ORIGINAL
ARTICLE

Crime scene investigation and dynamic
reconstruction: importance of synergic
collaboration between forensic pathology and
digital reconstruction for work-related fatalities
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SUMMARY

A crime scene is the result of the dynamic interrelation of various factors. Where a fatality is involved, thorough analysis of the scene by a forensic pathologist
produces the first data for verifying consistency between the necropsy results and witness testimonies toward defining the dynamics of injury and death. This
step is extremely important in identifying any liability. We present the case of a construction worker who fell through a trapdoor between two floors while
holding an iron beam at a building site. This case demonstrates the effectiveness of an integrated approach, using both classic forensic investigation techniques
and digital 3-D reconstruction: it allowed verification of the dynamics of the injury and provided important information in assessing the employer’s liability.
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Misto ¢inu a digitalni rekonstrukce: vyuziti digitalnich rekonstrukci v soudnim Iékafstvim v pripadé
smrtelnych pracovnich uraza

SOUHRN

Misto cinu je vysledkem dynamického plisobeni vzajemné se ovliviiujicich faktor(. Pecliva analyza mista umrti soudnim lékafem poskytuje prvotni informace
pro ovéreni souladu mezi pitevnim nalezem a vypovédmi svédkl a pro stanoveni mechanizmu Urazu a umrti. Tento krok je nesmirné dilezity pro stanoveni od-
povédnosti za Uraz. Prezentujeme pfipad stavebniho délnika, ktery propad| dvefmi mezi dvéma patry na stavenisti, zatimco drzel zelezny nosnik. Tento pfipad
demonstruje efektivitu komplexniho pfistupu zahrnujiciho jak klasické forenzni vysetfovaci metody, tak metody digitalni 3D rekonstrukce. Tento pfistup nam

umoznil ovéfit dynamiku Urazu a poskytnul ndm dulezité informace pro posuzovani odpovédnosti zaméstnavatele.

Klic¢ova slova: ohledani mista ¢inu - pitva — digitalni 3D rekonstrukce

A crime scene is the result of the dynamic interrelation of var-
ious factors. Where a fatality is involved, evidence found at the
scene includes the corpse and traces (biological and non-bio-
logical) present on it as well as the results of the interaction with
the environment before, during, and after the incident (1,2).
Thorough analysis of the scene and timely interviewing wit-
nesses require an immediate assessment regarding congruence
with technical data: as part of the autopsy investigation, they
support a definitive verification of the injury and dynamics of
the lethal event. This point is critical when establishing employ-
ers' liability in the case of occupational fatalities. On-site corpse
inspection by a forensic pathologist is a mandatory part of the
crime scene investigation: it may provide important information
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for subsequent stages of the investigation. However, in some
cases, medicolegal experts are not present at the scene, lead-
ing to loss or dispersion of important evidence (3). We present
here the case of a construction worker who was found dead at
a building site after falling through a trapdoor used for convey-
ing industrial installation equipment. This case demonstrates
that an integrated approach, involving both classic forensic in-
vestigation techniques and 3-D reconstruction, allowed verifica-
tion of the dynamics of the injury and lethal event.

CASE REPORT

A construction worker at an industrial building site had been
directed by another company employee to carry an iron beam,
which was 36 kg in weight and 100 cm in length, from the first
floor to the second floor. After a short time, the second worker,
who was on the first floor, heard a loud noise: it sounded as
if something had fallen from above. He went to another part
of the first floor, where he found his coworker lying prone
in a pool of blood: the first worker was at the base of metal
tube scaffolding, which extended from the first to the second
floor. The second worker realized that his workmate had fall-
en through a rectangular trapdoor (50 cm x 150 cm), which
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Figure 1. A, B, D: building where the accident took place. C: linear laceration involving the skin and subcutaneous tissues, 8 cm long, in the right frontal-zygomatic
region.

was sufficiently wide to allow equipment to be transferred be-
tween the floors. Some wooden planks had also fallen togeth-
er with the worker. No one heard the first worker crying out as
he fell (Figure 1A, B, D).

