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Transient hypothyroidism can present itself as clinically asymptomatic or
with few symptoms. Early treatment with levothyroxine (L-T4) prevents
complications related to this disorder. We report a case of a male infant with
concomitant short bowel syndrome and transient hypothyroidism treated
with rectal L-T4. A 4-month-and-10-day-old boy with previous gastroschisis
underwent multiple surgical approaches for small bowel resection and
developed short bowel syndrome. We suspected hypothyroidism because
of jaundice (direct bilirubin up to 59 mg/dL), the absence of evacuation,
oral diet intolerance, and intestinal dysmotility. Because of a thyrotropin
level of 34.45 μIU/mL and a free thyroxine level of 0.64 ng/dL, the diagnosis
was confirmed. Because fasting was demanding, we started the patient on
rectal diluted L-T4. After 4 weeks, the patient had spontaneous peristalsis,
improvement of jaundice (direct bilirubin: 4.6 mg/dL), and normalized
free thyroxine and thyrotropin values. In the present case, the patient was
diagnosed with hypothyroidism and was on absolute fasting. An alternative
route of drug administration was warranted. We empirically prescribed
rectal diluted L-T4 when intravenous and suppository L-T4 were not
available. This method was proven to be safe and effective in improving the
patient’s clinical and biochemical status. Rectal L-T4 is a possible alternative
route of administration to treat hypothyroidism in patients who are unable
to take the medication orally.
Primary congenital hypothyroidism (CH)
is one of the most common preventable
causes of intellectual disability. It can
be classified in 2 types: permanent and
transient.1 Authors of previous studies
state that 10% to 40% of newborns
with primary CH present with transient
thyroid dysfunction.2– 6 The prevalence
goes up to 65% if we consider patients
with a eutopic gland.7 Premature (<37
weeks’ gestation) infants and those with
very low birth weight (BW) (<1500 g)
are especially at risk for hypothyroidism
because of iodine deficiency.8,9 Early
diagnosis and treatment are needed to
avoid complications.
The complete mechanism of
primary transient hypothyroidism

remains unknown.10,11
 It may
be caused by several underlying
conditions, such as insufficient or
excessive iodine intake, maternal
thyrotropin receptor–blocking
antibodies, maternal antithyroid
drugs, and genetic defects such as
dual oxidase 2 and thyrotropinreceptor mutations.9,12
 Neonatal
hyperthyrotropinemia can also play
a role, including delayed maturation
of the hypothalamic-pituitary axis,
increased thyrotropin response to
thyroid-releasing hormones, and
the presence of either antithyroid
antibodies, thyroid morphology
abnormalities, or thyroperoxidase or
thyrotropin-receptor gene-sequence
variations.12– 14
 Oren et al15 described
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CASE REPORT

an incidence rate of 23% of neonatal
mild hyperthyrotrophinemia
(the thyrotropin ranged 5–30
mU/L), most of which tended to be
transient. The authors of guidelines
recommend that children with
unexplained CH and with the gland
in situ be reevaluated after 3 years
of age through a trial of treatment
withdrawal.16,17
Contraindication for oral drug
intake or an absolute fasting
state is a challenge that makes an
alternative route of administration
necessary. We report a case of a
patient in an absolute fasting state
who had transient hypothyroidism
treated with rectally administered
levothyroxine (L-T4).

PATIENT
A 4-month-and-10-day-old boy was
surveilled for a prenatal diagnosis
of gastroschisis. His gestational
age was 30 + 2/7 weeks, whereas
his BW and length were respectively
2100 g (z score: −2.95 SD) and
42.5 cm (z score: −3.9 SD),
appropriate for gestational age.
Apgar scores were 2 and 7 at 1 and
5 minutes, respectively.

At birth, he had a right-sided
gastroschisis, classified as small,
which was surgically treated on
the first day of life by correction
of the abdominal wall defect and
resection of necrotic small bowel
segments. He developed intolerance
to enteral feeding, which led to a
fasting regimen and the need of total
parenteral nutrition (TPN) that was
started on the second day of life.
He remained on an orogastric tube,
which continuously drained content
with fecal appearance. At 42 days,
he had an intestinal obstruction
requiring another surgery in which
adhesions were removed and
stenotic segments were fixed. No
iodine antiseptic solution was used
during any of the procedures.
2

Cholestatic jaundice with a direct
bilirubin level up to 59.4 mg/dL
(normal level <0.2 mg/dL) occurred
beginning on the 12th day of life,
attributed, at that time, to the
association of infection and the use of
TPN. He also developed septic shock
in the second month of life, which
was treated with antibiotics and
dopamine, and anemia, which was
treated with blood transfusions on
the 14th, 19th, and 58th days of life.
The persistence of intestinal
dysmotility, constipation, intolerance
to enteral feeding, and abdominal
distention (Fig 1) motivated the
study of hypothyroidism despite a
normal dried blood spot newborn
screening test (NBS) on postnatal
day 27 (thyrotropin = 0.7 µIU/mL;
normal level <15.0 µIU/mL).
Serum laboratory measurements
performed at 4 months of age
revealed primary hypothyroidism
(thyrotropin = 10.56 µIU/mL;
normal range: 0.27–4.2 µIU/mL; free
thyroxine [fT4] = 0.73 ng/dL; normal
range: 0.93–1.7 ng/dL). Five days
later, thyrotropin was 34.45 µIU/mL
and fT4 was 0.64 ng/dL (found by
using the electrochemiluminescent
immunoassay technique). At this
time, the direct bilirubin level was
9.8 mg/dL.

