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ÖZ 
Amaç: Uçucu organik bileşikler (VOC), sanayide, boya ve epoksi gibi solvent bazlı ürünlerde yaygın olarak kullanılan, düşük 
molekül ağırlıklı karbon içeren maddelerdir. Maruziyet çoğunlukla inhalasyon yoluyla gerçekleşir ve nörolojik, solunumsal 
ve kardiyovasküler etkilere yol açabilir. Bu çalışmada, kapalı alanda gerçekleştirilen epoksi uygulamasıyla ilişkili ölümcül bir 
olgu sunulmakta ve VOC maruziyeti sırasında alınması gereken iş güvenliği önlemlerinin önemi vurgulanması 
amaçlanmaktadır. 
Olgu: Kapalı alanda epoksi uygulaması yaptığı bilinen 28 yaşındaki erkek olgu ertesi gün bu alanda hareketsiz halde 
bulunmuştur. Olay yerinde yapılan incelemede ortamın kapalı ve yetersiz havalandırıldığı, ortamda epoksi ve solvent 
içerikli materyallerin bulunduğu tespit edilmiştir. Ortam ölçümlerinde uçucu organik bileşik konsantrasyonunun yüksek 
olduğu belirlenmiştir. Otopsisi sırasında akciğerlerde konjesyon ve ödem gibi nonspesifik bulgular gözlenmiş, toksikolojik 
incelemede Ksilen ve Toluene saptanmıştır. Olay yeri incelemesi, tanık ifadeleri, otopsi bulguları ve toksikolojik incelemeler 
sonucunda ölümün kapalı ortamda gelişen VOC maruziyetine bağlı akut intoksikasyon sonucunda geliştiği 
değerlendirilmiştir. 
Sonuç: Bu olgu, kapalı ortamlarda VOC maruziyetinin ölümcül sonuçlar doğurabileceğini göstermekte ve epoksi gibi solvent 
bazlı materyallerle çalışırken yeterli havalandırma sağlanmasının, kişisel koruyucu ekipman kullanımının ve iş güvenliği 
önlemlerinin önemini vurgulamaktadır. 
 
Anahtar Kelimeler: Ksilen, toluen, uçucu organik bileşikler, iş kazası, zehirlenme 

ABSTRACT 
Aim: Volatile organic compounds (VOCs) are low-molecular-weight carbon-containing substances widely used in industrial 
processes and solvent-based products such as paints and epoxy materials. Exposure occurs mainly through inhalation and 
may lead to neurological, respiratory, and cardiovascular effects. This study aims to present a fatal case associated with 
VOC exposure during epoxy application in a confined space and to emphasize the importance of occupational safety 
measures. 
Case: A 28-year-old male who had entered the enclosed motor room of a villa swimming pool to apply epoxy insulation 
was found deceased the following morning. On-site investigation revealed that the area was enclosed and poorly 
ventilated, and that epoxy and solvent-based materials were present. A strong chemical odor was reported, and 
environmental measurements detected VOC concentrations of 130 ppm. Autopsy revealed conjunctival hyperemia, frothy 
fluid in the airways, pulmonary edema, and widespread chemical contamination on the body surface. Toxicological analysis 
identified p-xylene and toluene in blood and lung samples. Death was attributed to acute intoxication due to VOC exposure 
in a confined space. 
Conclusion: This case highlights the potential lethality of VOC exposure in confined environments and underscores the 
importance of adequate ventilation, personal protective equipment, and occupational safety precautions when working 
with solvent-based materials. 
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Introduction 
Volatile organic compounds (VOCs) are low–molecular-

weight carbon-containing substances that readily evaporate at 
room temperature.1,2 They are widespread and may be 
generated during industrial processes, automobile exhaust 
emissions, and the use of solvent-containing paints, insulation 
materials, cleaning products, and solvent-based epoxy, which 
frequently include aromatic hydrocarbons such as xylene 
isomers and, in some formulations, toluene.1,3,4 Environmental 
VOCs are most commonly absorbed through inhalation, oral 
ingestion, and dermal contact. Following inhalation, they 
rapidly enter the systemic circulation via the pulmonary 
capillaries.2,4 Exposure to VOCs has been associated with 
cognitive impairment, pulmonary dysfunction, and 
cardiovascular disturbances. Chronic exposure has also been 
shown to increase the risk of cancer.5 Certain VOCs have been 
classified by the International Agency for Research on Cancer 
(IARC) into Groups 1, 2A, 2B, or 3 according to their 
carcinogenic potential; examples include benzene and 
formaldehyde (Group 1), carbon tetrachloride and chloroform 
(Group 2), and toluene and xylene (Group 3).3 p-Xylene is a 
chemical solvent commonly used in products such as paints, 
varnishes, and polishes. In enclosed environments, it may 
exhibit irritant effects.6 Exposure to p-xylene can lead to 
neurophysiological dysfunction, respiratory mucosal edema, 
alveolar hemorrhage, and dermatitis.7,8 Toluene, on the other 
hand, may cause a wide range of effects ranging from 
headache, nausea, and muscle weakness to cognitive 
impairment and even death. Although acute intoxication is 
rare, it may result in fatal outcomes.9 This study aims to present 
a fatal case involving epoxy application performed by the 
deceased in an enclosed space and to highlight occupational 
safety precautions required during exposure to volatile organic 
compounds. This case underlines that prolonged accidental 
inhalational exposure may result in fatal intoxication, and that 
both environmental measurements and toxicological analyses 
play a complementary and critical role in establishing the cause 
of death. 

