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Comparison of Human and Dog Bitemarks
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Abstract: The origin of traumatic injuries from bite 1s often an additional problem for the specialist who must
determine whether this dental imprint 1s caused by human, ammal or some other mechanical impact and simply
resembles dental imprint. Further identification problems can be raised while trying to attribute of a specific
morphological feature of postmortem damage to a distinct species of animal.

Key words: Dog bites, human bitemarks, postmortem injury, rodents bites, ammal, Greece

INTRODUCTION

Amnimals like dogs are one of the closest species to
human as they have been kept as pets and compamons as
well as for hunting and guard purposes (Kneafsey and
Condon, 1995). However recently, the subject of dog bites
has increasingly come to the forefront of the public
attention with many case reports been published the last
decades (Kneafsey and Condon, 1995, Santoro et al.,
2010; Rothschild and Schneider, 1997, Verzeletti ef al.,
2010). Because of tlus, it has become necessary to
umplement advanced methods of comparing dog bites,
human bites and bite of other ammals, such as rodents.
Amimals also often prey on human postmortem, disturbing
the corpse and its surroundings and creating even more
problems for those investigating the scene (Tsokos et al.,
1999a; Verzeletti et al., 2010; Haghind, 1992). The animals
who may be are excited to frenzy by the smell and taste of
blood often bite the corpse and as a result its more
difficult to mterpret the exact cause of death
(Santoro et al., 2010). This leads the forensic investigators
to disagreements about bite marks and the animals they
belong to.

COMPARISON OF HUMAN
AND DOG BITEMARKS

Human: Without a doubt the dog 1s the most common
culprit of animal bites on humans (Silver and Souviron,
2009). In order to avoid cases of misdiagnosis, the
researchers analyze certamn characteristics of dog and
human bitemarks. A peradigmatic human bite 13 an
elliptical or circular injury. Tt may be one single mark or

two U-shaped arches that are separated at their bases by
an open space. The diameter of the injury typically ranges
from 25-40 mm (Sweet and Pretty, 2001). The mjuries
caused by teeth can range from bruises to scrapes and
cuts or lacerations. There may be as many as 16 individual
tooth marks (8 in each arch), although between 6 and 12
1s more often the case. Incisor teeth record as linear or
rectangular markings and cuspids as circles or triangles
(Bernstein, 1997). Also in well imprinted bites, the upper
arch can often be distinguished from the lower from the
fact that 1t 18 larger. The researchers should also point out
that the upper arch most of times 1s less defined than the
lower which holds the skin more securely (Bernstein,
1997). The differentiation between the incisors of the
upper and lower arch will play an important role in the
procedure of identification because the upper central
incisor markings are larger than the adjacent lateral
incisors simultaneously the four lower incisors are about
the same size. As far as the children are concerned, their
bite marks can be distinguished by their size that means
<3.5 cm and their small tooth mark with spaces among
them (Bernstein, 1997). The analysis of the characteristics
of each type of teeth offers to the investigators the
indispensable documents for the most accurate
identification of the culprit. To be more specific incisors
produce rectangular injuries and canines cause triangular
ijuries. But the researchers take mto account the
individual characteristics of each tooth, namely; fractures,
rotations, attritional wear and congenital malformations.
When they are recorded in the bite mark they certainly
contribute to identify positively the perpetrator. Such
documents could be proved useful after the necessary
comparison and lead to the guilty person who caused the
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injury (Sweet and Pretty, 2001 ). Besides such human bite
marks from the teeth most of times the researchers
observe a central area of bruising that means an extra
vascular bleeding caused by pressure from the teeth and
it can be seen within the marks from the teeth (Sweet and
Pretty, 2001). The skin of victims can most often be the
main witness of the attack because investigators can find
the majority of the bite marks on it. Such human bite marks
can be found on almost all parts of the human body. In
case of a sexual attack females are most often bitten on
the breasts and legs whereas bites on males are commonly
seen on the arms and shoulders (Sweet and Pretty, 2001;
Vale and Noguchi, 1983; Pretty and Sweet, 2000).
Moreover in cases of self defense, the bites are seen on
the arms and hands as a result of the characteristic of the
effort of the victim toward off the attacker holding up hus
arms (Sweet and Pretty, 2001).

