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ABSTRACT Objective: The forestry sector is considered one of the
most hazardous industries in terms of occupational accidents. Particu-
larly in Artvin province, due to the region’s challenging geographical
conditions and intense forestry activities, logging injuries emerge as a
significant risk factor. This study aims to retrospectively examine
deaths resulting from logging injuries and to identify the characteristics
of such accidents. Material and Methods: This study was conducted
through a retrospective analysis of cases of death caused by logging in-
juries, where autopsies were performed by the Artvin Forensic
Medicine Branch Directorate. The study comprehensively evaluated
the demographic characteristics of the cases, the types of injuries,
causes of death, and the circumstances under which the incidents oc-
curred. Results: All of the 11 cases examined in the study were male,
with an average age of 58.4 years. It was found that all of the deaths oc-
curred in rural areas and that 90% resulted from blunt trauma due to
logging impact. The most frequent injury sites were the head and neck
(n=6), with the most common causes of death identified as brain tissue
damage and intracranial hemorrhage. Additionally, it was determined
that 54% of the cases occurred during the autumn season. Conclusion:
The findings of this study highlight that logging injuries represent a
significant occupational health issue, necessitating urgent preventive
measures. Enhancing occupational safety training, promoting the use of
protective equipment, and integrating technological innovations into
work processes could be effective in reducing the incidence of such in-
juries and fatalities.
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OZET Amac: Ormancilik sektorii, is kazalari agisindan en tehlikeli is
kollarindan biri olarak kabul edilmektedir. Ozellikle Artvin ilinde, bol-
genin zorlu cografi kosullar1 ve yogun ormancilik faaliyetleri nedeniyle
tomruk yaralanmalar1 ciddi bir risk faktorii olarak dne ¢ikmaktadir. Bu
calisma, tomruk yaralanmalart sonucu meydana gelen 6liimleri retros-
pektif olarak incelemeyi ve bu tiir kazalarin 6zelliklerini belirlemeyi
amaclamaktadir. Gere¢ ve Yontemler: Bu ¢alisma, Adli Tip Kurumu
Artvin Adli Tip Sube Miidiirliigii tarafindan otopsisi yapilan ve tomruk
yaralanmasi nedeniyle 6len olgularin retrospektif olarak incelenmesiyle
gergeklestirilmistir. Caligma kapsaminda, olgularin demografik 6zel-
likleri, yaralanmalarin tiirii, 6lim nedenleri ve olaylarin gerceklesme
bigimleri detayli olarak degerlendirilmistir. Bulgular: Calisma kapsa-
minda incelenen 11 vakanin tamami erkek olup, yas ortalamasi 58,4
olarak bulunmugtur. Oliimlerin tamamimin kirsal alanda meydana gel-
digi ve %90’ 1nin tomruk ¢arpmasina bagli kiint travma sonucu gergek-
lestigi tespit edilmistir. En sik yaralanma bolgeleri bas ve boyun (%58)
olup, en yaygin 6lim nedenleri beyin doku harabiyeti ve beyin kana-
mast olarak belirlenmistir. Olgularin %54 tiniin sonbahar mevsiminde
meydana geldigi saptanmistir. Sonug: Calismanin bulgulari, tomruk
yaralanmalarmmn 6nemli bir is sagligi sorunu oldugunu ve bu tiir kaza-
larin 6nlenmesi i¢in acil 6nlemler alinmasi gerektigini gostermektedir.
Is giivenligi egitimlerinin artirilmasi, koruyucu ekipman kullaniminin
tesvik edilmesi ve teknolojik yeniliklerin is siireglerine entegre edil-
mesi, bu tiir yaralanmalarin ve 6liimlerin azaltilmasinda etkili olabilir.

