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Discussion

The epidemiologic and clinical identification of the toxic
shock syndrome according to the Centers for Disease Control
rests on the following criteria4: Fever, rash, hypotension, and
desquamation that occurs within two weeks after the disease
starts must all be present. Three organ systems must be in-
volved. Diseases that can mimic the syndrome, such as bac-
terial sepsis as in the case presented here, must be
appropriately excluded. Clinical and laboratory manifesta-
tions of the syndrome have been recently reviewed.5

All four major criteria as well as evidence of multisystem
involvement were met in both episodes of the toxic shock
syndrome that followed chemotherapy in our patient. Cul-
tures of blood were negative for pathogens, consistent with
the diagnosis.

Renal toxicity of cisplatin has been well described,6 along
with metabolic abnormalities that include hypomagnesemia,
which is common and may be profound. The hypomagnese-
mia is dose dependent and correlates with the cumulative
cisplatin dose.7-9 It has been reported to occur in some pa-
tients, however, after the first course of chemotherapy even
with lower doses of cisplatin at 50 mg per m2.8 9

Profound hypomagnesemia was documented when symp-
toms were present during the recurrent toxic shock syndrome
episode that followed the second course of chemotherapy.
Our patient received cisplatin at 100 mg per m2, and, in
addition, she had non-insulin-dependent diabetes that may
have contributed to the degree ofhypomagnesemia. Subclini-
cal hypomagnesemia has been associated with poorly con-
trolled diabetes mellitus and correlated with high levels of
fasting blood glucose and an increased level of glycosylated
hemoglobin.'0 The patient did not have evidence of renal
disease or documented hypomagnesemia before the first
course of chemotherapy, and, unfortunately, her serum mag-
nesium level was not measured during the episode that
followed the initial administration of cisplatin. The hypo-
magnesemia documented during the second episode required
parenteral replacement.

Many studies indicate a central role for TSST-1 in the
pathogenesis of the toxic shock syndrome." The in vitro
production of TSST-1, an exotoxin, by S aureus has been
intensively investigated, in particular in regard to the effect
of trace metals. The toxin is produced in excess in hypomag-
nesemic environments.`3

The role of foreign bodies, particularly tampons, in men-
strual toxic shock syndrome is well known.4'5 The postulated
mechanisms oftampcns in the pathogenesis include a foreign
body effect with alteration of the vaginal microfloral2 and the
binding of magnesium by tampon fibers, producing a magne-
sium-deficient local environment.3 Epidemic menstrual
toxic shock syndrome was linked to the use of tampons com-
posed of polyacrylate rayon that is thought to function as an
ion exchange resin. 13

Recurrent toxic shock syndrome in our patient was tem-
porally related to repeated courses of chemotherapy. The
symptoms occurred far too early to invoke immunosuppres-
sion by chemotherapy. Moreover, there was no evidence of
leukopenia during the episodes of toxic shock.

We propose that hypomagnesemia due to cisplatin che-
motherapy created conditions favorable to TSST-1 produc-
tion by existing S aureus in the wound, precipitating the toxic
shock syndrome in our patient.

We emphasize the need to monitor serum magnesium
levels and to correct hypomagnesemia, if present, during
episodes of this syndrome.
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THE CAUSAL RELATIONSHIP between oral contraceptive use
and hepatic adenoma is well documented,1 though the evi-
dence for the mechanism of the transformation of adenomas
to hepatocellular carcinoma is not conclusively established.2
Recently Gyorffy and colleagues reported the development
of hepatocellular carcinoma in a woman in whom hepatic
adenoma was diagnosed 18 months earlier when she pre-
sented with abdominal pain.3 We report a case where a
hepatic adenoma with coexistent hepatocellular carcinoma
was diagnosed in an asymptomatic woman in whom the he-
patic neoplasm was identified by incidental hepatic ultra-
sonography.

Report of a Case
The patient, a 40-year-old woman, was referred to the
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for the management of a hepatic mass initially noted on ultra-
sonographic examination of the abdomen. She was em-
ployed, asymptomatic, and physically active at the time of
referral. When she was 19, it is thought that a combination
drug, ethynodiol diacetate, 1 mg, and mestranol, 0.1 mg
(Ovulen 21), was prescribed for irregular menses, which she
continued taking until age 28. She was briefly given a combi-
nation of norethindrone, 1 mg, and mestranol, 0.08 mg
(Ortho Novum 1/80), for a few months before another com-
bination, ethynodiol diacetate, 1 mg, and ethinyl estradiol,
35 Ag (Demulen 1/35-21), was prescribed from age 28 to age
34. At that time, endometriosis was diagnosed, the oral con-
traceptive therapy was discontinued, and a regimen of the
progestin, norethindrone acetate (Norlutate), 5 mg daily, was
started. She was fairly compliant in continuing to take the
prescribed medications without interruption, except perhaps
for about six months before starting Norlutate therapy. She
has never conceived. In March 1989, a pelvic ultrasonogram
done as part of the gynecologic workup was extended to the
upper abdomen, at which time a large hepatic mass was
identified. She had no risks for hepatitis, history of toxin
exposure, known previous liver disease, or family history of