Dogs: Dogs are carnivores and they are diphyodont
meaning they have two sets of teeth deciduous replaced
by permanents (Fig. 1). Although, the exact number can
vary, puppies have 28 deciduous (temporary or baby)
teeth and adult dogs have 42 permanent teeth. By
24 weeks of age, usually all of the permanent teeth have
emerged. A dog has 3 incisors, 1 canine, 4 premolars and
2 molars on one side of the upper jaw and 3 incisors, 1
canine, 4 premolars and 3 molars on one side of the lower
jaw (Budras et al., 2007).

An indispensable part of the research on dog bites is
defimitely the hole-and-a-tear effect that 1s the
paradigmatic dog bite. This crucial effect involves multiple
tear wounds with adjacent puncture wounds that in the
most of the cases is accompanied by missing tissue and
claw marks (Santoro et al., 2010; Gershman et al., 1994,
Tong and Pang, 1965). On a victun, who suffers from this
kind of effect, the researchers can observe puncture
wounds, round holes made by the canine tooth of either
the upper or lower jaw on one side serves as an anchor.
The other teeth are responsible for stretch lacerations as
they cut into the flesh during the process of biting,
shaking and tearing (Santoro et al., 2010; Tong and Pang,
1965).

The researchers can categorize the wounds caused by
dogs mto three main groups according to their severity;
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Fig. 1: Left: dog’s skull. Right: Millimeter measure for
scaling inter-dental figures

non-fatal dog bite wounds, severe dog bites that directly
or indirectly, lead the victim’s death and post mortem
lacerations of the victim’s body (Santoro et al., 2010;
Mathews and Lattal, 1994).

MATERIALS AND METHODS

Procedure to collect evidence

Human: The forensic investigator ought to follow a
procedure recommended by the relating protocel so as to
collect adequate evidence, documentation, photographs
and saliva swabs. It 1s strongly recommended a collection
and analysis of saliva deposited on bitten or sucked skin,
an analysis that 13 conducted in the laboratory and the
method deals with salivary DNA evidence and the growth
of bacteria (Sweet and Pretty, 2001; Sweet et al., 1997).
Impression and prompt medical attention should be
provided for the living victin since human bites have a
higher potential for infection than animal bites (Sweet and
Pretty, 2001).

Dogs: In case of dog bites, the mvestigator should follow
a similar procedure for the collection of the adequate
evidence. The 1st basic step includes the examination of
the suspected animal for blood and visible traces of
evidence from the victim. A sample of DNA from animal’s
mouth, lips, hair and claws should come next. The animal
ought to be taken immediately to a veterinarian to induce
vomiting. The vomitus should be examimed for tissue,
clothing and foreign objects in order to compare to the
victim. The quarantine is compulsory in these cases
something that will also help us to collect the feces that
can be analyzed for the possible existence of bone tissue,
clothing and foreign objects to compare to the victm.
While the amimal is in quarantine the researchers should
anesthetize it and make an overall dental examination, take
dental impressions (Fig. 2) followed by maxillary
measurements (like intercanine width) and detailed

Fig. 2: Impression procedure in a dog: Anesthesia, use of
silicon impression material
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photography. Tn case the victim survives the attack, the
animal should be tested for rabies (Silver and Souviron,
2009; Santoro et al, 2010). Following that procedure
signifies the prevention of possible misdiagnosis
especially in case of absence of eye witnesses.

Treating bites: After an attack in a living victim the
wounds should be cleaned and irrigated at the 1st
operation. The larger wounds used to be covered with
polyvinyl alcohol sponge. The wounds that are
thoroughly cleaned, wrigated and left to granulate usually
be healed without complication. Antibiotics are not
generally needed for wounds 2 days old without if there
1s no sign of mfection. Bites may be either from humans or
animals (particularly dogs).

About 10-30% of dog bites and 9-50% of human bits
lead to mfection. Consider that antibiotics for bites
mvolving hands, feet, ligaments, tendons, fractures or for
penetrating bites in people with poor immunity, diabetes
or cirrhosis. Co-amixiclav (500 mg/125 mg tds for adults
and 40 mg kg™ tds doses based on amoxicillin for
children) should be given for 5-7 days. If allergic to
penicillin then use doxycyclne (100 mg bd) and
metromdazole (500 mg tds) for those >12 or erythromyecin
and metronidazole for those under 12 years old. If the
wound is obviously infected then antibictics should be
given for 10-14 days. Treatment for tetanus should also be
considered in all cases where the skin is breached.

