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SUMMARY

A rare case of serious non-fatal pedestrian-motor vehicle accident in the constructions sector is described, leading to severe orthopedic trauma and disability.
A 49-year-old male worker was admitted to the orthopedic department due to reported occupational injury. The accident occurred at the workplace during the
construction of a cycling road, where the victim as pedestrian was referred to be crashed by a motor vehicle at his left lower extremity. He consequently fell on
the ground and the vehicle drifted his whole limb with its caterpillar. The patient bore occupational trauma with extensive avulsion and degloving injury of the
left lower extremity, extensive hematoma formation of the extreme foot, subtalar and tarsometatarsal dislocation, open fracture of the ankle joint, intraarticu-
lar calcaneal fracture, potential vascular injury (segmentation) of the posterior tibial artery, while peroneal and dorsalis pedis arteries were identified intact in
Doppler examination of the lower limb. Construction industry is one of the most hazardous industries, concerning the occupational fatality rates. Occupational
injury is the leading cause of morbidity in the employed population and adversely affects productivity. Forensic evaluation focuses on the mechanism and bio-
mechanics of the injury and enlightens the potential contribution of external factors. The forensic approach adds to the understanding of a single occupational
incident and, thus, the establishment of more effective preventive strategies and the improvement of safety regulations at workplace.
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Pracovni uraz - nehoda motorového vozidla s chodcem. Kazuistika

SOUHRN

V publikaci je popsan pfipad nehody chodce s motorovym vozidlem ve stavebnictvi, vedouci k téZkému traumatu a invalidité. 49lety délnik byl pfijat na orto-
pedické oddéleni pro nahlaseny pracovni Uraz. K nehodé doslo na pracovisti pfi vystavbé cyklistické stezky, kde byl poskozeny jako chodec srazen motorovym
vozidlem s naslednym prejetim levé dolni koncetiny. Pacient utrpél pracovni traz s rozsahlym poranénim levé dolni konéetiny. Stavebnictvi je v Recku jednim

tivitu. Forenzni hodnoceni se zaméfuje na mechanismus a biomechaniku zranéni a objasriuje potencidlni prispéni vnéjsich faktorG. Forenzni pfistup prispiva
k pochopeni pracovniho incidentu a tim k vytvoreni Gcinngjsich preventivnich strategii a zlepseni bezpecnostnich predpist na pracovisti.
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Occupational accident is defined as an unexpected event,
that includes acts of violence, happens in connection with
work(or as a result of it) and has the potential to cause injury,
iliness -independent of severity - or even death to one or more
workers (1,2). Occupational injury is any physical trauma, dam-
age of body tissues or, even, death, that arises out of an occupa-
tional accident (1). Occupational accidents are classified as fatal,
leading to death within one year and serious non-fatal, causing
a minimum of 4 days absence of work (3). The final outcome
may vary from temporary to permanent health (mental or phys-
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ical) impairment and has numerous individual, socioeconomical
and legal consequences (3).

The terms “unintended’, “uncontrolled’, “unplanned” were
commonly used to define occupational accidents. A more so-
phisticated accident approach, however, is based on the use of
scientific principles or systems approach, in order to identify the
exact sequence of events leading to the final outcome (4). The
significance of human error in the causation of occupational ac-
cidents has been moderated under the insight of recent advanc-
es in knowledge and understanding, that question the inherent
safety of the systems (5). Human error is, now, considered as
a normal deviation of human behavior (2) and all accidents are
considered preventable under the appropriate circumstances
(2). Behavioral epidemiologic data add to the conception of the
human factor and the application of more effective preventive
strategies (6).

Occupational injuries negatively affect the productivity and
are the main cause of morbidity and mortality in the employed
population (1). Forensic evaluation of the occupational trauma
provides the essential data for the “reconstruction of the event”,
the understanding of its mechanism and biomechanics, the
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Fig. 1. Left lower limb at the initial presentation at the emergency depart-
ment. Open IlIB fracture according to Gustilo-Anderson classification. Ex-
tensive hematoma formation, soft tissue loss, periosteal stripping, osseous
tissue exposure, subtalar dislocation and open calcaneal fracture.

analysis of the potential causes and contributing factors and
the development of prevention policies (2). Nevertheless, clin-
ical forensic medicine investigates non-fatal occupational acci-
dents from the perspective of civil or criminal law and leads to
the collection of all the data admissible to court in a potential
litigation in order to support —or not- any legal claim from the
side of the victims (2).

