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RELATIONSHIP BETWEEN CEREBROVASCULAR DISEASE 

AND USE OF ORAL CONTRACEPI'IVE AGENTS 

By 

John F. Aita 

A THESIS 

Presented to the Faculty of 

The College of Medicine in the University of Nebraska 

In Partial Fulfillment of Requirements 

For the Degree of Doctor of Medicine 

Under the Supervision of R.H. Messer, M.D. 

Omaha, Nebraeka 

January 31, 1968 



It is estimated that in 1961, oral contraceptive agents 

were employed by 408,000 wemen; in 1965, by 5,000,000; and that 

by 1980, twenty to forty million females will control their 

fertility with oral contraceptive agents. Never before has such 

potent medication been taken nluntarily by so many people for an 
(1) 

object other than control of disease. 

Certainly teday, these agents pepresent the least expensive, 

easiest and most certain method of contraception yet devised, but 

they are not ll?'tmght with out hazard. 

Since 1961, when the first case was reported, there has 

been growing interest regarding the relationship between thrombosis 

and oral contraceptive agents. The world literature has experienced 

a wide ranging controversy over whether this is either an effect 

and cau.se relationship, or a relatienship due enly to coincidence. 

This presentation is limited to a comprehensive but succinct 

renew in the world literature of: The 50-plus reported eases which 

show a relationship between cerebroTascular disease and the u se of 

oral contraceptive agents; Hemostatic alterations, noted in con

junctiem with the use of oral contraceptive agents, which alledgedly 

f'ultill the requirements of Virchow•s triade for the pathogenesis 

of venous thrombosis: VariGUtl studies that evaluate the relation

ship between oral contraceptives and thromboembolio disease; and 

Contraindications to the use of oral contraceptive agents with re

gards to their relationship to cerebrovascular disease • 



omplete neurolegic examination the same 
which reTealed no residual paralysis or 

rologio disease 
ormal EID few days later 

was followed with an EEG which showed 
tumor 

ormal skull films 
ormal CSF examination 

ormal skull films 
ormal CSF examination 
En -slow wave focus, centering on left 
poral region 
ain scan increased uptake in left 

ntal temporal and parietal areas 
ft carotid arteriogram - cemplete 

lusion �f left middle cerebral artery 
its wi�n 

orrnal skull films 
CSF protein of 100 mg% 

Outcome 

Discontinued contraceptive 
medication and no re
currance 

Discontinued contraceptive 
medicaticm-no recurrance 

l)Suffered a major motor
seizure
2)Developed Cheyne-Stekes
respirations and a supraventri
oular taoh:,eardia
3)Lef't pupil became f ixed and
dilated and she died shortly
after

Slew improvement in asphasia

and hemiplegia 

l)No change for 24 hrurs
2)Rapidly deteriorated with
signs of increasing intra-
cranial pressure 
J)Died

Insert 1 

ll'inal diagnesis 

Post Mortum 
l)'fhrembeais of left in
ternal carotid artery- ex
tending into the anterior 
and middle oerebral arteries
2)Swelling and softening of
left cerebral hemisphere

Autopsy 
l)Cerebral infarct or
left hemisphere
2)Thrombus that occluded
left middle cerebral artery



J.Uthor 
(2) 

Whyte 

( 3) 
Hoogewerf 

(4) 
Wolf' 

(5) 
Bradford 

Oral Contraceptives 

Ortho-Novum 2mg. 
for 2 years 

Oraoon 

C-Quens

Oraoon or C-Quens 

Enovid 2�S mg. 
1 year 

Enovid 5mg for 
4 years 

Ovulen for 6 
months 

for 

Age 

32 

32 

29 

23 

Past and family histor;r 

Para 7. Patient was tired 
following shopping 

No past migraine · 

l)Rhsmatio fever as a
child vi th subsequent
murmur or heart disease 
2)Patient•s mother suffered
a •streke" at 68

Occasional diffuse 
headaches associated with 
spots before eyes 

1)6veeks prio r to ad
mission--transient  diplopia
2)2 weeks prior to ad-
mission -- occasional head
ache

Symptoms and signs 

Transient hemiparesis and 
aphasia for 10-15 minutes 

Unilateral paresthesia followed 
by transient hemiparesis of 
varying degree, associated with 
severe headache. One suffered 
aphasia 

l)Patient found on fioer
attempting to reach a phone

2)Right hemiplegia, Babinski sign
and hoaonyaot111 ll•ianep9ia
3)Unable to speak or write
4)Answers que1tions by nodding
head

l)Abrupt onset of right hemiplegi ..
2)Right facial weakness and
Babinski
3) Expressive aphasia

