I  CLINICOPATHOLOGICAL CONFERENCE

A 24-year-old man with cerebral infarction

HK Ng, R Kay, KY Lau, FWS Ko, JCK Lee

Presentation of case l1a.

Dr Ko*: Today’s clinicopathological conference is
about a 24-year-old man who presented to the Acq
dent and Emergency Department at the Prince of Wa
Hospital with a cerebral infarction. The patient was
bank teller who had good past health except for allg
gic rhinitis. He was a non-smoker and a non-drinkg
and had no history of drug abuse. He was brought irji
hospital by ambulance, following his sudden collap4g
in the street during his lunch hour. Passers-by had
ticed that his right arm had a twitching movement. T
patient himself was unable to give a history becau
he was unconscious.

In the resuscitation room, the patient was se
conscious and had a score of 11 on the Glasgow co
scale. He could open his eyes spontaneously, utte
few incomprehensible sounds, and had localised p4
on the left side of his body. His blood pressure wz:
normal, at 110/67 mm Hg, and his pulse was 65 be
per minute and regular; he did not have a fever. T
neck was soft, and pupils were equal and reactive &
light. Fundal examination showed neither papilloede
nor haemorrhage. Neurological examination showsg
a flaccid paralysis on the right side. Reflexes we
depressed on that side and the plantar was up-goi
Cardiovascular and abdominal examinations we
normal. The neurosurgeons were called and a plain cg
puted tomography (CT) scan was immediately taken.

Dr Lau';: Before the CT scan, X-rays were taken g
the patient’s chest, lateral neck, and skull; they we
unremarkable. The plain CT scan showed neithe
mass lesion nor hydrocephalus. Although there wa g
suspicion of a loss of grey-white matter junction at t
left parietal lobe, this was not clear-cut. If | were th
radiologist reporting this CT scan, | would probabl
have reported it as being normal. Three hours late
contrast CT scan was performed (Fig 1). There wa:s
loss of grey-white matter junction in the territory o

This clinicopathological conference is from the Prince of Wales Fig 1. Contrast computed tomography scans
Hospital, The Chinese University of Hong Kong, Shatin, Hong Kong ~ performed 3 hours after adr_mssmn ) o
Scans show loss of grey-white matter differentiation (arrows;

* Department of Medicine la & 1b) in the left fronto-parietal region, with effacement of
TDepartment of Diagnostic Radiology the adjacent cerebral sulci

HKMJ Vol 4 No 1 March 1998 67



Ng et al

the left-middle cerebral artery when compared witga.
other parts of the cerebral hemisphere. There wj
however, no substantial mass effect. The appeara
was consistent with acute infarction. The vertex of t
left cerebral hemisphere, corresponding to the dist
bution of the callosomarginal artery, was spared. T
posterior division of the left-middle cerebral artery wa
also spared; the whole left-middle cerebral artery w
thus not involved. A follow-up chest X-ray was take
2 days later and was essentially normal.

Dr Ko: The patient was admitted to the medica
ward with a diagnosis of cerebral infarction. He de
veloped profuse vomiting which subsided. Results
blood investigations were as follows: haemoglobi
level 164 g/L (normal range, 140-180 g/L); white ce
count 13.2x190L (normal range, 4.0-10.8x10.); and
platelet count normal. The erythrocyte sedimentatig
rate was 5 mm/hr, and the clotting profiles, renal fun
tion, and liver function were normal, as were bloo
gases and levels of blood glucose, cholesterol, and
glyceride. The electrocardiogram was also normal.
cardiologist in our team performed an echocardiogra
There was good left ventricular function and the le
atrium was not enlarged. We specifically looked fog,
a patent foramen ovale, but it was absent. It is wo
noting that a transthoracic echocardiogram but not
transeesphageal echocardiogram was performed. T
VDRL test, and urine and blood cultures were neg
tive. Autoimmune factors such as antinuclear factg
and anti-DNA and anti-cardiolipin antibodies werg
absent; complement levels were low.