Anahtar Kelimeler: Tomruk; kaza; yaralanma; otopsi
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The increase in production and competition in
the industry brings along risks for worker health.!
Foremost among these risks are occupational acci-
dents occurring worldwide.? Tt is estimated that
318,000 people die from work-related accidents glob-
ally each year.? The majority of fatal occupational ac-
cidents occur in developing countries.**

The forestry sector is considered one of the most
dangerous industries in terms of occupational acci-
dents.® Unlike other sectors, many forestry workers
are exposed to dense vegetation, challenging terrain,
and extreme weather conditions while working out-
doors. Human error under these hazardous conditions
significantly increases the risk of accidents.

Logs are large pieces of timber obtained by cut-
ting down trees and are typically used in the forest
products industry. They can be utilized in construc-
tion, furniture making, paper production, and energy
generation (as wood fuel). Logs from tree trunks can
reach enormous sizes, up to 2 meters in diameter.
Logging injuries account for 15% of all accidents
and 1/4 of fatal forestry injuries.” In the U.S., the
annual mortality rate from logging injuries is re-
ported to be 23 times the average for all occupa-
tional accidents.® Although logging injuries are
relatively infrequent, their fatality rate is higher
than that of other occupational accidents. One study
evaluated statistics published by the Social Secu-
rity Institution and found that while the rate of non-
fatal work accidents in all sectors in Tiirkiye was 2.5
times higher than that of forestry injuries, the fatality
rate from logging injuries was 1.5 times higher than
that of all work accidents.”

Logs can cause injuries and death by falling on
people due to slipping or instability from heights. In-
juries can also occur from contact with sharp tools
during cutting or transportation. This study aims to
retrospectively examine cases of death caused by log-
ging injuries and autopsied by the Artvin Forensic
Medicine Branch Directorate, assessing the causes of
death and the characteristics of these injuries.

I MATERIAL AND METHODS

Within the scope of the study, the cases autopsied by
the Artvin Forensic Medicine Branch Directorate be-

tween 2019-2024 were retrospectively examined, and
the cases that deaths due to log crash were included
in the study. Autopsies conducted by the Artvin
Forensic Medicine Branch Directorate were used to
determine the causes of death, the nature of the in-
juries, the circumstances of the incidents, contribut-
ing factors, and possible preventive measures. The
research aims to describe the characteristics of these
injuries and propose preventive measures based on
data obtained from examining injuries in Artvin and
the surrounding areas. Data analysis was performed
using the SPSS software, and meaningful results were
obtained through various statistical tests.

This study was discussed at the meeting of the
Ministry of Justice, Forensic Medicine Institute Edu-
cation and Scientific Research Commission dated
August 06, 2024 and approved with the decision
number 21589509/2024/916, and the study was car-
ried out in accordance with the principles of the Dec-
laration of Helsinki.

With the decision of Artvin Coruh University
Scientific Research and Publication Ethics Commit-
tee dated November 20, 2024 and numbered ‘E-
18457941-050.99-157004°, it was determined that
‘approval of compliance with scientific research and
publication ethics is not required’ for our study.

I RESULTS

Autopsy reports of 209 cases autopsied by Artvin
Forensic Medicine Branch Directorate between 2019
and 2024 were reviewed retrospectively. Out of these,
11 cases were determined to have resulted in death
due to log crashes and were included in the study. All
11 cases evaluated in the study were male, with an
average age of 58,4 years (minimum: 37, maximum:
88). All deaths (n=11) occurred in rural areas.

Examination by the location of the incident re-
vealed that all deaths took place in rural settings.
Eight cases resulted in death at the scene before
reaching the hospital or receiving medical interven-
tion, while 3 individuals died after treatment in the
hospital. Of those who died after treatment, all were
treated in the intensive care unit. Deaths occurred
most frequently in the autumn season, accounting for
54% of the cases (Table 1).



