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Abstract We present the postmortem findings of a fatal road
accident involving a motorcyclist, a car, and a common buz-
zard. Both the motorcyclist and the bird died on the scene of
the accident and were examined by postmortem full-body CT
and autopsy. In addition, a facial injury of the motorcyclist
was compared with the dimensions of the buzzard’s beak
and claws by 3D scan technologies. Blood splatters collected
on the bird’s beak, feet, and tail were examined by DNA
analysis. The overall findings suggested a collision of a com-
mon buzzard with a motorcyclist in full speed, causing the
motorcyclist to lose control of his vehicle and crash with an
approaching car on the oncoming lane.
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Case circumstances

In April 2014, a 24-year-old motorcyclist rode his motorcycle
on a straight country road and overtook a car driving with a
speed of 70–80 km/h. The estimated speed of the motorcycle
was 80–90 km/h at this moment. During the passing maneu-
ver, the motorcycle drifted to the opposite lane and collided
with the front left side of an oncoming car. The motorcyclist
was hurled from the bike and eventually died on the scene
(Fig. 1a, b). Themotorcyclist lost his helmet, whichwas found

at a distance of about 4 m away from the body. The helmet’s
inner and outer visors were broken off the helmet’s frame but
were otherwise undamaged (Fig. 1c). A dead bird of prey was
found at a distance of about 2.5 m away from the motorcycle,
leading the police to the initial assumption that the motorcy-
clist tried to avoid the bird lying on the road. However, the
bird’s involvement in the sequence of accident events
remained unclear.

Both the motorcyclist and the bird underwent further post-
mortem examinations.

Methods

Both the motorcyclist and the bird were examined by full-
body CT scans and 3D surface scanning prior to autopsy.

CT scanning

Imaging was performed on the first postmortem day with a
Somatom Definition AS 64 (Siemens, Forchheim, Germany).
The tube voltage was 140 kV. All scans were performed using
the automatic dose modulation software (CARE Dose 4D,
Siemens, Forchheim, Germany). Collimation was 64×
0.6 mm. All image reconstructions were performed with a
slice thickness of 1.0 mm in increments of 0.7 mm using the
soft tissue kernel (I31f) and bone kernel (I70f). Image reading
and volume rendering were performed on a regular radiolog-
ical workstation (Leonardo, Siemens, Forchheim, Germany).

3D surface scanning

The face of the motorcyclist as well as the beak and claws of
the bird were documented by 3D scanning methods as previ-
ously described [1–3]. Two different 3D systems were used:
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the GOM TRITOP and the ATOS System (GOM, Braun-
schweig, Germany) as well as the Go!SCAN 3D
(CREAFORM, Lévis, Québec, Canada), which generates the
3D geometry of an object true to scale. With the TRITOP
Photogrammetry System, we achieved 3D models in
true colors. The software 3ds Max (Autodesk, San
Rafael, CA, USA) was used for the comparison of the
injury with the suspected injury causing objects. This
software offered the possibility to virtually reposition
objects in 3D. In this way, a morphometrical compari-
son of the motorcyclist’s facial injury and the bird’s
beak and claws was performed [4].

DNA analysis

Blood-like adhesions were swabbed from the bird’s beak,
claws, and tail. For comparison, blood from the victim was
analyzed. The samples were tested for human blood using the
Hexagon OBTI test (Human, Germany). DNA was isolated
using the iPrep™ Purification Instrument and the iPrep
ChargeSwitch® Forensic Kit (Invitrogen, USA) following
the manufacturer’s instructions. DNA was quantified
with the AB Quantifiler™ Human DNA Quantification
system (Applied Biosystems, USA). Isolated DNA was
amplified using the AmpFlSTR® NGM SElect™ (Ap-
plied Biosystems, USA) (16 autosomal short tandem
repeat (STR) loci and amelogenin) and the YFiler™
(Applied Biosystems, USA) (16 Y-chromosomal STR
loci) PCR kits following standard and low copy number
(LCN) protocols. Electrophoresis was performed on a
AB 3130xl and a 3500xl Genetic Analyzer (Applied
Biosystems, USA), respectively, and allele calling was
done with GeneMapper ID-X v1.4 software (Applied
Biosystems, USA).

Autopsy

The autopsy of the motorcyclist was performed on the first
day postmortem by board-affiliated forensic pathologists. The
autopsy of the buzzard was conducted on the day after the
motorcyclist’s road accident in the presence of a graduated
biologist and was subsequently discussed with an ornitholog-
ical expert. The district attorney in charge of the case consid-
ered a postmortem examination of the bird by forensic pathol-
ogists to be sufficient; therefore, no veterinary pathologist was
involved in this case work.

