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Abstract
Strangulation means arrest of circulation in a part of the body due to compression. In manual strangulation, the 

cause of death is cerebral hypoxia secondary to compression and thereby an occlusion of the vessels supplying blood 
to the brain. There are cases where it is required to determine between Suicide and Homicide.

This paper considers a case where the cause of death was reported by Investigating Teams suicide since their 
investigation was that the victim body was on the bed and their findings are that the body was brought down from 
ceiling of the room to bed after both victims committed suicide. Family members did not satisfy with the decision and 
they told that it was a case of murder. 

After careful observations and analyzing expiated spatter blood from mouth and bloodstain patterns on bed, and 
considering other observations, bloodstain pattern analyst concludes that it is a case of homicide.

In this case none of persons i.e. victims, suspects and experts involved providing their advice are going to be 
named, because the basic aim of this paper is to explain the incidence happened at the crime. Further in the content of 
case diary names of victims are not mentioned. 

Keywords: Bloodstain Pattern Analysis; Expirated Blood 
Spatter; Spatter Patterns; Strangulation

Introduction
Bloodstain Pattern Analysis (BPA) studies the interpreta-

tion of the shape and distribution of bloodstains connected with a 
crime.  BPA also helps to distinguish between accident, homicide 
and suicide or to identify bloodstains originating from a perpetra-
tor.

Bloodstain pattern examiners typically adopt the terminolo-
gy recommended by the Scientific Working Group on BPA (SWG-
STAIN).Bloodstain patterns are classified into three categories: 
passive, transfer and spatter patterns [1].

Passive patterns include drip stains, drip trails, drip patterns, 1. 
flow patterns and blood pools and it is normally caused due to 
the action of gravitational force.

Transfer patterns are due to blood-bearing surface meets an-2. 
other surface.  

Spatter patterns include cast-offs, splash, expiration, project-3. 
ed etc. Spatter patterns comprise small and tiny bloodstains 
which are typically smaller than passive stains. 

Strangling is compression of the neck that may lead to un-
consciousness or death. Then it caused an increasingly hypoxic 
state in the brain. Strangling can be divided into three general 
types according to the mechanism used [2]:

Hanging• 
Ligature strangulation • 
Manual strangulation• 

Hanging is that form of asphyxia and caused by suspension 
of the body by a ligature encircles the neck. In ligature and manual 
strangulation, the constricting force is also external, but the weight 
of the body or head plays no part. Ligature strangulation can be 
suicidal, accidental, or homicidal [3].

Research on manual strangulation most of the cases, the of-
fender and the victim have a family relationship. The most fre-
quent motives for strangulation have been rape, sexual jealousy, 
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and personal rivalry. Strangling is generally homicidal, hanging 
commonly suicidal. Some kind of knot is generally present at the 
neck in almost all cases of hanging particularly suicidal hanging 
[4,5].

Manual strangulation is a form of violent asphyxia death 
when the constriction of the air passage at the neck is caused by 
means of pressure of human fingers, palms or hands upon the 
throat. In this case murderers use more force to kill the victim than 
is ordinarily required. The modes of death in case of manual stran-
gulation are asphyxia, congestive suboxia and vagal inhibition; the 
latter being more common. Evidence of certain typical findings 
such as head injury sometimes may suggest manual strangulation, 
even in absence of signs of struggle [6]. It is more natural that 
struggle between murderer and victim during the incident.

In strangling cases, more than 2-3 turns unusual and general-
ly complex type knot is found tightly at and behind the neck where 
ligature compression marks are lowdown, horizontally circular ex-
cept in very rare cases of lifting garroting• when “two ligature ends 
may’ be obliquely upwards but then multiple turns most unusual 
[7]. Evidence of suicidal hangings are usually more common and 
recognizable [8]. There have been cases where the victim has at-
tempted to disguise suicidal hanging as a case of homicide with 
suspicion of foul play. On dissection of the neck, the underneath 
soft tissues were soft, whitish and glistening.  