Sudden onset of: 
l)Right upper motor-neuron paral ai
of face
2)Complete paralysis o! right arm
3)Pronounced weakness .or right 1•
4).Aphasia



Tests 

l)BP 160/90
2 )Normal skull films
3)EEG -- suggested a left hemisphere lesion
compatible with vascular etiology

Arteriography' -- partial· occlusion of right 
middle cerebral artery 

l) Aortic aroh angiDgram -complete occlusion
of right common carotid artery at the carotid
siphon

Arteriegraphy - comple\e occlusion of right 
internal carotid artery near origin 

Cerebral angiography' --cemplete 1,eft internal 
carotid occlusien just above bifurcation 

Outcome 

l)Dllotiitbucl Enavid
2)Gradual improvement in
speech, reading and writing

Insert 2 

Final Diagnosis 

Left parietal lesion, 
probably due to cortical 
venous thrombosis 



Author 
( 6) 

torentz 

(7) 
Illis 

Oral Contraceptives 

Enavid 5 mg. QID 
for 3 unths for 
dysmenorrhea 

? for 2 months 

OYulen for 9 day-a 

Anovlar 

Age 

41 

28 

41 

39 

Conovid E for 5 months 24 

Past and family history 

1)5 miscarriages
2)0ccasionally hypertensive
3)Father vi.th coronary
artery disease

4)Paternal grandmother wi. th
hypertension

1)3 years previously, 5
weeks post-partum, episode
ot sudden onset of' pain and
cyanosis of right forearm,
with absence of right
brachial and radial pulses
for 2 days

l)Sister with )ypertension
2)Father died of heart dis

ease
3)0oclusion of left anterior
and posterior tibial arteries 
at age 30 

s,mptoms and signs 

l)Difficulty finding words for
12 hours
2)Headache for 12 hours
))Nominal aphasia
4)Dysgraphia and dyslexia
5)Finger agnosia
6)Right-left disorientation

l)Minimal left hemiparesis for 2
years following oral contraceptiTes
2)Left Tisual field disturbances
for 2 years following oral contra
ceptives

l)Sudden onset of right sided head

ache and a cornplete·lett hemiplegia,
hemianopsia and hem.i-anesthesia

l)At'ter being on oral contra
ceptives:

a)Few weeks--attacks flf clumsi�'
. neea ·· of·.left hand fer )0 seconff 
. evecy-.2-3 days 

· 

b)2 months later: more prolong-'J
episode that spread to involve
left face, arm and leg

2)Left herrlparesis

l)F,pisodes of weakness ot right
body for 4 months
2)Dysphasia with last episode
J)Right face am arm weakness,
nominal dysphasia and right-left;
confusion



Tests 

l)Normal brain scan
2)Normal CSF examination
3)EEG-suggested bilateral cortical damage of
diencephalic change

l)Nonnal brain scan
2)Bleod studies --moderately increased
englobulin lysis time
3)!!D-seme asymmetry or slow activity with
higher amplitude slowing over the left
hemisphere and several bursts of asymmetric
sleep spindles and vertex waves

Insert 3 

Outcome Final Diagnosis 

Persistent left hemiparesis after Medial inferior pontine 
5 months infarct 

l)Questionable left facial
paresis after 7 months
2)Discontinued contraceptive
medicatien

Infarction (embelic?) in 
distribution of Mght 
middle cerebral artery 



Author 
( 8) 

Cole 

Oral Contraceptive 

�ovid 2.5 mg for 
6 months 

Norlutin for l year 

Age 

24 

24 

Past and Family history 

l)Gravida 3, Para 3
2)Hypertensive with Iirst
pregnancy
J)Family history of hyper
tension

l)Gravida 2, Para 2
2)0ocasional syncope with
menstruation

Symptoms and signs 

l)A.f'ter on Enovid:
a)ltmonths-nausea and vomiting,
vertigo, blurring of vision,
diplopia for 30 minutes for three
days
b)6 months-buzzing in right ear,
vertigo, nausea and vomiting, heacf.
ache and parasthesias in upper rig�
extremity - weakness of left ann We
next day

2)Right pupil 6nm; Left 4. 5 mm
3)Mild right peripheral facial
paresis
4)20-30% decrease in muscle power ef
both left extremities
5)Deep tendon reflexes slightly in
creased on left
6)Left plantar response more extensor
than right

l)Suddenly lost consciousness and
noted improperly functioning left
upper extremity 
2)0pticokinetic nystagmus reduced i•
le.rt to right target direction
3)Decreased sensation over left fac•
4)Moderate left central facial
paresis
5)Tongue deviated tG left
6)Musole power in left arm was zero,
in le.rt lower extremity 60% of norm.ji.
proximally and 80% distally
7)Left plantar response extensor,
right fiexor
8) Impaired position sense in left;
upper extremity, but not in lower
9)Extinction of pinprick in left
limbs
lO)Left visual field deficit with
double simultaneous stimulation



