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Abstract
Background: Compared to death by hanging, fatal cases due to carbamazapine intake is hardly seen. We are
reporting a rare case where the victim had used this combination to terminate life as a complex suicide.
Case presentation: The deceased was a 16-year-old school girl, who had been on carbamazepine for 10 years for
epilepsy. Following a heated argument with her family members, who had disapproved of her love affair, the victim
was found hanging from a rafter in her bedroom, with a plume of froth coming from both nostrils and mouth. A
complete death investigation, including scene investigation and complete autopsy examination, was carried out.
Her stomach contained pieces of tablets which were later confirmed to be carbamazepine, which was also seen in
fatal levels in the blood. The cause of death was confirmed as hanging, in a patient who had ingested a massive
dose of carbamazepine. The manner of death was suicide and more towards planned complex type.
Conclusion: The value of toxicological analysis should not be underestimated even in cases of hanging. This case
further highlights the responsibility cast upon the guardians of children diagnosed with chronic diseases like
epilepsy, where stressful situations need to be handled in a tactful manner, to avoid catastrophic consequences.
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Background
Suicide is a major public health issue and one of the leading
causes of death among the non-communicable disease category (WHO Regional Office for South-East Asia 2001),
and it is one of the commonest unnatural causes of death
in teenagers. Adolescents are more vulnerable to suicidal
attempts than any other time in their life (Miranda and
Shaffer 2013; Bridge et al. 2006)
Hanging is the commonest method in suicides
(Ajdacic-Gross et al. 2008), where the neck is compressed by a ligature and the force is derived from
the weight of the body (Saukko and Knight 2016;
Dolinak and Matshes 2005).
Carbamazepine (CBZ) is a widely used drug as an anticonvulsant to control seizure, and the intoxication is
readily seen due to being freely available in the community (Graudins et al. 2002; Sweetman 2009). The first
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few cases of deaths due to CBZ were documented by
Baselt (1982) and Denning et al. (1985) in the early
1980s (Baselt 1982; Denning et al. 1985), and intoxication is not uncommon in emergency medical setup.
In cases of complex suicides, two or more methods
are used to terminate life simultaneously or one after
another (Toro and Pollak 2009; Cascini et al. 2012;
Cingolani and Tsakri 2000). We present a case of hanging of a teenage female who has ingested a large dose of
CBZ which was given to her for epilepsy and such a case
has not been reported previously.

