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Case Reports

CONGESTIVE CARDIAC FAILURE INDUCED BY
OESTROGEN THERAPY

M. TESSA MORRELL, B.A.(CANTAB.) S. C. TRUELOVE, M.A., M.D.(CANTAB.), F.R.C.P.(LOND.>
Medical Student, Nuffield Department of Clinical Medicine,

Oxford University Clinical School Oxford University
(from the Radcliffe Infirmary, Oxford)

A RECENT controlled therapeutic trial showed that,
in men with a history of chronic duodenal ulcer
for less than I0 years, treatment with stilboestrol
in a dose of 0.5 mg. b.d. for six months had a
beneficial effect in the majority (Truelove, I960).
Side-effects, consisting of diminution or loss of
sexual potency, and of gynxcomastia, were liable
to occur. It was pointed out that this approach to
treatment should be regarded as experimental and
that its practical application would probably depend
on whether equally good results could be obtained
with a shorter course of treatment to minimize the
side-effects. Alternatively, one of the non-feminiz-
ing chemical analogues of the cestrogens may be
found beneficial.

In certain circumstances, treatment with stil-
boestrol can be dangerous. An elderly woman who
had been treated by her general practitioner for
a peptic ulcer, with stilbcestrol I.o mg. t.d.s., later
reduced to i mg. b.d., for a total time of two
months, was seen as an out-patient with congestive
cardiac failure arising as a side-effect of therapy.

Case History
A 72-year-old woman had been a chronic bronchitic

for 20 years but had had no attacks of bronchitis for
the last three years. She was dyspnceic after climbing
a flight of 14 stairs or when walking up an incline, and
had had slight ankle swelling during the evenings for
three years. She lived in a top-storey flat and did her
own housework except for help on one day a week.

In I954 she presented with a 5 to io-year history of
dyspepsia. A barium meal at that time showed the
presence of a duodenal ulcer. Since then dyspeptic
symptoms had been relieved by diet and alkalis until
the last attack in i960, when her general practitioner
introduced stilbcestrol I mg. t.d.s., which quickly
controlled the symptoms. Thereafter, the dose was
reduced to i mg. b.d.
Two months after stilbcestrol therapy was instituted,

the patient went to her doctor complaining of severe
breathlessness and swelling of the legs and ankles. He
discontinued stilbcestrol therapy and referred her to
the Radcliffe Infirmary, where she was seen three days
later.

She had had severe dyspncea on exertion for a fort-
night; she could climb only four stairs without stopping,
and she had been very frightened by paroxysmal noc-

turnal dyspncea. On exertion, both sides of her neck
' filled out' and felt tight, and this was associated with
pain which radiated to the jaw and right shoulder and
which was relieved by resting for a few minutes. A fort-
night before she was seen, she ' hadn't passed enough
water '. There had been persistent cedema of the legs and
ankles for two weeks. She had become increasingly tired.
There had been vaginal bleeding on the day following
the cessation of stilbcestrol therapy. At this time
dyspeptic symptoms were absent.

Physical examination showed that she was an obese
woman, weighing iI st. 4 lb., with signs of congestive
cardiac failure. There was slight pallor of the mucous
membranes and slight central cyanosis. The nipples
were deeply pigmented. The pulse was regular with
a normal rate and the blood pressure was 140/80.
There was clinical evidence of cardiomegaly; the apex
beat was 41 in. from the mid-line, lateral to the mid-
clavicular line. Both heart sounds were normal and
there were no murmurs. The jugular venous pressure
was raised i in. There was gross pitting cedema of both
feet and legs up to the knees. The liver was not
palpable. Abnormal findings in the respiratory system
were some scattered rhonchi and a few coarse crepitations
at the left base posteriorly.
No drug therapy was given but she was advised to

rest as much as possible.
During the following six weeks her weight fell to

io st. 9 lb., while the cedema subsided to a large extent.
The dyspncea decreased and there was no further
experience of paroxysmal nocturnal dyspncea.

Dyspepsia had not recurred, but a barium meal
showed that the pyloric canal and base of the duodenal
cap were deformed and there was a small pyloric ulcer
present.
Two months after the patient was first seen re-

examination showed that there was no cyanosis, the
apex beat was 31 in. from the mid-line in the mid-
clavicular line and fifth intercostal space, there was
some ankle (edema, the jugular venous pressure was
not raised, and there were no abnormal signs in the
respiratory system.