Tests 

Left retrograde brachial arteriogram showed 
an occlusion of the le.ft vertebral artery 
in its turn on the atlas 

Nonnal brain scan. CSI' with protein of 
95. EEG revealed .3-4 cycle/sec waves of
50 to lOOuv in right anterior temporal mid
temporal region

Outcome 

Remained in a neurologic state 
and was discharged to a 
chronic nursing facility 

!:rter 8 mo nths:very minimal 
lef't; facial weakness 

.lnser-11 � 

Final diagnosis 

Probable pontine in
f'arction due to vertebral 
artery occlusion 

Infarction {embolic) in 
the distribution of right 
middle cerebral artery 



Author Oral Contraceptive 

Norethynedrel with 
Mestranol for 3 years 

Ortho-Nowm 2mg 
tor 11 days 

Age 

33 

37 

Past and family- history 

Treated with Reserpine 
for 2 years for hyper
tension 

Histcry of migraine 
headache since puberty. 
Cytomel 2.,u,/dq tor 
2 years 

Symptoms and signs 

l)Intermittent episodes of
syncope, vertigo, and loss of
balance for 3 weeks
2)Progress weakness of left
lower extremity for 4 days
JtAdmi tted vi th a right hEllli
paresis 
4)Neurologic examination reveal.,
marked dysarthria; bilaterall7
decreased racial sensation; right
central facial weakness and de
creased gag reflex on right;
tongue deviated to right; right
hemiparesis and some ataxia or
left. extremities; plantar respon�
extensor on right and fiexor on
le.rt, with a hemisensory def'icit
on right limbs
5)Patient then developed bilater
extensor plantar response, stup
disconjugate eye movements, and bi
lateral internuclear opthalmophegia
and left. peripheral facial palsy

l)Right supra-orbital pain and
sudden onset of a left hemipares
affecting arm, leg and face
2)30 minutes later, she develope
deviation of right eye towards the
right for 15 mimtes
3)Left limb muscle strength 6o% et
normal; J,eft plantar response wa1
extensor and right, flexor 



Tests 

l)Decreased blood viscosity
2)Normal CSF examination, brain scan and
central retinal artery pressures

3)Normal coagulation bleeding and pro
thrombh:1 times

l)Normal lumbar puncture
2)EID showed abnormal bursts o:f slowing
over lei'li hemisphere
3)Brain scans revealed a large area ot ab
normal uptake in lei'li frontal parietal re
gion
4)Previous le.rt carotid arterigram showed
constriction or left internal carotid
artery as it entered the skull
$)Repeat left carotid arteriogram revealed
no filling of anterior of middle cerebral
arteries

Outcome 

Neurologio deficit unchanged 

after 3 weeks 

stepped medioatien and she 
became well in l day 

Insert 5

Final diagnosis 

Infarction in the dis
tribution or right middle 
cerebral artery (right post
erior cerebral artery?) 

Progres•ive occlusion of 
left internal carotid 
artery at the siphon 



Author 

(9) 
Holbrook 

Oral Contraceptive 

Norethindrone with 
Mestranol 2 mg for 
> months

Norethynodrel with 
Mestranol for _l½ 
years 

Age 

26 

29 

29 

Past and family history 

Cardiac murmur 

Symptoms and signs 

l)Became nauseated, vomited and
noted she could not see well in
le.rt visual field
2)Later, noted some parasthesias
of left arm, leg and neck
3)Dense left homonymous hemianop

l)Progressive weakness of right
arm over several weeks
2)Right lower extremity became
affected and mental impairment be�
came obvious
3)Memory impairment and dysphasi;4
4)Right hemiparesis an d hem.i
sensory deficit
S)Increased deep tendon refelexes
and a right extensor plantar
response

l)May 1963, patient was given hormone tablets(?) to help her
conceive. Af'ter 2 weeks she fainted, was asphasic and blind
for 2 days, and had a severe frontal headache. Past history
of f'rontal headaches
Improud after medications were stopped
2)0ct. 1966, patient was supplied with an oral contraceptive.
On 10th day she fainted 3 times, became dysarthric and then
aphasic. Blurring of vision, numbness, wnd weakness of right
hand and arm, severe frontal headaches and sharp stabbing
eceipital region pain followed
3)Deaember 1966, patient supplied with different oral contra
ceptive. On March 26,1966, she felt dizzy and faint, numbness
and weakness developed in right arm and hand;;ecame dysarthrid
and then aphasic. She had a severe frontal headache and sharp
stabbing occipital pain