In this context, it is mentioned that the first author is a certi-
fied bloodstain analyst and the second author analyze the process 
in consultation with the first author.In this paper a real case diary is 
reported and describe the process of analysis by bloodstain pattern 
analyst. The decision must be supported by the evidence, not just 
on supposition.  

Blood Procurement
Blood procured legally from Kolkata Municipal Slaughter House, 
Tanagra Kolkata, India. The authors used porcine blood since por-
cine blood is quite similar to human blood [8,3].Since fresh blood 
coagulates over time, 1100 IU of Heparin Injection was added to 
fresh pig blood to preserve the colloidal consistency of blood. It 
does not alter the viscosity and specificity of the Non-Newtonian 
fluid, blood.

Review Works
Lockard’s exchange principle states that “every time an in-

dividual contact another person, place or thing, it results in an ex-
change of physical materials” [9]. He believed that the   criminal 
leaves something at the crime scene and the same time he is also 
expected to take something away from the scene with him [9]. 
When criminal is killing any one there should be   bloody stains 
presence at the crime scene. 

The contributions of Professor MacDonnell to the research 
and interpretation of bloodstain patterns at a crime since 1800s 
[10]. Forensic Science particularly deals with presentation of ev-
idence within a juridical setting and Stuart H. James’s book on 
‘Scientific and Legal Applications of Bloodstain Pattern Interpre-
tation’ depicts the relevance of bloodstain pattern evidence within 
a juridical setting [11]. Bloodstain Patterns due to neck injuries by 
manual strangulation distinguishes from other types of blunt inju-
ries including hanging, traumatic blow to the neck, and artifacts of 
decomposition [12].

Strangulation is in form of violence mostly in the context of 
domestic violence cases. Sometimes the abuser crushed the vic-
tim’s throat with his hands or used a ligature. Serious injuries re-
sulted from strangled often does not have visible injuries [13].

Strangulation is defined as asphyxia or lack of oxygen due 
to closure of blood vessels and air passages in the neck resulting 
from external force applied on neck [14]. Strangulation is ligature 
and manual strangulation in the context of domestic violence [15]. 
Ligature strangulation is done by the strangler uses a cord-like ob-
ject such as rope or cable to a scarf or a belt for strangling the vic-
tim [16]. In this case, manual strangulation may be done by towel 
with the help of hands.

Normally suicidal hanging is carried out by attaching one 
end of a ligature material to a higher point such as ceiling and the 
other end by forming into either a fixed loop or a slip knot placed 
around the neck. The person stands on a chair or other support and 
jumps off or kicking away the support [17,18].

In some cases of manual strangulation where extensive force 
is applied by the assailant, classical fingernail marks are visualized. 
In addition to the blunt force injuries of the neck, strangulation 
produce the signs of asphyxiation, such as pinpoint hemorrhages 
in the skin, conjunctiva of the eyes, and visceral pleura of deep in-
ternal organs [19,20]. Gonzales’s scientific research paper, relying 
on European references from the 19th century about examination 
of strangulation victims is considered as best till date [21]. 

Case Study at the Crime Scene
A fifty-year lady on 17.03.2016 lodge a written complain to 

the police station that her grandparents have been found dead in 
their house and having no sense when she with her mother entered 
the premises of her grandparents. They noted that door was open. 
They found that both are lying in two different bed rooms in the 
flat. There were signs of a struggle by both. Blood stain patterns 
were seen on both beds. It was alleged by the lady and her mother 
that some unknown persons entered the house and preplan murder 
them. The following figures were observed in booth rooms. (Fig-
ure 1) showed the male body on the bed whereas (Figure 2) indi-
cated female body on the bed. (Figure 3) indicated that wardrobe 
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was opened. After searching the inside of the wardrobe the Inves-
tigating officer found that some papers are missing and relatives 
observed that documents related to flat are not there.

Figure 1: Body of male victim. Figure 2: Body of female victim.

