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Abstract 

Forensic-medical examiners face with the cases of car and bicyclist contact in their 

practice. The main goal of examination is to determine the variant of car, bicycle and 

bicyclist’s body contact, that’s why it is necessary to determine the mechanism of bodily 

injuries forming, taking to consideration various trace-forming objects, which can contribute 

to injuries’ forming on the bicyclist’s body.  It is possible to classify the type of traffic 

accidents according to the types and quantity of the traumatic objects for the bicyclist’s body 

and according to the sequence of contacting of the vehicle, bicycle and bicyclist’s body. Not 

all questions could be solved by forensic-medical examiner (on example, questions about 

sequence and phases of bodily injuries forming), that’s why in such cases it is necessary to 

perform complex forensic-medical and transport-trasological examination with obligatory 

studying of the vehicle, which participated in traffic accident, bicycle, driven by the injured 

person, clothes and shoes of the injured bicyclist, bicyclist’s bodily injuries and results of the 

scene of incident inspection. All bicyclist’s bodily injuries could be divided on three large 

groups: bodily injuries, which have formed in the result of primary contact of the bicyclist’s 

body and parts of the car; bodily injuries, which have formed in the result of body’s throw on 

the defined parts of the car; bodily injuries, which have formed in the result of bicyclist’s 
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contact with the road. Algorithm of research in the case of forensic-medical examination of 

injured bicyclist was created, which predicts cooperation of forensic-medical and transport-

trasological examiners and gives a possibility for more effective solving of forensic tasks. 

Key words: forensic-medical examination, bicyclsit's injury, algorithm of 

complex examination, types of car and bicycle contact. 

  

Introduction. Cases of car and bicyclist contact (from here and now we consider that 

a bicyclist is a person who rides a bicycle or sits on the bicycle) in forensic-medical practice 

are common. 

Despite this, the bicyclist’s injury is not so discussed as the injury of the pedestrian by 

the moving vehicle and injury inside the vehicle’s saloon – up to attempts to determine the 

vehicle’s speed at the moment of contact with pedestrian’s body [1-6]. 

It should be mentioned, that along with the moving bicyclist’s injury, there are 

situations, when the person moves like a pedestrian with the bicycle next; in this case another 

mechanisms of the person’s injuring by a car predominate. 

The specificity of such traffic accident is related with variety of possible contacting 

variants of the car, bicyclist’s body and bicycle.  

The following trace-forming (traumatic) objects contribute to injuries’ forming on the 

bicyclist’s body: 

1. Exterior parts of the car; 

2. Parts of the bicycle; 

3. Road and other objects 

Various types of vehicle, bicyclist’s body and parts of the bicycle contact cause 

various combination of the traumatic effects and various mechanism of bodily injuries 

forming (scheme # 1).   
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                          Figure # 1. 

 

Such different types of vehicle, bicyclist’s body and parts of the bicycle contact are to 

be categorized according to following signs: 

1. According to the types and quantity of traumatic objects for the bicyclist’s body; 

2. According to the types of contact.  

According to the types and quantity of traumatic for the bicyclist’s body objects 

variants of contact could be divided on two large groups: 

- effect of vehicle’s exterior parts, parts of the bicycle and road and objects, which 

locate on it (naturally, body and road contact with located on it objects happens after the 

bicyclist falls down); 

- effect of bicycle’s parts and road and objects, which locate on it (situations, when the 

exterior parts of the vehicle do not primarily contact with the bicyclist’s body and contact 

only with the part of the bicycle; in such case bicyclist’s body is injured only by the bicycle’s 

parts at the moment of contact with the vehicle and then receives additional injuries because 

of the body fall down on the road). 

α≈180° 

Scheme # 1. 

Примірне положення транспортних засобів в момент входу в контакт. 

контакт. 
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Both variants of the bicyclist’s injury are common. 

