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Abstract
We report a case of successful pregnancy despite the
development of central Diabetes Insipidus (DI) and adrenal
insufficiency after surgical treatment of a clinically Non-
Functioning Pituitary Adenoma (NFPA).

A 36-year-old female who underwent pituitary surgery to
treat a clinically NFPA, presented features of central DI and
adrenal insufficiency both treated and compensated, and
successfully became pregnant.

The presence of both conditions in women who previously
underwent pituitary surgery to treat NFPA and who became
pregnant without intercurrences for either mother and the
fetus is unusual. Additionally, in the present case, there was
no need for adjustments in the pharmacological therapy.

The advent of central DI or adrenal insufficiency after
transsphenoidal surgery are frequent complications
reported as independent isolated phenomena during the
immediate postoperative period or in the context of
hypopituitarism. However, the presence of both conditions
in women who previously underwent pituitary surgery to
treat clinically NFPA and who became pregnant without
intercurrences for either mother and the fetus is unusual,
which prompted this case report.

Keywords: Pregnancy; Pituitary adenoma; Central
diabetes insipidus; Hypothyroidism; Adrenal insufficiency

Abbreviations:
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Introduction
Pituitary tumors are classified according to the presence or

absence of hormonal secretion. Among the secretors, the most
common is the prolactinoma, which mainly affects women of
childbearing age, produces Prolactin (PRL), leads to
hypogonadism and/or hypopituitarism, and may, depending on
size, have visual manifestations such as headache [1].

Serum PRL levels tend to relate to tumor size and frequency. A
tumor is considered a microadenoma if it is smaller than 1 cm or
a macroadenoma if it is 1 cm in size or larger. Macroadenomas
have values exceeding 200 ng/mL. However, cystic tumors can
exhibit lower PRL levels even when they present large
dimensions. The treatment of prolactinomas with dopamine
agonists has yielded excellent results [1, 2].

Non-hormonally secreting pituitary adenomas are called
“NFPAs” and also may be associated with hypopituitarism and
visual symptoms such as headaches [1]. They can also be
associated with secondary hyperprolactinemia-although of a
lesser magnitude than that observed in prolactinomas-due to
compression of the hypothalamus pituitary stalk, and treatment
options include surgery. Complications may occur, including
varying degrees of temporary or permanent panhypopituitarism
and DI [3,4]. There is accordingly a need for differential
diagnosis.

Case Report
A 36-year-old female visited the endocrinology ambulatory of

the University Hospital Clementino Fraga Filho-Federal
University of Rio de Janeiro, Brazil (HUCFF-UFRJ) in October
2009 complaining of menstrual irregularity and bilateral
galactorrhea that had persisted for 3 years. Her laboratory tests
revealed hyperprolactinemia (PRL ranging between 74 and 106
ng/mL; normal values=5-25 ng/mL) and hypogonadotropic
hypogonadism with the remaining pituitary function normal
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somatotropic, thyroid stimulating, and corticotrophic axis (Table
1).

Table 1: Biochemistry (Pre-surgery).

Prolactin

Reference values (women) July 2009 November 2009 May 2010 May 2010 September 2010

6.0-30.0 ng/mL 74.0# 0.32 & 5.8* 42 52

FSH

Follicular phase: 3.5-12.5 mUI/mL

Ovulation peak: 4.7-21.5 mUI/mL

Luteal phase: 1.7 -7.7 mUI/mL 2.8 9.2 5.2 8.2 4.2

LH

Follicular phase: 1.4-12.6 mUI/mL

Ovulation peak: 14.0-95.6 mUI/mL

Luteal phase: 1.0-11.4 mUI/mL 4.8 18.2 9.4 7.5 4.6

E2

Follicular phase: 1.0-30.0 ng/dL

Ovulation peak: 15.0-60.0 ng/dL

Luteal phase: 5.0-30.0 ng/dL 28 82 - - 66

TSH 0.3-4.0 mUI/L 2.03 3.56 - 1 1.07

FreeT4 0.7-1.5 ng/dL 0.99 1.2 - 0.9 0.8

Cortisol Between 7 and 9AM: 5.4-25.0 µg/dL 15.6 - - - 12.3

IGF-1 31-40 years: 130-354 ng/mL 195 -  -  -  -

FSH-Follicle Stimulating Hormone

LH-Luteinizing Hormone

E2-Estradiol

TSH-Thyroid Stimulating Hormone

T4-Thyroxine

IGF-1-Insulin-Like Growth Factor-1

#Cabergoline treatment initiated (0.5 mg b.i.w.); Cabergoline dose decreased to 0.5 mg weekly

*Cabergoline interrupted

Magnetic Resonance Imaging (MRI) conducted in September
2009 revealed the presence of suprasellar extension measuring
1.9 × 1.7 × 1.7 cm, contact with the optic chiasm, and visual
campimetry without changes. The differential diagnosis was
between NFPA with pituitary stalk compression or prolactinoma.

The patient received a dopamine agonist (Cabergoline) at a
dose of 1.0 mg per week. Cabergoline treatment resulted in a
significant decrease in the PRL levels (Table 1) with resolution of
the galactorrhea, and the weekly dose was reduced to 0.5 mg.
Nevertheless, the patient remained with menstrual irregularity
and despite the biochemical response, the volume of the
pituitary lesion increased. In September 2010, an MRI revealed a
lesion measuring 2.2 × 1.5 × 2.0 cm (Figure 1).