Case presentation
A deceased body of a 16-year-old school girl was
brought by the police as directed by the magistrate, to
the unit of forensic pathology, at a Teaching Hospital in
Peradeniya, Peradeniya Sri Lanka.
The deceased was found hanging by a nylon cloth (saree)
from a rafter of her room. The clothes were not disturbed.
Both legs were partially flexed at the knees and touching
the ground. It appeared that the deceased used her study
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table to reach the rafter to tie one end of the nylon cloth
and the other side was used to tie her neck.
There was a letter describing the suicide as a consequence of repeated objections from her parents, for her
love affair. There were a few tablets of carbamazepine
(CBZ) found on her bed, possibly from the drug bag,
which had been given at a routine clinic follow-up for
her epilepsy.
The victim was the youngest of the family, was studying in a high school, and had two brothers who were engaged in higher studies. Her father was a timber trader.
The victim had a love affair with a person who was elder
to her by 10 years, which had continued for 2 years
prior, with repeated objections from her family. She was
strongly advised to stop this affair by school teachers,
relatives, and even from family members of the partner.
Furthermore, she had been diagnosed with epilepsy and
was on CBZ since 5 years of age. She was following her
routine epileptic clinic appointments on a regular basis
with her parents, she had been tolerating CBZ well, and
her routine blood investigations including blood counts
were within normal range.
On this particular day, there was a heated argument
between the brothers and the victim, due to her poor
school performance and it surfaced that her love affair
may have been responsible for it. She went inside her
room and locked it without having lunch. Similar instances were not unfamiliar during the last 2 years for
similar reasons. But this time, there was no response
from her after repeated knocking on the door by her
mother. Finally, they had broken the door and found the
victim hanging by a nylon cloth. They had taken the victim to the nearest hospital because the body was still
warm, after cutting the ligature close to the raft and loosening the noose around her neck. The victim was pronounced dead on admission. Due to the plume of froth
coming from the nostrils (Fig. 1), which was an unusual
feature of hanging, the deceased was transferred to the forensic unit for an autopsy. There were no past attempts of
suicide, and she had not been complaining about her medications and had been attending clinic appointments.
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The autopsy was conducted on request of the inquirer
into sudden death, approximately 18 h after confirming
the death. The body was well preserved in a refrigerator,
at the morgue at the Department of Forensic Medicine,
University of Peradeniya, Sri Lanka. The autopsy revealed a 54-kg Asian Caucasoid of 158 cm in height.
There was no evidence of physical or congenital deformities or putrefaction. The deceased was clad in a short
sleeved ash-white jacket, blue-colored skirt, and
white-colored brazier and underwear. There were no
tears on the clothes. Her hands and legs were free of injuries and stains. Plume of whitish froth (Fig. 1) was seen
in the nostrils and respiratory passage up to secondary
division of the bronchioles. Both lungs were heavy (left,
665 g and right, 710 g), and severe pulmonary edema
was also confirmed microscopically (Fig. 2). Both the
eyes and face were pale, and no petechial hemorrhages
were observed in the sclera or conjunctivae (Fig. 3).
Friction abrasions of 2 cm in width were seen around
the neck, above the thyroid cartilage anteriorly, and running upwards towards back of the neck, where the knot
of the nylon cloth had been placed (Fig. 4a). It was
deeply grooved on the anterior side of the neck, with the
impressions seen minimally under the knot on the back
(Fig. 4b). A single circle of the nylon cloth had been applied around the neck, but the knot had slid and was
placed on the posterior aspect of the neck, towards the
right.
There were no other soft tissue, cervical spine, laryngeal, or skeletal injuries on the neck. There was no congestion, submucosal injuries, hemorrhages, or erosion
on the nasal oral cavity, esophagus, or stomach. There
were identifiable pieces of tablets seen in the stomach,
and these were mixed with the gastric secretion and
were later identified as CBZ.
No other traumatic lesions or defensive wounds were
seen on the body. No natural disease conditions were diagnosed macroscopically or microscopically. Furthermore, there were no evidence of chronic toxicity caused
by CBZ clinically and at autopsy including hepatitis and
pancreatitis (Keränen and Sivenius 1983).

Fig. 1 Plume of froth (indicated by arrow x) coming from the nostrils and the mouth, the nylon cloth (indicated by arrow y) used in hanging
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Fig. 2 Photomicrograph of lung, hematoxylin and eosin (H&E) stain (a:× 5; b:× 10); alveolar spaces are filled with edema fluid (pink homogenous
proteinaceous material) indicated by an arrow

Blood samples from the femoral vein were prepared by
using alkaline extraction method (chloroform). Then, the
samples were tested for CBZ using gas chromatography–
mass spectrometry method. The toxicology report revealed
a blood CBZ level of 30 mg/L which is close to the fatal
amount (40 mg/L) (Yaylaci et al. 2012).There were no other
toxic substances, including common therapeutic or illicit
drugs in the stomach contents, liver, kidney, or blood.
Further analysis of her height, the height of the rafter,
and the length of the two knots of the cloth is compatible with partial suspension.
Subsequent to medicolegal death investigation, including full autopsy examination, the cause of death was
concluded as hanging of a person ingested with CBZ
and the manner of death was suicide.

Discussion
The term asphyxia includes a variety of conditions that
result in interference with the uptake/utilization or lack
of oxygen. The most vulnerable organ to hypoxia is the
brain (WHO Regional Office for South-East Asia 2001;
Sweetman 2009). Suicide attempts are common during
adolescence and are more common among females

Fig. 3 The left eye with conjunctiva. No congestion or hemorrhages
in sub-sclera/conjunctiva

