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Atheroembolism
W. F. KEALY

From the Department of Histopathology, Kingston Hospital, Kingston upon Thames, Surrey, UK

SUMMARY A review of the literature has shown that atheroembolism as a cause of clinically evident
disease is an entity that is little documented. Sections of tissues from necropsies on patients over the
age of 60 years from 1970 to 1977 inclusive were reviewed and examined for evidence of athero-
embolism, and an incidence of 0 79% was found. In every case of embolism the aorta showed
advanced atheroma, sometimes with aneurysm formation. The ESR in some instances was increased,
sometimes markedly so. Some of the problems of antemortem diagnosis are discussed. To emphasise
the possible clinical importance of the condition, a rare instance of spinal cord infarction due to
atheroembolism is described.

Atheroembolism from an ulcerating atheromatous
aorta is generally accepted as one of the noncardiac
sources of peripheral emboli, yet surprisingly little
documentation of this entity exists (Handler, 1956
Wagner and Martin, 1972). Embolisation may
occur spontaneously, or as a consequence of surgical
manipulation of a greatly diseased artery, or follow
aortography (Gore and Collins, 1960; Schipper et
al., 1975). Flory (1945), in a definitive account,
stimulated interest in the condition. The true in-
cidence of atheroembolism is not known but has
been variously described as frequent (Handler, 1956),
rare (Sayre and Campbell, 1959), infrequent (Gore
and Collins, 1960), and more common than is
generally believed (Schipper et al., 1975). In the
majority of instances, atheroembolism is of little
clinical significance since patients with this disease
already suffer from advanced atherosclerosis.
Nevertheless there are several described instances of
clinical importance (Schornagel, 1961).

Material and methods

Sections of blocks taken from necropsies on all
patients over 60 years between 1970 and 1977
inclusive were reviewed and examined for evidence
of atheroembolism. One or more sections were
present of the following tissues: kidney (99-6% of
cases), liver (92%), heart (47 %), spleen (29 %),
pancreas and gastrointestinal tract (18% each),
thyroid and bone (16% each), and brain and
prostate (11 % each). Atheroembolism was identified
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in sections stained with haematoxylin and eosin by
the presence of biconvex cholesterol clefts in the
lumina of small arteries (Fig. 1), occasionally
accompanied by foamy histiocytes. In doubtful
cases, downblocks were taken and stains for elastic
were done on some sections. Frozen sections of
formalin-fixed tissues from one necropsy were
examined using polarised light, and a modified
Liebermann-Burchardt sterol reaction was applied
to some of these. The sizes of those arteries contain-
ing emboli were noted by measuring their diameters
to the outer margins of the muscle coats using an
eyepiece graticule.
The case notes and necropsy records of those

patients showing atheroembolism were scrutinised.
To stress the possible clinical importance of this

condition, a case of atheroembolism resulting in
infarction of the spinal cord is described.

Results

Excluding those of the lung, sections from 2126
necropsies were examined. Examination of frozen
sections using polarised light showed doubly refrac-
tile cholesterol crystals inside the lumina of some
blood vessels, and these gave a positive Liebermann-
Burchardt reaction (colourless to copper-red to
violet) characteristic of cholesterol.

Lesions of varying ages were seen, from the most
recent without any vascular reaction to older lesions
with multinucleated foreign body giant cells,
endarteritic thickening, and vascular fibrosis.

Evidence of atheroembolism was found in 16
patients, nine men and seven women with an
average age of 76-7 years. All had been hypertensive,
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Atheroembolism

Fig. 1 Section of kidney
with cholesterol clefts
inside lumen of small
artery. Haematoxylin and
eosin x 110

Table Details ofpatients with evidence ofatheroembolism

Case Sex Age ESR Aortic atheroma Site of emboli Cause of death

I F 81 - + + + Kidney Hydronephrosis
Carcinoma of cervix

2 M 75 - + + + Kidney, ileum Pulmonary embolism
Cerebral infarct

3 M 61 - + + + + Kidney, brain Cerebral + myocardial infarct
4 F 85 90 + + + Kidney Myocardial infarct
5 M 75 34 ++++A Spleen Ruptured aortic aneurysm

