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A B S T R A C T   

We present a case of a complete external ear amputation, caused by a human bite, that took place during a 
quarrel in a local farmers’ market. The male victim was transferred to the Hospital. After surgical reattachment of 
the auricle, a forensic clinical examination was performed, as per legal obligation. 

During examination, the victim was found to have sustained: contusions of the orbital regions (lower eyelids), 
bilaterally, soft tissue oedema of the forehead (to the left of the middle line), and contusion of the right neck area. 
He also sustained multiple soft tissue injuries (contusions, abrasions) on the torso and on both upper and lower 
extremities. 

Clinical forensic examination of human bite injuries requires thorough description of the wound, proper 
photography and possibly collection of swabs for DNA identification (in case of unknown perpetrator). Never-
theless, the Forensic Pathologist is often required to perform clinical examination, only after medical care has 
been provided. Therefore, clinicians should be aware of the need of proper documentation and act accordingly.   

1. Introduction 

Amputation of the external ear seems to have great influence in the 
course of history, as it is known to have inspired George Washington to 
follow a military career, following the English declaration of war on 
Spain, after a ship captain had his ear cut off by the Spanish in 1731.1 

Ear amputation has also been associated, in the past, with self-mutilative 
behaviors (e.g. Vincent Van-Gogh), or with quarrels.2 One well-known 
example is the incident between Mike Tyson and Evander Holyfield.3 

Furthermore, in the late 19th century, someone could pay a professional 
thug, from the New York gangs, 15 dollars in order to have an “ear 
chewed off” from someone.4 

Since then, Medicine has greatly evolved, thus allowing today suc-
cessful ear reattachment in many cases. 

The auricle, itself, contains elastic cartilage. The shapes of the 
auricular projections and depressions differ from person to person, as 
they are genetically determined.5 

Human bites represent as many as 20% of all bite injuries in urban 
areas.6 They usually present in a form of oval, or semilunar, hematoma 
and abrasion. Their patterns may include a central contusion, linear 

abrasions and contusions, lingual markings, tongue thrusting, uninter-
rupted arches, and tooth indentations, as weave patterns, if inflicted 
through clothing.7 Rothe et al. classifies human bite wounds as direct 
and indirect, according to the activity preceding the bite. Thus, direct 
human bite wounds may be observed in many interpersonal violence 
incidents, such as sexual crimes, child abuse, and physical quarrel 
(self-defense bites), or even in consensual sexual activity. On the other 
hand, indirect human bite wounds, may be caused by a blow from a fist 
to another person’s teeth, thus they have their own pattern of injury 
(reverse bite injury).6 

Literature provides a classification of the severity of bite wounds, 
according to which any wound with tissue necrosis or tissue loss is a 
Grade III bite wound.8 

2. Case 

A 45-year-old male was involved in a quarrel with two individuals, 
which were identified by eyewitnesses to the Police. During this fight the 
victim suffered many soft tissue injuries, the most severe being the 
complete amputation of the right external ear (Grade III bite injury), 
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inflicted by one of the perpetrators. 
The victim was transferred to the Hospital, 6 h after the fight. The 

severed ear was non-microsurgically replanted as a composite chon-
drocutaneous graft, under local anesthesia, following the Baudet tech-
nique.9 Forensic Pathologists from the Department of Forensic Medicine 
and Toxicology of the National and Kapodistrian University of Athens 
visited the victim in the Hospital, in order to perform the clinical 
forensic examination, requested by the Police. 

During examination, the victim was found to have sustained contu-
sions of the orbital regions (lower eyelids), bilaterally, soft tissue 
oedema of the forehead (to the left of the middle line), and contusion of 
the right neck area. The victim also sustained multiple other soft tissue 
injuries (contusions, abrasions) on the torso and on both upper and 
lower extremities. Except from the amputated external ear, the 
remaining injuries were sustained during the quarrel, by mechanism 
different than biting (kicking and punching). 