Investigations carried out at that time gave the
results: Hb 78%; PCV 37%; W.B.C. 5,ooo/cu. mm.;
blood urea 48 mg./ioo ml.; plasma chloride ii5 mEq./l.;
plasma bicarbonate 17 mEq./l.; plasma protein electro-
phoresis, normal pattern. CSU: no protein, cells,
casts or crystals. Chest X-ray showed the heart to be
a little enlarged and the lung fields clear. The ECG
was reported as showing evidence of chronic myocardial
strain. Respiratory function was within normal limits
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for a person of this age, as judged by respiratory tests
carried out by Dr. R. Marshall.
When seen again, ten months later, she was well

apart from occasional indigestion. There had been no
recurrence of the heart failure and she was fully active
for her age.

Comment
When first seen the patent had symptoms and

signs of congestive cardiac failure. Because of its
development during the course of stilbcestrol
therapy, which had produced nipple pigmentation
and withdrawal vaginal bleeding as side-effects,
there was a strong suggestion that the congestive
cardiac failure had been precipitated by retention
of salt and water caused by the stilbcestrol.

In order to strengthen the diagnosis, it was
decided to withhold all treatment initially except
advice to rest. One week later the patient's con-
dition had considerably improved, so this policy
was continued with a satisfactory outcome.

Investigations were carried out after two months
in order to estimate, as nearly as possible, the
previous condition of the patient and the reason
for the onset of congestive cardiac failure as a side-
effect of a short course of therapy with a com-
paratively small dose of stilbcestrol.

Slight enlargement of the heart, ECG evidence
of myocardial strain and previous history of mild
dyspncea and ankle swelling suggest that the patient
had a poor cardiac reserve. In these circum-
stances, the water retention caused by a small
dose of stilbcestrol sufficed to overload the circula-
tory system and cause congestive cardiac failure.
The water retained was reflected by the loss of
weight of ii lb. (equivalent to approximately 5 1.
of water) after treatment with stilbcestrol was
stopped.

Discussion
Mild cedema is well known as a side-effect of

cestrogen therapy. Massive oedema associated with
congestive cardiac failure is uncommon and, in
nearly every case, has occurred only in patients
with pre-existing heart disease who have been on
prolonged therapy.

In a study of intensive cestrogen therapy for
carcinoma of the breast, Kennedy and Nathanson
(I953) found that peripheral cedema of varying
severity occurred in one-third of patients. The
usual dose was I 5 mg. of stilboestrol or its equivalent
daily, with a range of 4 to 400 mg. daily. All
patients except 20 had treatment for at least a month
and several for more than a year. The incidence
of oedema rose with age. In 17 patients (9%) the
cedema resulted in congestive cardiac failure or
exaggerated an existing mild cardiac decompensa-
tion, and five patients, who had no evidence of
failure before the beginning of treatment, died of
congestive cardiac failure which could not be
attributed to the effects of the carcinoma. Wallach
and Henneman (1959) recorded an incidence of
cedema in 4% of 292 post-menopausal women on
cestrogen therapy. The doses of aestrogen and the
lengths of treatment both varied considerably.

Hurxthal and Smith (1952) reported pulmonarv
congestion developing in a 2g-year-old woman with
rheumatic heart disease and mitral stenosis, after
treatment with 25 mg. of stilbcestrol daily for three
months.

Four cases of acute congestive failure have
occurred in men treated with diethyl stilbcestrol
for carcinoma of the prostate. Three of these
patients had pre-existing heart disease (cited by
Kennedy and Nathanson).
The occurrence of congestive heart failure in

patients who have had no obvious evidence of
cardiac damage before the institution of cestrogen
therapy may be explained by the reasonable sup-
position that in such patients the cardiac reserve
is minimal, and that the increase in blood volume
brought about by cestrogen treatment increases the
work of the heart sufficiently to enhance the existing
myocardial ischwemia. This view is supported by
the fact that cardiac failure arising as a com-
plication of cestrogen therapy occurs mainly in
elderly patients. CEstrogen-induced congestive
failure can be controlled by a low-salt diet, diuretics
and digitalis, or by ending cestrogen therapy.
(Edema resulting from cestrogen therapy is

caused by the retention of salt and water, the first
indications being an increase in body weight and,
in some patients, a noticeable decrease in the
urinary volume. In a normal subject there may be
an increase of 6-8 lb. in body weight before cedema
is manifest. Increases in weight from 2-3 kg.
(41-6i lb.) to 8-9 kg. (i8j-2oJ lb.) have been noted
in patients on cestrogen therapy, those with the
larger gains of weight showing cedema (Germer,
1948). Rise in weight reflecting the increase in
body water can be induced in normal subjects by
the administration of oestrogens. Klopper (I959)
gave i mg. cestriol daily for four days to post-
menopausal women. In a typical case, after three
days the plasma water had risen from the normal
of 25.4 to 30.5 and a week later had decreased to
29.3 (units of measurement not specified).