Tests 

l)Right carotid arteriography-no
abnormality
2)Left carotid arteriography-middle
cerebral branch ecolusien

Arteriography showed narrowing of whole 
of le.ft carotid tree 

l}Normal CSF examination
2)Right carotid arteriogram suggested
vertebral insufficiency
;)Catheter studies suggested le.ft vertebral
artery was anomalous at origin
4)Right vertebral artery showed tapering
and final and complete occlusion high in neck

Outeom.e 

Remains considerably disabled 

Good functional recovery but 
eu.ggeration of right rehexes 
a:rt.�l' 3 weeks

_Piscontinued oral contraceptive 
and she has remained well 

Died 
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Final diagnosis 

Autopsy-thrombosis of 
right vertebral artery
with infarction of rig ht 
brain stem 



.Author Oral Contraceptive 
(10) 

Bickerstaff 
and 
Holmes 

For 9 months 

For 12 months 

For 6 months 

A.ge 

34 

33 

23 

24 

26 

Insert 6 

Past and family history Symptoms and signs 

1)4 months after starting oral contraceptive, she suddenly
developed paralysis of lett face and arm together with a
right Horner's syndrome. Partial recovery followed.
Patient refused to discontinue oral contraceptive.
2)6months later she abruptly developed aphasia, right sided
hemianopia and pal"alysis of right arm. Partial recovery atter
1 week, but showed pseudobulbar features with foroed laughter
and crying 

l)Past history of
diastolic hypertension

1)3 weeks prior to admission, she
developed weakness of right arm
and leg for 2 hours and recovered
completely
2)7 day-s later she developed a
total right sided paralysis and
aphasia which gradually cleared

l)Sudden onset of momentary left
temporal pain follewed by jargon
dysphasia, right hemiplegia, and
loss of sensation over right faoa,
Yi��• and a� Sympt0ms lasted 24 

l)Suddenly developed loss of
sensation over right tace and arm
and jargon dysphasia
Lasted 48 hours and then cleared
2)3 months and 4 months later (stit�
on oral contraceptive), she had an
identical, though shorter, attack
and recovered

l)Sudden onset of pain in right
neck followed by numbness of right
face and parasthesias down lett.
side of body, accompanied by dis
tortion of hearing, double vision,
slurring of speech and hiccups
2)Paralysis of right 6th and 7th



Tests Outcome 

All features cleared over two 
months 

Lasted 7 days and then rapidly re
covered with residual increase in 
right sided reflexes 

Steady recovery over 6 weeks 

Insert 7 

Final diagnosis 



Author 

(continued) 

Oral Contraceptive 

Two types f'or 14 
months 

Several months 

5 months 

1 year 

Age 

32 

27 

36 

31 

Past and Family history 

Suddenly developed flaccid 
paralysis of right face and 
arm with aphasia 

1)3 weeks previously,
sudden paralysis of right
face, arm and leg which re
solved after 3-4 days
2)Examination showed a
right upper motor neuron
facial weakness and an
increase in right arm and
leg reflexes

Suddenly developed a right 
hemiplegia and dysphasia 

Signs and s;ytptems 

cranial nerTes 
3)4 hours later a left hemiplegia
ocoured, followed by tetraplegia
and deep coma
4)Consoiousness returned, but she

was anarthric,tetraplegic and sub
ject to decerebrate attacks on
stimulation

J,)Abrupt onset of verf-.igo, vomitini 
and ataxia of gait accompanied by 
marked course tremor of head, arms 
and legs of the type seen in lesio 
:of nid nucleus. Marked emotional 
lability. Eye movements showed 
spontaneous irregular Tertical 
nystagmus; also a coarse static 
tremor or all limbs increased by 
movement. Abnormal left plantar 
reflex 



Tests 

Right carotid arteriography-total 
occlusion of right middle cerebral 
artery 

Normal CSF examination 

Normal OS.F exarninstion at onset 

Outcome 

After 2 months, mild weakness 
of left side with hyperreflexia 
and sensory loss 

After 3 weeks, increase or right 
sided reflexes only 

Considerable disability a.rter 6 
months 

After 3 months, residual ex
pressive and receptive dysphasia 
wi-th increase of right sided re-
flexes 