The patient subsequently had a fever (temperatu
4(rC), but sepsis work-up was negative. Intraveno
cefuroxime was given, and glycerol was administerg
to reduce cerebral oedema. Fraxiparine (Sanofi, Sur
UK), a low molecular weight heparin, was given t(
treat the cerebral infarction. The patient remaine
stable over the next 2 days with a score of 10-11 on
Glasgow coma scale. However, he developed a sudt
deterioration 2 days after admission. The left pup
became fixed and dilated, and the patient exhibited
extended posture of the right side of the body. ACT sc
was repeated. The neurosurgeons reassessed the pa
and decided not to use active intervention. The patie
died shortly afterwards on the same day.

Dr Lau: This is the plain CT that was taken 3 days é’rff)'rn';‘gg'g?j';t;“i‘s;f‘t:g:“a%ﬁg;ggnography scans

after the patient’s admission to hospital (Fig 2). Thel@a & 2b) subacute infarction in the left fronto-parietal region

is a hypodense area on the left cerebral hemisphérebvious and corresponds to the anterior division of the left
and mass effect is compressing the ventricles and mifjddle cerebral artery and left anterior cerebral artery
i hi f th . L f the | iddl istribution; the callosomarginal artery was spared; note the
ine shift of the anterior division of the left-midd €extensive positive mass effect, with compression on the

cerebral artery and left anterior cerebral artery. All thieontal horns, and marked left to right midline shift (arrow)
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Table 1. Causes of ischaemic stroke in adults younger than 30 years *

Causes Patients, n=41
No. (%)
1 Mitral valve prolapse 12 (29.3)
2 Arterial dissection 9 (22.0)
3 Migraine 6 (14.6)
4 ‘Intracranial segmental angiopathy’ 2(4.9)
5 Intracranial arteritis 2(4.9
6 Sagittal sinus thrombosis 2(4.9)
7 Probable atherosclerosis 1(2.4)
8 Possible atherosclerosis 1(2.4)
9 Intraluminal thrombosis 1(2.4)
10 Mitochondrial cytopathy 1(2.4)
11 Unknown 4 (9.8)

*Table modified from reference 2; study included 26 females and 15 males; 3 patients died and 81% of survivors returned to work

vital structures have been displaced to the right. Coran the list is arterial dissection. We will come back to
pared with the first CT scan, the infarct has beconthis later, as this is probably the diagnosis. The third
much more obvious but the same area is affected. | @ondition on this list is migraine. We have not encoun-
not convinced that there is any haemorrhage into tkered many infarctions due to migraine in this hospital

infarcted area. because migraine in the Chinese population is rela-
tively uncommon compared with the population in
Differential diagnoses Switzerland. The fourth cause of infarction is ‘intra-

cranial segmental angiopathy’. | use inverted commas
Prof Leé: We will ask Dr Richard Kay to give us thebecause it is really just an angiographic description
differential diagnoses. with no pathological diagnosis implied. Not all of the

lesions are related to atherosclerosis, which is the as-

Dr Kay®: Dr Ko gave a very good history whichsumed cause for most cases of segmental arteriopathy;

was unfortunately not very helpful, because it dodshave also been told by some neurologists in China
not contain any diagnostic clue. | understand that thleat some cases could be due to parasitic infection.
patient did not have a carotid bruit. The only diagnogntracranial arteritis is probably not the cause in this
tic clue is the patient’s age. The incidence of strokesise because the complement level is normal.
in patients under the age of 45 years accounts for
about 5% of all strokesWhen death occurs, as inthis  Sagittal sinus thrombosis is a cause of strokes in
case, it is thus tragic and for that reason, | think weung people. There is usually a predisposing cause;
ought to approach young patients with strokes with major cause is dehydration. Sagittal sinus thrombo-
particular care. sis in preghant women has recently been desctibed.