The pediatric endocrinology
team was called after the second
measurement of thyrotropin and
indicated hormone replacement
with L-T4, although the patient
continued fasting with an
orogastric tube. Because of the
contraindication to oral drug intake
and the unavailability of intravenous
medication, we decided to administer
the medication rectally with an
initial lower dose of 12.5 µg per
day (5 µg/kg per day). The L-T4
tablet was diluted in 3 mL of saline
and administered in bolus, in the
morning, with a size 8 rectal probe,
which was flushed with 5 mL of
water.

FIGURE 1

Plain radiograph of abdomen revealing several
dilated intestinal segments.

After a week of treatment, the
thyrotropin level was 22.81 µIU/mL.
Hence, because the authors of current
recommendations17,18
 suggest an
initial dosage of 10 to 15 µg/kg of
L-T4 for that age group, we increased
the L-T4 to 25 µg per day (10 µg/kg
per day). In 7 days, thyroid function
normalized (thyrotropin =
2.85 µIU/mL and fT4 = 1.28 ng/dL).
Etiologic study of hypothyroidism
with ultrasonography revealed
a eutopic thyroid with typical
morphology, dimensions, and
contours. The test results for
thyroperoxidase and thyroglobulin
antibodies were negative. Urine
iodine level was not measured.
In the meanwhile, the patient
was also surveilled for intestinal
rehabilitation, manifesting good
recovery. Parents were counseled
regarding the possible causes of
hypothyroidism, the importance
of compliance, and the excellent
prognosis when therapy is followed.

A month later, the patient showed
spontaneous bowel movements,
jaundice improvement (direct
bilirubin = 4.62 mg/dL), and normal
thyroid function tests (thyrotropin =
0.75 µIU/L; fT4 = 1.34 ng/dL). We
were able to start L-T4 orally because
of the clinical improvement. One year
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FIGURE 2

Overview of clinical, biochemical, and treatment parameters in an infant with transient hypothyroidism. BW was 2100 g (z score: −2.95); birth length was
42.5 cm (z score: −3.9). Current weight is 13 300 g (z score: −1.01); current length is 93 cm (z score: −1.08).

after taking L-T4 at 17.5 µg per
day (at 1.5 years of age), his
thyrotropin = 2.46 µIU/mL and fT4 =
1.54 ng/dL were suitable for age,
and he stepped with normal
development milestones.

At the age of 3 years, we withdrew
the medication and thyrotropin was
1.57 µIU/mL, which was proven to be
a case of transient hypothyroidism.
At that time, his weight and height
were 13 300 g (z score: −1.01
SD) and 93 cm (z score: −1.08
SD), respectively. After 1 year of
follow-up, the patient remains with
normal thyroid function without
medication (Fig 2).

DISCUSSION
We report a patient with transient
hypothyroidism in whom anatomical
problems within the gastrointestinal
tract precluded oral administration
of L-T4.
He had a normal thyrotropin
level on the NBS, but, at that time,

many confounding issues were
presented, such as prematurity,
gastrointestinal defects, sepsis, and
blood transfusion.19 Prematurity
could account for the possibility
of transient hypothyroxinemia of
prematurity, which is defined as
low levels of total thyroxine and
triiodothyronine with normal
levels of thyrotropin. Sepsis could
also have caused the euthyroid
sick syndrome when the level of
thyrotropin decreased into normal
range.20 Ford et al21 demonstrated
that patients diagnosed with
hypothyroidism in a second-routine
NBS were significantly more likely
to have a transient form of CH
compared with those on the first
screen (77% vs 17%, odds ratio 16.3,
P < .001). Moreover, Oren et al15
demonstrated that neonatal mild
hyperthyreotrophinemia are more
likely to be transient.
During the neonatal period,
the earliest clinical sign of
hypothyroidism is prolonged
jaundice, by direct or indirect

hyperbilirubinemia, as observed in
our patient.22,23
 However, in our case,
TPN, sepsis, and prematurity could
have explained the high levels of
bilirubin, which probably delayed the
diagnosis of hypothyroidism.

Once hypothyroidism was detected,
we considered it to be acquired or
transient rather than congenital
because the thyrotropin elevation
was lower than expected for CH and
the NBS was normal. Also, transient
hypothyroidism tends to respond to a
lower dosage of L-T4 than CH.7,15,
 24,
 25

Kashiwagura et al26 successfully
administered a suppository
preparation of L-T4 in patients with
hypothyroidism who could not
take thyroid hormones by mouth.
Because our patient was incapable
of receiving oral administration
of L-T4 and because intravenous
and suppository preparations of
L-T4 were not available at our
hospital, we decided to empirically
administer a rectal diluted solution
of L-T4. The absence of previous
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data concerning rectal absorption
of this solution led us to carefully
start a low dose and escalate it until
euthyroidism was achieved. Using
this inexpensive and simple method,
we normalized thyrotropin and fT4
levels and ensured improvement in
the patient’s symptoms, allowing oral
intake within a few days.

We believe that the administration
of L-T4 triggered a better clinical
response, leading to his general
improvement. Other factors may have
contributed to his progression, such
as sepsis resolution, oral ingestion,
and inherent child maturation.
At the age of 3 years, we reassessed
his thyroid status and successfully
withdrew the medication
(thyrotropin = 1.57 µIU/mL).
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