According to the sequence of contacting of the vehicle, bicycle and bicyclist’s body 

we can differ the following variants: 

- variant, when the vehicle primarily contacts with the bicyclist’s body (in the case of 

traffic accidents with a passenger car it is a lower extremity; on this stage bicyclist receives 

bodily injuries both from car exterior pats and parts of the bicycle), then the bicyclist’s body 

is thrown on the car, receiving additional injuries in the result of the contact with exterior car 

parts and finally the body falls down on the road and slides over it, what causes forming of 

another group of injuries; 

- variant, when the vehicle primarily contacts with the bicyclist’s body, however, there 

is no further throw of the body on the car, because the body together with the bicycle are 

thrown on the road (in this case on the first stage  bicyclist receives bodily injuries both from 

the hit by exterior car parts and injuring of the body – as a rule, lower extremity, - by the parts 

of the bicycle; then the body falls down on the road and slides over it, what causes forming of 

additional injuries; 

- variant, when the vehicle does not primarily contact with the bicyclist’s body, and 

contacts only with the bicycle’s parts, however, in the result of such car and bicycle contact 

bicyclist’s body receives acceleration and is thrown on the car and then falls down on the 

road. In such case of traffic accident bicyclist receives at first injuries from the parts of the 

bicycle, which accelerated after the car hit, then receives additional bodily injuries because of 

the throw on the car and further contact with its exterior parts and, finally, - in the result of 

fall on the road; 

- variant, when the direct contact of car and bicyclist’s body is absent. In such case the 

primary contact of car and bicycle’s part occurs, in the result of what the bicyclist’s body is 

thrown on the road. In this type of car and bicycle contact bicyclist receives bodily injuries in 

the result of two traumatic objects’ effect: parts of the bicycle and road; 

- variant, when the car runs over the bicyclist’s body (after car and bicycle contact and 

further fall of the bicyclist on the road). Such type of traffic accident is very complex, because 

the bodily injuries the bicyclist has received during the previous phases of the traffic accident 

could be completely “masked” by the rough bodily injuries, which have formed on the injured 

person’s body on the final stage of the accident (when the car runs over the body). 

Such variety of possible ways of bicyclist’s injuring in the result of traffic accidents 

from one hand and large number of traumatic objects (exterior parts of the car, bicycle, road) 

from another hand complicate performing of forensic medical examinations of the dead body 
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or living person. It is obvious, that taking to consideration only localization and character of 

bicyclist’s bodily injuries is impossible to “reconstruct” the road accident scene. 

According to the mentioned above, forensic-medical examiner not having any exact 

data about circumstances of the bicyclist’s injuring should refuse to give an answer on the 

inquiry’s questions, related to sequence and phases of bicyclist’s  bodily injuries’ forming. 

Forensic-medical examiner can only solve the questions, related to the bodily injuries 

character, general mechanisms and prescription of their forming, degree of their gravity, and 

if the injured person died – cause of the death. If the questions about sequence and phases of 

bodily injuries forming have arisen, examiner in the conclusion should mention, that such 

questions could not be solved only in forensic-medical examination of the corpse (living 

person), and are to be solved only in complex forensic-medical and transport-trasological 

examination with necessary studying of the following objects: 

1. Vehicle, which participated in traffic accident; 

2. Bicycle, which was driven by the injured person; 

3. Clothes and shoes of the injured bicyclist; 

4. Character and mechanism of bicyclist’s bodily injuries forming 

5. Results of the scene of incident inspection (presence of “trace information” as a 

signs of braking, particles of glass, blood traces and other biological objects and so on) 

It is obvious, that to create a picture of the incident (mechanism of traffic accident, 

types and sequence of the phases and sequence and exact mechanism of bicyclist’s bodily 

injuries forming) is possible only if compare all mentioned above sources of information. It is 

possible only in the result of collective work of forensic-medical examiners (both tanatologist 

and medical criminalist), transport trasologists and sometimes forensic chemists and 

criminalists. 

Materials and methods. Analysis of results of forensic-medical examinations of the 

bicyclists, injured in traffic accident (21 cases) and complex forensic-medical and transport-

trasological examinations (7 cases) has shown the necessity to systematize different types of 

car and bicyclist contact. 

 Results and discussion. Studying the forensic-medical examinations of bicyclist’s 

bodily injuries, received during the traffic accidents, it has become possible to create the 

following classification.  

1. Situations, when primarily the body of the bicyclist contacts with the car. Such 

situations commonly happen when the car and bicycle longitudinal axes localize at an angle 

nearly 90 degrees and car contact with the left or right side of the bicycle or bicyclist.  Such 
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situation is also possible if the angle of contact is different, but the necessary condition is that 

some region of the bicyclist’s body (often lower extremities) is in zone of primary contact 

with the car.  