Post-mortem depredation: Despite its unlikely occurrence,
post-mortem animal depredation poses a major problem to
forensic death research. The phenomenon of postmortem
activity to human bodies is mainly caused by rodents and
dogs. The researchers can have cases both indoors and
outdoors.

In the 1st case, it involves low sociceconomic
settings whereas in the second case 13 more commonly
observed among homeless people (Tsokos et al., 1999a).
The majority of the injuries caused by rodents have a
circular shape. The wound margins are scalloped and
fnely serrated, with mregular edges, with circumscribed
1-2 mm mtervals within partly showing protruding
indentations up to 5 mm. The upper and lower pairs of the
rodent’s incisors are responsible for some distinct parallel
series of furrows (parallel cutaneous lacerations) that are
diagnostic for tooth marks of rodent origin (Tsokos ef al.,
1999a) but these characteristic striae cammot always be
found (Tsokos et al., 1999a; Haglund, 1992). The most
common bitten areas are the exposed and unprotected
parts of the body, such as eyelids, nose and mouth and
the back of the hands (Tsokos et al., 1999a). Tt has been
tracked that when the rodents start gnawing on a certain
spot, they continue to gnaw until nearly all skin, soft
tissue and muscles thus removing that particular spot.
Moreover, structures such as tendons and ligaments are

affected and bones are exposed (Tsokos et al, 1999a).
The researchers can be led to misdiagnosis while having
a quick look at such injuries because they give the
impression that 1s made by a sharp-bladed mstrument. But
the animal presence and activity can be directly proved by
documents that the researchers can collect at the scene
such as fecal material of rodent origin or rodent hair found
next to the corpse (Haglund, 1992; Tsokos and Schulz,
1999; Tsokos et al, 1999a). In cases of rodent bite
ijuries, there are no self-defense injuries or signs of vital
trauma on the deceased’s body (no evidence of
hemorrthage or reddeming of the wound) (Clark et al., 1991,
Tsokos et al., 199%9a; Ropohl et al., 1995). But also more
ammals like dogs affect the appearance of a corpse they
alter the scene surrounding and create post-mortal
artifacts (Rothschild and Schneider, 1997; Verzeletti et al.,
2010).

Postmortem amimal bite marks typically feature
unmistakable wound edge patterns and abrasions with
little or no signs of bleeding and the researchers do not
find defense injuries. To identify the animal that is
responsible for that the researchers do serological species
analysis. For a serological analysis, the researchers
should check a human body specimen for species
diagnostic markers, namely human, dog, cat and rabbit
antigens in order to assess whether biological animal
traces are present on the corpse. The advantage of such
tests 1s their lower cost and their quicker results compared
to a DNA analysis despite the fact that it 1s less
sensitive method (Tsokos ef al., 1999b; Ferri et al., 2009,
Verzeletti et al., 2010).

RESULTS AND DISCUSSION

Animal bites cause 1% of all emergency cases and
1-2% of these patients require hospitalization. The most
frequently affected are children aged up to 6 years
(52.8%). The 80-85% of all bites are dog bites, 10% are cat
bites and 5-15% are other animal bites (Knezevic et al.,
2006). Bite wounds located at the face, neck and head are
most frequent in children (73%) whereas only 30% of
adult dog bite traumas are located at the head and the
neck (Weiss et al., 1998). Tt is written that some factors are
responsible for the attacks on humans by dogs. Some of
them are a possible genetic predisposition toward
aggressiveness, male gender intact reproductive status,
defence of territory or puppies, lack of social interaction
with humans, age, size and the behaviour of victims
(Santoro et al., 2010). Dogs can also instinctively act as a
group and become more aggressive in these terms. Once
a dog started biting, other dogs join in. Pack attacks can
possibly cause more serious injuries than attacks by a
single dog. The pack attack can become responsible for
greater number of wounds and 13 also likelihood that
social facilitation and pack instinct will prolong or escalate
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the attack (Kneafsey and Condon, 1995; Borchelt et al.,
1983; Santoro ef al., 2010). As far as cases of post-portem
activity the dogs and the other animals are probably
excited by the smell and taste of blood or dead tissues
(Santoro et al., 2010). There 1s another possibility of skin
marls that can resemble bites and can cause a difficulty in
differential diagnosis. One arched marks that can mimic
bite marks are skin injuries with shoe heels, ringworm;
hoof marks from farm animals and burns caused by
paddles during cardioversion simulate toothless
bitemarks, creating ared-brown circular myjury (Harvey,
1976). These types of bite marks are usually larger in size,
located in different spots in skin of the chest.