A.rter 2 months, gross disability 
and marked expressive dysphasia 

Insert 8 

Final diagnosis 



Author Oral Contraceptive 

2 years 

18 months 

9 months 

Age 

31 

35 

Past and family history 

Migraine attacks associated 
with headache and vomiting 
for 15 years 

l)Awoke with right sided
hemiplegia and aphasia
2)Speeeh returned after
3 days and limbs became
norm.al after 7 days 

l year Past history of hyper
tension 

1 year 45 

18 months but had 33 
stopped shortly before 
onset of symptoms 

Symptoms and signs 

l)Sudden onset or distortion of
sensation in the occipital region,
and this area becane hyperasthet
Ptosis or right eyelid, diplopia
and a left hemiparesis with loss
of sensation followed
2)Symptoms remained for 5 days an4
gradually improved

l)Abrupt onset-of weakness of
left face, arm and foot with
some weakness of thigh
2)Left sided hyperrefiexia and
an extensor plantar

Suddenly developed paralysis of 
right side of body with d.rsphasia 

Suddenly developed tingling throu 
out right side of body, accompani 
by a brief period of confusion and 
prolonged dysphasia 

Right hemiplegia and aphasia 
occured suddenly 



Author Oral Centraceptive Age Past and family history Symptoms and signs 

1 year 30 HSeveral egisodes of 
ashinf lig ts and im-

pairmen or- both visual
fields with occasional 
headaches while taking oral 
contraceptive 
2)Twice suddenly fell to
ground, once with vertigo 
3)Refused to stop the •pill•
and these transient ischemic 
attacks of brain stem
continued
4)Atter 3 months, she agreed
to stop oral contraceptive
and died 2 days - later

9 months 30 l)Su.ddenly developed vertigo 
and tinnitus in left ear 
2)10 days later, sudden
vemiting was followed by
vertigo and ataxia, which 
lasted 24 hours and then 

�yased. 
Patient left with lef't

sided cerebellar ataxia for 
3 weeks and th en gradually-
improved 

2 years 41 l)Suddenly developed blurred 
visbn follewed by total blind-
ness, vertigo and ataxia
2)Total blindness for 24 hours,
followed by partial recovery,
leaving her with a persistent 
macula-sparing congruous left
homonymous hem.ianepia



Teats 

CSl" was normal 

· CSF was normal

Outcome 

Insert 9 

Final diagnosis 

Autopsy - no structural 
cause for death 



Author 
(11) 

Baines 

(12) 
Zilkha 

Stewart
Wallace 

(13) 

Oral Contrapeptive 

Conovid for 2 weeks 

Enavid for 7 weeks 

Ortho-novin 2mg for 
6 months 

Conovid E for 22 
months 

Ovulen for 6 months 

Age 

29 

23 

26 

32 

46 

Past and family history 

Epileptio seizures at 
age 17; none since age 
19 

History of migraine since 
childhood associated with 
patchy- vision, numbness 
of lips and arms followed 
by headache 

Symptoms and signs 

l)Sudden onset of vomiting and
convulsions followed by naccid
ness
2)Right hemiplegia with sus
tained ankle clonus and increasef
tendon jerks
J)Cematose with right sided
Babinski and Heitmann

l)Unusual feeling and sensation
of falling tor 15 minutes - twic�,
followed by confusion, dysphasia.,
disorientation and difficulty
naming objects
2)Weakness of right face and hand
3)Increased deep tendon rene•es
in. right am

Congruous left upper qu.adrantic 
visual field defect for 6 weeks 

Suddenly developed a typical 
lateral medullary syndrome, with 
severe vertigo and vomiting, 
ataxia, diplopia and right Horn t •

syndrome, and loss of sensation 
over right face and lert. half of 
body 

Sudden onset of vertigo and un
steadiness, causing her to lurch 
and fall to the right, visual dis
comfort on looking to the right 
without closing one eye, and ex
cessive drowsiness. Both plantars 
were extensor. 



Tests 

l)CSF was normal
2)Skull films were normal
j)EEG -- local excess of delta activity in
left central region

l)Normal CSF
2)Normal skull films
3)Nomal left carotid arteriogram
4)Normal lumbar air encephalogram
5)EEG showed delta activity at 2½/sec in
le.t't fronto-temporal area

Outcome 

After 4 weeks, nominal 
dysphasia 

Ko change after 4 months. 
St.opped oral contraceptive 

Slight residual defect after 
2 months 

Gradually recovered 

Insert 10 

Final diagnosis 

Autopsy-Thrombosis of 
left middle cerebral artery 
and thrombosis of rig ht 
anterior cerebral artery 

Thrombosis of vertebral of 
a posterior inferior 
cerebellar artery 

Isohemic disturbance of 
brain stem 



Tests 

l)WBC of 18 ,100/cmm
2)ESR of 45nm per one hour
))Increased total fatty acids and serum 
en0lesterel 
4)Lert carotid angiogram complete occlusion
of internal carotid artery at origin

i,csF with 6 rbc/cmm 
2)Angiography--block of lower part of batilar
artery

Outeane 

Insert 11 

Final diagnosis 
MiOpsy - recent infarct 
of left cerebral hemisphere 
associated with edema and 

lineal herniation; thrombosis 
of lef't. common carotid, left 
middle and anterior cerebral 
arteries 