TABLE 1: Demographic characteristics of the cases

Cases Age Gender Year the autopsy was performed
1 65 Male 2019
2 65 Male 2020
3 55 Male 2021
4 60 Male 2021
5 46 Male 2022
6 57 Male 2022
7 56 Male 2022
8 37 Male 2022
9 58 Male 2023
10 56 Male 2023
1 88 Male 2024

Season Month Where the incident occurred
Autumn 10 Rural
Autumn 10 Rural
Spring 8 Rural
Summer 8 Rural
Spring 4 Rural
Autumn 9 Rural
Autumn 11 Rural
Winter 12 Rural
Summer 8 Rural
Autumn 1 Rural
Autumn 10 Rural

Autopsies and post-mortem examinations were
performed on all cases to determine the exact cause of
death. It was found that 10 of the cases suffered blunt
force trauma due to log impact; one case involved a
traffic accident caused by log impact.

Injury analysis indicated that that 6 of the cases
had injuries to the head and neck, 3 to the trunk, 1 to
the extremities, and 1 case had injuries to both the
trunk and extremities. Bone fractures associated with
log injuries were observed in all cases, with all frac-
tures being multiple bone fractures. It was determined
that 6 of the cases died due to brain tissue damage
and cerebral hemorrhage, while other causes of death
included internal bleeding, major vessel injury, pneu-

mothorax, and internal organ injury (Table 2, Figure
1, Figure 2).

Toxicological analysis of blood, urine, and vit-
reous humor samples revealed no presence of alco-
hol, drugs, or stimulants in any of the cases.
Decomposition was observed in one case autopsied in
August, while no sign of decomposition were noted
in the other cases.

I DISCUSSION

Forestry activities are inherently dangerous, with a
high incidence of fatal occupational injuries among
workers and those in close proximity to such activi-

TABLE 2: Demographic characteristics, case history and autopsy findings of the cases

Cases  Case History

1 He fell on a piece of log he had cut in the forest.
He fell on a piece of log he had cut in the forest.
He was hit in the head by a log while in the forest.
Alog fell on him while he was working at a sawmill.
He fell on a piece of log he had cut in the forest.
He fell on a log he had cut in his own garden.

He fell on a piece of log he had cut in the forest.
Alog fell on him from a loaded truck at work.
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Alog fell on him while he was in the vehicle.

10 While loading the logs in the workplace to the
vehicle, the log fell on him.

1" Tree he cut down in the forest fell on him.

Autopsy Findings

Popliteal artery rupture, tissue destruction in the left popliteal fossa, left tibia and rib fractures.
Black head, deformity of the abdomen, scapula, right femur and rib fractures.

Contusions and subarachnoid haemorrhage in the brain, base of skull, sternum and rib fractures.
Subarachnoid haemorrhage, skull base and rib fractures, right pneumothorax, corpus callosum separation.
Laceration and bleeding in the left lung, fracture of the left tibia and fibula.

Subarachnoid haemorrhage, lacerations to both lungs, C5-C6 vertebrae and rib fractures
Subarachnoid hagmorrhage, skull base fracture

Subarachnoid haemorrhage, skull base fracture, pneumothorax, rib fracture

Body splitin 2 at L2 level, larvae in eye and nose, organ deficiency in abdomen, brain,

pericardial and lung tissue injury, subarachnoid hagmorrhage, C7 vertebral fracture.

Subarachnoid haemorrhage, cerebral contusion,

intraventricular haemorrhage, C1-C6-C7 spine and rib fracture

Subarachnoid haemorrhage, skull base fracture, pulmanary laceration, aortic rupture, rib fractures,
C5-T4 vertebral fractures




FIGURE 1: Autopsy images of Case 1 and Case 4

A) Deformed appearance in the left popliteal fossa of Case 1, B) Rupture of the left
popliteal artery in case 1, C and D) Deformed appearance in the head region of
Case 4
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FIGURE 2: Scene of the incident of Case 9, who was hit by a log while inside a ve-
hicle, and images showing the loss of body integrity at the L2 vertebra level

ties.?? Fatal injuries caused by contact with logs rep-
resent a significant hazard in forested areas and the
construction industry. These injuries typically result
from contact with falling heavy objects, slipping or
toppling logs, and pose significant health risks. Trees
exhibit considerable variability due to factors such as
species, age, and size. In forestry activities, the cut-

ting and debarking of trees, combined with factors
such as the type of tree, wind, or slope of the envi-
ronment, present numerous challenges in accurately
predicting where, how, and at what speed a log will
move. The resulting injuries vary in severity.!” A re-
view of the literature reveals that logging injuries rep-
resent the most frequent cause of death in
forestry-related accidents.'!"1*

