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De s criptor

Acute  ne urological dis e as e s  ne ce s s itating inpatie nt
ne urologic cons ultations  are  uncom m on in young
w om e n, s e ve ral are  particular to pre gnancy and th e
pos tpartum  pe riod.1 Th e s e  dis tinct dis e as e s  can affe ct
th e  ce ntral ne rvous  s ys te m  as  w e ll as  pituitary gland.
Som e  are  e xclus ive  to th e  ph ys iologic ch ange s  of
pre gnancy e .g. e clam ps ia, pos tpartum  ce re bral
angiopath y, re ve rs ible  ce re bral vas ocons triction
s yndrom e , pos te rior re ve rs ible  e nce ph alopath y s yn-
drom e , Sh e e h an s yndrom e , lym ph ocytic ade noh ypo-
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BACKGROUND:  Acute  ne urological dis e as e s  re q uiring h os pitaliz ation are  rare  in young w om e n. Many are
uniq ue  to pre gnancy and th e  pos tpartum  pe riod, contribute  to approxim ate ly 20%  of m ate rnal de ath s  w h ich  is
s ignificant. M RI is  s afe  in pre gnancy and is  th e  inve s tigation of ch oice  for m os t of th e s e  dis e as e s . OBJECTIVE:
To s tudy th e  role  of MRI in diagnos is  of acute  ne urologic e m e rge ncie s  in pre gnant and pos tpartum  w om e n.
METH ODS: Th is  w as  a re tros pe ctive  s tudy carrie d in th e  De partm e nt of Radiology, JPMC h os pital ove r one  1
ye ar from  Nove m be r 2015 to Nove m be r 2016, afte r approval by e th ical re vie w  com m itte e  of th e  h os pital. Patie nts
re fe rre d to our de partm e nt for MRI brain w ith  com plaints  of ne urological s ym ptom s  and s igns  during pre gnancy,
in pe ripartum  pe riod (up to 6 w e e k s ) w e re  include d in th e  s tudy. RESULT: Total of 31 patie nts  w ith  s igns  and
s ym ptom s  of acute  ne urological dis e as e s  w e re  e valuate d us ing MRI brain. Age  range  w as  be tw e e n 18 to 40
ye ars  w ith  m e an ave rage  of 25.9  ye ar. Th e  com m one s t radiological diagnos is  w as  PRES in 13 patie nts . Oth e r
patie nts  h ad CVST 9  patie nts  (w ith  h e m orrh agic infarct), acute  infarction in 5 patie nts  and pituitary apople xy 1
patie nt. 1 patie nt h ad tube rculom a. 2 patie nts  h ad unre m ark able  brain im aging. CONCLUSION: Radiologis ts
m us t be  w e ll aw are  of th e  im aging findings  of acute  ne urological e m e rge ncie s  and th e ir com plications , occurring
in pre gnancy and th e  pue rpe rium .  W ith  e arly and accurate  diagnos is , radiologis ts  m ay m ak e  im portant contributions
to th e  care  of th is  patie nt population.
Ke yw ords : PRES, M RI in pe ripartum , CVST in pre gnant w om e n, s trok e  in pue rpe rium
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ph ys itis . O th e rs  are  nons pe cific but occur m ore
com m on in pre gnant w om e n including ce re bral infarc-
tion, ce re bral dural ve nous  th rom bos is  and pituitary
apople xy.2 Th e  s ym ptom s  of th is  dive rs e  group of
acute  ne urological dis e as e s  are  e ith e r nons pe cific
or ove rlapping, it can be  ch alle nging to m ak e  out th e
diagnos is  clinically.3 De laye d diagnos is  not only le ads
to de vas tating com plications  but als o contribute s  to
approxim ate ly 20%  of m ate rnal m ortality.1,4 Im aging
h as  aparam ount role  in th e  diffe re ntiation and e xclu-
s ion of various  ne urologic conditions , and m os t of
th e  tim e , im aging findings  can point th e  clinician to
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accurate  diagnos is .3 Th e  fre q ue nt and m os t invok e d
im aging tool is  une nh ance d CT brain, but it h as  low
diagnos tic ability for s ubtle  w h ite  m atte r ch ange s  and
inability to s urve y th e  intracranial vas culature 5,6 ofte n
giving non diagnos tic or fals e ly ne gative  re s ults  and
le ads  to de laye d diagnos is .5

Th e  s afe  and e xce lle nt im aging m odality h aving h igh
diagnos tic yie ld for m os t of acute  ne urologic dis e as e s
pe culiar to pre gnant and pe ripartum  w om e n is  MRI.1,6

