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Abstract:

The frequency and risk of embolism by Lambl’s excrescences (LEs) remain unclear. We herein report an
autopsy case of LEs that caused cardioembolic stroke. A 74-year-old man with colon cancer was hospitalized
for ischemic stroke. His D-dimer levels were elevated. Thus, a diagnosis of ischemic stroke with Trousseau
syndrome was made. At the autopsy, we found LEs in the aortic valves and thromboembolism of the brain
blood vessels. This finding demonstrated that fibrin clots had adhered to the LEs because of coagulation ab-
normalities associated with Trousseau syndrome and became embolized. This case highlights the risk of LEs

in patients with coagulation abnormalities.
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Introduction

Malignant tumors are among the leading causes of death
in aging societies. Trousseau syndrome was described by the
eponymous author in 1865 as migrating phlebitis with can-
cer patients (1). In 1936, Gross et al. reported that cancer
patients were more likely to develop non-bacterial throm-
botic endocarditis (NBTE) (2). In recent years, Trousseau
syndrome has generally been accepted as thromboembolism
caused by a series of abnormal coagulation events, including
intravascular coagulation, such as disseminated intravascular
coagulation (DIC) associated with cancer (3). Approximately
40% of autopsy cases with NBTE were cancer patients,
which is significant as a cause of cerebral embolism in can-
cer patients (4, 5).

However, little research has been conducted on the effects
of causes other than NBTE and intravascular coagulation.
Furthermore, the mechanism underlying the occurrence of
Lambl’s excrescences (LEs) has not been elucidated (6), and
their frequency and associated risk as causes of cerebral em-
bolism remain unclear (7, 8).

In the present case, the findings of NBTE were unclear,

revealing a structure similar to LEs with fibrin thrombus in
the aortic valve in the brain vessels that was embolized with
fibrin thrombus because of coagulation abnormality of
Trousseau syndrome.

Case Report

A 74-year-old man presented with a decreased level of
consciousness and left-sided weakness. He had been taking
direct oral anticoagulants for non-valvular atrial fibrillation
(NVAF) and was being treated for colon cancer with liver
metastasis.

On admission, his blood pressure was 108/63 mmHg, and
his heart rate was 72 beats/min (irregular). A neurologic ex-
amination revealed that his level of consciousness was de-
creased (Glasgow coma scale score of 11, E3V3MS5). There
was muscle weakness on his left side, including his facial
muscles, his tendon reflexes were enhanced in the left limbs,
and Babinski sign was present on the left. His response to
pain stimulus was dull on the left side. His National Insti-
tutes of Health Stroke Scale was 23 points. His D-dimer
levels were elevated to 28.8 ug/mL, and his carcinoembry-
onic antigen and carbohydrate antigen 19-9 levels were sig-
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Figure 1.
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(A) Macroscopic findings of brain blood vessels. (B), (C) A histopathological examination.

Hematoxylin and Eosin (H&E) staining (B x20, C x400). (A) A thrombo-embolism was observed from
the right internal carotid artery (ICA) to the right middle cerebral artery (area surrounded by a
square in the figure). (B), (C) H&E staining of the thrombus showed that fibroblasts were proliferat-
ing, and the thrombus was organizing (black arrow).

Figure 2. (A), (B) A histopathological examination of the
thrombus in the ICA. Elastica van Gieson (EVG) staining (A
x20, B x100). The structure of elastic fiber that was stained by
EVG staining was observed within the organized thromboem-
bolism, as indicated by the arrows. In the magnified image, the
elastic fibers are indicated by concentric circles and layers (yel-
low arrows).

nificantly elevated.

An electrocardiogram showed atrial fibrillation, and
transthoracic echocardiography showed no left atrial enlarge-
ment and no thrombus. Brain magnetic resonance imaging
(MRI) showed acute infarcts in the right internal carotid ar-
tery (ICA) territory. Magnetic resonance angiography did
not reveal the right ICA. Abdominal computed tomography
revealed slight ascites and multiple low-density areas in the
liver.

We diagnosed him with ischemic stroke due to Trousseau
syndrome and initiated heparin (10,000 U/day). Carotid ul-
trasound performed approximately a week after admission
revealed that the right ICA remained occluded. There was
no recurrence of cerebral infarction during the course of his

treatment. However, he ultimately died of aspiration pneu-
monia about three months after admission.

