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Bloodstain Patterns: The Stories  
They Tell

The human body is an amazing 
creation. The body can reveal 
health and disease in very minute 

signs and symptoms. In life, it can heal 
and repair itself with the blood that 
flows through the organs and vascula-
ture. Human blood can reveal a great 
deal of information in life, but what 
stories can it tell in death? 

HISTORICAL BACKGROUND
The forensic community has used blood-
stain analysis for decades, beginning in 
the 1890s with Eduard Piotrowski from 

the University of Krakow. In 1895, using 
a rabbit model, Piotrowski published a 
study on bloodstains’ formation, direc-
tion, and spread resulting from blunt 
force trauma to the head (Brodbeck, 
2012). Many studies on bloodstains and 
bloodstain patterns followed, including 
the discovery that it was possible to 
determine the trajectory of the blood-
stain pattern (Brodbeck, 2012). 

In 1955, Dr. Paul Leland Kirk of 
Berkley in California testified at the 
Dr. Samuel Sheppard case regarding 

the bloodstain patterns. This testimony 
appeared to be the first evidence of this 
type involving the extensive analysis in 
the reconstruction of a homicide (Spitz 
& Fisher, 2006). In later years, the 
International Association of Bloodstain 
Pattern Analysts (IABPA) was formed 
to encourage, promote, and standardize 
the science (IABPA, 2011). 

“Information that may be gained with 
bloodstain pattern analysis include, for 
example, the position of the individual 
when the blood was deposited (sitting, 
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The analysis of bloodstain patterns is not a simple science. Physics, chemistry, and trigonometry determine 
the characteristics of blood and the velocity and trajectory by which it travels. There are many elements 
to the bloodstain pattern to be examined to arrive at an accurate hypothesis. It is erroneous to believe 
that only the height from which the blood drop originated will determine the resultant pattern on a surface.
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standing, etc.), the relative position of 
individuals at the time of bloodshed, the 
possible type of weapon used as well as 
possible mechanisms that could have 
produced the blood staining on a sur-
face” (Minnesota Department of Public 
Safety, 2014, para 1.).

WHAT FACTORS  
DETERMINE PATTERN?
The concept of bloodstain pattern anal-
ysis requires a basic understanding of 
the properties of liquid blood and why 
it behaves the way that it does. Three 
basic physical properties of liquid blood 
are viscosity, specific gravity, and surface 
tension (Spitz & Fisher, 2006). The 
bloodstain analyst must have this basic 
knowledge of the physical properties of 
liquid blood to be able to reconstruct 
the pattern of events. 

Bloodstain patterns occur when blood 
leaves the body and lands on a surface. 
Blood that leaves the body will not 
separate as it travels through the air until 
there is an interruption by some physical 
force. When a drop of blood leaves the 
body, it does so in a spherical pattern 
until it strikes a surface or is otherwise 
physically interrupted in its travel. When 
a blood drop strikes a surface, the shape 
of the drop will either be round or 
elliptical. According to Spitz and Fisher 
(2006), spatter extent depends more on 
the surface that the blood strikes than 
the distance it has traveled. 

In the analysis of bloodstain patterns, 
it is important to know that the height 
from which the blood travels is not the 
determining factor for the resulting 
pattern. The surface of the object to 
which the blood lands will determine 
the bloodstain pattern more than the 
distance from which it falls. Blood 
that drops from a great height will not 
produce a spatter if the surface it lands 
on is hard and non-porous. For exam-
ple, if a drop of blood strikes a piece of 
glass, there will be little or no distortion 
of its edges (Figure 1). If a blood drop 

lands on a porous surface, such as a 
paper towel or newspaper, there will be 
considerable distortion of its edges. 

Bloodstain patterns can also appear in 
a drip formation. This results from the 
force of gravity, and no other, acting on 
the blood, e.g., blood that drips from a 
fingertip or a knife blade that lands on a 
wall and runs down. 

TYPES OF PATTERNS

Blood also can be thrown off from its 
original parent drop to produce another 
smaller pattern that is called a wave 
castoff (Spitz & Fisher, 2006). Direc-
tionality alone does not indicate height 
of the origin on the blood spatter; the 
calculations necessary to determine that 
exceed the scope of this article. 