The ear wound was already covered by surgical dressing (tie-over 
surgical gauze), in order to avoid risk of infection and to prevent any 
disturbance of the healing process. Consequently, all conclusions 
regarding the description of the amputated ear, were drawn by the 
photographic material already available, which was obtained before the 
surgical intervention by the clinicians and before the forensic clinical 
examination. This prevented the use of a reference scale during 
photography, as described in the Standards of the American Board of 
Forensic Odontology.10 

As shown in Fig. 1, the entire auricle, except from a part of the lobule, 
was completely cut off. Teeth impressions were visible both on anterior 
and on posterior surface of the severed auricle, as shown in Fig. 2. 

he viability of the reattached external ear was not certain yet, and 
thus should it would be attained, at least one more surgical intervention, 
in order to improve the aesthetic outcome, will be necessary. 

Forensic odontological examination was not feasible, as surgery was 
already performed. As the perpetrators were already known to the Po-
lice, no swabs were collected for DNA testing. Police did not request any 
clinical examination of the two perpetrators. 

3. Discussion 

Bite mark analysis involves the objective documentation and inter-
pretation of injuries, whether bite marks or not. Bite mark comparison is 
frequently employed to provide means of identification of a suspect. The 
first usually precedes the second, as it provides answers to more basic 
questions such as: is it a human bite mark, that are necessary before 

suspect identification.11 In our case the answer to the above-mentioned 
question was available since the very onset of the investigation, as 
eyewitnesses confirmed the bite mark was caused by a known human 
perpetrator. 

In order to use the term bite-mark two conditions must apply, firstly 
the mark must be caused by the teeth alone or in combination with other 
mouth parts, and secondly a representative pattern must be left on an 
object or a tissue by these dental structures.12 

The anatomical location distribution of bite-mark injuries spares no 
part of the human body.10 Despite the fact that the existing literature is 
extremely scarce, almost all the published researches tend to agree that 
the predominant body parts injured are the extremities, and especially 
the arms.13–16 Furthermore, differences have been described, based on 
victims’ sex, as males tend to sustain bite injuries on the arms, whilst 
females on the breasts.11,13 The face, and the head in general, was found 
to be the second most frequent body part bitten only by Robsam et al., 
and more often in female victims.16 

Bite marks may occur on both victims (as attack injuries by the 
perpetrator) or perpetrators (as defensive injuries by the victim).17 Ac-
cording to a recent study from Greece, human bite injuries are inflicted 
more frequently when the perpetrator is known to the victim, and 
especially when victimization has occurred in a domestic context vs the 
community. Furthermore, it mainly concerns adult women as victims of 
intimate partner violence.18 On the other hand, according to studies 
from Denmark and France, human bite injuries were observed more 
frequently in male than female victims of interpersonal violence.19,20 

As above stated, the etiology of human bite injuries may include 
sexual crimes, child abuse, physical quarrel (self-defense bites), or even 
consensual sexual activity. The self-mutilative behavior of certain in-
dividuals may lead to ear amputation, in various instances, such as 
psychiatric disorders, but mainly in the context of imprisonment, during 
which use of sharp instruments, is described as the method of 
choice.2,17,21,22 

Bite marks may present a wide range of presentations, including mild 
bruising, abrasion, incision and even avulsion.17 

Avulsion injuries of the external ear can be classified in partial 
avulsion with a wide pedicle, partial avulsion with a narrow pedicle and 
complete avulsion. Any avulsed segment should be wrapped in a gauze, 
placed in a sterile bag and submerged in 4 �C, until the time of surgical 
repair. Ideally, this repair should be without delay.23 Avulsion bites are 
more frequent on projecting anatomic areas, such as nipples, noses, ears, 
fingers, or genitals.24–26 According to Pretty et al., avulsion injuries of 
the external ear, are usually not amenable to analysis.17 

Human bite injuries usually allow the subsistence of good quality 
retroauricular skin, in contrast to animal bites that usually are more 
destructive in the surroundings tissues.27 

It is known that auricular trauma requires attention not only for 
functional but for aesthetic reasons, equally as well. The complete 
amputation is very rare, but various surgical techniques have been Fig. 1. The entire auricle, except from a part of the lobule, was completely 

cut off. 