In ii 'normal' subjects without renal, cardiac
or hepatic disease or other disease likely to affect
the sodium, chloride and water balance, who were
given cestradiol monobenzoate I0 mg. in oil i.m.
daily for one week, there was a significant, limited
salt and water retention followed by diuresis while
the injections were being continued (Preedy and
Aitken, I956). This suggests that in the normal
subject the body is able to accommodate to exo-
genous cestrogens and that, after an interval of
a few days, there is an increase in the metabolic
processes which inactivate steroids.
There is some evidence that cedema is intimately

connected with liver function. Hepatic congestion
is one of the earliest changes in congestive cardiac
failure and the resulting hypoxia of the liver cells
probably leads to decreased efficiency in metabolism,
including the denaturation of both endogenous
and administered cestrogens, which therefore exert
an unduly prolonged action in these circumstances.
Experimentally, hepatic congestion specifically
appears to be necessary for sustained cedema
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formation (Laragh, I956), and the role of hepatic
congestion in diminishing the rate of inactivation
of exogenous salt-retaining steroids is supported
by the work of Yates, Urquart and Herbst (1958).
In vitro, reduction of ring A (taken as a representa-
tive reaction of inactivation) of desoxycorticosterone,
cortisone and hydrocortisone was severely impaired
in livers taken from rats which had been in experi-
mental hepatic congestion.

Preedy and Aitken (1956) found marked and
sustained retention of sodium, chloride and water
in patients with constrictive pericarditis and in
patients with cardiac failure due to other causes
who were treated in the same way as their normal
subjects (vide supra) who had only a slight salt
and water retention followed by diuresis.

It is probable that, in patients with a decreased
cardiac reserve, stilboestrol first causes an increase
in salt and water retention which results in an
increased blood volume and definitive hepatic con-
gestion, which in turn markedly reduces the
capacity of the liver to adapt to the increased
concentration of stilboestrol. Inactivation of stil-
bcestrol being inadequate, the increased salt and
water retention is sustained and gives rise to
massive cedema with congestive cardiac failure.
The vicious circle encouraged by cestrogen therapy
can be presented diagrammatically as follows:

(Estrogen by mouth

Retention of salt and water

/\
/

Impaired ability to Exacerbation of
activate cestrogen pre-existing cardiac

decompensation

\\ //
Congestion of liver

Summary
A patient treated with stilbcestrol for a duodenal

ulcer presented with massive cedema and congestive
cardiac failure which subsided when treatment was
discontinued. Evidence from the history and sub-
sequent investigations suggest that there was
initially a poor cardiac reserve and ischemic heart
disease. (Edema and congestive cardiac failure
due to water retention may occur as a side-effect of
stilbcestrol therapy. It is interesting that in this
case complications ensued after only a small dose
had been given for a short time.

Possible oetiological factors are discussed.

TABLE
RESULTS OF LUNG FUNCTION TESTS (DR. R. MARSHALL)

Values Predicted
Obtained Normal

LUNG VOLUMES (ml.):
Functional residual capacity 2,010 2,070 ± 450
Vital capacity (VC).. .. 2,070 2,100 ± 360
Inspiratory capacity .. I,603 1,700 ± 300
Expiratory reserve volume.. 467 400 ± 220
Residual volume (RV) . . 1,543 I,850 ± 360
Total lung capacity (TLC).. 3,6I3 3,980 ± 540
RV/TLC (%) .. ... 42.7 45.6 + 5.4
MIXING EFFICIENCY (%) .. 54 50 to IOO
BLOOD GASES AT REST:
Arterial Pco2 (rebreathing
method (mm. Hg) 46 35 to 45

DIFFUSING CAPACITY FOR CO:
Single breath method (ml./
min./mm. Hg) 1.. .. 5.8 I5 to 25

LUNG MECHANICS:
Forced expiratory volume
(FEV1) before broncho-
dilators .. .. .. I.20 1.2+

FEV/VC (°) . .. 72.8 8o+
EXERCISES:
On treadmill at I m.p.h.

Oslope for 5 min.
Dyspncea nil. Heart rate

before 96; after 82
Minute volume (i/min.) .. 15.2
Oxygen uptake (ml./min.).. 5I6
Oxygen utilization (ml./ioo

ml.) .. .. .. 3.39 3.9 to 6.9
Comment. The lung function is within normal limits

for this patient's nge.
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