Results

Postmortem CTand autopsy findings of the motorcyclist

The external examination of the motorcyclist’s body revealed
a deep, triangularly shaped stab-like wound measuring 1×
0.8 cm in the left paranasal region (Fig. 2a). The wound edges
were clean cut and showed no abrasions. In addition, multiple
skin abrasions, mainly located on the chest, the left shoulder,
and the front side of the left leg were noted. The internal CT
and autopsy findings showed craniocerebral injuries with
complex fractures of the temporoparietal region on the left
and the bilateral base of the skull with consecutive bleeding
into the nasopharynx. Apart from diffuse subarachnoidal hem-
orrhage, no intracranial blood accumulations had formed. The
cause of death was postulated as being respiratory failure
caused by blood aspiration due to fractures of the base of the
skull and blunt force trauma to the chest leading to multiple,
anterior rib fractures; punctuation of the left upper lung lobe;
left-sided pneumothorax; and left-sided, substantial
hematothorax.

Fig. 1 a Course of the accident: motorcyclist (M) overtakes a car (C1)
and collides with a correctly approaching car (C2). b Final situation: the
police found the body (Bo) at a distance of about 12 m away from the
motorcycle (M). The motorcyclist’s helmet (H) was found at a distance of

about 4 m away from the body. The helmet’s inner and outer visors (black
dots) were broken off. Next to the motorcycle, a bird (Bi) was found lying
on the street. c The motorcyclist’s helmet with damage to the left frontal
region (police photograph)
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The CT scans presented additional findings such as
fractures of the facial skeleton, intracranial gas accumu-
lations, extensive thoracic soft tissue emphysema, minor
gas embolisms to the pulmonary arteries, and the right
subclavian vein as well as bilateral scapular and bilater-
al distal forearm fractures. Toxicological analysis was
negative for blood alcohol. Further toxicological exami-
nations were not performed.

Postmortem CTand autopsy findings of the bird

A common buzzard (Buteo buteo L.) with a body length
of 45 cm, a wingspan of 95 cm, and a body weight of
965 g was identified. The horned part of the beak

showed a length of about 2 cm and a diameter of about
0.1 cm up to 1.8 cm and the claws a length of about
2 cm and a diameter of about 0.1 cm up to 0.4 cm.
Upon arrival in the institute, the bird’s body was still
warm to touch. The bird’s plumage was soaked with
gasoline. The buzzard featured blood-like adhesions to
its beak, feet, and tail (Fig. 3a–d), which were swabbed
for further DNA analysis. CT and autopsy revealed
signs of blunt force trauma primarily to its left body
side with a dislocated fracture of the left humerus
(Fig. 4a), a left-sided retrosternal hematoma, numerous
left-sided liver ruptures, mainly left-sided rib fractures
with punctuation of the left lung, and a fracture of the
lower thoracic spine (Fig. 4b).

Fig. 2 a Paranasal, deep wound
with clean cut wound edges. b 3D
wound comparison of the left-
sided, paranasal lesion with the
shape of the buzzard’s beak

Fig. 3 a Common buzzard,
ventral overview. b–d Blood
stains on the buzzard’s beak, feet
and on a tail feather
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3D comparison

The 3D comparison of the motorcyclist’s paranasal wound
with the buzzard’s beak and claw resulted in superimposable
features with both wound causing objects in question; howev-
er, the beak’s geometry fitted the overall shape of the injury
better than the claws.

DNA analysis

The presumptive test for human blood (Hexagon OBTI test)
was negative for all samples collected from the buzzard. From
the beak sample, 0.003 ng/μl DNA was quantified; DNA
could not be detected in the extracts from the claws and the
tail. Consistent with the results of the DNA quantification, no
DNA profile could be generated from the samples of the claws
and the tail. In contrast, the analysis of the beak sample result-
ed in partial, mixed DNA profiles, partially matching the vic-
tim’s DNA profile: the repeated autosomal DNA profiling
showed between 9 and 12 out of 16 of the victim’s STR loci.
In addition to these matches, several loci were detected, prob-
ably due to the small amount of DNA (drop-in, artifacts, etc.)
and/or contamination. The Y-chromosomal DNA analysis
likewise showed some matches (11 out of 16 Y-STR) to the
victim’s haplotype.

Discussion

According to Swiss national statistics [5], 269 persons died in
fatal road accidents in Switzerland in the year 2013. A signif-
icant proportion of the victims (20 %) were motorcyclists. So
far, no fatal motorcycle accident caused by a bird has been
reported in Switzerland.