Impact angle is another component in 
pattern analysis and considers the angle 
of the surface to which the blood lands. 
The degree of distortion of the blood 
drops’ spherical pattern depends upon 
the impact angle. The lesser the angle, 
the more elongated the bloodstain pat-
tern will be. Therefore, blood that comes 
into contact with a surface at a nine-
ty-degree (vertical) angle will produce 
a pattern much different from blood 
that comes into contact with a surface 
at a ten-degree (shallow) angle. Deter-
mining the impact angle of a bloodstain 
pattern requires the trigonometric 
calculation arcsin (Figure 3) (Spitz & 
Fisher, 2006).  

Another consideration is the blood’s 
traveling speed. Bloodstain patterns 
change with rate, with distinctive 
patterns from low- to medium- to 
high-velocity spatter. Low-velocity 
could be the result of stepping on a 
pool of blood with a shoe, like a child 
splashing in a puddle of water. Medi-
um-velocity blood spatter can be 
observed with physical assault, such as 
being punched in the nose, and high 
velocity will occur from impacts such as 
from a gunshot. 

Another component to consider is 
whether the blood is arterial. There are 
three types of arterial bloodstain catego-
ries: types I, II, and III. These patterns 
show arterial pulsation. Type I arterial 
patterns are usually large with very elon-
gated “spines” (Spitz & Fisher, 2006), 
indicating that energy that produced the 
pattern overcame gravity. Type II arte-
rial patterns are smaller and have very 
few, if any spines (Spitz & Fisher, 2006), 
e.g., a gunshot wound to the aorta in 

Bloodstain patterns that appear in a 
spatter formation is blood that is mov-
ing by force, such as in castoff (thrown 
from a moving object such as a knife 
or weapon) or impact patterns. Blood-
stains produced with force behind them 
can indicate directionality. For example, 
a long oval shaped pattern with a trail-
ing pattern can show directionality due 
to the pattern of the body of the stain 
and the “tail.” In Figure 2, the blood has 
moved from right to left. This means the 
blood was traveling from right to left 
before it hit the surface. 

Figure 1. Bloodstain on a hard serface

Figure 2. Bloodstain showing movement from 
right to left
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which blood pumping out of the wound 
hits a nearby wall. The amount of blood 
in this type of arterial pattern usually 
is quite large and it will runs down the 
surface where it lands. Type III arterial 
blood patterns are typically quite small 
due to an obstruction, usually by some 
overlying tissue (Spitz & Fisher, 2006). 

Expirated bloodstain patterns occur 
when the blood from the respiratory 
tree is blown with air from the mouth 
or nose onto a surface, such as a nearby 
victim’s hand. Blood patterns are found 
in the areas of the nose and mouth 
and appear in a pattern similar to the 
medium or high-velocity impact spatter. 
Looking at the nasal passages or the 
mouth of the victim can aid in the iden-
tification of expirated blood patterns. 

Transferred blood patterns occur when 
another object has come in contact with 
the blood and has formed a pattern 
of its own, such as bloody footprints, 

handprints, and fingerprints, or smears 
across surfaces from bloody body parts, 
clothing, or hair. 

CONCLUSION
Knowing the basics of bloodstain pat-
tern analysis can assist the Legal Nurse 
Consultant involved in criminal cases 
to understand crime scene evidence and 
the expert’s analysis and report. This 
knowledge would also be quite valuable 
to assist attorney clients understand 
crime scene evidence and question  
experts during deposition and trial. 

The science of bloodstain pattern anal-
ysis is complex and involves knowledge 
of other sciences, especially physics and 
trigonometry. Although the analysis of 
bloodstain patterns is a very valuable 
tool to assist law enforcement in the 
recreation of crime scenes, it cannot 
solve a crime by itself. It is a valuable 
component of the complete investigative 

process. The purpose of this article is to 
provide a basic knowledge of the science 
of bloodstain pattern analysis. There is 
much more information on the science 
of bloodstain pattern analysis at the 
website for the International Associa-
tion of Bloodstain Pattern Analysts at 
http://iabpa.org. 
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