
Vol.:(0123456789)1 3

Forensic Toxicology (2021) 39:513–517 
https://doi.org/10.1007/s11419-021-00579-6

CASE REPORT
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Abstract
Purpose Cases of iron intoxication are not very often encountered in toxicology practice, and most of those reported concern 
accidental intoxications with iron supplements in young children. The paper presents a rare case of a suicide by intoxication 
in an adult woman who ingested a solution of iron (III) chloride.
Methods A forensic was at the Department of Forensic Medicine, PMU in Szczecin. Toxicology tests of blood sampled 
from the deceased were performed using a 644 CIBA CORNING ion selective analyzer and proprietary reagent kits. His-
topathological was with the use of the standard staining protocol (hematoxylin and eosin) and staining specific for iron 
(Prussian blue).
Results Autopsy revealed a distinct yellow discolouration and thrombotic necrosis of the oral mucosa and almost the whole 
gastrointestinal tract, as well as similar changes in the adjacent internal organs. Considerably high levels of iron and chloride 
ions were detected in specimens of internal organs preserved during autopsy. Histopathological analysis performed with 
the use of staining specific for iron (Prussian blue) also confirmed the presence of iron in the examined tissues, especially 
in the intestines and liver.
Conclusions Considering the above findings, it was concluded in the forensic report that the death of the woman was caused 
by the ingestion of iron chloride. The reported case of fatal intoxication is one of the few described in the literature, and its 
course implies that in the case of initially diagnosed intoxication with corrosive compounds, the possibility of using metal-
containing poison should also be considered in the differential diagnosis. In addition to routine toxicological tests performed 
in fatal cases we also draw attention to the possibility of using specific staining protocols for microscopic specimens.
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Introduction

In the past, both chronic and acute metal intoxication were 
more common. At that time, toxic metals were also used 
to commit crimes. In the late nineteenth century, poisoners 
could no longer evade justice because of advances in basic 
sciences and the rapid development of diagnostic toxicol-
ogy. Currently, iron is the main metal of interest to clini-
cal toxicologists. It is an essential element and it is widely 
supplemented in diets due to its frequent deficiencies. In 
everyday practice toxicologists basically focus on pharma-
ceutical products containing iron, and cases of intoxication 
are almost exclusively reported in children [1]. Intoxications 
with iron in other circumstances are very rare and usually 
not discussed in monographs on toxicology. The case of 
intoxication with a non-pharmaceutical iron compound that 
we report here was unusual and worth presenting in detail.
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Case summary

The body of a woman, 47 years old, was found in her private 
apartment. The body lay on the floor, which was stained with 

yellow liquid. Yellowish discolouration was also noted on 
the skin around the mouth of the deceased and on her cloth-
ing (Figs. 1, 2). The deceased had a history of psychiatric 
treatment for paranoid schizophrenia, the deterioration of 
her mental state and planned further hospitalization, as well 

Fig. 1  Corpse with minor 
discolorations on the face and 
stains on the clothing

Fig. 2  Stains and spills on the 
floor
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as previous multiple suicide attempts (e.g., drug overdose 
in combination with the ingestion of sodium hypochlorite 
NaOCl—Domestos, ingestion of the electrolyte paste from 
R20 batteries, cutting veins, etc.), a suicide attempt was sus-
pected from the very beginning.

The intoxication was most likely caused by iron (III) 
chloride used by the husband of the deceased for etching a 
laminate, because he found this substance missing. A foren-
sic autopsy performed at the Department of Forensic Medi-
cine, PMU in Szczecin few days after death revealed distinct 
yellow discolouration and thrombotic necrosis of the oral 
mucosa and almost the entire gastrointestinal tract (includ-
ing the colon), as well as the discolouration of the adjacent 
internal organs (including the heart, lungs, diaphragm, and 
liver). There was no gastric content noted during forensic 
autopsy. Our suspicion was that gastric content had been 
totally absorbed via the wall of the gastrointestinal tract 
and structures of the adjacent organs. Toxicology tests of 
blood sampled from the deceased were negative for ethyl 
alcohol and exogeneous non-volatile organic compounds. 