At the autopsy, the fresh brain weighed 1,218 g. There
was extensive encephalomalacia in the right hemisphere, in-
cluding the basal ganglia. In the brain blood vessels, there
was a thromboembolism from the right ICA to the right
middle cerebral artery, which was considered to have been
the cause of cerebral infarction (Fig. 1A). A histological ex-
amination revealed that the thrombus inside the ICA, which
was observed macroscopically, was organized with fibroblast
proliferation (Fig. 1B, C), and several structures of elastic fi-
bers stained by Elastica van Gieson (EVG) staining were
confirmed in the ICA thrombus (Fig. 2A). The magnified
image revealed characteristic concentric and stratified nod-
ules (Fig. 2B). In the heart, macroscopic small protrusions
were found on the aortic valve (Fig. 3A), and histologically,
concentric and laminar nodules consisting of elastic fibers
similar to the structures found in the thrombus of the ICA
were papillary-shaped (Fig. 3B). Masson’s trichrome stain
showed abundant collagen fibers, and fibrin was attached to
the nodules (Fig. 3C). The nodules were diagnosed as LEs
based on their characteristics. In addition, we found no
NBTE findings in the heart.

Discussion

LEs were first described by Lambl in 1856 as an anoma-
lous cardiac growth (9). Although the cause has not been
completely elucidated, the effects of non-neoplastic degen-
eration and aging, such as abrasion, have been sug-
gested (6). The histopathological findings of LEs are charac-
terized by concentric and lamellar elastic fibers, and in the
present case, the ICA thrombosis was consistent with similar
findings. Although 22 cases of embolism due to LEs had
been reported by 2020 (10, 11), no reports confirmed struc-
tures similar to the LE found in our patient’s cerebral blood
vessel thrombus at the autopsy, which was shown to be a
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Figure 3.

(A) Macroscopic findings of the heart revealed small protrusions in the leaflets of the

aortic valve (the black arrows). (B), (C) A histopathological examination of the aortic valve. (B) EVG
staining x40, (C) Masson’s trichrome staining x100. (B) In the histopathological findings of the small
protrusion, concentric and laminar elastic fiber nodules stained by EVG staining were observed in a
papillary shape (yellow arrows). (C) A magnified image of the area surrounded by a square is shown.
Collagen fibers stained blue by Masson’s trichrome staining were abundant. In addition, fibrin

stained red was attached to the nodules (red arrow).

thrombus derived from the heart. Therefore, the present case
is an important one which demonstrated by autopsy that LEs
caused cardioembolic stroke.

Large-scale data on LEs have not been investigated in or-
der to determine the incidence of cerebral embolism. While
some studies have reported that LEs were not associated
with emboli, others reported a risk of embolism (7, 8);
therefore, we are unable to exclude the possibility that LEs
cause a stroke (10). A study of 126 autopsy cases of aortic
valve in patients >40 years old reported that 70% had classic
LEs (6), suggesting that this is by no means a rare disease.
In comparison, there are relatively few reports of embolism.
The likelihood of LEs causing cardiogenic cerebral embo-
lism is considered to be low. Nevertheless, the present case
showed that LEs can indeed cause cerebral embolism, at
least in the presence of abnormal blood coagulation. Al-
though our patient had cancer, we speculate that the embo-
lism may have been caused by abnormal blood coagulation
due to other causes, such as DIC in the context of infection.

To our knowledge, few reports have described the process
of thrombus formation and the cause of embolization. Freed-
berg et al. noted that small changes in valve morphology
can cause endothelial cell fissures and thrombosis by physi-
cal stimulation (8). In the present case, we observed histopa-
thologically that fibrin was attached to LEs. The small pro-
trusions on the valves therefore caused thrombus formation
through physical stimulation of the valve, prompting our
conclusion that the thrombus growth had been promoted un-
der conditions of coagulation abnormalities. In addition, we
suspected that the papillary LEs had been peeled off by
stimulation and embolized together with the thrombus that

grew.

In conclusion, we reported an autopsy case in which LEs
were embolized by coagulation abnormalities associated
with Trousseau syndrome and caused cerebral vascular ob-
struction. The risk of LEs for cerebral embolism has not
been completely elucidated, and it is necessary to accumu-
late more cases with such pathological findings. In the pres-
ence of coagulation abnormalities, we indicated that LEs are
also important factors that contribute to embolism.
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