Concerning the paucity in the literature on the forensic evalu-
ation of occupational injuries (2), we describe a case of non-fatal
occupational accident between a pedestrian worker and a ma-
chinery motor vehicle in the constructions sector. A rare case of
severe physical trauma, leading to potentially permanent occu-
pational and physical disability.

MATERIAL AND METHODS

This case was investigated by the Laboratory of Forensic Sci-
ences of Democritus University of Thrace, Alexandroupoli. The
present study is in compliance with the Declaration of Helsinki
(7). The victim provided informed consent and the study was ap-
proved by the local ethics committee.

CASE REPORT

A 49-year-old male worker was admitted to the orthopedic
department of the General Hospital of Kavala due to reported
occupational injury. The accident occurred at the workplace
during the construction of a cycling road, where the victim as
pedestrian was referred to be crashed by a motor vehicle at his
left lower extremity. He consequently fell on the ground and
the vehicle drifted his whole limb with its caterpillar. The pa-
tient was subjected to a thorough clinical examination, routine
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Fig. 2. Postoperative x-rays. Stabilization of the calcaneal fracture with
Steinmann pins, stabilization of the tarsometatarsal joint with Kirschner wire
(K-wire) and external fixation between the tibia and the midfoot.

Fig. 3. Intraoperative image. External fixation between the tibia and the
midfoot.

laboratory testing and radiographic imaging of the chest, pel-
vis, femur, tibia, knee and ankle joints, as well as plain radio-
graphs of the extreme foot.

The findings were consistent with (i) extensive avulsion and
degloving injury of the left lower extremity (ii) extensive hema-
toma formation of the extreme foot (jii) subtalar and tarsometa-
tarsal dislocation (iv) open fracture of the ankle joint, intraarticu-
lar calcaneal fracture (v) potential vascular injury (segmentation)
of the posterior tibial artery (Fig. 1), while peroneal and dorsalis
pedis arteries were identified intact in Doppler examination of
the lower limb.

After the initial presentation to the emergency department,
the patient was hospitalized for immediate surgical interven-
tion. He was subjected to operative irrigation with normal saline
solution (15L), urgent and immediate debridement, reduction
and stabilization of the calcaneal fracture with Steinmann pins,
external fixation between the tibia and the midfoot and stabili-
zation of the tarsometatarsal joint with Kirschner wire (K-wire)
(Fig. 2, 3). Dorsalis pedis artery was identified intact by Doppler



examination postoperatively. Pharmaceutical therapy was im-
mediately initiated including tetanus prophylaxis (tetanus im-
mune-globulin), intravenous antibiotics (cefuroxime, metroni-
dazole, amikacin) and analgesics. Low molecular weight heparin
was initiated for prevention of thromboembolism.

After the initial surgical management, the patient was trans-
ferred to the University Hospital of Alexandroupolis for further
evaluation and hospitalization in the orthopedic department.
Vascularization of the limb was examined by a vascular sur-
geon. Vascular supply of the limb was characterized adequate
with no need for further intervention for revascularization. The
worker was hospitalized for 12 calendar days and, thereafter,
discharged from the hospital.

DISCUSSION

Epidemiology

In European countries, construction industry is the one of
the most hazardous industries, according to the occupational
fatality rates. Other industries with high risk are minimg, trans-
portation and storage, manufacturing, agriculture, forestry and
fishing (3). People employed as workers in the construction sec-
tor are under nearly at fourfold (3,5 times more) risk to become
victims of a fatal occupational injury and they sustain non- fa-
tal injuries, associated with 2.5 times higher lost-workday case
rates, compared with all other industries (8).

Ore and Fosbroke investigated the causality of occupational
fatality in the construction industry during a 12 year period. Falls
was the predominant cause of death, followed by motor-vehicle
accidents. Other leading causes were electrocution and acci-
dents involving machinery (9). Motor vehicle accidents repre-
sented a percentage of 15 % of the total fatality in this group.
In the majority of cases, the victims were pedestrians. Second
in row were drivers and last passengers. Concerning the type
of the motor-vehicle, trucks were involved in 54 % of the cases,
while passenger vehicles and machinery constituted a 22% and
6 %, respectively.

Occupations characterized by the highest motor-vehicle fatal
incidents are those associated with transportation and materi-
al moving (drivers, engineers, machinery operators and other),
laborers, technicians, machine operators, assemblers and in-
spectors, in order of decreasing frequency (9). Age and gender
-related differences in the fatality rate are, also, described, with
older age and male gender being associated with higher rates.
Another aspect of interest is the persistent high rates of motor-
vehicle mediated accidents in the constructions sector, despite
the overall decrease in occupational fatality by an average of
49 %, as reported by Ore and Fosbroke (9).

