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Abstract

This article aims to describe the deaths of six people from the same family 
due to monoxide carbon (CO) poisoning caused by the failure of the heater 
exhaust equipment to gas. The diagnosis was confirmed by autopsy at the 
Institute of Legal Medicine of Sao Paulo, and the carboxyhemoglobin (COHb) 
levels were determined by spectrophotometric method. The six autopsies were 
from the same family and had only hypostases with a red carmine color. The 
results of COHb determination were: 84%, 88%, 94%, 87% and 88%. CO 
poisoning is the leading cause of death by poisoning worldwide. In order to 
suspect CO poisoning, in the presence of deaths with an apparent undetermined 
cause even without the presence of a suggestive history of exposure to CO, the 
medical examiner should question the family about the possibility of abnormal 
exposure of CO. In addition to searching for other physical changes associated 
with this context, the professional should request laboratory determinations of 
this compound.

The indicated treatment for neurological symptoms or a 
concentration of COHb greater than 25% consists of exposure to 
100% or hyperbaric oxygen, which facilitates the dissociation of 
CO from hemoglobin [10]. The ensuing autopsy findings after CO 
poisoning include blood fluidity, clear hypostasis, and organs with 
carmine red coloring [1].

This article aims to describe the deaths of six people from the 
same family due to CO poisoning caused by the failure of the heater 
exhaust equipment to gas. The diagnoses was confirmed by autopsy 
at the Institute of Legal Medicine of Sao Paulo, and the COHb levels 
were determined by spectrophotometric method, as previously 
described by [11] and modified by [12].

This study was approved by the Ethics Committee of Institute of 
Legal Medicine of Sao Paulo under number 022/14. 

Case Series
Six people belonging to the same family (LPN, VCVS, CSL, 

Introduction 
Carbon monoxide (CO) is a colorless, odorless, and nonirritant 

toxic gas produced by the incomplete combustion of hydrocarbons, 
and can be found in the exhaust gases of motor vehicles, inadequate 
heating systems, and fires [1,2,3]. In the body, CO is a byproduct 
of oxidative catabolism of the heme complex by heme oxygenase 
enzymes; CO acts as a neuromodulator and regulates cell proliferation, 
platelet aggregation, and apoptosis [4].

Inhaled exogenous CO diffuses through pulmonary capillaries and, 
given its high affinity for hemoglobin, forms the carboxyhemoglobin 
(COHb) complex. This complex reduces the ability of hemoglobin to 
transport oxygen (O2), which leads to tissue hypoxia [5]. 

Several lesions and clinical manifestations result from exposure 
to CO, including headaches, irritability, blurred vision [3], cognitive 
impairment [6], urinary incontinence, agnosia, ataxia, apraxia, 
epilepsy, amnesia, seizures, coma [7,5], and neurological sequelae [8, 
9].
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CDSL, KRSL, and DVS) were found dead in an apartment located in 
the suburb of Sao Paulo, Brazil.

The first death (LPN) occurred on August 16, 2013 on the 
bathroom floor of the apartment. An autopsy performed 12 hours 
post-mortem revealed no injury or changes in either the internal or 
external examination that would suggest an etiology. Consequently, 
the autopsy indicated the cause of death as unknown. The victim had 
no external signs suggestive of CO poisoning; only he had a slight 
pink color which was considered hypostasis.

Thirty days later (September 16, 2013), the other victims (five) 
were brought to the IML; according to the criminal report, they were 
found closely on the floor of an apartment room. The 5 autopsies 
were performed 14 hours postmortem, there were no descriptions 
of traumatic injury however; there were descriptions of focal cherry-
red areas in various regions of the bodies. Some of these areas were 
found in dorsal region (Figure 1), upper and lower limbs, and in the 
inguinal region (Figure 2). The internal examination, there were no 
descriptions of the following changes: increased rigidity; higher blood 
fluidity; frothy secretions in the airways; signs of exposure to coal 
combustion (soot in the lower airways); hemorrhagic subcutaneous 
infiltration; visceral congestion; or pinkish vessels, muscles, and 
organs.

In the first autopsy, which occurred 30 days before the others, 
the attenuated manifestations of rosy coloring were cited only in the 
external examination and equated to the hypostasis; the family did 
not report on the possibility of exposure to the gas; the cause of death 
was established as unknown. However, the five deaths from the same 
family with the same descriptive characteristics raised the suspicion 
of intoxication, and a toxicological evaluation was requested. For the 
first autopsy (LN) the result of COHb determination was 70%, and 
in the other victims was: 84%, 88%, 94%, 87%, and 88% (VCVS, CSL, 
CDSL, KRSL, and DVS, respectively). In addition to determining 
COHb levels, a quantitative cyanide determination in all deceased 
blood samples were performed and yielded negative results.

According to the criminal report, the heater inside this family’s 
apartment had several irregularities. The heater did not have an 
exhaust pipe for the combustion gases, the function of which would 
be to release the combustion gases outside of the apartment; in other 

words, in its absence, the gases were produced and released into the 
apartment. The heater was suitable for natural gas, but the domestic 
distribution network provided by the condominium used liquefied 
petroleum gas. This difference increased the output by 73% and as 
there was not enough surplus air to feed the burner, there was an 
increase in incomplete combustion, thus increasing the production of 
CO, carbon dioxide, and soot. Soot had impregnated the kitchen wall, 
indicating of the formation of CO (Figure 3). The assessment of the 
impregnated soot along with the draining pattern of condensed water 
from the ambient air indicated that all windows and doors of the 
apartment had been closed. Therefore, the evaluation of the autopsy 
and laboratory findings and the technical analysis of the inadequate 
heater, together with the confined environment, confirmed the 
finding that the victims succumbed to fatal CO poisoning. 

Discussion 
CO poisoning is the leading cause of death by poisoning worldwide 

[13] and as CO is an odorless, tasteless, and colorless agent; it is 
imperceptible to an exposed person [14]. According to [3], 140, 490 
CO-related deaths occurred in 28 countries between 1980 and 2008; 
these deaths occurred predominantly in males aged 25–64 years [3]. 
CO exposure is caused by fires, burning wood stoves, confinement 
with released gases from fuel combustion, or defective heaters [15]. In 
this case report, the heater installation failure, making it impossible to 
exhaust gas was the cause of six deaths. Unfortunately, the first death, 
which occurred thirty days prior to the other five were not suspected 

Figure 1: Hypostases with a red carmine color in dorsal region. Figure 2: Hypostases with a red carmine color in inguinal region.

Figure 3: Gas heater. 
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of the possibility of CO poisoning, since the external signals were not 
typical and there was no history of exposure to CO. Even without 
typical signs, the level of COHb was performed but the result did not 
arrive in time to prevent further deaths.

The 6 cases reported herein had high levels of COHb, with lowest 
and highest values of 70% (LPN) and 94% (CDSL), respectively; as 
there was a delay in diagnosing the first case of CO poisoning, the 
70% value determined at 1 month post mortem was probably an 
underestimation.

Despite the high COHb concentrations, during the autopsy the 
only signs indicative of CO poisoning were the pinkish foci described 
in the external examination. 

Conclusion 
Therefore, in the presence of deaths with an apparent 

undetermined cause even without the presence of a suggestive history 
of exposure to CO the medical examiner should question the family 
about the possibility of abnormal exposure of CO. In addition to 
searching for other physical changes associated with this context, 
the professional should request laboratory determinations of this 
compound. 
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