Fig. 2. Teeth impressions on the anterior (2a) and on the posterior (2b) surface 
of the severed auricle. 
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developed for reattachment, including microvascular anastomoses and 
replantation.28 

The reconstruction of the severed ear poses a challenge to the head 
and neck or plastic surgeon, as it is related to the unique nature of the 
auricle that receives blood supply from small sized vessels.29 Micro-
surgical techniques require the presence of suitable blood vessels for 
anastomosis. If none is present, then the amputated ear is treated as a 
graft and is buried in a retroauricular pocket.30 Microsurgical ear 
replantation was successfully performed in the clinical setting by Pen-
nington in 1980. Firstly suggested by Mladick in 1978 and then reported 
by Pribaz et al. in 1997, non-microvascular replantation, is achieved by 
means of “burying” the ears after de-epithelialization.31–33 Even delayed 
replantation (up to 54 hours of ischemia) has been attempted with 
success.34 

Alternative treatments have been suggested, with various surgical 
techniques, even with the use of leeches, hyperbaric oxygen, aspirin, 
prostaglandin, and dextran-40.35–38 

Complete amputation is correctly thought to be more challenging 
than subtotal amputation, as there is no residual blood supply present 
and as there is consequently an urgent need to vascularize the severed 
auricle.39 

Certain difficulties may arise, even after a successful reattachment 
(e.g. oedema or poor circulation), thus not permitting the final success of 
the operation.34 It is thus necessary to adopt a “wait and see” strategy. 

In general, 20–25% of human bites become infected.6 There is low 
risk for the victim of contracting HIV, hepatitis B or hepatitis C from a 
human bite, apart from blood exposure occurrence.20 Early antibiotic 
treatment for 3–5 days, for fresh, deep wounds, for persons at high risk 
of infection and persons with implants (e.g. artificial heart valves, or-
thopedic prosthesis) is suggested.6 

In Greece, a Forensic Pathologist is required to examine every victim 
of interpersonal violence that has made an allegation to the Police. The 
forensic report will be used by the Prosecutor in order to assess the 
severity of injuries according to the Greek Penal Code, based on the 
Forensic Pathologist’s findings and on an estimation of incapacity time. 
The Greek Penal Code defines categories of bodily harm, based on the 
severity of injuries (actual, grievous). Our case is a grievous bodily harm 
as it concerns an amputation, which requires prolonged hospitalization 
and uncertain outcome. 

A Forensic Pathologist should be able to distinguish a bitemark from 
any other patterned injury, based on the class characteristics, such as the 
oval to round shape, the dental arches opposing each other, and the 
rectangular contusion of the centrals and the laterals.3 

Several factors concerning the perpetrator (e.g. physical strength, 
and force of bite), the victim (e.g. gender, and age), and others (e.g. 
clothing, and environmental conditions) should be taken into consid-
eration for every allegation, in order to properly confirm a human bite 
injury, and to identify the bitter.3 Furthermore, many other variables 
may affect the patterns displayed in a bitemark, such as skin thickness, 
and elasticity, and position during the biting.6 

In everyday practice a physician working in a hospital will very often 
be the first to identify a bite mark. Keeping in mind that it might be 
difficult to obtain a Forensic Practitioner immediately (either a Forensic 
Pathologist or a Forensic Odontologist), the attending physician will be 
required to document the injuries and to collect any evidence required. 
On the other hand, emergency treatment takes precedence over forensic 
evidence collection.17 

In our case surgical replantation of the severed ear, clearly was more 
important that proper documentation of the injuries for judicial pur-
poses, a fact that may provide sufficient explanation regarding the 
omissions in the injury documentation by the attending physicians. 

4. Conclusions 

Image documentation of the bite wounds, combined with forensic 
dental examination, can prove to be an asset, in cases when the 

perpetrators are unknown, especially, when saliva contamination ob-
scures DNA identification. 

Clinical forensic examination of incidents of human bite injuries, 
requires detailed description of the wound, proper photography and 
possibly collection of swabs for DNA identification, in case the perpe-
trator is unknown. Nevertheless, the Forensic Pathologist is often 
required to perform clinical examination, only after medical interven-
tion has been provided. Therefore, clinicians should be aware of the 
need for proper documentation of each incident and act accordingly. 
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