An important radiological sign of this type of throm-

As we do not have enough experience ourselvbssis is haemorrhagic transformation, but as Dr Lau

to make an immediate diagnosis, the only intelligersiaid earlier, there were no convincing signs of haemor-
option is to refer to the literature. There are two prophage in this case. The parasagittal distribution of
erly conducted studies of strokes in young patientimfarcts in sagittal sinus thrombosis was also not seen
The first one was published by Bogousslavsky arid this case in which the infarct was clearly arterial in
Regliin Lausanne, Switzerland, in 1987; the study walkstribution.
probably conducted in the early 1980Biagnostic
techniques have since changed and these researcher€auses 7 and 8 in Table 1 refer to probable and
were able to do angiography but not magnetic resonammessible atherosclerosis. In a 24-year-old Chinese
imaging (MRI) studies. According to Table 1, the comman, this diagnosis would be unlikely. The ninth cause,
monest condition is mitral valve prolapse. It was verntraluminal thrombosis, refers to patients with a
popular to look for this diagnosis 10 yeago and it hypercoagulable state, the most important of which is
can be easily diagnosed using a 2-dimensional echibe anti-cardiolipin or anti-phospholipid antibody syn-
cardiogram. | think it had been excluded for this padrome. Most of these patients, however, present with
ticular patient. The second most common conditiovenous thromboembolism rather than a sudden stroke.

iDepartment of Anatomical & Cellular Pathology There_ IS a _condltlo_n termed mltochon_drlal _cyto-
Spepartment of Medicine pathy. It is an interesting cause of stroke in children,
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Table 2. Causes of death in young adults with systemic lupus erythematosus, vasculitis, and dissec-
ischaemic stroke * tion. You will remember that dissection was the sec-
Causes No. of deaths ond commonest cause in the previous study (Table 1)
(%) —patients with this do not always die.
1 Large vessel atherosclerosis 19 (31.1)
2 Cardioembolism 18 (29.5) Combining the information from these two series, |
3 Other think that we have not yet excluded dissection. It seems
systemic lupus erythematosus 3 to be common and can occur in previously healthy
vasculitis 3 people who may be just walking in the street. Although
g;f;ffé:ggmia 2 trauma is supposed to be a cause of dissection, the
moyamoya disease 1 trauma required to induce dissection is usually not big.
cocaine abuse 1 Turning one’s head to reverse a car can be sufficient.
Rgﬁlﬁn;ancer i The aetiology of dissection also includes diseases like
Marfan’s syndrome, Ehlers-Danlos syndrome, and
Subtotal  14/(23.0) cystic medial necrosis. The latter is essentially a histo-
4 Small vessel disease 5(8.2) logical diagnosis. The site of dissection is usually at
5 Haematological 4 (6.6) the internal carotid artery, which is compatible with
6 Unknown 1 (1.6) an infarct in the anterior and middle cerebral artery
Total 61 territories. Secondly, | think we have not adequately
*Table modified from reference 4; subjects were aged between excluded a patent foramen ovale. You would need a
15 and 45 years transoesophageal echocardiogram to exclude it properly;

only a transthoracic one was performed in this case.
but not so much in young adults. It is commonly rePreferably, the patient should also be doing a Valsalva
ferred to as MELAS—mitochondrial encephalopathynanoeuvre. Patent foramen ovale gives paradoxical
with lactic acidosis and stroke-like syndrome. On amboli; venous thrombi from the venous circulation can
CT scan, multiple infarcts can be detected. Finallpass through the foramen and produce arterial emboli.
there are a few cases of infarction with unknowiihe incidence of patent foramen ovale has been reported
causes, which would be expected in a properly coto be 25%.Other diseases include left atrial appendage
ducted survey. | understand that these cases included atrial septal aneurysm; these are diagnoses follow-
young women taking contraceptive pills, who weréng echocardiography. However, | understand that the
smokers. Three patients (7.3%) in the Swiss series diggtient in this case was dying, and transoesophageal
and 81% of the survivors returned to work. echocardiography might not have been possible.

