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Hepatitis due to 
repeated inhalation 
of methoxyflurane 
in subanaesthetic 
concentrations 

The authors present a case of hepatitis, which was due to 
repeated self-administered inhalation of metho~flurane 
in subanaesthetic concentrations for insomnia. The dia- 
gnosis of  viral hepatitis, type A or type B, was excluded 
on the basis of serologic findings. This case is of 
particular interest in that methoxyflurane even in sub. 
anaesthetic concentrations caused hepatic damage on 
repeated exposure. 
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Methoxyflurane is a halogenated ether with a 
structure resembling that of halothane. Hepatitis 
following methoxyflurane anaesthesia has been 
reported, t-4 However, reports usually relate to 
patients who have undergone methoxyflurane 
anaesthesia. Hepatitis due to methoxyflurane in- 
halation in low concentrations for obstetric analge- 
sia 5 or repeated sniffing of methoxyflurane as an 
euphoriant 6 has been rarely reported. 

We report a case of hepatitis which was due to 
repeated inhalation of methoxyflurane in subanaes- 
thetic concentrations for insomnia. 

Case Report 
A 39-year-old male gynecologist was admitted to 
the Kyoto Prefectural University Hospital on 
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December 15, 1982, because of severe general 
malaise and jaundice. There was no history of 
previous hepatitis, blood transfusion, or general 
anaesthesia. He rarely drank alcohol. He had taken 
5 mg of diazepam orally for insomnia on occasion 
for the past several years. He had inhaled about 2 ml 
of methoxyflurane once or twice almost every day 
for six weeks for insomnia, using an infiltrated 
gauze pad placed over his mouth. A 125 ml bottle of 
methoxyflurane had been consumed in approxi- 
mately one month. In late November, he developed 
loss of appetite and general malaise followed by 
dark urine. There was no fever. On December 10, 
he was jaundiced. At that time the serum total 
bilirubin was 12.3 ml/dl, SGOT 528 KU*, and 
SGPT 488 KU. Two days later, 10 mg of predniso- 
lone was given orally followed by 20 mg on the next 
day. On December 14, 4 mg of dexamethasone was 
given intravenously. On December 15, he con- 
sulted a physician, because of increased general 
malaise and jaundice, 

Physical examination on admission revealed a 
well developed, well nourished man. His sclera and 
skin were severely icteric. The liver and spleen 
were not palpable. There were no focal neurologic 
findings. The laboratory studies on admission re- 
vealed: WBC 10,400/cu ram, RBC 476 • 104/cu 
mm, haemoglobin 15.0 g/dl, hematocrit 48 per cent 
and platelets 33 x 104/cu mm. There was no 
eosinophilia. Urinalysis revealed 2+ reaction for 
urobilinogen, but was otherwise normal. The serum 

*SGOT normal range, 12-31 Karmen Units. SGPT nor- 
mal range, 3-33 Karmen Units. Alkaline phosphatase 
normal range, 4-10 King-Armstrong Units. Total pro- 
tein normal range, 6.5-8.0 g/dl. Albumin normal range, 
3.7-5.2 g/dl. "#globulin normal range, 0.6-1,7 g/dl. 
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FIGURE Sequential results of liver function test. The stippled area represents the normal ranges of total bilirubin (T. Bil.), 
SGOT, SGPT and ALP (alkaline phosphatase). AFP = a-fctoprotein, RIA = radioimrnunossay; ICG(R~s) = indocyamine green 
(15 rain.); BSP (45') = bromsulphalein test (45 rain.). 