There are such subspecies of such cases:  

1.1 Contact of the left or right part of  bicyclist’s body with defined part of car’s 

exterior: 

1.1.1 with front part of the car; 

1.1.2 with side part of the car; 

1.1.3. with back part of the car. 

In its turn each of the mentioned above variants of car and bicyclist’s body contact can 

be divided on the following subspecies: 

A. With bicyclist’s body throw on the car and further fall on the road; 

B. Contact, which is accompanied with bicyclist’s fall on the road without throw of the body on 

the car. 

2. Situations, when the car and bicycle (as a rule front or back wheel of the bicycle) 

primarily contact with each other. Such situation is possible when the car and bicycle move in 

the same or opposite courses. Such situations can have the following subspecies: 

2.1 Situations with the body throw on the front part of the car (bonnet, windscreen, 

roof, trunk) and following fall on the road; 

2.2 Situations with the body fall on the road without throw of the body on the car. 

Such variety of different situations of bicyclist injuring by the car assumes various 

informative importance of the detected bodily injuries.  

Nevertheless, we can combine all bodily injuries into three large groups: 

1. Bodily injuries, which have formed in the result of primary contact of the bicyclist’s 

body and parts of the car. More often these are the injuries of the bicyclist’s lower extremities. 

Such injuries are worth informative for the detection of car’s and bicyclist’s interposition at 

the moment of primary contact. According to mentioned above classification, bodily injuries 

form, if the bicyclist’s body contacts with the car first. 

2. Bodily injuries, which formed in the result of body’s throw on the defined parts of 

the car. These injuries, as a rule, are polymorphic and less informative from forensic-medical 

point of view – they cannot evidence about the exact car’s and bicyclist’s interposition at the 

moment of primary contact.  

3. Bodily injuries, which have formed in the result of bicyclist’s contact with the road. 

These injuries are also polymorphic; more often they are the massive abrasions in the result of 
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bicyclist’s body sliding over the road. Importance of such injuries as an evidence of car’s and 

bicyclist’s interposition at the moment of their primary contact is the least. 

Differential diagnosis is necessary if all mentioned above bodily injuries are present. 

Forensic-medical practice shows, that such differential diagnosis without taking to 

consideration correlation with appropriate parameters (using only character of the injuries 

without interrelation with damages and traces on the clothes and shoes of injured person, and 

traces and damages of the car and bicycle, which were damaged in the traffic accident) is 

impossible and should compose the minimal complex of research. 

Summarizing all mentioned above, it has become possible to create the research 

algorithm in the case of forensic-medical examination of injured bicyclist: 

1. Examination of bodily injuries of the person, suffered in the traffic accident (is 

committed by forensic-medical examiner); 

2. Examination of traces and damages on the injured person’s clothes and shoes (is 

performed by forensic-medical examiner in medical-criminalistic department); 

3. Examination of traces and damages on the bicycle (is performed by forensic 

examiner – transport trasologist); 

4. Examination of traces and damages on the car (is performed by forensic examiner – 

transport trasologist); 

5. Collective analysis of all data, revealed during the examinations, according to their 

correlation; in such case comparison method is used. 

6. If it is necessary, modeling of interposition of car and bicycle at the moment of their 

contact should be performed; this task belongs to forensic examiner – transport trasologist (as 

it is shown on figure # 2. Photo shows that in this case primary contact has occurred between 

bicycle and front part of the car; during this phase bicyclist’s body has not contacted with the 

car) 

 

                          Figure # 2. 
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7. Composing of  collective conclusions. 

It is considered, that such approach gives a possibility for effective solving of forensic 

tasks.  

From all mentioned above it is possible to make the following conclusions: 

1. Contact of  bicyclist and moving car should be considered as an individual type of 

vehicular injury, which was missed earlier. 

2. Such type of traffic injury is complex, - there are many variants of car and bicyclist 

contact. That’s why the classification of such type of injury was created. 

3. Taking to consideration complexity of bicyclist’s injuring mechanisms by the car, 

all questions, which arise during the examination, should be solved in cooperation of forensic-

medical and transport-trasological examiners. That’s why an appropriate algorithm of 

collective work was developed.   
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