Figure 3: Image of room.
Based on the complaint case was registered and Investigat-

ing Officer came to the premises. He found that there were two 
different towels around their neck tightly covered and placed body 
on bed in each room. These were shown in (Figure 4) and (Figure 
5). Bloods are ejected from their mouth and nose and bloodstains 
are found on the bed. He also saw that in each room a plastic rope 
was found in the ceiling and a chair was placed on the ground just 
below the ceiling. He also observed that no blood was found on 
the body. Multiple finger tips contusions and nail scratch abrasions 
were present over thyroid region over anterior and both lateral as-
pect of neck, reddish in color. Some insignificant footprints were 
seen on the floor of both rooms.

Figure 4: Neck tightly covered by 
towel.

Figure 5: Same situation for 
female.

The case was controversial because there was no eyewitness to 
tell that someone had killedboth the victims. Also, there was no 
indication that the deceased had been murdered, or that the body 
had been moved. It was difficult to understand the actual situation. 
The following are noted:

The ceiling fan where the rope was seen was the only point of • 
suspension in the room. 

The condition of the eyes and some marks on the neck were • 
suggestive of hanging.

Figure 6: Suspension seen. Figure7: Marks on neck.
The above figures i.e.(Figure 6) and (Figure 7) showed the 

two noted points described above.

While the investigative process continued an autopsy of both 
bodies was conducted by a Forensic Pathologist. The Investigating 
Team talked to doctor who did autopsy. Medical reports showed 
that both victims had mark on their necks.  The basis for their 
opinion of ligature strangulation was the ligature mark. On autop-
sy, there was nothing suggestive of hanging, manual or ligature 
strangulation. The neck was not elongated. It was not grooved. 
Sub-conjunctiva hemorrhages noticed in both the eyes. Doctor ob-
served that the death was due to mechanical pressure applied on 
the front and left side of the neck. 

Analysis 
The Bloodstain Pattern Analysis always attempts, to the 

best of his/her ability, to make the correct determination. Family 
members need to know the truth to reach a point of acceptance. 
They considered three major components: the physical evidence, 
the informational pieces and the behavioral aspects. Also, consider 
what happened before, during and after the incident. It is required 
to evaluate all other pieces of information in conjunction with the 
behavioral aspects of the primary persons involved. When analysis 
the case the analyst collects information from the Investigating Of-
ficer and thinks steps to be needed for conclusions based on avail-
able clues in the crime spot. These are as follows:
A. Obtain from Investigating Officer about the view of wit-
nesses regarding the incidence, if any. 
B. Based on these some more questions may be asked to the 
officer, if required. 
C. Visualize and note the physical evidence obtained from 
the crime spot or nearby.
D. Formulate hypotheses about the events that occurred.
E. Determine whether the witness statements are consistent 
with the physical evidence. 
F. Through the process of verifying witness statements, ad-
missions/confessions consider the evidence at hand and disprove 
as many hypotheses as possible.
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The Bloodstain Pattern Analysis first understands salient 
point of the case based on photos which are taken from the crime 
spot, then create hypotheses/possibilities occurred and analyze the 
case by considering documents in the case diary, autopsy report 
and vital/overlooked information available at the crime spot.

The salient points of this case are as described below:
a) One old man and one old woman were killed in two dif-
ferent rooms.
b) The main door of the house was open.
c) Document was stolen.
d) Signs of a struggle by both.
e) Two different towels around their neck tightly covered.
f) Foot prints were present not only in the rooms but also 
more foot prints were seen from rooms to door in a sequence manner.
g) Each room a plastic rope was found in the ceiling and 
also a chair was placed on the ground just below the ceiling.
h) Condition of the eyes and some marks on the neck of both 
victims were seen.
i) No blood /bloodstain were seen in the cloth of both vic-
tims.
j) Expirated spatter blood from mouth and bloodstain pat-
terns on bed.

The analyst considers all photos related to his observations 
in respect of salient points are taken into consideration. The fol-
lowing photos are carefully observed.

Figure 8: (a) and (b) Two bodies are found in different rooms.

(Figure 8) shows that two dead bodies are found in two different 
rooms. (Figure9) indicates that the main door of the flat is open 
and it is sure that person or persons came to the flat.

Figure 9: Main door of house.
Figure 10: Wardrobe is open and not
in order.

Figure 11: Sign of struggle on bed sheet.

