
Abstract The application of ultraviolet light in forensic
practice is a well-tested method to visualise traces or skin
alterations. When viewing myocardial sections under UV
light at autopsy, bluish-white fluorescent areas became
visible that could not be detected in the seemingly ho-
mogenous myocardium in daylight. A systematic compar-
ison of the macroscopic cardiac findings and the pertinent
histological sections showed that in all cases with a posi-
tive UV fluorescence myocardial fibrosis or lipomatosis
could be confirmed by histological methods. The exami-
nation for UV fluorescence of the myocardium seems to
be a simple and rapid method improving the macroscopic
perceptibility of fibrotic changes and minor scars.
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Introduction

According to the literature, between 15 and 55% of cases
undergoing forensic autopsy can be categorised as sudden
and unexpected deaths from natural internal causes. In up
to 80% of these cases death is found to have been caused
by diseases of the cardiovascular system, mostly coronary
artery disease [1, 2, 3]. Morphological signs pointing to a
chronic myocardial ischemia may be stenosis of the coro-
nary arteries, but also fibrosis of the myocardium. Whereas
coarse patches of myocardial fibrosis or scars resulting
from infarction can be easily detected by macroscopic in-
spection, minor degrees of interstitial fibrosis may be in-
discernible to the naked eye and can often be diagnosed
only by histological examination.

When inspecting the section of a heart with an exten-
sive infarction scar under ultraviolet light, a bluish-white fluorescence with sharp demarcations could be distin-

guished from the unchanged myocardium (Fig.1). This
observation induced us to perform systematic studies in
order to determine whether UV fluorescence tests could
be suitable as a screening method for the detection of myo-
cardial fibrosis.
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Fig.1 Intramural section of a heart with a scar after extensive myo-
cardial infarction, as visible under illumination with a daylight and
b longwave ultraviolet radiation



Material and methods

UV fluorescence tests were performed on the hearts of 30 individ-
uals who had died from cardiac causes (16 males and 14 females
aged between 25 and 87 years) and on a control group of 50 un-
natural deaths (30 males and 20 females aged between 18 and 86
years).

After making intramural cuts through the myocardium of the
left ventricle the sections were evaluated firstly under normal light
and the macroscopically visible alterations were described. Then
the autopsy room was darkened and the myocardium was in-
spected under UV light (UV hand lamp, 2 × 4 W, wave range
320–400 nm, Roth, Karlsruhe, Germany). Where fluorescent areas
became visible, these were described as to their localisation, shape
and density and documented by photographs. Tissue samples of
the myocardium were removed from sites with positive fluores-
cence, for histological examination and stained with haema-
toxylin-eosin (HE) and chromotrop aniline blue (CAB).

Results

In 26 out of the 80 cases (33%) the myocardial sections
did not show any pathological findings when viewed in
daylight, whereas under UV light bluish-white fluorescent
areas became visible (Fig.2). In a further 31 cases fibrosis
could be detected with the naked eye. The fibrotic changes
were also discernible under UV light but with sharper de-
marcations from the surrounding myocardium (Fig.1). In

the remaining 23 cases macroscopic inspection did not re-
veal any pathological findings of the myocardium either
in daylight or under UV light.

In all cases in which fluorescent areas could be de-
tected under UV light in the myocardium, these correlated
with connective tissue and/or fatty tissue on histological
examination. In seven cases (9%) microscopic examina-
tion showed small patches of myocardial fibrosis, which
had not been visible under UV light. The localisation of
the connective tissue was primarily perivascular and
partly very thin, streaky or net-shaped.

Discussion

UV fluorescence has been well known for a long time and
is used for various forensic applications such as detection
of semen or saliva, approximate dating of skeletal remains
and visualisation of latent fingerprints [1, 4, 5, 6, 7]. In
our study it was found that in all cases in which connec-
tive or fatty tissue could be detected in the myocardium
even in daylight, these findings became more intensive
under UV light. In addition fluorescent areas could be
identified in the myocardium that had not been visible in
daylight in approximately one-third of the cases. Histo-
logically these areas correlated with myocardial fibrosis
and/or lipomatosis. While there were no false positive flu-
orescence results, histologically confirmed myocardial fi-
brosis was found in about 9% of the cases, which had not
been discernible either in daylight or under UV light.
Acute myocardial infarctions, which were characterised
by a demarcated area yellowish in colour, did not become
more intensive under ultraviolet light.

At the Freiburg Institute of Legal Medicine every au-
topsy now includes the examination of the myocardium
for UV fluorescence on a routine basis. We consider it a
simple and rapid method supplementing the macroscopi-
cal examination. The occurrence of false negative results
shows, however, that the demonstration of UV fluores-
cence is only a screening method and cannot replace a
thorough histological examination of the myocardium.
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Fig. 2 a Intramural cut showing a homogeneous myocardium with
no obvious signs of fibrosis (illuminated by daylight). b Same area
with numerous small bluish-white fluorescent areas visible under
illumination with ultraviolet radiation indicating punctiform peri-
vascular fibrosis