Dr Ng® Would you like to comment on moyamoya Finally, what other tests could we have done? The
disease? patient probably needed MRI. Although the infarct
was clearly visible in the CT scan, one might be able
Dr Kay: Moyamoya disease is included in theo diagnose dissection from the MRI. The lower
second study (Table 2). It was described by a Japanesés of the neck on the MRI would show blood inside
group? and ‘moyamoya’ literally means ‘puff of the carotid artery; blood clot collection inside the
smoke’. On an angiogram, the intracranial vessels lockrotid artery is a good sign of dissection. In addition,
like a puff of smoke as the contrast medium stopdRI would be much less invasive than conventional
at the carotid siphon. The collaterals are outlined amgiography. What about treatment? With the patient
a puff of smoke, implying that there is severe intradhaving such a massive infarct, the clinicians probably
cranial occlusion. The American study from lowdad done all that they could. In other parts of the world,
(Table 2} examined patients who died, unlike thea hemispherectomy may have been performed, as the
previous series from Lausanne. The young adulitsfarction involved the non-dominant hemisphere. His
were also defined as being between 15 and 45 yedife might have been saved, but he would have been
Thirty-one percent of deaths were due to large vessetft with severe neurological deficits.
disease. Cardioembolism accounted for another 30%
of deaths. Small vessel disease constituted 8% of Student: What about the patient’'s fever? Was a
deaths, which is unusual, as lacunar infarcts generdtipod culture taken?
do not cause mortality. Other causes of death include
Dr Ko: Blood and urine culture results came back
'Bepartment of Anatomical & Cellular Pathology only after the patient died, and they were negative.
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Student: Was the cardiologist asked to exclude
cardiac myxoma? Is it easy to miss itin an echocardiogral

Dr Kay: A cardiac myxoma would be very obvious
in an echocardiogram.

Pathology
Prof Lee: Could the dissection have come from the aort

Dr Kay: Perhaps the pathologist can answer th
question. Aortic dissection would occlude all thre
major branches of the aorta and would produce a wh

brain infarct. Fig 4. Histological section of the left internal carotid
artery showing extensive subintimal dissection and

Dr Na: We h n here di tion r]haematomaformation
g. Ve have seen cases where diSSection an@iq,y shows the internal elastic lamina (H & E, x 15)

rysm of the ascending aorta have resulted in a stroke
and even transient ischaemic attacks. In these casesAt brain cutting, however, | could see a fresh blood
the ascending aorta usually produces extensive haentot at the left internal carotid artery. At first, | thought
rhage and is rapidly fatal. Occasionally, blood disseditswas an artefact because the clot was so fresh, but the
back into the lumen; the patient does not die binistological section of this artery (Fig 4) surprised me, as
presents instead with a cerebral infarction. it showed seepage of blood into the intima of the vessel,
which produced an occlusion of the vessel, that is, a
As regards this patient, an autopsy was performéissection had occurred. You can see the internal elastic
and apart from the brain, there was nothing else foufaimina, outlined in this slide by an elastic stain, which
to be abnormal. The mitral valve was normal anldas been lifted up into the lumen by the subintimal blood
there was no patent foramen ovale. Figure 3 showglat. The cause of spontaneous dissection of the intra-
large left cerebral infarct in the brain. There was eranial artery is usually trauma although, as Dr Kay has
mid-line shift to the right, with compression of thesaid, the trauma may be minor; the subintimal dissection
ventricle. The students will recall that early acutés typical in such instancés? Dissection may also be
infarction produces only cerebral swelling. Cysti¢otally spontaneous, as in this particular édse.
liguefactive necrosis occurs at a later stage. You can
see loss of grey-white matter junction. Histological Pathological discussion
examination detected cerebral oedema, pallor, and
loosening of the neuropils. Many shrunken ischaemiar Ng: For the purpose of comparison, | will show you a
neurons were also visible. There was little cellularase of dissection of the vertebral artery that we saw about
reaction yet the infarction was very acute. The carotitb months ago. A 75-year-old man had extensive athero-
arteries at the neck were normal.

Fig 5. Vertebral artery from a 75-year-old man who

Fig 3. Photograph of post-mortem brain showing presented with subarachnoid haemorrhage
severe swelling of the left cerebral hemisphere with Autopsy showed intramural dissection of an atherosclerotic
infarction vertebral artery. Arrows indicate site of dissection (H & E, x 15)
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sclerotic disease and dissection occurred in an atheas-intravascular contrast agents may be harmful in cases
sclerotic vertebral artery (Fig 5). In such cases, thod cerebral infarction. One must take into account the
dissection is often intramurdl,unlike the subintimal desperate clinical situation of a comatose young man,
blood clot in trauma-induced dissection that you saand contrast CT might have, for example, revealed a
in the previous picture. You can see the atheroscleroticain stem tumour.
vessel wall and a disrupted internal elastic lamina
(Fig 5). The same is true for dissection in an atheroscl@eferences
rotic aortat! In the case of the 75-year-old man, there
was profuse subarachnoid haemorrhage and blood AadRussell RW, Enevoldson TP. Unusual types of ischemic stroke.
Collected around the foramen magnum, thls Contrasts In: Current review of cerebrovascular disease. Fisher M,
with the situation during a subarachnoid haemorrhage ?ggg%jsf“ky J, editors. Philadelphia: Current Medicine,
due to ruptyred berry aneurysm, where blood appearsin Bogousslavsky J, Regli F. Ischemic stroke in adults younger
the basal cisterns. The neurosurgeons were actually abl@han 30 years of age. Cause and prognosis. Arch Neurol
to make a correct diagnosis before the patient died. 1987,44:479-82.
3. Yamashita M, Tanaka K, Matsuo T, Yokoyama K, Fujii T,