Autopsy -thrombus of last 
inch of right vertebral 
artery and softening of 
right pons 



Author 
(14) 

Nevin 

(1�) 
1£htish
anuddin 

Oral Contraceptive 

Norethisterone and 
Ethinyioestradiol for 
l year

Anovlar 4 mg for 6 
months 

Age 

26 

Past and family history 

Mild pharyngitis 5 days 
prior to admission 

Symptoms and signs 

l)On day of admission, she felt
cold, became restless, and con�
fused and unable to move right
arm and leg
2)1:rowsy with slurred speech•
right pupil slightly larger !h
le.ft; upper motor neuron weakn 
of right face; right hemiplegi 
and tenderness over left connnon 
carotid artery 

l)Sudden onset of headache over
the vertex, followed by pain in
right side of neck, numbness of
right face, sensation of coldne:ill
in right halves or lips, giddi
ness, ataxia, syncope, diplopia,
hyperacuaia in both ears and
paraathesiaa in le.ft arm and leg.
2)Paralysis of right lateral
rectua, lower motor neuron weak-
ness of right face. Decreased left 
oorneal renex and decreased 
sensation over left face. De

creased hearing on right and 
Weber lateralized to left. 
J)Weakness of left arm with

• slightly increased tone. Left
hemi-hypalgesia. Increased S9p

. tendon reflexes on le.rt. Le.ft 
plantar was extensor and right, 
equivocal. 
4)Developed le.ft hemiplegia,
dysarthria and unconscirusness;
associated with increase in tcne
and opisthotonos; both plantars
became extensor
,)developed a spastic tetraple



Tests 

1 )N onnal CSF 
2)EEG - delta focus over posterior right 
hemisphere 
3)Brain scan--abnonnal density along dis-
tribution of right middle cerebral artery 
4)Angiography - total occlusion of right 
middle cerebral artery 

Outcome 

Almost full·recovery in 3 
weeks 

Insert 12 

Final Diagnosis 

Right middle cerebral 
artery stem occlusion 
with infarction of right 
cerebral hemisphere:; 



Au-thor 
(16) 

Gardner 

(17) 
Shafey 

Oral Contraceptive 

6 women aged 22-39 on 
oral contraceptive 
up to 14 months 

Enov.i.d 10mg for 3 years 

Age 

29 

Past and family history 

Non-contributory 

Past hi story of hypertens
ion 

Symptoms and signs 

ill experienced a prodrome of 
recurrent vascular headache lastiW1i 
several weeks. In,, this represented 
a new headache pattern. In 5 patients 
cerebral infarction occured. In 4 
of these, the lesion developed af� 
days of transient focal symptoms. ID 
one, recurrent episodes of orural 
monoparesis occured at intervals 
preceeding hemiplegia. The firth 
patient became paralyzed abruptly. 
The last patient developed cerebral 
migraine with left sided numbness 
and had a generalized seizure. All 
patients terminated oral contra
ceptives with onset of neurologio 
IJYMP'tem, acept the last patient. 
Carotid arteriograph;y in one

patient 3 weeks after onset of 
aphasia disclosed segmental 
narrowing of occlusion of smaller 
cerebral arteries 

l)Developed occipital and frontal
headaches and transient episodes
of vertigo, diplopia and numbness
of right hand. Noted to be confuse•
and disoriented and unable to re
member events. Headaches increasei
in severity, were unremitting and
localized in right parietal region. 
2)Demonstrated le:f't hemiparesis,
le:f't hemit:,)palgesia and dense left
homonymous hemianopsia with de
creased optokinetio nystagmus on
moving the tape to the right.



Tests 

l)l™rmal CSF
2)Em-delta focus over right temporocentral
region
3)Brain scan-abnormal ;iokup over same area
4)Right carotid angiography showed beading of
right middle cerebral artery and occlusion of
several major Sylvian branches. 5nn shift of
right internal cerebral vein to left

l)Angiography and pneumoeneephalography re
vealed no abnemalities
2)Brain scan- abnormal pickup in right

parietal region 

l)Normal CSF
2)EEG-delta focus in �ght f'rontotemporal
region 
3)Brain scan - pickup along distribution of
right middle cerebral artery
4)Carotid angiography - narrowing of intra
crenial portion of internal carotid which
appeared beaded and diffuse