Diagnosis may occur by history and the lack of teeth
marks can set the proper recognition of the mark.
Bitemarks that may be distorted and produce multiple
lacerations are likely to be mixed up with other skin marks.
For example, cat bites have special characteristics and
usually are accompanied with scratches (Vale and
Noguch, 1983; Bemstein, 1985; Sperber, 1990, Silver and
Souviron, 2009).

Doubtless a dog attack will have psychological and
physical sequels to the victim (Shewell and Nancarrow,
1991). The attack has more negative results especially
when the aftack refers to children, something that
happens very often (Kneafsey and Condon, 1995;
Wiseman et al., 1983; Dwyer et al., 2007, Santoro et al.,
2010; Avis, 1999). But a dog attack does not react on only
to children but as 1t is also written dog attacks make many
parents express feelings of guilt and shame (Shewell and
Nancarrow, 1991). When the angry dogs bite they move
their heads wvigorously (Santoro et af, 2010
Thompson and Svitek, 1973) and the force delivered by
their jaws when biting can be as high as 450 1b in 2
(Santoro et al., 2010). That movement of biting tears
tissue and cause the characteristic trauma called hole and
tear wound (Kneafsey and Condon, 1995; Tong and Pang,
1965; Santoro ef al., 2010). That term refers to multiple
wounds that sometimes are fatal. Those pattern of
punctures, lacerations and avulsion of skin and soft
tissues vary in size and depends on the particular ammal
and specific surface bitten (Santoro et al, 2010;
Dorion, 2005). Also, bone tissue damage caused by
carnivores 1s ragged and leaves behind a series of tooth
sized pits and  indentations along the margin
(Santoro et al., 2010, Bonnichsen and Will, 1980).

Moreover, the most frequent sites of mjury are on
the head, face neck (Dwyer et al, 2007; Santoro et al.,
2010). Whereas referring to bites in younger children
(<6 years) it 1s written they can be found mostly to the
head, face and neck and for older children (6 years) also
to the lower limbs (Dwyer ef al., 2007). That means that
exist some age-specific anatomical locations for dog bite
injuries alongside withthe growth stageofthe body

(Dwyer et al, 2007). Lesions usually involve a
combination of biting, clawing and crushing forces
resulting in wounds with a characteristic pattern of
punctures, lacerations and avulsion of the skin and other
soft tissues (Murmann ef af., 2006; Santoro et al., 2010).
The normal distance between the maxillary canine teeth in
adult humans is 2.5-4.0 em and the canine marks in a bite
will be the most prominent or deep parts of the bite. Bites
produced by dogs and other carnivorous animals tend to
tear flesh whereas human bites compress flesh and can
cause abrasion, contusions and lacerations but rarely
avulsion of tissues.

Furthermore, human bites reflect the canine teeth but
they usually include the incisors as well due to the
relative flateness of the edges of human teeth when
compared to those of animals. Something that should be
included 1n the diagnose procedure is that carnivores
have six incisors and two very large canines per arch,
compared to human arches that have only four incisors
and much smaller canines (Murmann ef al., 2006). As far
as human bites the most common methods to determine if
the suspect’s teeth caused the bitemark include
techniques to compare the pattem of the teeth
(shape, size, position of teeth) with similar characteristics
present in life-sized photographs of the injury using
transparent overlays.

The most accurate techniques are a method using a
computer (Sweet et al., 1998; Sweet and Pretty, 2001 ), the
comparison of the suspect’s photographs with the
bitemark, comparison of test bites produced from the
suspect’s teeth with the actual bitemark and the use of
radiographic mmaging (Rawson ef al., 1979; Sweet and
Pretty, 2001) and scanning electron microscopy (David,
1986, Sweet and Pretty, 2001). Also, one recently added
method uses the high intensity alternative light sources
and lasers to locate stains from bodily fluids at the crime
scene, saliva remains deposited on skin even though
there are no marks from teeth (Sweet and Pretty, 2001).
Referring to animal bites and especially to dog bites the
verification can occur if there is eye witness or after a
morphological comparison and the confirmation of the
results has to do with the measuring of the intercanine
distance (Santoro et al., 2010).

Three are the most used maxillary measurements: the
Maximum Canine Width (intercanine width) (MCW) that
is commonly used in cases of deep bites, the canine
cusp Tip (Tip) and the Mesial Bone Height (MBH)
(Murmann et al., 2006).

