
angioplasty for renal artery stenosis
occurring early after renal trans-
plantation. We do suggest, how-
ever, that the procedure be serious-
ly considered for patients with late
and localized renal artery stenosis
who have refractory hypertension
or declining renal function that can-
not be explained by other causes,
or both. The procedure should, of
course, be carried out only by an-
giographers experienced in the tech-
nique.
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Increased requirement for thyroid hormone after a

jejunoileal bypass operation
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A jejunoileal bypass operation can
result in metabolic disturbances,
various vitamin deficiencies and
fatty degeneration or cirrhosis of
the liver.' It has also recently been
reported to cause thyroid hormone
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malabsorption, at least in one pa-
tient.2 We describe herein a patient
in whom a fourfold increase in the
daily dose of thyroxine (T4) was
necessary for euthyroidism after a
jejunoileal bypass operation.

Case report

A severely obese woman (maxi-
mum weight 127 kg, height 154 cm)
was found to be hypothyroid at the
age of 25 years. She failed to lose
weight taking levothyroxine, 0.2
mg/d orally, as hormone replace-
ment therapy, but the symptoms
and signs of hypothyroidism cleared.
Her obesity remained a persistent
serious problem. As a last resort a
jejunoileal bypass operation was
performed when she was 39 years
old: the jejunum was divided 10
cm beyond the ligament of Treitz,
and the proximal portion was ana-
stomosed end to side to the terminal
ileum 14 cm from the ileocecal
valve.

Over the next 8 months she def-
ecated about five times daily and
lost 55 kg. The levothyroxine ther-
apy was continued, but fatigue, cold
intolerance, bloating, and dry hair
and skin developed; she recognized
these as symptoms of recurrent hy-
pothyroidism. The serum levels of
T4 and triiodothyronine (T3) were
low and the level of thyrotropin
was high (Table I). Liver function
tests, including measurement of the
serum levels of aspartate amino-
transferase, alanine aminotransfer-
ase and albumin as well as the pro-
thrombin time, gave normal results,
but the serum alkaline phosphatase
level was 121 lU/I (normal range
25 to 90 IU/l).

Despite an increased dose of T4
the serum thyrotropin level re-
mained high. The medication was
changed to T3, and a daily dose of
300 .g (75 j..g every 6 hours) was
finally achieved. At this daily dose
the serum level of T3 was 100
ng/dl 3 hours after a dose of T.
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was given. Treatment with T4 was
resumed with the daily dose grad-
ually increased; clinical and bio-
chemical euthyroidism was finally
achieved at the very high daily dose
of 0.8 mg. She has subsequently felt
well.

Discussion

Before the jejunoileal bypass
operation the patient stayed euthy-
roid by taking 0.2 mg of T4 daily;
following the bypass procedure,
however, she required as much as
300 4rtg of T:i or 0.8 mg of T4
daily to remain euthyroid. This
strongly suggests that thyroid hor-
mone malabsorption was a conse-
quence of the bypass procedure,
although accelerated thyroid hor-
mone degradation is another pos-
sible explanation. Azizi, Belur and
Albano2 recently documented im-
paired absorption of thyroid hor-
mones labelled with radioactive iso-
topes in a patient who had under-
gone the same procedure.

It has been demonstrated that
about 60% (range 35% to 90%)
of orally administered T4 is ab-
sorbed in healthy persons,35 and
experiments in animals have shown
that the time course for absorption
is comparable in all segments of
the small and large intestine.6 T3
is absorbed more quickly7 and more
completely8 than T4. Although no
consistent effect on thyroid hor-

mone absorption of either cirrhosis
or hypothyroidism has been found,5
pancreatic steatorrhea impairs T4
absorption,9 and the fecal excretion
of T4 is directly related to the fecal
mass.'0
Our patient required a fourfold

increase in the daily dose of T4 for
euthyroidism after the jejunoileal
bypass operation; this indicated
serious impairment of thyroid hor-
mone absorption. Therefore, in pa-
tients requiring thyroid hormone
therapy who undergo this operation,
and in patients with intact jejuno-
ileal bypasses who subsequently be-
come hypothyroid, a much higher
daily dose of thyroid hormone for
adequate replacement is to be ex-
pected. T4 therapy seems prefer-
able to T:. as it avoids the large
and rapid changes in serum levels
of thyroid hormones, specifically
T:i, related to the administration of
a tablet several times a day.
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Table I-Effect of jejunoileal bypass operation on the serum concentrations of thyroxine (T4),
triiodothyronine (T3) and thyrotropin (TSH) in a hypothyroid patient taking T4 or T3 orally

Serum value [normal rangel

Thyroid Total T4 Free thyroxine Total T3 TSH
hormone given, (p.g/dl) index* (ng/dl) (mlU/ml)

Date daily dose [4-111 [4-111 190-2101 10-101

Sept. 1971 T4, 0.1 mg 2.5 1.9 - -
Feb. 1972 T4, 0.2 mg 6.5 6.1 - -
Sept. 1977 Jejunoileal bypass operation
May 1978 T4, 0.2 mg 3.3 2.7 - >80

T4, 0.4 mg 3.7 3.2 - 80
July 1978 T4, 0.4 mg 4.2 3.7 72 78

T3 therapy begunt
Sept. 1978 T3, 10-20 .Lg 80
Oct. 1978 T3, 40 p.g 1i 1 - 49
Nov. 1978 T3, 125 .g 1 1 - 66
Feb. 1979 T3, 200 ..g 1 1 - 27
Mar. 1979 T3, 300 .±g 1 1 100 3.5
Nov. 1979 T4, 0.8 mg 8.3 9.4 105 4
*The total serum T4 level times the T3 uptake expressed as a percentage of the reference
standard.
tT3 was given in four divided doses a day.
.A low serum T4 level is to be expected with T3 therapy.
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