Chronic bronchitis + emphysema
6 F 75 60 + + + + Kidney, spleen Bronchopneumonia

Cerebral infarct
7 M 79 103 ++++A Kidney Ruptured aortic aneurysm
8 F 77 - +++ + A Kidney Ruptured aortic aneurysm
9 M 78 6 + + +A Kidney Cerebral and myocardial infarct
10 M 70 35 ++ +A Spleen Ischaemic heart disease
11 M 72 - + + + + Kidney, spleen Perforation of colon

Cerebral infarct
12 F 86 67 + + + + Spleen, kidney, liver, Ischaemic heart disease

colon, ileum Ileal perforation
13 F 75 - + + + +A Kidney Cerebral infarct
14 M 75 116 + + + + Spleen, kidney, pancreas, Carcinoma of prostate

prostate, liver, ileum Diverticulitis of colon
15 M 76 82 + ++ +A Kidney Chronic bronchitis + emphysema
16 F 88 - + + + + Spleen Cerebral infarct

+ + + marked; + + + + severe; A = aneurysm.

and the Table shows the organs involved in each
case. The aorta in all instances showed marked to
advanced atherosclerosis. Most showed calcification
and ulceration, some with aneurysm formation, and
cases 14 to 16 had extensive soft porridge-like

atheroma. The ESR in the final admission, some-
times considerably raised, is also shown in some
cases.
The sizes of the arteries plugged with athero-

matous material varied from 150 IL to 1100 tu in
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diameter with an average size of 464 ,u. When the
kidneys were involved they were, in the majority of
instances, grossly scarred and contracted. Micro-
scopically, all showed marked ischaemic changes,
and the emboli were lodged in the inter- and intra-
lobular arteries. There was no evidence of infarction
in any kidney. Because of the marked arterio-
sclerotic changes associated with hypertension and
ischaemia, the effects of the emboli were impossible
to assess. Infarction of the spleen was present in two
cases, one of which showed atheromatous plugging
of an artery at the apex of the infarct (Fig. 2).
Infarction of the brain was present in case 3, and
atheromatous plugging of a small meningeal artery
could be seen. When the small and large bowel were
involved, the emboli were lodged in the small vessels
of the submucosa. No evidence of infarction of the
bowel wall was seen, but in case 12 (Table) ulceration
and perforation of the ileum was present. Section of
the pancreas in case 14 showed focal areas of
fibrosis. No definitive ischaemic changes were seen
in sections of liver (Fig. 3) or prostate. No evidence
of embolism was seen in sections of heart or bone.
Sections of thyroid often showed areas of haemor-
rhage and cholesterol cleft formation but an intra-
vascular location of the clefts could not be
demonstrated.

W. F. Kealy

Case history

A 76-year-old diabetic man complained of the sudden
onset of weakness in both legs seven days before
admission to hospital. The weakness was more
pronounced in the left leg and lasted for about half
an hour. On the day before admission the weakness
returned, accompanied by numbness and pins and
needles in both legs and feet, and he had difficulty in
passing water.

Physical examination showed a regular pulse and
a blood pressure of 160/90 mmHg. The fundi were
normal apart from some colloid bodies. The eye
movements were full without nystagmus and the
pupils were normal and reacted to light. There was
no facial weakness. The upper limbs showed no
abnormality apart from diminished tendon reflexes.
Abdominal reflexes were present and equal. The
lower limbs showed severe weakness of flexion of
the hips, knees, and ankles, more pronounced on the
left side. The knee reflexes were absent and the ankle
jerks were diminished. There was no left plantar
response and the right was weak extensor. Vibration
sense was absent at the ankles but present at the
knees, and light touch was felt on both legs though
pain sensation was diminished below the knees. The
next day the patient died suddenly.

Fig. 2 Section of spleen
with atheroembolic

\s4S \ \ >:.<:t ^ plugging of small artery
and splenic infarct (bottom
left). Haematoxylin and
eosin x 110
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Atheroembolism

Fig. 3 Section of liver
with atheroembolic
plugging ofportal artery
with giant cell reaction.
Haematoxylin and eosin
x 225

RELEVANT NECROPSY FINDINGS

Apart from massive pulmonary embolism and
marked aortic atheroma, pathology was limited to
the spinal cord, which showed intense congestion at
the T9 segment downwards for about 6 cm, and a

small amount of blood was present in the meninges.