A judicial inquiry was initiated to assess the cause of death
and the employer’s liability. The corpse was 166 cm in lenght
and 75 kg in weight. During the autopsy, the following lesions
were found: (a) a linear laceration involving the skin and subcu-
taneous tissues, 8 cm long, in the right frontal-zygomatic region,
with a cranio-caudal course inscribed within a wider ecchymot-
ic area, which included the latero-orbital region and expanded
toward the ipsilateral temporal region (Figure 1C); (b) thick frac-
tures at the parietal and right temporal squares, extending to
a larger fracture in the anterior cranial fossa and right middle
cranial fossa, where traumatic decay of the right petrous ridge
and mastoid was evident; (c) deep abrasion, with an almost el-
lipsoidal shape, to the right patellar lateral surface and two ec-
chymotic areas at the level of the distal third of the thigh and of
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the proximal third of the right leg, corresponding to anterolater-
al and anteromedial surfaces.

DISCUSSION

Fatal occupational injuries are an important social problem.
Industrial construction sites are among the most dangerous
workplaces (4,5). The mechanisms of injury and trauma charac-
teristics are crucial in regulatory investigations into the cause
of accidents: they have evidentiary value in legal proceedings.
It is necessary to evaluate whether the injuries are consistent
with the events surrounding the accident and how they appear
to the investigator: they help corroborate or disprove witness
statements (1).

Digital rendering using 3-D reconstruction of the findings at
the scene of an accident can provide clear evidence about the
dynamics of the injury (6,7). With the case presented here, it



Figure 2. Reconstruction of the fatal event.

was initially supposed that the worker had fallen with his head
downward. However, that scenario did not explain the severe
trauma of the right middle cranial fossa; above all, it did not ac-
count for the worker falling silently and not later shouting for
help. That reconstruction did not fully explain the position of
the iron beam across the trapdoor. The technical data obtained
were examined using a reconstruction of the dynamics of injury
by means of digital rendering (Figure 2). In that way, the event
could be divided into four different phases.

1. In the first phase, the worker carried an iron beam to the
second floor of the building. That beam was to be placed to-
gether with others against the wall behind the trapdoor. The
worker was facing the wall, and he placed his feet on the trap-
door, which was initially able to support his weight. He lifted
one of the iron beams and set it on his right shoulder; he then
turned to face away from the wall. In that position, the beam
was positioned obliquely with respect to the trapdoor. The
beam weighed 36 kg, and that together with his own body
weight caused the trapdoor to give way suddenly, and he fell
feet first.

2. In the second phase, there was an immediate direct impact
to the base of the skull (evident in the trauma to the mastoid
and right petrous ridge) produced by the iron beam he was
holding on his right shoulder. That beam did not fall through
the open trapdoor because of its oblique angle. The direct im-
pact to the base of the skull produced a serious encephalic
lacero-contusion, with immediate loss of consciousness. As
a result, the worker was unable to cry for help after his fall.
To corroborate our reconstruction there weren’t highlighted
at the the upper limbs and, in particular, of the hands. as it
wasn't no try to grab something to avoid the fall from height.

3. In the third phase, the worker, who fell in an upright position,
hit one or more sections of the metal tube scaffolding - with
cylindrical shape and 240 cm from the ground - located be-
low the trapdoor. He struck the scaffolding with his right knee.
That had two results: (a) it slowed the speed of his fall; (b)

through a fulcrum action, his body underwent rotation such

that his head was directed toward the floor.

4. In the fourth phase, the worker hit the base of the scaffold-
ing. In particular, the right frontal-zygomatic region hit the
iron wheel on the scaffolding, which produced the lacerated,
contused wounds described above. The height of the fall was
600 cm.

Particularly, other causes were excluded, on the basis that the
fracturative complex at the level of the middle and anterior right
cranial fossa, was due to a direct impact of this area against the
carried iron bean. In addition, to corroborate our reconstruction
at the autopsy there weren't highlighted major injuries to the
thoracic and abdominal organs, as well as to the four limbs.

This dynamic reconstruction indicated that there was no li-
ability on the part of the employer. Another company was re-
sponsible for the safety of the flooring and movement of indus-
trial installation equipment.

CONCLUSION

This case study shows that a correct, exhaustive approach at
the scene of an accident cannot disregard matching circumstan-
tial data, results of the external examination, and necropsy data.
Applying forensic medical knowledge at the scene establishes
an investigative pathway: it follows the evidence related to the
injury rather than constructing a theory for the event and then
looking for evidence to support that theory. To ensure a multi-
disciplinary approach, it is necessary for there to be coherence
with all elements from all phases of an investigation (1,3,8). In
forensic science, it is very important to assess the quality of
medicolegal activities.
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