we re re por ted in the li te ra tu re.10-12

Fu ji wa ra et al re por ted a ca se of 38-ye ar-old
ma le pa ti ent as a ra re form of hyper ten si ve en cep -
ha lo pathy cha rac te ri zed with dif fu se in vol ve ment
of  bra ins tem and ne arly to tal pre ser va ti on of sup -
ra ten to ri al re gi on.13

In hyper ten si ve en cep ha lo pathy, with the use
of DWI met hod, va so ge nic ede ma can be re li ably
dis cri mi na ted from cyto to xic ede ma se en in ce reb -
ral isc he mi a, with no res tric ti on in dif fu si on in va-
so ge nic ede ma. In comp li ca ted PRES ca ses with
ir re ver sib le le si ons, dif fu si on res tric ti on is se en.14

Bra ins tem in vol ve ment is only se en in sud den
ar te ri al blo od pres su re ele va ti ons and is re la ted with
bad prog no sis.12 If le si ons are res tric ted to the ba se of
the bra in, gli o ma, acu te in farc ti on, os mo tic mye li no -
li sis, en cep ha li tis and vas cu li tis such as ne u ro beh cet
sho uld be tho ught in dif fe ren ti al di ag no sis. In dif fe -
ren ti al di ag no sis, de ter mi na ti on of acu te in farc ti on
in acu te ca ses has cli ni cal im por tan ce. In ad di ti on to
its gre at ca pa bi lity to re ach a de fi ni ti ve di ag no sis, qu -
an ti ta ti ve dif fu si on eva lu a ti on can al so be help ful to
start an ap prop ri a te and early tre at ment.

In pe di at ric po pu la ti on, PRES is ra re and ge n-
e rally oc curs af ter re nal di se a ses as acu te glo me ru -
lo nep hri tis, re nal vas cu lar hyper ten si on or chro nic
re nal fa i lu re.15-17 Es te pa et al re por ted 6 ca ses of hy-
per ten si ve en cep ha lo pathy in a gro up of 21 pa ti -
ents aged bet we en 5-15 ye ars with re no vas cu lar
hyper ten si on af ter re nal ar tery ste no sis.18 Bı çak et
al re por ted two ca ses of PRES in a pe di at ric po pu -
la ti on af ter posts trep to coc cic glo me ru lo nep hri tis,
with bi la te ral symmet ri cal hype rin ten se le si ons in
pa ri e to oc ci pi tal re gi on and af ter ap prop ri a te tre at -
ment they sho wed that, all le si ons we re sub si ded
in con trol MRI scan nings.19

In our ca se, we ha ve se en pat ho lo gi cal in vol -
ve ment of bi la te ral ba sal gang li ons, bi la te ral fron-
to pa ri e to oc ci pi tal re gi ons, pe ri ven tri cu lar and
sup ra ven tri cu lar are as, me sen cep ha lon, bra ins tem,
bi la te ral ce re bel lum and cor ti cal and sub cor ti cal
whi te mat ter se con dary to hyper ten si on as a re sult
of uni la te ral re nal ar tery ste no sis. Af ter an tihy per -
ten si ve tre at ment, comp le te re so lu ti on of the le si -
ons we re shown.

In ca ses of de la yed tre at ment, prog res si on to
isc he mi a, mas si ve in farc ti on and ra rely mor ta lity
can be se en. Cli ni cal symptoms and ra di o lo gi cal
fin dings in PRES are comp le tely re ver sib le af ter
tre at ment. As a re sult, in hyper ten si ve en cep ha lo -
pathy, ra di o lo gi cal eva lu a ti on is im por tant for early
di ag no sis and early ini ti a ti on of tre at ment.

FIGURE 3: Follow-up MR images 12 days after initial MRI. A-C, FLAIR im-
ages show complete resolution of lesions.
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