To supplement what Dr Kay has already said, dis- Sakamoto H._Cerebral dissecting aneurysms in patients with

section of cervical vessels is not uncommon in crimi- mo)anoya disease. Report of two cases. J Neurosurg 1983,
) s T 58:120-5.
nal assaults that are encountered in forensic medicige. kappelle L3, Adams HP, Heffner ML, Torner JC, Gomez F,
The classic scenario is that someone falls to the groundsiller J. Prognosis of young adults with ischemic stroke. A
and gets kicked at the side of the neck by someone long-term follow-up study assessing recurrent vascular events
wearing heavy boots. The vertebral artery may rupture and functional outcome in the lowa Registry of Stroke in Young
. Adults. Stroke 1994;25:1360-5.
and produce fatal subarachnoid haemorrhage. In r dE
. . . . . Engeset A, Nelson JW, Munthe-Kaas AW. Acute cerebral vas-

traﬁ'_c acmden_ts, neck injuries due tf_’ Squen hyperex- cular insufficiency in young patients. Acta Neurol Scand
tension or whiplash can produce dissection. Even an 1967:43(31Suppl):122S.
apparently minor trauma (eg chiropractic, yoga, gyns- Linell EA, Tom MI. Traumatic arterial lesions and cerebral
nastics, windsurfing) can potentially produce dissec- thrombosis. Can Med Assoc J 1959;81:808-13. _
tion & Rarely, you can get it in extensive atherosclerosi§, Rutherfoord GS, Dada MA, Nel JP. Cerebral infarction and

. . intracranial arterial dissection in closed head injury. Am J
as | have shown you, and in rare diseases such as Mar;

Forensic Med Path 1996;17:53-7.
fan's syndrome and Ehlers-Danlos syndrome. In thege kidooka M, Okada T, Sonobe M, Nakazawa T, Handa J. Dis-
conditions, there is a malformation of collagen and the secting aneurysm of the anterior cerebral artery: report of two
vessel is poorly supported, cases. Surg Neurol 1993;39:53-7.
9. McCormick GF, Halbach VV. Recurrent ischemic events in
Presentation of carotid artery dissection is as a two patients with painless vertebral artery dissection. Stroke

k isch . k- the f 1993;24:598-602.
stroke or ischaemic attack; the former most Commonhﬁ. Sasaki O, Ogawa H, Koike T, Koizumi T, Tanaka R. A clinico-

occurs at the middle cerebral artery territory. It iS pathological study of dissecting aneurysms of the intracranial

possible to diagnose carotid dissection by angio- vertebral artery. J Neurosurg 1991;75:874-82.

graphy, MRI, or even Doppler ultrasonograﬁ’fﬁ?.lf 11. Cotran RS, Kumar V, Robbins SL. Pathologic basis of dis-

the patient survives, the rate of recurrence is not'igh,  ©ase: Sth ed. Philadelphia: WB Saunders, 1994:501-4.
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.. P . e _y infarction associated with carotid artery dissection. J Neurol

aspirin or anticoagulants; canalisation of a previously 1996:243:323-8.

thrombosed carotid artery due to dissection has als® Sturzenegger M, Mattle HP, Rivoir A, Baumgartner RW.

been documentedi4 Ultrasound findings in carotid artery dissection: analysis of
43 patients. Neurology 1995;45:691-8.
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Pathological diagnosis . o .
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Addendum

During the reviewing process, it was questioned why
a contrast CT scan was performed in the first instance,
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