To identify which of the suspect dogs bore the
greatest responsibility for the imjuries sustamned, the
researchers make a comparison between the cutaneous
samples where the injuries are located and the dental
casts and after that we can verify the compatibility of the
marks.
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CONCLUSION

Despite the fact that many attacks by dogs happen
so frequently, dogs will continue to be kept as pets,
for hunting, for guard duties and for racing. Most of the
responsibility for such attacks lies with the dog owner
who should keep under control dogs with a history of
threaterung humeans. Behavior modification techniques are
considered to be the appropriate solution to avoid those
attacks caused by dogs but on the same time coping with
the problem of aggressive dogs may have as a result a
devastating mjury (Kneafsey and Condon, 1995
Voith, 1981; Dwyer et al., 2007; Tsuji et al., 2008).

RECOMMENDATIONS

Further measures need to be adopted such as
adequate traimng, keeping young children away from
dogs, sterilization, better enforcement of existing
regulations and standardized momitoring of bite rates.
Dogs, especially those with a history of threatening any
human being, should not be allowed to run free or mteract
with people, unless they are under control (Kneafsey and
Condon, 1995, Borchelt et al, 1983). In addition,
controlled investigations of further risk and protective
factors are also needed (Santoro e al., 2010).

REFERENCES

Avis, 3.P., 1999. Dog pack attack: Hunting humans. Am.
I. Forensic Med. Pathol., 20: 243-246.

Bemstemm, ML., 1985 Two bite-mark cases with
inadecquate scale references. I. Forensic Sci.,
30: 958-964.

Bemstein, M.L., 1997. Forensic dentistry. Overview of
forensic dentistry. J. Okla. Dent. Assoc., 88: 18-28.
Bonnichsen, R. and R.T. Will, 1980. Cultural Modification
of Bone: The Experimental Approach in Faunal
Analysis. ITn: Mammalian Osteology, Gilbert, B.M.
(Ed.). Missouri Archeological Society, Columbia,

pp: 7-30.

Borchelt, PL., R. Lockwood, A.M. Beck and V.L. Voith,
1983. Attacks by packs of dogs involving predation
on human beings. Public Health Rep., 98: 57-66.

Budras, K.D., P.H. McCarthy, W. Fricke and R. Richter,
2007. Anatomy of the Dog. 5th Rev. Edn., Saunders,
Philadelphia, pp: 104-106.

Clark, M.A., GE. Sandusky, D.A. Hawley, J.E. Pless,
P .M. Fardal and L R. Tate, 1991. Fatal and near-fatal
animal bite injuries. J. Forensic Sci., 36: 1256-1261.

David, T.J, 1986. Adjunctive use of scanning electron
microscopy 1n bite mark analysis: A three-dimensional
study. I. Forensic. Sci., 31: 1126-1134.

Dorion, RB.J., 2005. Dog Bitemarks. Tn: Bitemark
Evidence, Dorion, R.B.J. (Ed.). Marcel Dekker, New
York, pp: 293-321.

Dwyer, J.P., T.8. Douglas and AB. Van As, 2007.
Dog bite injuries in children: A review of data from a
South African paediatric trauma unit. S. Afr. Med. T,
97: 597-600.

Fem, G., M. Alu, B. Corradimi, M. Licata and G. Beduschi,
20089. Species identification through DNA barcodes.
Genet. Test Mol. Biomarkers, 13: 421-426.

Gershman, K.A., I.T. Sacks and J.C. Wright, 1994, Which
dogs bite: A case-control study of sk factors.
Pediatrics, 93: 913-917.

Haglund, W.D., 1992. Contribution of rodents to
postmortem  artifacts of bone and soft tissue. T.
Forensic Sci., 37: 1459-1465.

Harvey, W., 1976. Dental Identification and Forensic
Odontology. Henry Kimpton Publishers, London.
Kneafsey, B. and K.C. Condon, 1995. Severe dog-bite
mjuries, introducing the concept of pack attack:
A literature review and seven case reports. Injury,

26: 37-41.

Knezevic, B., P. Knezevi, V. Uglesic and V. Zubcic, 2006.
Facial bite wound. Acta Stomatol. Croat., 40: 83-88.

Mathews, J.R. and K.A. Lattal, 1994. A behavioural
analysis of dog bites to children J. Dev. Behav.
Pediatr., 15: 44-52.