Figure 1.-Top, The photograph of a gross specimen of the resected right lobe
of the liver shows the adenoma and areas of hemorrhage from the sites of
needle biopsy. Arrow shows the focus of hepatocellular carcinoma. Bottom, A
photomicrograph of the area indicated by the arrow in the gross specimen
shows features of hepatocellular carcinoma with microscopic invasion into
adjacent normal hepatic parenchyma (arrows) (hematoxylin and eosin, origi-
nal magnification x 56).

liver disease or neoplasms. Serum liver function test values,
a complete blood count, and an ca-fetoprotein level were in
the normal range, and serologic tests for hepatitis B-hepati-
tis B surface antigen, hepatitis B core antibody IgG-were
negative; a test for hepatitis C virus antibody was not done.
A series of scanning tests ensued: computed tomography

confirmed the presence of a 6.5- by 3.5-cm mass in the right
lobe of the liver that corresponded with a "cold" defect on a
liver scan using technetium Tc 99m sulfur colloid. A selec-
tive uptake of gallium in this "cold" defect was observed.
Arteriography confirmed that it was a vascular tumor, but it
showed neither the typical vascular pattern of an adenoma
nor the neovascularity of hepatocellular carcinoma. Because
surgical resection is not usually done for focal nodular hyper-
plasia and because that possibility could not be excluded,
biopsies of the hepatic mass were considered helpful in the
decision regarding subsequent management. Directed percu-
taneous needle biopsies using peritoneoscopy confirmed that
it was a hepatic adenoma.

Because ofthe risk of intraperitoneal hemorrhage from an
adenoma that remained large despite discontinuing oral con-
traceptive use, surgical resection was recommended. A right
hepatic lobectomy was successfully accomplished and was
followed by an uneventful postoperative course. Histologic
examination of the resected specimen revealed multiple en-
capsulated adenomatous nodules (Figure 1, top) and areas of
hemorrhage thought to correspond to the sites of the needle
biopsies. Microscopic examination of tissue sections from a
crescent-shaped zone on the superior margin of the largest
nodule (Figure 1, top) showed features of a well-differenti-
ated hepatocellular carcinoma. There was definite invasion
of tumor cells beyond thickened peripheral vascular struc-
tures, with the resultant location of cells immediately adja-
cent to a portal tract (Figure 1, bottom). The liver not in-
volved with tumor was normal.

Discussion

Epidemiologic data have shown a clear association be-
tween hepatic adenoma and oral contraceptive use.4 It is
estimated that more than 50 million women in the United
States have been or are currently taking oral contraceptives.5
Despite this widespread use, the incidence of hepatic
adenoma is low.6 Large hepatic adenomas are frequently
symptomatic, and about a third initially present with intra-
peritoneal hemorrhage.6 Therefore, surgical resection has
been advocated to prevent this complication. Small adeno-
mas are usually found incidentally at an operation or during
hepatic imaging. Adenomas may regress with the discontinu-
ation of oral contraceptive use.7

Although cases of adenoma with coexistent or trans-
formed hepatocellular carcinoma were reported previously,
to our knowledge this is the first case reported in an asympto-
matic woman who had been taking contraceptives long term.
Our case differs from that reported by Gordon and co-work-
ers in which hepatocellular carcinoma developed at the site of
contraceptive-induced hepatic adenoma that had regressed
when contraceptive use was discontinued.8 In the case re-
ported by Gyorffy and associates, the outcome was not
known.3 Despite these differences, we think that our case
provides further evidence supporting the concept ofthe trans-
formation of hepatic adenoma to hepatocellular carcinoma.
The histologic features of invasion in the resected specimen
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in our patient clearly distinguish hepatocellular carcinoma
from hepatic adenoma with dysplasia.9

Our case also demonstrates the dilemma in making deci-
sions regarding management in this asymptomatic woman.
The difficult decision to proceed with hepatic resection was
based on the demonstration of adenoma at biopsy, the large
size of the lesion despite the discontinuation of oral contra-
ceptive use, and the increased selective uptake of gallium by
the tumor, a finding suspicious for malignancy. The early
diagnosis and the right hepatic lobectomy maximized the
probability of a cure in this young woman.

The role of progestins in the development of hepatocellu-
lar carcinoma in our patient is uncertain. Hepatocellular car-
cinoma has been reported in patients treated with anabolic
steroids,"0 and androgens have a chemical structural similar-
ity to progestins. 1I We can only speculate that in our patient,
the ingestion of progestins for six years after discontinuing
the estrogen-containing medications may have contributed to
the transformation to hepatocellular carcinoma.

It is fortuitous that ultrasonography in our patient in-
cluded the liver and thus identified the lesion. Of great con-
cern is the observation that hepatocellular carcinoma can
occur without symptoms, elevated serum a-fetoprotein lev-
els, or radiologic evidence for malignancy. What is not clear
is whether women using oral contraceptives long term need
to undergo surveillance ultrasonography. The potential cost-
benefits of carrying out such surveillance will be diminished
by the identification of many common incidental tumors,
such as cavernous hemangiomas, that will necessitate addi-
tional scanning tests. Besides, the anxiety associated with the

identification of these hepatic lesions may lead to unwanted
interventions, including surgical intervention, with their at-
tendant complications. Because the risk of hepatic adenoma
developing in women taking oral contraceptives increases
with prolonged use,12 a pilot study targeting the population at
risk may provide guidelines to clarify this issue.
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