MRI aids  in ide ntification of th e  dis crim inating im aging
findings  in th e s e  dis e as e s  and allow  e xclus ion of
oth e rs . In cas e s  w h e n im aging findings  are  une q ui-
vocal, aw are ne s s  of acute  ne urological dis e as e s
as s ociate d w ith  pe ripartum  and cons cious ne s s  of th e
incre as e d probability of ce rtain dis e as e s  in th is  pe riod
w ill allow  a brie f diffe re ntial diagnos is .2

Th e  aim  of th is  article  is  to s tudy th e  com m on acute
ne urological dis e as e s  in pre gnancy and pos tpartum
pe riod.

ce ptibility s e q ue nce s  w e re  done . Additional s e q ue nce s
including pos t contras t axial, coronal and s agittal
im age s  and MRV or MRA (tim e  of fligh t) w e re  als o
acq uire d in s e le cte d patie nts .
Te am  of e xpe rie nce d radiologis t and re s ide nt h aving
ade q uate  e xpe rie nce  in ne uroradiology re vie w e d all
th e  cas e s .

Me th ods

Th is  w as  a re tros pe ctive  s tudy carrie d in th e  De part-
m e nt of Diagnos tic Radiology, Jinnah  pos t m e dical
ce nte r h os pital ove r one  1 ye ar from  Nove m be r 2015
to Nove m be r 2016, afte r approval by e th ical re vie w
com m itte e  of th e  h os pital. Patie nts  re fe rre d to our
de partm e nt for MRI afte r ne urologic cons ultations
re q ue s te d from  obs te tric te am  w e re  include d. Th e
patie nts  h ad com plaints  of acute  ne urological s ym p-
tom s  and s igns  including pre e xis ting w ors e ning or
ne w  ons e t s e ve re  h e adach e , ALOC, fits , vis ual burring,
acute  ons e t vis ual los s , fe ve r and ne urological de ficit
during pre gnancy, in pos tpartum  or pos t abortion
pe riod (up to 6 w e e k s ) w e re  include d in th e  s tudy.
Patie nt’s  de m ograph ics  and clinical h is tory w e re
e valuate d by re trie ving m e dical re cords  and inte r-
vie w ing patie nts  on ph one  calls . De m ograph ic vari-
able s , pre gnancy fe ature s  including parity, ge s tational
age , trim e s te r, ante  partum  com plication, h is tory of
m e dical, ne urologic, and obs te trical illne s s e s  and
m ode  of de live ry w e re  as ce rtaine d.
All im aging w e re  done  on Ph illips  1.5 Te s la MR
Scanne r, us ing 8-ch anne l h igh  re s olution h e ad coil.
Bas e  line  im age s  including axial T1, T2, Sagittal T2
and coronal FLAIR s e q ue nce s  w ith  s lice  th ick ne s s
of 5 m m , w e re  re trie ve d. DW I/ADC m apping and s us -

Re s ults

Total of 31 patie nts  w ith  s igns  and s ym ptom s  of acute
ne urological dis e as e s  w e re  e valuate d us ing MRI
brain, additional MRV (tim e  of figh t s e q ue nce ) w as
pe rform e d in 9  s e le cte d patie nts . Age  range  w as
be tw e e n 18 to 40 ye ars  w ith  m e an ave rage  of 25.9
ye ar. Th e  com m one s t radiological diagnos is  w as
PRES in 13 patie nts . O th e r patie nts  h ad CVST 9
patie nts  (w ith  h e m orrh agic infarct), acute  infarction
in 5 patie nts  (acute  is ch e m ic infarct 3 patie nts  &  acute
ve nous  infarct w ith out e vide nce  of CVST 2 patie nts )
and pituitary apople xy 1 patie nt. 1 patie nt h ad tube r-
culom a. 2 patie nts  h ad unre m ark able  brain im aging.
(Tab. 1)

S/No. Imaging Diagnosis No. of patients

1

2

3

4

5

6

7

PRES

CVST

Acute ischemic infarction

Acute venous infarction

Pituitary apoplexy

Tuberculoma

Unremarkable imaging

Total patients

13

9

3

2

1

1

2

31

Table  1: Im aging daignos is

Mode  of de live ry (Tab. 2) w as  e m e rge ncy Ce s are an
s e ction in 15 patie nts , s pontane ous  vaginal de live ry
in 12 patie nts and 4 w om e n h ad abortion during
s e cond trim e s te r.

