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Abstract

Three patients with severe halothane-induced liver injury are described. All patients received
halothane anesthesia twice within a short period. High fever and jaundice were noticed soon after
the second operation. The prothrombin time was less than 40%, and eosinophilia was greater than
7% prior to these symptoms. Other causes of liver injury were excluded. Diagnostic criteria for
halothane-induced liver injury are proposed.
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Abstract. Three patients with severe halothane-induced liver injury are described.
All patients received halothane anesthesia twice within a short period. High fever
and jaundice were noticed soon after the second operation. The prothrombin time
was less than 40 %, and eosinophilia was greater than 7 % pior to these symptoms.
Other causes of liver injury were excluded. Diagnostic criteria for halothane-induced
liver injury are proposed.
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Diagnosis of halothane-induced liver injury is difficult. Several etiological
factors such as posttransfusion hepatitis and drug-induced liver injury must be
considered and evaluated. We have examined three patients with severe liver
injury caused by halothane. All of them showed marked eosinophilia in the
absence of liver injury after the first operation.

CASE REPORTS

Patient 1. A 46-year-old female received bilateral lumbar synpathectomies
under halothane anesthesia twice within 18 days. The patient was suffering from
Burger’s disease, and was operated upon in March and April 1973. High fever
arose immediately after the second operation, followed by eosinophilia, severe
jaundice, and ascites. The patient was admitted to Okayama University Hospital
in April 1973. The clinical course is shown in Fig. 1. 'The prothrombin time
was 13 % at the time of admission, and total serum bilirubin rose to a maximum
of 29.0mg/dl. HBsAg was negative. Hepatic encephalopathy did not occur
during the entire clinical course. A liver biopsy performed under peritoneoscopy
six months later demonstrated the convalescent stage of submassive hepatic ne-
crosis.

Patient 2. A 37-year-old male received a skin transplant under halothane
anesthesia after extensive burns in December 1978. High fever, jaundice, eosin-
ophilia, and liver dysfunction were seen on the 1lth day after the operation.
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Fig. 1. Clinical course of Case 1
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Fig. 2. Clinical course of Case 2
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Fig. 3. Clinical course of Case 3

These signs improved shortly thereafter. A second skin transplant under halo-
thane anesthesia was performed 51 days after the first operation. The next day
the patient vomited, and had high fever, loss of appetite, jaundice, hepatic en-
cephalopathy and severe liver dysfunction. He was admitted to Okayama Univer-
sity Hospital in a stuporous state. The clinical course is shown in Fig. 2. The
prothrombin time was 25 %, and HBsAg was positive. At the time of admission
the patient had severe jaundice and marked ascites. His condition deteriorated
gradually, and the patient presented clinical symptoms identical to hepatic in-
sufficiency. The patient died 34 days after the onset of symptoms.

Patient 3. A 36-year-old female was operated upon under halothane anes-
thesia in May 1982 to remove a benign thymoma. Eighteen days later a mam-
mary adenoma was removed, also under halothane anesthesia. High fever, vomit-
ing and jaundice were noted immediately after the second operation. The patient
presented eosinophilia and severe liver dysfunction. She was admitted to Okayama
University Hospital. The clinical course is shown in Fig. 3. The prothrombin
time was 25 %, and HBsAg was negative. The immunological tests, antinuclear
factor, antimitochondrial antibody and leukocyte migration inhibition, were all
negative. The patient recovered from liver dysfunction and did not exhibit hepatic
encephalopathy during the entire course. Nevertheless electroencephalography
was grade C according to Persons-Smith’s classification (1).
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DISCUSSION

Diagnosis of halothane-induced liver injury can be made by the presence
of fever of unknown origin, eosinophilia occurring soon after an operation and
history of multianesthesia of halothane within a short period (2). Obesity, age,
surgical procedures, previous liver disease, and allergic constitution are considered
causative factors of the condition (3). We found 3 cases of severe halothane-
induced liver injury out of approximately 2000 patients with liver injury, who
were admitted to Okayama University Hospital between 1973 and 1982.  They
were diagnosed by the following criteria : 1) Holothane anesthesia was given
twice within a short period ; 2) high fever and jaundice were noted soon after
the operation ; 3) severe liver injury was established by a prothrombin time of
less than 40 % ; 4) eosinophilia was more than 7 %, and 5) other possibilities
were eliminated as causes of liver injury.

It has been shown that 95 % of patients suffering from halothane-induced
liver injury received halothane on more than two occasions (4). Fever appeared
8 to l4days after halothane anesthesia, and jaundice 10 to 28 days following
operations (5). However, these periods overlap the incubation period of post-
transfusion hepatitis (non-A and non-B types). In the assessment of liver injury
in the early postoperative period, it is very important to exclude posttransfusion
hepatitis. The severity of halothane-induced liver injury correlated with the num-
ber of halothane administrations (3). Severe liver injury was determined by a
prothrombin time of less than 40 % (6) Eosinophilia (>7 %) in halothane-induced
liver injury has been reported in 9 cases out of 19 (5), 24 out of 72 (4) and 3 out
of 5 (2). Although halothane hepatitis may occur in the absence of eosinophilia,
eosinophilia does seem to be charactaristic of halothane-induced liver injury.
Known etiologies of liver injury such as liver resection, shock, and massive bleed-
ing, were excluded as possible causes.