The majority of logging work in forestry is car-
ried out by male workers. A review of the literature
reveals a clear male-dominated nature of logging
work, which is associated with a correspondingly
high incidence of injuries among men.'>!* A review
of global fatality rates in occupational accidents re-
veals a clear dominance of the male population, a
finding that aligns with the results of our study.'>!®
The higher presence of men in social and work life,
coupled with their employment in more physically
demanding and hazardous roles that are typically as-
sociated with relatively lower safety measures com-
pared to other occupational groups, may explain the
elevated mortality rate observed.

A study conducted in Trabzon on worker deaths
reported that occupational accident-related mortality
was most frequent among those aged 18 to 64.!7 A
study in the United States found that 55% of deaths
due to logging injuries occurred in the 35-54 age
range.'® A similar age range was reported in other
studies on forestry-related deaths.!":!® It is established
that the mortality rate associated with occupational
accidents in the agricultural and forestry sector is el-
evated among individuals in their late middle age and
carly old age." In accordance with the findings of
previous studies, our investigation revealed an aver-
age age of 58.4 years, with all cases occurring be-
tween the ages of 37 and 88. This outcome is
anticipated, as middle age represents the most active
period of participation in the workforce, character-
ized by high employment rates and the frequent oc-
currence of accidents due to the optimal utilization of
physical strength.

In their analysis of forestry injuries, Lagerstrom
et al. reported that the incidence of injuries was high-
est in the autumn season (30%) and lowest in the
spring season (14%).2° A study conducted in Tiirkiye



examining blunt force trauma revealed that injuries
most frequently occurred during the autumn season.
This was attributed to the harvesting and pruning
work done in the autumn, which has been found to
result in an increase in injuries and fatalities during
this season.?! In our study, it was observed that 54%
of the deaths occurred in the autumn season. This
may be due to the prevalence of steep slopes in the
Eastern Black Sea region, and the increased risk of
slips and collisions with hard objects caused by wet
soil conditions in the autumn season on these steep
terrains.

While logging injuries can affect any part of the
body, those that result in death are particularly no-
table for their occurrence in the head and trunk. Stud-
ies indicate that approximately half of forest workers
have sustained at least one injury, with non-fatal in-
juries most commonly occurring in the extremities
(hands, arms, legs).?>?3 While injuries can affect any
part of the body, a review of fatal injuries indicates
that the head and trunk are the most commonly af-
fected areas. This has been attributed to the frequent
occurrence of intracranial injuries in head and trunk
injuries and the presence of accompanying bone frac-
tures, which lead to a higher incidence of death. The
lack of protective equipment among forest workers
has also been suggested to contribute to this situa-
tion.* In a study by Wang et al. it was found that 79%
of fatal injuries sustained by forest workers occurred
in the head and trunk regions.? In a similar vein,
Tagyildiz et al. described head and trunk injuries as
having the highest mortality rate in forestry.?® In our
study, it was determined that blunt trauma injuries
were predominantly located in the head and trunk re-
gions, with the most common cause of death being
brain tissue damage and cerebral haemorrhage. It is
postulated that the elevated mortality rate associated
with head and trunk injuries, in comparison to in-
juries sustained in other body regions, can be at-
tributed to the severity of the injury. Furthermore, it
is postulated that the more severe nature of logging
injuries in comparison to non-fatal injuries docu-
mented in the literature also contributes to this phe-
nomenon. The presence of bone fractures in all cases
serves to underscore the severity of the trauma, while
the disruption of bodily integrity observed in one case