Murmarm, D.C., P.C. Brumit, B.A. Schrader and D.R. Serm,
2006. A comparison of animal jaws and bite mark
patterns. J. Forensic Sci., 51: 846-860.

Pretty, LA, and D. Sweet, 2000. Anatomical locations of
bitemarks and associated findings in 101 cases from
the United States. J. Forensic Sci., 45: 812-814.

Rawson, R.D., A. Bell, B.S. Kinard and J.G. Kinard, 1979.
Radiographic mterpretation of contrast-media-
enhanced bitemarks. J. Forensic Sci., 24: 898-901.

Ropohl, D., R. Scheithauer and S. Pollak, 1995.
Postmortem iyjuries inflicted by a domestic golden
hamster: Morphological aspects and evidence by
DNA typing. Forensic Sci. Int., 72: 81-90.

Rothschild, A M. and V. Schneider, 1997. On the temporal
onset of postmortem animal scavenging Motivation of
the animal. Forensic Sci. Int., 89: 57-64.

Santoro, V., G. Smaldone, P. Lozito, M. Smaldone and F.
Introna, 2010. A forensic approach to fatal dog
attacks. A case study and review of the literature.
Forensic Sci. Int., 206: 37-42.

Shewell, P.C. and J.D. Nancarrow, 1991. Dogs that bite. Br.
Med. T., 303: 1512-1513.

Silver, EW. and R.R. Souviron, 2009. Dental Autopsy.
CRC Press, Florida, pp: 75-180.

Sperber, N.D., 1990. Lingual markings of anterior teeth as
seen in human bitemarks. J. Forensic Sci., 35: 838-844.

2653



J. Anim. Vet. Adv., 10 (20): 2649-2654, 2011

Sweet, D. and T.A. Pretty, 2001. A look at forensic
dentistry-Part 2: Teeth as weapons of violence-
identification of bitemark perpetrators. Br. Dent. J.,
190; 415-418.

Sweet, D., M. Lorente, J.A. Lorente, A. Valenzuela and
E. Villanueva, 1997. An improved method to recover
saliva from human skin: The double swab technique.
J. Forensic Sci., 42: 320-322.

Sweet, D., M. Parhar and R.E. Wood, 1998. Computer-
based preduction of bite mark comparison overlays.
I. Forensic Sci., 43: 1050-1055.

Thompson, H.G. and V. Svitek, 1973. Small animal bites:
The role of primary closure. J. Trauma, 13: 20-23.
Tong, G.T. and T.C. Pang, 1965. Unusual injuries:

Savaged to death by dogs. Med. Sci. Law, 5: 158-160.

Tsokos, M. and F. Schulz, 1999. Indoor postmortem
animal interference by carnivores and rodents: Report
of two cases and review of the literature. Int. J. Legal
Med., 112: 115-119.

Tsokos, M., I. Matschke, A. Gehl, E. Koops and
K. Puschel, 1999a. Skin and soft tissue artifacts due to
postmortem damage caused by rodents. Forensic Sci.
Int., 104: 47-57.

Tsokos, M., F. Schulz and K. Poschel, 1999b. Unusual
injury pattern in a case of postmortem animal
depredation by a domestic German shepherd. Am. I.
Forensic Med. Pathol., 20: 247-250.

Tswi, A, A Ishiko, H. Kimura, M. Nurimoto, K. Kudo and
N. Ikeda, 2008. Unusual death of a baby: A dog attack
and confirmation using human and canine STRs. Int.
I. Legal Med., 122: 59-62.

Vale, G.1.. and T.T. Noguchi, 1983. Anatomical distribution
of human bitemarks in a series of 67 cases. J. Forensic
Sci., 28: 61-69.

Verzeletti, A., V. Cortellini and M. Vassalini, 2010. Post-
mortem injuries by a dog: A case report. J. Forensic
Legal Med., 17: 216-219.

Voith, V.I.., 1981. An approach to ameliorating aggressive
behavior of dogs toward children. Modern Vet.
Practice, 62: 67-70.

Weiss, HB., DI. Friedman and JH. Coben, 1998.
Incidence of dog bite injuries treated in emergency
departments. J. Am. Med. Assoc., 279: 51-53.

Wiseman, N.E., H. Chochinov and V. Fraser, 1983. Major
dog attack injuries in children. J. Pedr. Surg.,
18: 533-536.

2654