S/No. Mode of delivery No. of patients

1

2

3

Cesarean section

Spontaneous vaginal delivery (SVD)

Abortion

15

12

4

Table  2: Mode  of de live ry

Mos t of patie nts  pre s e nte d w ith  com bination of
s ym ptom s  (Tab. 3) w ith  m os t com m on s ym ptom  be ing
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alte re d le ve l of cons cious ne s s  follow e d by s e ve re
h e adach e , acute  lim b w e ak ne s s  and fits . H is tory of
ge s tational h ype rte ns ion w as  pre s e nt in 24 patie nts .
H igh  grade  pue rpe ral fe ve r w as  als o th e  pre s e nting
com plaints  in 7 patie nts .

is  particularly h e lpful in diffe re ntiating vas oge nic of
PRES from  cytotoxic e de m a and h e lps  radiologis t in
confide ntly e xcluding infarction.12

Th e  CVST w ith  h e m orrh agic ve nous  infarction w as
th e  s e cond m os t com m on dis orde r, com pris ing of 9
patie nts . Sym ptom s  w e re  ALOC, ne urological de ficit
and fe ve r.  Th e  m os t com m on s ym ptom  w as  ALOC/
ne urological de ficit. MRVs e q ue nce  (tim e  of fligh t)
w as  done  in all 9  patie nts .
Pre gnancy and pue rpe rium  are  m os t pre vale nt pro
th rom botic s tate s  le ading to ce re bral ve nous  th rom -
bos is .13 Contributing factors  to h ype rcoagubility inclu-
de  adaptive  ph ys iological ch ange s  in th e  body to fulfill
de m ands  of grow ing fe tus  and h e m odynam ic ch ange s
to re duce  pue rpe ral h e m orrh age , during pue rpe rium
infe ction and ins trum e ntal de live ry or Cae s are an
s e ction are  additional ris k  factors  and in pos tpartum
pe riod ris k  m ay be  aggravate d by volum e  de ple -
tion.13,14,15

MRI w ith  th e  inclus ion of MR ve nograph y and s us -
ce ptibility-w e igh te d im aging is  th e  im aging s tudy of
ch oice  for diagnos ing dural s inus  th rom bos is .16

On MRI Th rom bus  in dural s inus  appe ars  as  h igh
s ignal on T1, T2-w e igh te d im age s  and FLAIR s e -

Dis cus s ion

PRES w as  m os t pre vale nt dis e as e  in our s e rie s .
Patie nts  pre s e nte d w ith  rapidly de ve loping s ym ptom s
of H e adach e , ALOC, fits  and vis ual blurring. H e adach e
w as  th e  m os t fre q ue nt one . All th e  patie nts  h ad
ge s tational h ype rte ns ion. Follow  up im aging w as  als o
done  th at s h ow e d com ple te  re s olution in 5 patie nts ,
inte rval re gre s s ion in 4 and non-re s olution in 1 patie nt
(afte r 8 w e e k s ). 3 patie nts  w e re  los t to follow  up.
PRES w as  als o m os t fre q ue nt diagnos is  in s e rie s  of
Sh anth irani B e t all,7 and Gull P e t all.8

PRES is  pote ntially re ve rs ible  condition but can
progre s s  to non-re ve rs ible  infraction if not m anage d
e arly.5

Th e  path oph ys iologic m e ch anis m  in PRES is  th ough t
to be  vas oge nic e de m a caus e d by im paire d ce re bral
auto re gulation and e ndoth e lial dys function.6,9

Th e  arch e  type  ne uroim aging findings  of PRES are
e s s e ntially due  to vas oge nic e de m a and include
s ym m e trical T2W  and FLAIR h ype r inte ns itie s  in
s ubcortical w h ite  m atte r in occipital lobe s  w ith out
corre s ponding diffus ion re s triction on DW I/ADC
m apping.10,11 (Fig. 1)
H ow e ve r, e de m a m ay als o be  s e e n in oth e r ce re bral
re gions .6 W e  notice d m os t fre q ue nt involve m e nt of
occipital lobe  follow e d by parie tal lobe , frontal lobe ,
bas al ganglia, ce re be llar h e m is ph e re  and brain s te m .
W e  als o notice d e xclus ive  frontal lobe  involve m e nt
in one  patie nt. (Graph  1) Diffus ion w e igh te d im aging

S/No. Symptoms No. of patients

1

2

3

4

5

6

7

8

Gestational HTN

Altered level of consciousness (ALOC)

Headache

Limb weakness / neurological deficit

Fits

Fever

Visual blurring

Acute loss of vision

24

14

13

10

10

7

2

2

Table  3: Pre s e nting m ate rnal m orbidite s

Figure  1: PRESS; Multiplane r and m ultis e q ue ntial im age s  s h ow
T2W  and FLAIR h ype r inte ns ity in righ t parie tal lobe , not s h ow ing
corre s ponding diffus ion re s triction and re s olution on follow  up

im aging

Graph  1: Sh ow ing involve m e nt of brain re gions  in PRES
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q ue nce . H ow e ve r, in th e  e arly s tage  of e volution
th rom bus  m ay appe ar is ointe ns e  to brain on T1-
w e igh te d im age s  and h ypointe ns e  on T2-w e igh te d
im age s , m im ick ing norm al flow .17

