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Sevoflurane Intoxication: A Fatal Suicide

Sevofluran intoksikasyonu: Olimle Sonuclanan Bir intihar Olgusu
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ABSTRACT

A fatal suicide of sevoflurane is presented in this report. A 20-year-old female anesthesia technichian student was found dead lying on her back
in dormitory room. The crime scene investigator reported that there was a 250 mL bottle labeled “sevorane liquid 100%” on the table. During
the autopsy, no traumatic injuries were found that could have caused the death. Histopathological evaluation of internal organs revealed focal
areas of atelectasis and congestion in the lungs, autolysis and congestion in the pancreas, and congestion liver, heart, kidney, brain, cerebellum,
and brainstem. Screening for drugs and their metabolites was conducted in blood, urine, and internal organs using enzyme immunoassays
along with gas chromatography-mass spectrometry (GC/MS). No traces of any substances, including ethanol, were discovered through the
toxicological evaluation. Sevoflurane was identified and quantified using headspace gas chromatography, indicating a concentration of 41.0 ug/
mL in the blood. This substance was also confirmed in the gastric content through GC/MS analysis. It was reported that the death of the person
occurred as a result of ingestion of sevoflurane and accompanying complications.
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Bu calismada, sevofluranla gerceklestirilen bir intihar olgu sunulmaktadir. Yirmi yasinda kadin anestezi teknisyenligi 6grencisi, yurt odasinda
sirt Ustli hareketsiz halde 6li olarak bulunmustur. Olay yeri incelemecisi, masada “sevorane sivisi %100” olarak etiketlenmis 250 mL’lik bir sise
oldugunu bildirmistir. Otopside, 6liime sebep olabilecek travmatik bir lezyon bulunmamuistir. ic organlarin histopatolojik degerlendirmesinde,
akcigerlerde fokal atelektazi ve konjesyon, pankreasta otoliz ve konjesyon, karacigerde, kalpte, bobrekte, beyinde, beyincikte ve beyin sapinda
konjesyon gozlenmistir. Kan, idrar ve i¢ organlar, enzim immiinoanalizleri ve gaz kromatografisi kiitle spektrometresi (GC/MS) kullanilarak
ilaclar ve metabolitler acisindan taranmistir. Toksikolojik analizde etanol dahil hicbir ilag¢ tespit edilmemistir. Sevofluran, headspace gaz
kromatografisi kullanilarak belirlenmis ve kandaki konsantrasyonu 41.0 ug/mL saptanmistir. Ayrica sevofluran GC/MS ile mide iceriginde de
tespit edilmistir. Kisinin 6limntn, sevofluranin oral alimi ve beraberinde gelisen komplikasyonlar sonucu meydana geldigi bildirilmistir.
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INTRODUCTION

Sevoflurane, a fluorinated inhalation general anesthetic,
boasts several characteristics that align with those of an ideal
anesthetic. It appears ready to play an increasing role in clinical
anesthesia, especially in pediatric anesthesia. This compound
was introduced to the field of clinical anesthesia by Maruishi
Pharmaceuticals in Japan, before being licensed to Abbott
Laboratories in 1996. In Turkiye, Abbott Laboratories markets
sevoflurane under the trade name “sevorane” (Figure 1) (1).
Sevoflurane, an anesthetic, appears as a colorless, volatile, and
non-flammable liquid possessing an odor reminiscent of ether.
Chemically, it’s a polyfluorinated methyl-isopropyl compound
(Figure 2), boasting a molecular weight of 200 atomic mass units
and stability at room temperature. Its boiling point and vapor
pressure are noted as 58.6 °C and 157 mmHg respectively. Its
noteworthy trait is its blood solubility, evidenced by a blood/
gas partition coefficient of 0.69 (2).

In humans, between 2% and 5% of the absorbed sevoflurane
dose undergoes metabolic breakdown in the liver. This process
leads to the production of inorganic fluoride and the organic
fluoride metabolite hexafluoroisopropanol, which is then
conjugated with glucuronic acid and quickly excreted via the
kidneys. The cytochrome P450 (CYP)2E1 pathway is primarily
involved in this biotransformation (3,4).