Figure 12: (a) and figure (b) shows towels around their neck tightly cov-
ered.

Figure 13: (a), figure (b) and figure (c) indicate single and multiple 
footprint(s).

Figure 14: Chair in the room. Figure 15: Mark on neck.

Figure 16: Expirated blood from mouth.

It is apparent from above figures that salient points are properly 
documented and visualized.
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After carefully observing the salient points, the Bloodstain Pattern 
Analyst formulates the following hypotheses:

Hypothesis 1: Both of them were dedicated and devoted to his 
family, friends and community. But there may be some problems 
so they decided to commit suicide. Before informing Police, Au-
thority relatives may take their body in two different beds so that 
the story of murder may be created to save the image of the family.

Hypothesis 2: Some unknown persons with some motive to force 
them to commit suicide and placed their bodies in different beds.

Hypothesis 3: Some known/unknown persons forced them to 
commit suicide from celling. Due to pressure both victims agreed 
to do it and hanged themselves from celling but due to some un-
known reasons they did not died there. Then persons took the bod-
ies from there and carry them to bed. Now these persons forced 
them with two different towels around their neck tightly covered. 
Finally, both died.

In this particular case the above figures are now used to cor-
relate the crime with the possibilities proposed by bloodstain pat-
tern analyst in terms of hypothesis. Investigating Officer interro-
gated relatives and neighbors that two persons are happy with each 
other. Neighbors told relatives, friends and others came to them 
and sometimes they were staying with them for quite some time 
and even for whole day.

In the case bloods are ejected from mouth of both victims 
and bloodstain appears on bed sheet as exposed blood. Bloodstains 
result from exposed blood that has meet external surfaces in the 
environment because of a bloodshed event. 

After examining the presence of bloodstain patterns in both 
rooms resulting due to victim has sustained injuries on neck and 
since pressure applied to his/her neck then exhalation of blood 
from mouth appears on the bed sheet. In these instances, exhaled 
or expirated bloodstain patterns can result from simple exhalation 
of blood and air through his/her mouth. The resultant bloodstain 
patterns can be confused with medium- or high-velocity impact 
spatter associated with blunt force. There are criteria that may as-
sist with the recognition of bloodstain patterns that have resulted 
from expirated blood. 

Investigation Officer examined foot prints in the room and 
experts of foot prints studied them thoroughly. The observed that 
foot prints do not match with none of the relatives or neighbors. 
They suspect that some unknown or known persons entered the 
rooms and they performed the crime.

Now Bloodstain pattern analyst studied foots prints consid-
ering crime reconstruction and measured them the area covered by 
foot prints present in both rooms. The physical evidence of rooms 
along with foot prints are shown in (Figure 17).

Figure 17: An enlarged view of the room at the crime scene in which the 
dead bodies of victims and foot prints were present.

The hypothesis1 is nullified since foot prints in the room 
were not matched with neighbors and relatives. Also, there was no 
problem between victims. The hypothesis2 is also nullified since 
there is a sign of a struggle by both at the bed. The hypothesis 
3 confirmed the case of murder of two victims for the following 
conditions:

Both initially tried to suicide since chair is just below the ceil-1. 
ing and plastic ropes were found in both ceiling.
Condition of the eyes and some marks on the neck indicate 2. 
they were initially forced to commit suicide.
Expirated spatter blood from mouth and bloodstain patterns on 3. 
both beds and two towels around their neck tightly covered. 
Also, sign of struggle by both with some persons were found 
since bed sheets were turned. Different foot prints throughout 
the rooms indicated that both bodies were taken to bed from 
some place.

The bloodstain pattern analyst concluded that the case is 
clearly indicated as murder not suicide.

Conclusions
Suicidal hanging can be misinterpreted as ligature strangula-

tion. Bloodstain Pattern Analysis (BPA) refers to the collection, 
categorization and interpretation of the shape and distribution of 
bloodstains connected with a crime. These kinds of stains occur 
in a considerable proportion of homicide cases. The new facts ob-
served by the bloodstain pattern analyst convinced the police that 
death of both victims was murdered followed by hanging based on 
marks on the necks. 
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