Th is  pitfall can be  ove rcom e  by us e  of gadolinium
e nh ance d MRI th at s h ow s  corre s ponding filling de fe ct
in dural s inus  on pos t contras t im age s .3 In our s tudy
all cas e s  of CVST are  s e e n w ith  as s ociate d ve nous
infarct. Ve nous  e tiology is  s us pe cte d w h e n infarctions
occur in non-arte rial te rritory, w ate rs h e d or bilate ral
th alam ic re gions , us ually h aving h e m orrh agic trans -
form ation as  w e ll, typically at gre y-w h ite  m atte r
junction. H e m orrh age  appe ars  as  h ype r inte ns e  foci
on T1 and T2 (T2-h e m os ide rin rim ) w ith  corre s ponding
s ignal drop out on s us ce ptibility w e igh te d s e q ue nce .
Diffus ion-w e igh te d and s us ce ptibility-w e igh te d s e -
q ue nce s  are  particularly h e lp full in diagnos ing acute
arte rial is ch e m ia and h e m orrh agic infarction re s -
pe ctive ly. MRV als o adds  to th e  diagnos tic value  of
routine  MR im aging and be tte r de m ons trate s  th e
layout of th e  m ajor ce re bral ve ins  and dural ve nous
s inus e s .2 (Fig. 2)

and pue rpe rium  s tate  rath e r th an pre gnancy. 2,18,19

W h ile  pre gnancy re late d is ch e m ic and h e m orrh agic
s trok e s  are  as s ociate d w ith  Pre  e clm aps ia and H ype r-
te ns ion.20,21

In tw o patie nts , pre s e nte d w ith  com plaint of h e adach e
h ad norm al ne uroim aging.
Anoth e r patie nt, prim i gravida w ith  h is tory of prolong
labor pre s e nte d w ith  s ym ptom s  of vis ual blurring and
h e adach e  on h e r 2nd pos t partum  day,w as  diagnos e d
as  cas e  of pituitary apople xy. MR im aging s h ow e d
e nlarge d pituitary gland w ith  h ype r inte ns itie s  on T1
w ith  fluid le ve l on T2 in it.
Anoth e r patie nt pre s e nte d on h e r firs t pos t abortion
w ith  com plaints  of fe ve r, h e adach e  and fits . Th e
diffe re ntials  diagnos is  w as  CVST and PRES. O n
im aging, ring e nh ancing s uprate ntorial le s ions  w e re
s e e n w ith  partial diffus ion re s triction in th e m  and
diagnos e d as  tube rculom a. In th is  cas e  MR im aging
rule d out th e  com m on clinical diffe re ntials  le ad to
diagnos is  of tube rculom a.
Sh anth irani B e t all,7 and Gull P e t all8 and Al-H ayali
e t all22 in th e ir s tudie s  als o found m os t com m on
dis e as e  to be  PRES follow e d by CVST and s trok e .

Figure  2: CVST; Multiplane r and m ultis e q ue ntial im age s  s h ow
h ype r inte ns itie s  on T1W I w ith  corre s ponding s ignal dropout on

SW I re pre s e nt h e m orrh age . Los s  of norm al flow  void in righ t
s igm oid s inus , due  to s inus  th rom bos is .

Ne xt le ading caus e  of acute  ne urological e m e rge ncie s
w as  s trok e  w ith  com plaints  of ne urological de ficit,
vis ual blindne s s  and s e iz ure s . 3 out of 5 cas e s  w e re
acute  is ch e m ic infracts  s h ow ing diffus ion re s triction
in arte rial te rritory and 2 cas e s  w e re  w ate rs h e d
ve nous  infarcts , h ow e ve r no radiological e vide nce  of
CVST w as  found on MRI and MRV. Ge s tational h ype r-
te ns ion w as  a cons tant fe ature  in th e s e  patie nts .All
h ave  pre s e nte d w ith  acute  ons e t of th e  s ym ptom s
w ith in firs t th re e  pos tpartum  days .
Ris k  of is ch e m ic s trok e  and intracranial h e m orrh age
due  to proth rom botic s tate  is  h igh  in th e  pe ripartum

Conclus ion

Acute  ne urological dis e as e s  s e e n in pre gnant and
pe ripartum  w om e n are  dive rs e  group of dis orde rs .
MRI is  th e  m odality of ch oice  h aving h igh  diagnos tic
accuracy for m os t of th e m . Early radiological re fe rral
and us e  of accurate  im aging tools  w ill cre ate  s ubs -
tantial pos itive  im pact on w om e n h e alth  care .
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