Microscopy
Sections from blocks taken from the whole length of
the spinal cord showed scattered areas of demyelina-
tion at the T12 and LI segments, most extensive in
the left lateral and posterior columns and to a lesser
extent in the right lateral and posterior columns
(Fig. 4). Sections stained with haematoxylin and
eosin showed these areas to be due to infarction,
occurring about a week previously, and to include
the left anterior horn. The posterior spinal arteries
were occluded by platelet thrombi and cholesterol
clefts with varying degrees of organisation (Fig. 5).

Discussion

Multiple emboli of atheromatous material in small
arteries have been recognised only recently as

significant lesions (Sayre and Campbell, 1959). The
clinical significance depends upon the organ involved
and the sizes of the channels occluded although, in
the absence of infarction, this is difficult to assess as

all patients already show an advanced degree of
atherosclerosis. The aorta is the principal source of
these emboli but they may originate in any major
branch, for example, the carotid arteries (Gore and
Collins, 1960). That the atheromatous material
found plugging small arteries is in fact embolic in
nature has been well dealt with by Flory (1945), who,
in an examination of 267 cases with advanced aortic
atherosclerosis, did not see any evidence of embolism
in 63 cases where ulceration of the aorta was not
present but found nine instances of embolism out of
204 cases where plaque erosion was present.
Thurlbeck and Castleman (1957) claimed that
atheroembolism is never found in patients whose
aorta is smooth. Flory (1945) questioned whether
these lesions might represent a localised form of
atherosclerosis but stated that the crystals were never
found inside the intima of moderate-sized arteries
but were always present in the lumina of the vessels.
He supported his point by the injection of athero-
matous material into the ear veins of rabbits,
producing similar lesions in the small arteries of the
lungs.
The antemortem diagnosis of atheromatous

embolism is naturally very difficult. A clinical picture
of acute or chronic renal failure may occur where
atheromatous material dislodged from a severely
atherosclerotic aorta obstructs the renal arteries
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Fig. 4 Section of spinal
cord TJ2 segment, showing
extensive infarction.
Loyez x 10
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Fig. 5 Section of spinal
cord showing athero-
embolic plugging ofsmall
meningeal artery.
Haematoxylin and eosin
x 110

4C

pibA. e 3

988

AS le,

*q

.xWs

'. '..

-0 ..,

,:...; i:%:.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.31.10.984 on 1 O
ctober 1978. D

ow
nloaded from

 

http://jcp.bmj.com/


A theroembolism 989

(Kassirer, 1969). In the present series, those patients
with renal emboli showed rapidly developing renal
failure in their final admissions. Occasionally,
evidence of atheroembolism may be seen in a renal
biopsy (Heptinstall, 1974), and emboli may some-
times be seen by ophthalmologists in the small
retinal arteries. Also amputation specimens of lower
limbs may show evidence of embolism in the small
arteries of the toes (Schipper et al., 1975). The
patient (case 12, Table) who, at necropsy, had
atheroembolism to the ileum with ulceration and
perforation presented with nausea, vomiting, diar-
rhoea, and the passage of blood per rectum. Case 3
presented with evidence of cerebral infarction but
two cases (11 and 12) with splenic infarction had no
symptoms referable to that part.
The presence of a raised ESR in some patients is

interesting but may be confusing. Atheroembolism
may be associated with a low-grade fever, eosino-
philia, and a high ESR, and these may suggest
collagen disease, polyarteritis, vasculitis, or subacute
bacterial endocarditis (Zak and Elias, 1949; Schipper
et al., 1975). Case 14 presented with anaemia,
rouleaux formation, high ESR, and increased IgG
with an M band in the beta-gamma region, raising
the possibility of multiple myeloma, which was
subsequently discounted.

Cerebral and myocardial infarction, acute pan-
creatitis, massive infarction of the gall bladder, and
ulcers of the gastric, duodenal, and jejunal mucosae
have sometimes been attributed to atheroembolism
(Handler, 1956; Carnevaleand Delany, 1973; Schipper
et al., 1975), and the case of infarction of the
spinal cord described previously is a very rare
occurrence (Garland et al., 1966).

Sixteen instances of atheroembolism occurring
out of 2126 cases examined (079%) is probably a
falsely low incidence since it is dependent upon the
number, size, and site of blocks taken for micro-
scopical examination, and, bearing in mind that
atherosclerosis of the aorta is extremely common,
instances of atheroembolism are probably more
frequent.

I thank Dr M. Powell, Kingston Hospital, for his
advice and Mr J. Spicer for technical assistance.
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