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ABSTRACT

When a bruise develops, blood vessels are torn, blood escapes into the injured area, and there is an ensuing inflammatory reaction.
Initially, the bruise appears red due to vasodilatation resulting from the inflammatory response to the trauma and extravasation of
oxygenated blood. Later, interstitial deoxygenation of blood results in change of colour to blue or purple. The inflammatory
response attracts macrophages that breakdown haemoglobin into biliverdin, which has a green appearance. During this process,
some of the iron released combines with ferritin resulting in the formation of haemosiderin, which is brown in colour. Finally, a
yellow colour is seen during the healing process which is attributed to the biliverdin being broken to bilirubin. Traditional forensic
medicine textbooks in India document the formation of ‘haematoidin’ as one of the degradation products, but literature search does

not prove this claim.

Keywords: Bruise, Dating, Colour change, Haematoidin, Haemosiderin, Biliverdin

INTRODUCTION

The word “bruise’ is derived from the old English word
‘brysan’, which means ‘to crush’.* Bruises are common
injuries that occur due to road accidents, physical assault,
domestic violence, sexual assault, child abuse, and so on.
They are caused by blunt instruments and are accompanied
by pain, swelling, and inflammation.

Bruise occurs when the skin is stretched or crushed
sufficiently without loss of integrity of the surface. This
is followed by release of haemoglobin-containing
erythrocytes from blood vessels into the tissue, if there is
sufficient pressure of blood.

The appearance of the bruise may be influenced by the
depth of the extravasated blood underneath the skin, the
severity of the blunt force, the vascularity of the underlying
tissues, diseases which affect the connective tissues or
the ability of the blood to clot, and the age and gender of
the injured person and colour of the skin. Over time the
appearance depends on diffusion of haemoglobin through

the tissues and its removal by the inflammatory
response.'?

Bruises change colour during the healing process and this
colour change is used as a primary means to estimate the
age of a bruise. It also helps to determine the approximate
time of impact which can be corroborated with the history
given by the patient. Forensic specialists document this
colour change in medical records and this is often used
as evidence by lawyers in criminal and/or civil courts.
Therefore, accurate documentation of the age of the bruise
requires a basic understanding of the biochemicals
responsible for the colour change.®’

The purpose of this article is to discuss the histo-chemical
changes occurring during the healing of bruise and its
correlation with the observed colour changes. Additionally,
this article will discuss whether “haematoidin’- a green-
coloured pigment formed during the process of healing of
a bruise- as mentioned in most of the forensic textbooks
of Indian authors, is indeed a product of haemoglobin
degradation.
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A literature search of original articles, textbooks, and
conference abstracts of Indian and foreign authors on
haemoglobin metabolism and its degradation products with
its associated colour change observed during the process
of healing of a bruise was done using computerized
databases done. Animals were not included in this because
of significant difference in physiology between them and
humans at a gross and histological level.

METABOLISM OF HAEMOGLOBIN

To understand the biochemicals formed during the healing
process of a bruise, it is necessary to understand the
degradation process of haemoglobin. Haemoglobin
released from damaged erythrocytes is broken down to
haeme and the globin is converted into amino acids. Haeme
catabolism begins with oxidative cleavage of the porphyrin
by haeme oxygenase to form biliverdin, a green linear
tetrapyrrole which is then reduced by the enzyme
biliverdin reductase to form yellow bilirubin (Figure 1).
During this process, some of the haemoglobin is degraded
by macrophages to haemosiderin, an intracellular storage
form of iron consisting of an ill-defined complex of ferric
hydroxides, polysaccharides, and proteins.&3
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Figure 1: Metabolism of Haeme

DISCUSSION

In 1847, Virchow first described the histological pigment
in old haemorrhages as a diffuse, granular and crystalline
in structure, which he called ‘haematoidin’, and which
was later identified to be bilirubin. Some texts describe
‘haematoidin’ as a haematogenous pigment apparently
chemically identical with bilirubin. In 1869,
erythrophagocytosis was detected in haemorrhages, and
in 1888 the iron containing pigment in old haemorrhages
was named haemosiderin and differentiated from
haematoidin.**

The sequence of events in a bruise, as understood today,
is that the red discolouration is caused by the release of
haemoglobin and/or red blood cells from damaged vessels
into the subcutaneous tissue. The extravasation of blood
is followed by an inflammatory reaction that causes
vasodilatation and attracts macrophages to the site of
injury. Over time, these macrophages ingest the escaped
erythrocytes and degrade the attached haemoglobin.>41°

The erythema, secondary to vasodilatation and escape
of blood, is quickly replaced by a blue or purple
appearance due to the further extravasation of
deoxygenated venous blood into the interstitial tissue.
Haemoglobin is then broken down into biliverdin, which
accounts for the green colour. Biliverdin is then quickly
broken down into bilirubin, which accounts for the yellow
colour of a healing bruise. As haemoglobin is broken
down, some of the iron is released, which in turn combines
with ferritin. This gives rise to haemosiderin, resulting in
brownish appearance of a bruise.1#151

Contemporary textbooks on forensic medicine written by
Indian authors document the sequence of colour changes
which a bruise undergoes with time. However, western
authors have mentioned that haemoglobin is broken down
into compounds that include haemosiderin, biliverdin and
bilirubin which lead to a spectrum of colour change from
purple to brown to greenish brown to green to yellow
before complete fading, ultimately resulting in normal skin
colour.2%®

CONCLUSION

It is clear from the above discussion that haematoidin
was synonymously used with bilirubin and is an outdated
term. Moreover, it is not green in colour, as mentioned in
most of the Indian forensic medicine textbooks. In most
of the recent textbooks of biochemistry, there is no
mention of haematoidin being formed during the
degradation of haemoglobin. The word ‘haematoidin’ is
used for historical purpose only and that too for bilirubin.
Hence, the word ‘haematoidin’ should be replaced with
the word ‘biliverdin’ which is greenish in colour and
formed during degradation of haemoglobin.
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