Outcome 

Left spastic hemiparesis 
after 1 month 

Resolution of all neurologic 
signs over l week 

Rapid improvement in a few 
days 

Retained a spastic 
hemiparesis 
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Final diagnosis 

Large infarction in right 
cerebral hemisphere due to 

partial occlusion of right 
middle cerebral artery 

Sensory stroke due to 
thalamic infarction 

Infarction in right parietal 
region 

Right hemisphere infarction 
in distribution of right 
middle cerebral artery-



Author Oral Contraceptive 

Norinyl 2mg for 4 
months 

Enovid 5mg for 2 years 
and Norlestrin 5 mg 

Ortho-Novum 10mg for 
2 years 

Enovi d 5mg for 6 
months 

Age 

20 

39 

28 

Past and family history 

l)Family history of
Raynaud 1s phenomenon of
strokes
2)Thrombi of left radial
and ulnar arteries, gang
rene of left finger tips
and amputation of left
hand

Past history of hypertension, 
obesity md abnormal glucose 
tolerance 

Symptoms and signs 

l)Began to have right sided head
aches and suddenly became hemiplegjo
2)Flaccid left hemiplegia with
weakness of lower left face, left
hemi�ypalgesia and left homonymous
visual field defect

l)Gradually progressive numbness
of left side of body and face.
2) Examination revealed left
homonymous hemianopsia and left
hemihypalgesia

l)Became irritable and noted right
sided headaches. Followed by
parasthesia of lefi hand, arm and
face
2)Examination revealed construct
ional apraxia, right to left con
fusion and lefi homonymous hemi
anopsia 

1)2 days following a cholecysteot
patient noted headache and became
periplegic 
2)0n examination she had a dense
left hemiparesis, homonymous
heimianopsia and hemihypalgesia



Tests 

l)Bilateral carotid angiograms showed a left
ternporoparietal mass and beading of right 
interal carotid artery intracranially and its 
proximal branches; suggestion of superior 

sagittal sinus thrombosis 
2)C3F grossly bloody with xanthochromic
supernatant

l)Norm.al neurologio examination several
years later

l)Neurologic examination was unremarkable

l)Neurologio examination was unremarkable

l)Neur010gic examination was unremarkable

Outcome 

No recurrance 

Discontinued oral contra
ceptives and no recurrance 

No recurranoe 

No recurrance 
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Final diagnosis 

Autopsy-intra-cerebral 
hematornia in left fronto
temporal regions; 11l11ltiple 
infarctions in both hemi
spheres; thrombosis of 
superior sagittal sinus and 
cortical veins. 



Author Oral Contraceptive 

Ortho-Novum 10mg for 
1 year 

(18) 

R.H. Messer 2 months 
( unpUb'U.shed) 

Norethindrone 2mg and 
Mestranol .lmg £or 3 
months 

Norethindrone 2mg and 
Mestranol .lmg for 7 
months 

Nor•·'1hindrone 2mg. and 
Mestranol .lmg for l 
month 

Age 

29 

32 

21 

20 

20 

Past and family history 

Marfan's syndrome 

l)Inability to become
pregnant
2)Hypothroid with PBI
of 2.9

Symptoms and signs 

l)Onset of headaches followed by
stiff neck, nausea, vomiting, con
fusion, disorientation, and gen
eralized seizures with focal onset
in right arm
2)Examination revealed expressive
dysphasia, right hemiparesis and
bilateral extensor plantar response91
Her neck was stiff and there was a
positive Brudzinski sign

l)Patient discontinued oral contra
ceptive after temporarily experienc
an acute loss o! vision, vertigo,
aphasia and weakness and numbness 
of left arm 

l)Onset of retro-optic headache
that was progressive; suddenly 
associated numbness of left hand 
and arm. Symptoms were transitory 
and cleared in 24 hours 

l)Pain in left oalf £or 3 days
followed by bilateral loss of
vision in the right side which
was temporary in nature and
cleared spontaneously

l)Episode of partial loss of visioali
in one eye that was temporary and
cleared spontaneously



Tests 

l)Unremarkable neurologio examination 

Outcome 

No recurrance 
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Final diagnosis 



Author Oral Contraceptive 

Norethindrone S mg 
tor l week 

Age 

27 

Past and family- history 

l)Previous hy-sterectomy-
2}Lens opacity in lef't
eye since birth

Signs and symptoms 

l)Patient received oral contra
ceptive as a trial for symptomatic 
relief of chronic mastitis of 
both breasts 
2)Patient noted vertigo, contusion
and a syncopal episode for first 
time in her life after l week 
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Patterns that evolve f rom the cases presented are t hat one 

fourth of the women had a past or family history that could be 

related to their cerebrovascular di sease; that the cerebral arteries 

were frequently the site of involvement; and that initially, many 

of the neurologic symptoms were transient or slowly progressive. 