Figure 1. An anesthetic inhalant “sevorane”
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Figure 2. Chemical structure of sevoflurane

While incidents of intoxication related to isoflurane and
halatone are documented in literature, cases of Sevoflurane-
related fatalities are exceedingly rare (5-8). Notably, the case
that will be discussed below, a death due to orally suicidal use
of sevoflurane, the first recorded incident of its kind in Turkiye,
to the best of our knowledge.

CASE REPORT

A 20-year-old female student anesthesia technician student
was found dead in her dormitory room, lying supine. There was
a 250 mL bottle labeled “sevorane liquid %100”, of which only
approximately 15-20 mL of fluid remained.

The hospital records revealed that the decedent had presented
to the emergency department the day prior to her death,
complaining of syncope and fainting. Routine blood tests
and cardiac markers were analyzed, with creatine kinase-
MB and troponin levels found to be 0.6 ng/mL and 0.01 ng/
mL, respectively. After receiving treatment, the patient was
discharged. Notably, her medical history included a leaky heart
valve. Upon discovery of the body, it was transported to the
Forensic Medicine Council in Adana, where the autopsy was
conducted 24 hours after the initial discovery.

The autopsy did not reveal any traumatic injuries that could be
identified as the cause of death. Histopathological evaluation
of the internal organs noted focal atelectasis and congestion
in the lungs, autolysis and congestion in the pancreas, and
congestion in the liver, heart, kidneys, brain, cerebellum, and
brainstem. For toxicological analysis, samples were taken from
various sources (blood, urine, liver, lungs, brain, kidneys, heart,
etc.), sealed in vials, and stored at -20 °C.

MATERIALS AND METHODS

A drug abuse screening was performed using enzyme
immunoassays to detect substances including amphetamines,
barbiturates, cannabinoids, cocaine, methadone, opiates, and
phencyclidine. Toxicological drug screening for acidic, basic,
and neutral drugs was performed using gas chromatography-
mass spectrometry. Volatile substances such as ethanol,
methanol, isopropanol, and acetone were screened using
headspace/gas chromatography with a flame ionization
detector. Given the circumstances surrounding this case,
sevoflurane was also included. Sevoflurane was procured from
the United States Pharmacopeia Reference Standard (Merck,
Darmstadt, Germany), and n-propanol, which was used as an
internal standard (IS), was purchased from Merck (Darmstadt,
Germany).

Sample Preparation

For the analysis, a 200 uL aliquot of whole blood was combined
with 800 uL of an n-propanol IS inside a 20 mL headspace
vial. The vial was promptly sealed using a rubber cap and
an aluminum crimp to maintain the integrity of the sample.



Adli Tip Biilteni 2023;28(3):319-322

Efeoglu Ozseker et al. Sevoflurane Intoxication: A Fatal Suicide 321

Then, a 1 mL sample from the headspace of the sealed vial
was extracted and directly introduced into the headspace-gas
chromatography instrument for further examination.

Instrumentation

Volatile screening was performed on an Agilent 7820 A gas
chromatograph equipped with an FID detector (Agilent, USA)
and a DB-ALCT column (30 m X 0.320 mm ID x 1.80 um)
(Agilent J&W, USA). The oven and detector temperatures were
set at 40 and 280 °C, respectively. Nitrogen was used as the
carrier gas (35 mL/min), and as the detector gas along with
hydrogen and air. The analysis was conducted using the Agilent
7694 headspace autosampler. The settings for this process
included a sample loop time of 0.05 minutes, an equilibrium
time of 5.0 minutes, and an injection time of 0.1 minutes. The
temperature program commenced with the oven stabilized
at 40 °C, which was maintained for a duration of 5 minutes.
Following the run, the post-run time and temperature were
set at 4.0 minutes and 180 °C, respectively. The entirety of one
temperature cycle was completed in 15 minutes.

