oumaor FORENSIC
SCIENCES =

J Forensic Sci, May 2010, Vol. 55, No. 3
doi: 10.1111/j.1556-4029.2009.01284 .x
Available online at: interscience.wiley.com

CASE REPORT
PATHOLOGY AND BIOLOGY
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“Bubbles”—A Spot Diagnosis

ABSTRACT: Aspiration of blood is a phenomenon observed in violent and natural death scenarios. Bloodstain patterns evolving from expectora-
tion of aspired blood may look suspicious of a violent genesis and thus mislead crime scene investigators. In the present case, a woman was found
lying in a pool of blood on the kitchen floor. Furthermore, bloodstains covered her face, clothing, and surrounding furniture and walls. Bloodstain
pattern analysis and medicolegal inspection of the suspected scene of crime were carried out and revealed dispersed stains with enclosed gas bubbles
in the absence of signs of physical violence leading to the assessment of a natural manner of death. The bloodstains were attributed to expiration of
blood because of an internal bleeding. Medicolegal autopsy confirmed the on-site diagnosis as a fatal esophageal varix rupture was found.
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Bloodstain pattern analysis has gained in importance in the
reconstruction of crime scenes over the last years because forces
and velocities during the chain of action are reflected by stain dis-
tribution, density, morphology, and size (1-4). While the method is
usually employed in the cases of suspected crimes involving physi-
cal violence, it may as well serve as a useful tool in identifying
natural death scenarios in postmortem examination, e.g., in cases of
varicose vein rupture (5-7). Detailed knowledge of stain patterns
and their diagnostic value is of eminent importance for medical
examiners and police experts and may serve to reduce police inves-
tigation efforts. Here, we present a case in which bloodstain pattern
analysis indicated natural death in the absence of physical violence.

Case Report

A 77-year-old woman was found dead lying on the kitchen floor.
The emergency team documented a “fatal fall with cranial bone
fracture.” Given the blood distribution at the scene, which included
her head and the surrounding walls and cupboards, the emergency
team called the police. Police investigation showed that the
deceased had had no contact with neighbors or relatives for at least
24 h and had no medical history of relevant diseases. An examina-
tion team of the Center of Legal Medicine was requested by the
police to conduct a medicolegal inspection and analyze the blood-
stain pattern. An initial inspection of the unaltered scene was car-
ried out by both members of the team followed by photographic
documentation of the scene and consecutively of isolated individual
patterns (8). In the course of the subsequent medicolegal inspection,
the body was removed from the original site and examined in an
adjacent part of the apartment. Eventually, the apartment was
sealed to allow for any further examinations, e.g., “‘stringing.”

Upon arrival at the scene, the body lay on the right backside in
the corner of the kitchen (Fig. 1). The rearward wall and an adjoin-
ing wooden cupboard as well as the surrounding floor showed oval
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and round, red and brown stains. The head was lying in a pool of
blood and the face, which was covered with incrusted blood, was
directed toward a bucket. Here, a roundish bloodstain pattern was
found in which the spray-like dispersed droplets showed multiple
“air bubbles” and centrifugally increasing lengths (Fig. 2a,b). A
plastic bowl that was located just in front of the cupboard showed
round to oval blood droplets, which covered the edges and the base
of the bowl, but not the sides (Fig. 3). A crotcheted curtain just
above the bucket showed oval bloodstains (Fig. 1) and was ripped
off the three outward brackets.

Upon external examination, no signs of physical violence against
the head or any other part of the body were seen. We assessed a
chain of action in which an internal bleeding led to aspiration of
blood which was then exhaled while walking toward the corner of
the kitchen with an agonal fall leading to a final position of the
head facing the bucket.

FIG. 1—Suspected scene of crime. Seventy-seven-year-old woman lying
dead in the corner of the kitchen with her head in a pool of blood. Note the
distribution of stains on the neighboring objects.

© 2010 American Academy of Forensic Sciences



KETTNER ET AL. « BUBBLES IN BLOODSTAIN PATTERN ANALYSIS 843

FIG. 3—Edge and base of a plastic bowl with round and oval droplets
(b). Note that stains do not cover the sides (a,c).

Medicolegal autopsy revealed esophagitis and a ruptured esopha-
geal varix close to the ostium cardiacum (Fig. 4). The stomach
contained c¢. 300 mL of a sanguinous liquid only partially intermin-
gled with stomach contents that showed a coffee-ground aspect.
Upon preparation of the trachea and bronchial system, brownish
sanguinous liquid intermingled with foam was found. The internal
organs were anemic. Preparation of the coronary arteries revealed
coronary sclerosis with stenosis of the anterior descending of the
left coronary artery. Death was attributed to severe internal and sec-
ondarily external hemorrhage because of the rupture of an esopha-
geal varix.

Discussion

Bloodstain pattern analysis is frequently used to analyze the sus-
pected scenes of crime. Typically, information gained from these
analyses is used for reconstructing chains of actions concerning
crimes. Expectoration of blood is a phenomenon encountered in
crime settings as well as in natural death because of internal and
secondarily external bleeding. Bloodstain patterns resulting from
hemoptysis have been described to be pale in coloration (9), which

FIG. 4—In toto preparation of the stomach and esophagus. Macroscopic
esophagitis (pronounced in the lower third) and ruptured varix just above
the cardiac ostium (arrow).

may be as a result of commingling with mucus and the inclusion
of gas. In our case, paleness was not noticed resulting from inter-
mixture with stomach contents. Furthermore, exhaled blood may
mimic gunshot spatter (9) (please note the mist-like alignment of
stains in Fig. 3a) and may display mucous strands connecting stains
(which we did not encounter in the present case). Here, a distinct
stain pattern with brownish sanguineous stains enclosing gas bub-
bles was seen, that, in the absence of signs of physical violence,
enabled us to diagnose blood aspiration and subsequent expectora-
tion. The distribution of stains resembled that of a gunshot, i.e.,
a high velocity impact, but the stain sizes varied substantially
which may be caused by varying degrees of gas enclosement. An
alternative explanation might be a lack of energy to result in drop-
let atomization. The underlying pathological process leading to
antecedent internal bleeding had to be situated either in the upper
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gastrointestinal tract (e.g., esophagus) or in the bronchial system
(e.g., tumor bleeding). Even though in our case the sanguineous
fluid appeared to be intermingled with stomach content, discrimina-
tion of the origin of the hemorrhage on the basis of stain coloration
alone seems difficult, because dried bloodstains frequently display
a brownish aspect as well. The on-site diagnosis was confirmed by
medicolegal autopsy. The findings of this case suggest that gas
bubbles enclosed in sanguineous stains may be a spot diagnosis of
blood aspiration and may help to identify the cases of natural death
caused by internal bleeding in the absence of signs of physical
violence.
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