Case 

It was determined that the 28-year-old male had entered 
the enclosed motor room of a villa swimming pool in the 
evening hours in order to apply epoxy insulation to the walls. 
According to witness statements, the decedent entered the 
engine room at approximately 6:30 p.m. and sent his last 
phone message at 9:30 p.m. No further contact was 
established thereafter. The case was found dead the following 
morning at around 8:30 a.m. by a friend who had come to 
check on him, lying on the floor of the engine room.The scene 
consisted of two underground compartments. The first room, 
containing the filtration and pump systems, measured 
approximately 320 × 220 cm, with a ceiling height of about 240 
cm. Access to this compartment was provided through a floor-
level hatch opening, through which a fixed ladder descended 
to the underground room (Figure 1). The second compartment, 
referred to as the balance tank compartment, had no direct 
entrance door; access was provided through a window 
measuring approximately 100 × 50 cm, located about 155 cm 
above the floor level of the first room. On the stairs descending 
from this window opening to the floor of the second room, 

open containers labeled “Epoxy” were observed, bearing a UN 
1263 Class 3 flammable liquid hazard label.  

 
Figure-1. Filtration and pump room with hatch access and 

fixed ladder. 

The decedent was found lying supine on the floor of the 
second room (Figure 2). First responders and crime scene 
investigation teams reported a strong chemical odor at the 
scene. Environmental measurements conducted by Disaster 
and Emergency Management Presidency (AFAD) teams using a 
MultiRAE Portable Multi Gas Monitor (Honeywell Analytics, 
USA) detected volatile organic compounds (VOCs) at a 
concentration of 130 ppm.  

 
Figure-2. Decedent in supine position in the second room. 

On external examination performed during the autopsy, 
conjunctival hyperemia and bloody frothy fluid at the mouth 
were observed (Figure 3). Widespread, translucent chemical 
contamination, suspected to be epoxy-related, was present on 
the entire anterior surface of the body, with areas showing 
drying and whitish discoloration. Epidermal peeling with an 
underlying hyperemic base was observed in the contaminated 
regions (Figure 4). Internal examination revealed subscalp 
hyperemia and petechial hemorrhagic areas (Figure 5). Copious 
frothy fluid was present in the oral and nasal cavities, and the 
tracheal lumen was filled with abundant frothy fluid, with 
petechial hemorrhages noted on the tracheal wall (Figure 6). 
Both lungs exhibited blunting of the margins and marked 
edema, and sectioning of the right lung revealed the copious 
frothy fluid (Figure 7). During the autopsy, the left lung was 
ligated at the hilar region and sampled en bloc for analysis of 
volatile toxic compounds. 
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Figure-3. Conjunctival hyperemia and bloody frothy fluid at 

the mouth. 

 
Figure-4. Epidermal peeling with underlying hyperemia in 

contaminated areas. 

Toxicological analyses using the HS/GC/MS method 
revealed the presence of p-xylene and toluene in blood and 
lung samples obtained at autopsy; no ethanol, methanol or 
other toxic substances were detected. 

Histopathological examination revealed congestion in the 
central nervous system, heart, and kidney samples. The lungs 
showed marked edema, congestion, and pigment-laden 
histiocytes.  

 

The cause of death was determined to be intoxication 
resulting from exposure to p-xylene, toluene, and other volatile 
organic compounds present in the environment. 

 
Figure-5. Subscalp hyperemia and petechial hemorrhages. 

 
Figure-6. Frothy fluid in the airways with tracheal petechial 

hemorrhages. 
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Figure-7. Pulmonary edema and frothy fluid on lung section. 

Discussion 

Cases of toluene and xylene intoxication have been 
reported mostly in male individuals.10-16 Furthermore, women 
account for fewer reported cases of xylene or toluene 
poisoning.17-19 The present case was likewise male, consistent 
with the majority of cases reported in the literature. This 
dominance may stem from the fact that males are employed at 
a higher rate, particularly in industrial and construction-related 
jobs that involve volatile organic compounds. Reported cases 
in the literature span a wide age range, from 22 to 72 years and 
a median age of 39.5 years.10-19 The present case, involving a 
28-year-old man, falls within this reported range. 