Occupational injury

Tarsus is the anatomical region of the foot that includes the
talus, the calcaneus, the cuboid, the navicular and the three
cuneiform bones. Calcaneus is the largest in size, followed by
the talus (10). Fractures of the hindfoot are quite infrequent, but
when they occur the calcaneus is the most frequently affected
bone (10,11,12). Calcaneal fractures are estimated at 1- 2% of all
fractures (13) and at 60-70% of all tarsal bone injuries (10).

Gustilo and Anderson is the most common classification
system in the literature concerning open fractures (14). Gust-
ilo and Anderson (1976) recognized three categories of open
bone fractures, based on prognosis and optimal treatment
(14,15). Leading criteria for the discrimination were (i) the
size of the wound or the extent of soft tissue damage, (ii) the
microbial contamination and (iii) the type of bone fracture it-

self (14). In 1984, Gustilo et al. further classified Type lll open
fractures to three sub-groups from A to C, with increasingly
worse prognosis (16). According to this classification system,
our case falls into IlIB category as it is associated with ex-
treme damage of soft tissue, osseous tissue exposure, with-
out vascular injury that demands surgical intervention. The
latter characteristic if present would classify our case as IlIC.
In a type llIB fracture, the possibility of bacterial infection is as
high as 52%, while that of amputation 16%, as described by
Gustilo et al. (16). In a recent study, Zhang et al. have investi-
gated the parameters significantly affecting the prognosis of
open calcaneal fractures (10). As expected, the Gustilo clas-
sification was significantly connected with prognosis, with
type lll Gustilo fractures reaching a complication rate up to
40%. Interestingly, the prognosis was not affected by the sur-
gical technique used for fixation (10).

Open fractures constitute a minority of all calcaneal fractures,
with a prevalence greatly varying from 0.8% to 10%, among
different studies (12). Detailed epidemiologic data for calca-
neal fractures are reported by Mitchell et al (11). According to
the findings of the study, calcaneal fractures occur in 11.5 per
100.000 of general population every year, with a gender prefer-
ence to males (male to female ratio estimated at 2.4:1) (11). Nev-
ertheless, this type of fracture commonly results from high en-
ergy injuries and has a bipolar age distribution in males, during
the 3" and 6™ decade of life (11) Predominant injury mechanism
is fall from height, especially above 6 feet. Only a percentage
of 18.8% constitute work-related incidents. Frequent concom-
itant injuries from the lower extremities are dislocation of the
talus, pilon type or femoral fractures with an overall frequency
of 13.2% in this series. Spinal and upper extremity injuries less
frequently accompany a calcaneal fracture, in 6.3% and 5.4 % of
the cases, respectively (11). Additional data from the study of
Court- Brown et al. support that open fractures of the calcane-
us demonstrate one of the highest prevalences among type IlI
fractures, compared with other anatomic regions and despite
their rarity (17).

Functional status following open calcaneal fractures has
been investigated by Berry et al (2004), using both condi-
tion-specific and generic health related quality of life ques-
tionnaires, such as the Short Form 36 questionnaire (12). Pa-
tients with a history of open calcaneal fracture scored signifi-
cantly lower in the physical component of SF-36, compared
to general population. Additionally, the functional ability
was independent from age, gender, mechanism of injury or
Gustilo classification. External wound location at the plantar
surface or comminuted fractures were associated with infe-
rior functional outcome. It must be stated that the previous
study did not include any incident of occupational injury in
the analysis (12).

Previous studies have investigated the socio-economical bur-
dens of calcaneal fractures (11,18). Special anatomic features,
occupational etiology, young age, extensive reconstructive
operations and poor functional rehabilitation contribute to
the long-term effect of the injury, at both individual and social
level (10,18). In addition to the fact that their management is
economically demanding, they result in a prolonged period of
work absence and withdrawal of social activities (18). Brauer et
al (2005) conducted an evaluation of calcaneal fractures from
an economical perspective. The findings suggested that surgical
treatment is more effective, but simultaneously more expensive
for the health care system, compared to conservative treat-
ment. However, when indirect costs (like absence of work) were
included in the evaluation, surgical treatment was the optimal
choice in terms of cost and effectiveness (18).
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CONCLUSIONS

pedestrian occupational injury in the construction sector. Its sci-

entific interest arises from the mechanism of the injury, as well

Construction industry is a hazardous workplace, with high
rates of occupational injuries. Motor — vehicle mediated acci-
dents are the second cause of fatalities and most commonly the
victim is a pedestrian. Our case report describes a motor-vehicle
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