(Miranda and Shaffer 2013; Bridge et al. 2006; Eaton
et al. 2012). Hanging is one of the commonest
methods of suicide among adolescents (Beautrais
2000; Bridge et al. 2005).
Many studies revealed that there is a higher risk of committing suicide among those who have a diagnosis of epilepsy, in comparison to those who do not (Cockerell et al.
1994; Rafnsson et al. 2001, Pompili et al. 2005, Pompili et
al. 2006), and some studies showed higher rates of
depression among those who have chronic diseases like
epilepsy (Brent and Birmaher 2002, Suris et al. 1996). A
greater proportion of females with chronic illnesses like epilepsy report feeling sad, have suicidal thoughts, and have
other symptoms of depression (Verrotti et al. 2008). These
symptoms may have been present in our case, despite not
being noticed by others.
Furthermore, the incident took place after a stressful
situation, which may have facilitated (Dieserud et al.
2010; Simon et al. 2001) her to commit suicide, by either
overdose of CBZ or hanging.
Drug overdose is a recognized method of attempting
suicide among adolescents (Dieserud et al. 2010; Hawton
1982; Michel et al. 2000), and this victim used her therapeutic drugs which were under her custody, to terminate
her life with hanging.
In this case, the victim used cloth/saree as ligature material, which is consistent with previous studies (Bhosle
et al. 2015; Singh et al. 2013). In females, the preferred
site for hanging is indoors or bed rooms and this victim
used her bed room (Singh et al. 2013, Shaw et al. 2005).
In this case, the autopsy, measurements of the body
including the ligature and scene findings pointed towards the partial suspension/hanging which is common
in suicides (Saukko and Knight 2016; Callanan and Davis
2012; Payne-James et al. 2011; DiMaio and DiMaio
2001; Dean et al. 2012).
There were no injuries other than the ligature mark
around the neck or face, which again excluded the forceful ingestion of the drugs or homicidal hanging, which is
an extremely rare occurrence (Plueckhahn 1968; Feldeman and Simms 1980).
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Fig. 4 a Right side of the neck with friction abrasions running upwards towards back of the neck, and it was deeply grooved on the anterior side
(indicated by arrow Y) with the impressions seen minimally towards back (indicated by arrow Z). There were no edema, congestion, or petechial
hemorrhage above the constriction mark. b Back aspect, ligature mark impressions seen minimally under the knot

Complex suicide describes the use of more than one
method to cause death. These methods may be induced
simultaneously or sequentially (Bohnert 2005), and approximately, 1–5% is responsible for all suicides (Hofmann and
Herber 1984; Racette and Sauvageau 2007; Bohnert 2005;
Demirci et al. 2009).
In this case, CBZ, an epileptic drug identified in the
blood, is well above the therapeutic amount and close to
the fatal level. There are few studies mentioning CBZ
poisoning due to overdose (Kinoshita et al. 2010). CBZ
is known to affect the cardiac conduction system and
cause respiratory failure and arrest and central nervous
system depression (Schmidt and Schmitz-Buhl 1995).
According to blood CBZ levels, poisoning can be classified into four stages: potentially catastrophic relapse
with levels < 11 mg/L, disorientation and ataxia at levels
of 11–15 mg/L, combativeness and hallucinations at
levels of 15–25 mg/L, and convulsions and coma at
levels> 25 mg/L (Yaylaci et al. 2012).
It is likely that the victim had planned the act of hanging prior to or just following ingestion of the drug. However, it may be considered that the fatal act had occurred
when reaching towards the lethal level possibly during
stage 4 of CBZ poisoning.
Again pulmonary edema may also be seen in a massive
overdose of CBZ (Kitson and Wauchob 1988) and possibly more than 25 mg/L, and it can produce froth similar to the presented case.
Froth is an edema fluid of the lung (Saukko and
Knight 2016), and it is seen in many causes of mechanical obstruction, such as an interrupted hanging, strangulation, and drowning (Timby et al. 1990; Bohnert et
al. 2002). Negative pressure pulmonary edema (NPPE) is
an entity which is caused by upper air way obstruction
which is potentially fatal (Bhaskar and Fraser 2011). The
massive effort of breathing against obstruction leads the
fluid to move out of the pulmonary capillaries and into
the interstitial and alveolar spaces (Butterell and Riley
2002; Willms and Shure 1988). Another mechanism of
pulmonary edema is based on Starling equation and is

especially seen in cardiac failure like in our case (Ware
and Matthay 2005; Murray 2011).
In this case, the absence of asphyxial features, on the
face and above the ligature, or even the tissue reaction
around the constriction mark, favors a rapid death possibly due to mechanism of instantaneous neurogenic cardiac arrest (INCA) or reflex-triggered cardiac arrest
(Purdue 2000). Therefore, the froth noticed on this
victim is due to acute CBZ over dose than hanging.
Therefore, this case points towards a planned type
complex suicide than unplanned (Bohnert 2005).

Conclusion
This is a case of a planned complex suicide by ingestion
of massive dose of CBZ followed by hanging. This case
further emphasizes the need for careful handling of children who have chronic diseases, like epilepsy, especially
in stressful situations, to avoid fatal consequences.
Abbreviation
CBZ: Carbamazepine
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