RESULTS

Urine screening was negative for the tested drugs of abuse:
amphetamines,  barbiturates,  cannabinoids,  cocaine,
methadone, opiates, and phencyclidine. No drugs were
detected in the blood, urine, liver, lung, kidney, and brain
samples. The autopsy results showed no traumatic lesions that
could have caused death.

Sevoflurane calibration points were at concentrations of 0.9,
1.8, 3.6, 5.4, 7.2, 9.0, 10.8, and 12.6 mg/dL. N-propanol was
used as an IS. Toxicological analysis revealed no alcohol in the
blood but did find sevoflurane at a concentration of 41.0 ug/
mL (Figure 3). Sevoflurane was also qualitatively detected in the
gastric contents.
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Figure 3. Chromatogram of sevoflurane detected in blood

IS: Internal standard

DISCUSSION

The abuse rate for general inhalation anesthetics is relatively
lower compared to other illegal substances, they can be fatal if
not properly used (9). The potency of these anesthetics places
them amongst the high-risk drugs, given that a mere 2-4 times
increase over the therapeutic dose can lead to circulatory
failure (10).

Burrows et al. (9) presented an instance of respiratory depression
induced by sevoflurane in their case study. The decedent was
discovered lifeless on a bed, with an oxygen mask containing a
gauze pad fitted over his face. Three used and one full bottle of
Ultane® were found alongside the body. The research revealed
that, determined by headspace gas chromatography, the
concentrations of sevoflurane were as follows: 26.2 ug/mL in
the blood, 86.7 ug/mL in vitreous fluid, 31.9 ug/mL in tracheal
aspirate, 105 ug/mL in urine, 30.8 mg/kg in the liver, and 12.8
mg/kg in the kidneys. They found at the higher concentrations
of sevoflurane in vitreous fluid than in blood. The lack of our
study is analyzed of sevoflurane in vitreous fluid. Furthermore,
upon postmortem examination of the deceased, indications
of respiratory depression were found, including neck vein
distension, pulmonary atelectasis, and pulmonary edema (9).
Rosales et al. (11) revealed the concentrations of sevoflurane
in blood, brain, and lung following a fatal event caused by
the anesthetic. The victim, a 31-year-old male anesthetist, was
found deceased in an operation room’s break area, prone on a
bed and gripping an uncapped empty Ultane® bottle. Autopsy
results showed pulmonary edema and lung frothing. The
investigation recorded a sevoflurane concentration of 15 mg/
mL in the blood and 130 mg/kg in the lungs (11). Interpreting
the quantitative results of sevoflurane can be challenging as the
blood concentration could be therapeutic or lethal depending
on various factors like adequate clinical monitoring (10).

In this particular case, sevoflurane was the only substance
detected in the blood and stomach contents. Given this
evidence, we believe the cause of death could be ingestion of
the substance, not inhalation, aligning with the crime scene
findings.

The therapeutic concentration of sevoflurane is 134.0 ug/mL
in the literature (12). However, its lethal concentration in the
human bloodstream is unknown. A literature study reported a
sevoflurane concentration of 41.0 ug/mL in the blood during
and post-anesthesia as non-toxic (13). However, the most
noteworthy and pertinent observation in sevoflurane poisoning
is the drug’s ability to reduce peripheral resistance and mean
arterial blood pressure. The father of the deceased disclosed
that she had a heart valve defect. Considering the sevoflurane-
labeled sevorane liquid bottle at the crime scene and the
detected presence of sevoflurane in the deceased’s blood and
stomach content, it was concluded that the death resulted
from anesthetic substance overdose and related complications.
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To our knowledge, this is the first sevoflurane-related death
reported in Turkiye.

Potential abusers of sevoflurane primarily include hospital
staff, medical students, and those involved in the production
and distribution of these agents. It is crucial to limit access to
such volatile anesthetics and enforce restrictive measures on
these drugs. For hospital employees, we strongly recommend
routine workplace drug testing.
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