In previously reported cases, most of poisoning cases 
occurred in closed areas10,14,15,19 and were associated with 
work-related accidents.10,14-16 Vucinic et al. presented a near- 
fatal intoxication case resulted from accidental ingestion of 
liquids containing amitraz/xylene,13 whereas several others 
were linked to abuse-related exposure.11,12,17,18 In the present 
case, intoxication occurred during work performed in a 
confined-space, underscoring the importance of appropriate 
occupational safety measures such as adequate ventilation, 
environmental monitoring, and the use of personal protective 
equipment when handling volatile organic compounds. 

Reported external examination features include gasoline 
odor on clothing,15 epithelial desquamation, blistering and 
chemical burns of the skin,14,16,19 and froth at the mouth.15 In 
the present case, conjunctival congestion, frothy fluid at the 
mouth, and widespread chemical contamination with 
erythema of the skin were observed. An analysis of autopsy 
findings reported in the literature describes pulmonary findings 
such as increased lung weights,10,12,14,16 pulmonary edema,10-

12,14,16 congestion,10,14,15 patchy hemorrhagic areas on the lung 
surfaces, dark red fluid within the bronchi,14 granular material 
in the bronchi,11 emphysema,11,15 pleural effusion,12 and frothy 
fluid at the bronchi.15,16 Histopathological examinations in 
previously reported cases have described pulmonary findings 
such as edema and congestion,10,14 alveolar hemorrhage and 
neutrophilic infiltration,14 as well as hemorrhagic pulmonary 
edema, emphysema, and inflammatory infiltration.15 In the 
present case the lungs showed marked bilateral edema and 
congestion accompanied by petechial hemorrhages in the 
trachea and pigment-laden histiocytes. Extra-pulmonary 

histopathological findings reported in the literature include 
degenerative necrosis in the kidneys and generalized visceral 
congestion.11,14 Extra-pulmonary examination in our case 
revealed congestion in the central nervous system, heart, and 
kidney samples. These findings are consistent with previously 
reported pathological changes in solvent intoxication; 
however, they remain nonspecific, and no distinctive autopsy 
or histopathological feature has been identified as diagnostic 
of VOC intoxication. 

Toxicological analyses in previously reported cases have 
identified toluene and, in some cases, xylene in various 
biological samples, including blood,10,16,17 urine,12,15 bile,12 
gastric contents,12,14,16 brain,12,14 lung,15,16 liver,12,15 kidney,15 
and adipose tissue.12,15 In the present case, toluene and p-
xylene were detected in blood samples as well as in lung tissue 
obtained en bloc after hilar ligation during autopsy. 
Occupational exposure limits for common aromatic VOCs 
indicate that 8-hour time-weighted- average exposure limits 
are approximately 100 ppm for xylene and 200 ppm for toluene 
according to the Occupational Safety and Health 
Administration (OSHA). In addition, the National Institute for 
Occupational Safety and Health (NIOSH) recommends a 10-
hour time- weighted-average exposure limit of 100 ppm for 
toluene, while the American Conference of Governmental 
Industrial Hygienists (ACGIH) sets an 8-hour time-weighted-
average limit of 100 ppm for xylene.20,21 The measured VOC 
concentration of 130 ppm in the present case therefore falls 
within a range capable of producing acute toxic effects. 
According to witness statements, the decedent remained in 
this environment for approximately 14 hours (6:30 p.m. to 8:30 
a.m.), indicating prolonged exposure above the recommended 
occupational limits. 

Outcomes of the cases reported in the literature, show 
considerable variability. Some cases had died shortly after 
exposure, either at the scene or within a short period despite 
medical intervention,10-12,15,16 whereas other fatal cases had 
died after a longer clinical course following hospital or 
intensive care treatment.14,18 In contrast, some cases had 
survived without any sequelae.13,17,19 In the present case, the 
victim was found deceased at the worksite the following 
morning after starting work in the evening, reflecting the 
potential for rapid fatal progression in confined-space solvent 
exposure. 

Conclusion 

In deaths related to toxic substance exposure, the 
integration of autopsy findings with scene investigation, 
witness statements, and toxicological analyses is of critical 
importance. As illustrated by the present case, fatal 
intoxication may occur in the absence of pathognomonic 
autopsy findings, making environmental and toxicological 
evidence essential for determining the cause of death. 
Attention should be paid to occupational settings involving 
solvent-based materials, especially when work is performed in 
confined or poorly ventilated spaces. The use of personal 
protective equipment, adequate ventilation, and atmospheric 
monitoring is therefore vital for individuals working under 
these conditions. Strengthening occupational safety training, 
preventive measures, and workplace safety enforcement may 
help reduce the likelihood of similar cases in the future.  
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