Considerably high levels of iron and chloride ions were 
detected in specimens of internal organs preserved during 
autopsy, which confirmed intoxication with iron (III) chlo-
ride (Table 1).

These tests were carried out using a 644 CIBA CORN-
ING ion selective analyzer and proprietary reagent kits. 
Histopathological analysis performed with the use of the 
standard staining protocol (haematoxylin and eosin) and 
staining specific for iron (Prussian blue) also confirmed the 
presence of iron in the examined tissues, especially in the 
intestines and liver (Figs. 3, 4). To underline the severity of 
changes identified in the internal organs of the deceased, it 
is important to realize that slides of the normal liver stained 
with Prussian blue will not present positive reaction (blue 
color) at all. Even in cases of the pathological processes with 
accumulation of iron (as hemosiderin) in the liver positive 
reaction with Prussian blue, only for part of hepatocytes is 
noted [2].  In a forensic report including information gath-
ered during investigation, findings from autopsy and addi-
tional tests, it was concluded that the direct cause of death 
of the woman was oral intoxication with iron (III) chloride 
followed by acute cardiorespiratory failure.

Discussion

Currently, acute intoxication with iron is most frequently 
reported in young children and is caused by the ingestion 
of tablets rich in iron (> 20 mg Fe/kg b.w.). This type of 

Table 1  Intoxication levels with iron (III) chloride

Evidence material Cl− Fe+3 [normal range 
0.05–0.160 mg/dL]

Liver > 200 507
Brain > 200 98
Kidney > 200 278

Fig. 3  Changes in the intes-
tines—staining specific for iron 
(Prussian blue)
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intoxication is most frequently described in the literature. 
The most common symptoms of poisoning with products 
containing iron include vomiting, diarrhoea, abdominal 
pain, and in severe cases hypotension, metabolic acidosis, 
fluctuations in blood glucose levels, dehydration, coagu-
lopathies, liver and kidney injury, as well as injuries to the 
cardiovascular system and the central nervous system [1]. 
Of course, victims also suffer damage to the gastrointesti-
nal tract, which is due to the direct corrosive effect of iron 
compounds on the gastrointestinal mucosa [3, 4]. Treatment 
of iron poisoning is generally limited to gastric lavage, in 
some cases combined with the infusion of deferoxamine, 
but more aggressive therapies are also possible [5, 6]. Tab-
lets ingested in large number by patients can be removed 
surgically [7, 8]. Iron intoxication has also been reported in 
pregnant women taking iron supplements [9]. Other intoxi-
cations, especially in adults, are rare and are caused by acci-
dental or deliberate ingestion of substances containing iron. 
A very small number of case reports on poisoning caused 
by non-pharmaceutical iron chloride have been published, 
and some of them concern fatal cases [10–12]. There have 
also been reports of a transdermal toxic effect of iron origi-
nating from tattoo ink [13]. The fatal intoxication with iron 
chloride reported here resulted in severe corrosive damage 
to the walls of the gastrointestinal tract and the internal 
organs, and additionally a significant quantity of iron ions 
migrated to the blood, and then to many internal organs, 
which was confirmed by toxicology tests. Anhydrous iron 
(III) chloride undergoes hydrolysis to give a strongly acidic 

(with pH approximately 1–2) characteristically yellow liq-
uid [14]. And it was an immediate cause of the thrombotic 
necrosis noted during the autopsy. Due to the fatal nature of 
intoxication and the time that elapsed between the death and 
autopsy, the potential post-mortem migration of iron via the 
damaged walls of the gastrointestinal tract to the adjacent 
organs, as indicated by autopsy findings and histopathol-
ogy tests, should be taken into consideration. The reported 
case of fatal intoxication with iron chloride is one of the 
few described in the literature, and its course implies that in 
initially diagnosed intoxication with corrosive compounds, 
the possibility of the use of metal-containing poison should 
also be considered in the differential diagnosis. In addition 
to routine toxicological tests done in fatal cases, we also 
draw attention to the possibility of using specific staining 
protocols for microscopic specimens.
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Fig. 4  Changes in the liver—
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