serves to reinforce this conclusion. The photographic
evidence from the accident scenes indicates that the
individuals involved were not wearing the appropri-
ate protective equipment. The utilization of protec-
tive equipment in the context of non-fatal injuries has
been demonstrated to diminish the likelihood of in-
jury occurrence and the extent of associated harm.
The lack of protective equipment is identified as a
significant contributing factor to logging injuries.?’
Nevertheless, while the utilization of protective
equipment is efficacious in mitigating the severity of
non-fatal injuries, it may not afford the same degree
of protection in the event of fatal injuries. It is there-
fore unclear to what extent these types of equipment
can prevent fatal injuries caused by a log, which can
weigh in excess of 1 tonne and gain momentum on
slippery surfaces. Indeed, a study conducted in the
United States examined 28 cases of logging accidents
that required hospitalization and found that the ma-
jority of injuries were concentrated in the head re-
gion, with no significant difference in the severity of
injuries between those who used protective equip-
ment and those who did not (p=0.499).2® This may be
due to the destructive nature of log-related injuries. In
this context, we believe that in addition to the use of
protective equipment such as helmets, which limit
head injuries, preventing the occurrence of these fatal
accidents is also an effective measure in reducing fa-
talities.

The occurrence of log-related accidents during
forestry activities can be attributed to a number of
factors, including inadequate training of workers on
job safety and log management, lack of attention, use
of insufficient or inappropriate protective tools and
equipment, poorly maintained equipment, slippery
surfaces, challenging weather conditions, improper
and unstable storage areas for logs, neglect of safety
rules, and lack of communication among team mem-
bers working in these forestry operations. These risk
factors render the occurrence of accidents inevitable
and pose a significant health hazard.? Furthermore,
elevated levels of worker fatigue and extended work-
ing hours increase the probability of lapses in atten-
tion and errors. The injuries that may result from
these causes can range from relatively minor injuries
such as cuts and abrasions to more severe injuries



such as bone fractures, internal organ injuries, and
amputations. Furthermore, such accidents not only
cause physical injuries but also lead to a decrease in
work efficiency and a decline in worker morale. This
situation can negatively affect the overall effective-
ness of forestry activities and, in the long term, lead
to more serious economic losses.

I CONCLUSION

Log injuries are dangerous accidents that can have
serious consequences in forestry activities, with sig-
nificant effects at both the individual and societal lev-
els. In particular, the province of Artvin, where
intense forestry activities and a rugged geographical
terrain combine to create significant risks, is facing a
serious threat from these injuries. From a forensic
medical perspective, log injuries extend beyond sim-
ple injuries, with the potential to result in severe out-
comes such as multiple bone fractures, internal organ
injuries, amputations, and loss of bodily integrity. In
the autopsy of a fatal injury, it is of great importance
to meticulously document the type of injury (e.g., cut,
crush, or fragmentation) and the manner in which it
occurred (e.g., log fall or entrapment). Furthermore,
the examination of images from the scene of the in-
cident can facilitate a more comprehensive under-
standing of the mechanism of injury. It is of particular
importance to evaluate the location of the injuries on
the body, the affected organs, and the presence of
bleeding or vascular injuries. It is also essential to
consider the individual’s previous health status, ex-
isting diseases, or pre-existing injuries. This infor-
mation should be combined with data obtained from
scene investigation images to enable a comprehen-
sive analysis of the conditions at the time of the ac-
cident.

To prevent log injuries, it is essential that
forestry workers receive comprehensive training, uti-
lize appropriate safety equipment, and conduct regu-

lar risk assessments. Furthermore, prompt interven-
tion and effective healthcare services should be read-
ily available in the event of injuries. The examination
of the causes and consequences of injuries within the
forensic medicine framework can help prevent future
accidents. Overall, log injuries require a multidisci-
plinary approach, and preventive measures in this
area are of vital importance for individual and public
health.
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