This last pattern should serve as a warning to patient and physician 

that the oral contraceptive must be stopped i mmediately •• No other 

trend is noted with regards to pati ent's age, signs and symptoms, 

actual diagnosis or type dosage or duration of use of oral contra

ceptive, other than perhaps t he incomplete nature of pertinent 

infonnation presented. 

ttFind out t he cause of this effect, 
or rather s~y , the cause of this defect, 
For this effe ct defective comes by cause. tt 

Hamlet Act I,Scene5 line 97 

With this in mind, we e xamine the vascular and hematologic 

alterations brought about by oral contraceptive agents. It has 

been noted the oral contraceptives , as well as pregnancy, result in 

a loss of venous tone, venous distension with an associated decrease 

in velocity of blood flow t hrough veins. ( l ! .1iis would promote stasis, 

which is a portion of Virchow's t r iade for the pathogenesis of a 

thrombus. 

In rabbits treated wit h Enovi d, changes were produced that 

were similiar to those found in the vasculature of pregnant rabbits. 

These included an increase i n smooth muscle; a lacy and fra~ented 

appearance in the reticulum; a decrease in t he amount of Alcian

bl ue positive material; an d t he elastica became more attenuate and 
( 2b) 

lost much of its corregati on. Thi s would not meet Virchow's re-

qui rement of i ntimal damage for promot i on of thrombus formation. 
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It is generally agreed that the following hematologic 

factors and elements are i ncreased with the use of oral contra

ceptive agents: Fibrinogen , prothr ombin, Factors VII and X, 

platelet count, profibrinolysi n (pl asmi nogen) and inhibitor (anti

fibrinolysin). The following Factors and tests are not increased 

with use of oral contracepti ves: Factors V and VIII, 1 stage pro

thrombin time, partial thromboplast in time, 8ephalin time and 

Fibrinolysin (plasmin). Even thru gh several coagulation factors 

and elements of blood are i ncreased, this does not truly represent 

a hypercoagulable state necessary f or the pathogenesis of a thrombus 

as specified by Virchow. I t is dif ficult to quantitate in vitro 

alterations in coagulation mechanisms with those in vivo, other than 

to say that coagulation will be del ayed or will not take place in 

the absence of any of the coagulati on factors. To find even a single 

in vitro increase in a clott ing f actor or substance and describe this 

as a hypercoa gulable state, one must first correlate this with changes 

in other factors in vivo whi ch may have a compensatory influence. 

'- The contraindications f or the use of oral contraceptives appear 

greater in number t han are f requent ly stated. The contraindications 

enumerated below are incrimi nated because of their role in Virchow's 

triade for the pathogenesis of venous throvnbosis: 

1) Da.~age to t he endothelium of the veins; 

2) Increased coagulabil ity of the blood; 

3) Stasis of blood i n the veins; 

and its relationship, direct - Virchow's triade itself, or indirect

resultant emboli, to cerebrovasuular disease. 



A)Family history of: 

1) Vascular disease 

2) Coronary or i s chemic heart disease 

B) Previous history of : 

1) Varicose veins 

2) Thrombophlebit is 

3) Thro~boembolic disease and/or infarction 

4) Rheumatic fever in chi l dhood, but without 
(16) 

evidence of cardiac sequelae 

5) Congestive heart failure 

6) Coronary ar i s chemic heart disease 

7) Vascular disease 

C) Current history of: 
(91) 

1) Lactation 

2) Gross overweight 
(15) 

3) Increased age 
(15) 

4) Carcinoma 

OS) 

5) Operation or other trauma 

6) Polycythemia 

7) Hematologic disorders associated with 

increased destruction of erythrocytes 
(22) 

with snbsequent release of thromboplastin: 

a) Sickle cell hemoglobinopathies 

b) Paroxysmal nocturnal hemoglobinuria 

c) Thro,,bocytopenic Purpura 

d) Acquired hemolytic anemias 

-4-
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Until recently, the American literature has hinted that the 

relationship between cerebro-vascular disease and oral contra

ceptive agents was one of coincidence only, where-as the English 

and European literature has suggested an effect and cause relation

ship. However, the most recent American literature seems to have 

joined step with the British. On the basis of this knowledge, of 

the severe cerebrovascular lesions that do occur, of the hematologic 

and vascular alterations reported, of the numerous contraindications 

and on the basis of conservative medical j udgment, it is felt that 

the relationship between cerebrovascular disease and oral contra

ceptive agents is a relationship of effect and cause. 
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