According to strict criteria, 3 patients were diagnosed as having halothane-
induced liver injury in our clinic over the past ten years. However, diagnosis
of halothane-induced liver injury is still difficult in spite of these strict criteria.
Patient No. 2 received a blood transfusion and was positive for HBsAg. More-
over, all the patients received antibiotics and many other drugs which may induce
liver injury. In spite of this situation, it seemed likely that the severe liver injury
observed was due to halothane anesthesia since each case satisfied all of the
diagnostic criteria. ‘

Biochemical and immunological assays have been unsuccessfully sought for
the accurate diagnosis of halothane-induced liver injury. However, eosinophilia
is the only characteristic finding. Antimitochondrial antibodies have been reported
in 7 out of 9cases with halothane hepatitis, although the titers were low and
transient (7). Yamaguchi et al. (8) have suggested that the lymphocyte stimulation
test is a useful parameter for establishing halothane-induced liver injury. In
order to predict halothane-induced liver injury, several inciting factors may be
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TABLE 1. PERIPHERAL EOSINOPHIL COUNTS BEFORE AND AFTER THE OPERATIONS.

Case No.
1 2 3
Eosinophil counts (%)
Prior to operation 2 4 4
After the first operation 17 9 11
After the second operation 23 0 22

considered. The three cases reported herein presented consistent features (Table
1). All three patients had less than 4 % eosinophils before the initial operation,
and transient eosinophilia, more than 9 %, appeared shortly after the operation
in the absence of liver injury. Eosinophilia was not observed consistently after
the second operation : a normal eosinophil count was presented in Patient No.
2 who died. This case may support the findings of Lindendaum et al (9) of a
decreased number of eosinophils in severe halothane-induced hepatitis.

If a second operation is necessary shortly after the use of halothane, eosino-
philia after the first operation may denote susceptibility to halothane hepatitis.
Though eosinophilia was noted in less than 20 % of 30 patients having had oper-
ations under halothane anesthesia, this still means that many cases present €o-
sinophilia. Nevertheless, if eosinophilia is observed after the first operation, it
would seem wise to avoid halothane anesthesia or postpone the second operation.
It is very important to establish criteria for the accurate diagnosis and prediction
of halothane-induced hepatitis in patients undergoing surgery.

REFERENCES

1. Parsons-Smith, B.G., Summerskill, W.H.J., Dawson, A.M. and Sherlock, S.: The electroen-
cephalography in liver disease. Lancet 11, 867-871, 1957.

2. Ichida, B.: Halothane hepatitis. In Liver Injury and Operation, ed. K.Sugawara and M. Tsuchiya,
Ishiyaku Shuppan, Tokyo, pp. 47-54, 1979.

3. Kosaka, Y., Tameda, Y., Hagiwara, M., Takase, K., Murayama, H., Fujita, K., Kato, K.,
Tanaka, K., Tsukamoto, H., Hamaguchi, K., Masuda, Y., Araocka, Y., Oishi, A., Ito, N,
Kuniyoshi, M. and Yamada, M.: Acute hepatic failure after exposure to halothane-The
clinical study of 10 cases. J. jpn. Soc. Gastroenterol. 78, 47-55, 1981.

4. Walton, B., Simpson, B.R., Strunin, L., Doniach, D., Perrin, J. and Appleyard, A.]J.: Unex-
plained hepatitis following halothane. Brit. Med. J. 15, 1171-1176, 1976.

5. Klion, F.M., Schaffner, F., and Popper, H.: Hepatitis after exposure to halothane. Ann. Int.
Med. 71, 467-477, 1969.

6. Diagnostic criteria of fuluminant hepatitis. The Proceedings of The 12th Inuyama Symposium,
Chugai Igaku Co., Tokyo, p. 110, 1981.

7. Rodriguez, M., Paronetto, F. and Popper, H. : Antimitochondrial antibodies in jaundice
following drug administration. JAMA (J. Am. Med. Assoc.) 208, 148-150, 1969.

Produced by The Berkeley Electronic Press, 1984



Acta Medica Okayama, Vol. 38 [1984], Iss. 1, Art. 5

40 M. Fujiwara et al.

8. Yamaguchi, K., Kitami, K., Yamada, T., Takazakura, Y., Hashimoto, H., Kuroda, H. and
Namihisa, T.: Lymphocyte stimulation test in halothane induced hepatic injury and its
clinical observation. J. Jpn. Soc. Gastroenterol. 72, 1023-1031, 1975.

9. Lindenbaum, J. and Leifer, E.: Hepatic necrosis associated with halothane anesthesia. V. Engl.
J. Med 268, 525-530, 1963.

http://escholarship.lib.okayama-u.ac.jp/amo/vol 38/iss1/5