According to observations by the Swiss ornithological sta-
tion in Sempach (canton of Lucerne), common buzzards have
been reported to occasionally feint attacks from behind on
joggers or bicycle riders [6], without actual body contact.
Targeted attacks on humans are extremely rare, are generally
provoked by humans approaching the common buzzard’s nest
too closely, and usually lead to minor injuries such as super-
ficial skin abrasions. Swiss national statistics [5] of the year
2013 report that 2049 road accidents (3.9 % of all road acci-
dent cases) involved animals, out of which 3.5 % caused dam-
age to persons (fatal and non-fatal). Other studies mention that
most motorcycle-animal collisions are generally fatal and usu-
ally involve a collision with deer. The fatal outcome is report-
ed to often being due to a second collision with another vehi-
cle [7, 8], such as in our case. So far, no scientific postmortem
evaluation of a fatal motorcycle accident involving a bird has
been reported.

The autopsy of the bird revealed injuries caused by blunt
force to its left body side, supporting the idea of an accidental

Fig. 4 a Dislocated fracture of
the buzzard’s left humerus (3D
CT reconstruction). b Right-
sided, dorsal rib fractures
(arrows), left-sided dorsal rib
fractures with punctuation of the
left lung (circles) and fracture of
the lower thoracic spine with
adjacent hemorrhage (square)
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collision with the motorcyclist while approaching in flight
from the right. In addition, an injury in the motorcyclist’s face
could have been caused by a pecking movement by the buz-
zard’s beak, as shown by 3D comparison (Fig. 2b). A pene-
trating and rotating movement with a sharp object of alternat-
ing diameter, such as a claw, would probably lead to similar
wound morphology, whereas the lack of similar wounds in
close proximity to the skin lesion, as would be expected by
a buzzard’s foot movement involving four simultaneously
moving claws, favored a wound formation by the beak. Nev-
ertheless, a sharp force injury caused by the claws could not be
excluded by this method, especially as the buzzard would be
expected to execute dynamic foot movements in the course of
a supposed midair collision. As the wound was located on the
left side of the motorcyclist’s face, a sort of struggling move-
ment from the bird was assumed, as a direct collision when
approaching from the right side would probably have led to an
injury on the right side of the motorcyclist’s face. Alternative-
ly, an approach from a diagonal, frontal right angle would also
explain the motorcyclist’s wound location in the left paranasal
region. The motorcyclist’s helmet was found close to the ac-
cident site. Both the inner and outer visors were broken off the
helmet’s frame. Further police examinations of the helmet did
not contradict our assumption that the visors were flipped
open at the moment of the collision with the bird, or could
have been flipped open during a moment of struggle. The
motorcyclist’s face was very likely not shielded. The use of
3D scanning technologies proved to be a useful tool to com-
pare a wound with the probable Bweapon of crime,^ as previ-
ously shown by other studies [1, 9].

From the DNA analyses performed on the buzzard’s samples,
only the beak sample produced interpretable results. The
presence of human blood could not be verified, although this
may be based on the destructive effect gasoline most probably
has on hemoglobin, the epitope responding in the OBTI test.
DNA profiling of the beak sample partially matched the victim’s
DNA profile, leading to the assumption that there actually was
physical contact between the buzzard and the motorcyclist. The
nature of the poor DNA profile is consistent with the small
amount of DNA quantified. It is unlikely that this sample origi-
nated from a blood trace, which would have resulted in signifi-
cantly more DNA and therefore better profiles. However,
gasoline may have destroyed/degraded the DNA to a certain
degree, possibly contributing to the poor quality of the profile.
Cross contamination of the bird with the motorcyclist’s DNA
during transportation was excluded, as the bird was delivered
to the institute of forensic medicine in a separate body bag.

Our collective findings suggested a scenario, where the
motorcyclist lost control of his vehicle because of a midair
collision with a common buzzard, after which he took a drift
to the left where he collided with an approaching car, was
subsequently overthrown, and died as a consequence of the
abovementioned injuries.

After the medico-legal accident reconstruction has been
performed, a witness came forward, reporting to having seen
the motorcyclist overtaking a car, being hit by a big bird ap-
proaching in full flight from the right and hitting the motorcy-
clist’s chest. A short struggle between bird and motorcyclist
has been observed, before the latter crashed with a correctly
approaching car. This statement was in accordance with our
findings.

Conclusions

This case demonstrates how in fatal accidents involving ani-
mals the postmortem examination of the involved animal in
addition to routine autopsy procedures may contribute to
medico-legal accident reconstruction. The additional use of
modern 3D scanning technologies supports accident recon-
structions in cases where geometries have to be compared,
whether humans, animals, or objects are involved. The inter-
disciplinary approach in the handling of the case resulted in a
clear idea of how this accident is very likely to have happened.
The results were confirmed later on by witness accounts. It is
the first case of a medico-legally documented fatal road acci-
dent of a motorcyclist caused by a bird.
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