total bilirubin was 12.7 mg/dl, SGOT 165 KU, 
SGPT 400 KU, alkaline phosphatase 23.8 KAU, 
~/-GTP 196 mU/ml, and LAP 367 GRU (normal 
range, 86-240). He had a total protein of 6.6 g/dl 
with an albumin of 3.9 g/dl and a ~,-globulin of 1.5 
g/dl. The serum ammonia was 91.8 i~g/dl (normal 
range, 19-79). An abdominal ultrasonographic 
study did not reveal any evidence of biliary tract 
obstruction. HBsAg in serum was negative and 
anti-HBs positive, both determined by radio- 
immunoassay. Anti-HBc was 24, determined by the 
immune adherence haemoagglutination (IAHA) 
method. IgM-anti-HAV was also negative. There- 
fore, the diagnosis of viral hepatitis, type A as well 
as type B was excluded. During the first four 
hospital days, the patient's condition was un- 
changed. A psychiatric consultation was obtained 
and a diagnosis of symptomatic psychosis was 
made, probably related to his hepatitis. The initial 
EEG tracing showed normal alpha wave and 8-9 
cycle per second slow alpha wave with voltages 
between 50 and 80 microvolts. There were some 
5-7 cycle per second theta waves, but no delta 
waves noted. 

Needle biopsy of the liver performed on Decem- 
ber 27 showed a confluent liver cell necrosis, 
predominantly centrilobular to midzonal, with a 
few inflammatory cell infiltration. There was no 
Kupffer cell mobilization. The changes of the portal 
tracts were minimal. The electron microscopic 
study of the liver tissue revealed that there were 
many irregularly shaped vacuoles, partially en- 
veloped by a membrane, resembling fat droplets 
and an increased number of secondary lysosomes in 
hepatocytes. The intercellular spaces were dilated 
with well-developed microvilli. The course of the 
illness was subsequently uneventful with complete 
resolution of the clinical and biochemical ab- 
normalities (Figure). He was discharged from 
hospital on the 52nd hospital day. 

Discussion 
Methoxyflurane anaesthesia has been frequently 
associated with nephrotoxicity, and on occasion 
with hepatic injury, similar to halothane hepatitis. 
The published case reports, however, are relatively 
few in number. In 1974, Joshi and Conn 7 reviewed 
24 reported cases of methoxyflurane hepatitis. Half 
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the patients had previously been exposed to halo- 
thane or methoxyflurane. Fever was the presenting 
symptom in half the patients and appeared from a 
few hours to 14 days after surgery. Clinical evi- 
dence of hepatitis appeared shortly thereafter. 

Cases of methoxyflurane hepatitis were usually 
reported in patients who had undergone anaes- 
thesia. Rubinger et al. 5 reported a case of hepatitis 
following the exposure to methoxyflurane in suban- 
aesthetic concentrations for obstetric analgesia. 
Min et al. 6 also reported a case of fulminant 
hepatitis due to repeated sniffing of methoxyflurane 
as an euphoriant. 

In the present case, the patient had been repeat- 
edly inhaled methoxyflurane in subanaesthetic con- 
centrations during one-month period before the 
development of icteric hepatitis. The diagnosis of 
viral hepatitis, type A as well as type B was 
excluded on the basis of serological findings. The 
clinico-pathological features of this patient's dis- 
ease were consistent with methoxyflurane associ- 
ated hepatitis. Methoxyflurane continues to be in 
use in Japan, although the clinical utility of this 
agent is severely limited by its nephrotoxicity. 

Modem volatile anaesthetics have been abused, 
mostcommonly by hospital personnel, s J J. Several 
deaths due to halothane, 8-1~ enflurane ~~ and 
methoxyflurane 6 abuse have been reported. Bres- 
sler 14 reported that 20-30 per cent of the suicides in 
the medical community were related to drug abuse 
and 40 per cent to alcohol. Therefore, every effort 
must be made to prevent the illicit use of volatile 
anaesthetics. This case is of particular interest in 
that methoxyflurane even in subanaesthetic concen- 
trations causes hepatic damage on repeated ex- 
posure. 
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Rrsum6 
Les auteurs rapportent un cas d' h~patite due d l'adminis- 

tration r~p~t~e de m~thox3~flurane en concentrations 
subanesth~siques contre l'insomnie. Le diagnostic 
d'hdpatite virale type A ou type B a ~t~ dlimin~ par 

r investigation s~rologique. Ce cas apparaf! d'un grand 
int~r~t car il montre que le m~thoxyflurane, en doses 

subanesthdsiques administr~es de far'on r~p~t~e, peut 
causer des dommages hdpatiques. 