Figure 1: MRI (September 2010) - Expansive intrasellar lesion
extending above the cistern, compressing the optic chiasm
and determining floor relegation showing a predominantly
reduced sign in T1, high sign in T2/Flair, featuring round
impregnation in late stage, measuring about 1.9 × 1.7 × 1.7
cm with a small inner level of haemosiderin. Pituitary stalk
deflected to the right. The appearance is suggestive of a
pituitary macroadenoma with apoplectic degeneration.
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With the increase in tumor volume independent of PRL
normalization, the diagnosis of prolactinoma was excluded and
the patient was referred to surgical treatment of the adenoma.
Surgery through transsphenoidal access was conducted in
August 2011 by a neurosurgery team with extensive experience
on pituitary surgery. The intervention was preceded by
administration of 50 mg of hydrocortisone. The same dose was
administered during the surgical procedure and post-
operatively, with the evaluation of electrolytes and cortisol.
Immunohistochemical analysis of the pituitary adenoma
revealed positivity for FSH (Follicle-Stimulating Hormone) and LH
(Luteinizing Hormone). Figure 2 exhibits the aspect of the
pituitary gland obtained 10 months after the transsphenoidal
intervention, suggesting the presence of a small irregular
residual lesion.

Figure 2: MRI (June/2012)-Images of the Sella turcica were
obtained in heavy sequences in sagittal and coronal T1 plans
before and after administration of gadolinium. Comparative
analysis with Figure 1 exams was performed. Small irregular
area located in the Sella turcica – possibly a residual lesion.
Pituitary stem centered and with normal thickness. Veiling of
the sphenoidal sinus and irregularity of the sellar floor can be
related to post- surgical changes. The other aspects are
unchanged evolutionarily.

After the surgery, the patient developed permanent central
diabetes insipidus (urinary density: 1000-1003 g/dL), polydipsia

and polyuria (5-8 L/day) with a good clinical response to nasal
Desmopressin (urinary density: 1007-1010 g/dL). The
medication was interrupted soon after pituitary surgery to allow
the investigation of DI (Table 2). After the definitive diagnosis,
the medication was reintroduced with normalization of urinary
density (Figure 3).

Table 2: Post-surgical diagnosis of Diabetes Insipidus.

 August 2011 Reference values

Urinary density 1000-1003 >1005

Plasma osmolarity (mOsm/Kg) 270 275-295

Urinary osmolarity (mOsm/Kg) 452 300-900

Sodium (plasma-mmol/L) 135 135.0-145.0

Potassium (plasma-mmol/L) 4 3.5-5.5

Figure 3: Urinary density (with and without Desmopressin
treatment).

She also exhibited corticotrophic insufficiency (low basal
cortisol in three distinct occasions: 4,6, 5.2 mcg/dL, and 6.2
mcg/dl; in one of them, the low basal levels were accompanied
by symptoms of hypocortisolism such as asthenia, hyperemesis,
and hypotension) (Table 3).

Table 3: Biochemistry (Post-surgery).

 Reference values (women)
June
2010

February
2011

June
2012

February
2013

June
2013

December
2014

March
2015

June
2015

December
2015

PRL 6.0-30.0 ng/mL 29.0 31.0 17.6 - 12.0 51.0 # 1.0 3.7 -

FSH

Follicular phase: 3.5-12.5
mUI/mL

Ovulation peak: 4.7-21.5
mUI/mL

Luteal phase: 1.7-7.7 mUI/mL - 8.2 9.0 - - - - - -

LH

Follicular phase: 1.4-12.6
mUI/mL

Ovulation peak: 14.0-95.6
mUI/mL - 7.7 6.9 - - - - - -
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Luteal phase: 1.0-11.4 mUI/mL

E2

Follicular phase: 1.0-30.0 ng/dL

Ovulation peak: 15.0-60.0 ng/dL

Luteal phase: 5.0-30.0 ng/dL - 94.0 5.0 - - - - 347.0 -

TSH 0.3-4.0 mUI/L - 2,29 - - - - - 3.04 3.7

FT4 0.7-1.5 ng/dL 1.1 0.9 1.1 - - - - 0.9 0.7**

Cortisol
Between 7 and 9 AM: 5.4-25.0
µg/dL 4.6! 5.2*  - - 6.2* - - - -

ACTH 7.2-63.3 pg/mL - - - 10.8 - - - - -

IGF-1 31-40 years: 117-321 ng/mL - 177 -  - - - - -

Na 135-145 mmol/L - 139 142  140 - 142 - -

K 3.5-5.5 mmol/L - 4.1 4.9  4.1 - 4.2 - -

Progesterone 1,700-2,000 pg/mL - - -  180 - - - -

FSH – Follicle Stimulating Hormone

LH – Luteinizing Hormone

E2- Estradiol

TSH – Thyroid Stimulating Hormone

FT4 – Free Thyroxine

ACTH – Adrenocorticotropin Hormone

IGF-1 – Insulin-Like Growth Factor 1

#Cabergoline reinitiated (0.5mg, b.i.w.);

! with symptoms and treated with prednisone;

* without glucocorticoid treatment;

** treatment with levothyroxine initiated

Her gonadotropins and thyroid function returned to normal
levels, and her hyperprolactinemia remained variable between
30 and 60 ng/mL. Her menstrual irregularity persisted. In 2015,
the patient was submitted to an ITT (Insulin Tolerance Test) that
confirmed the persistence of adrenal insufficiency (Table 3). Due
to the patient’s desire to become pregnant, she was referred to
the infertility clinic of our institution. By that time, her BMI was
39 kg/m2 and, in June 2015, her estradiol levels were 347.0
ng/dL. Her gonadotrophin levels were not evaluated
concomitantly with estradiol. In the absence of another etiology
for secondary infertility, and the patient began taking
medroxyprogesterone, metformin and clomiphene. She
successfully became pregnant after the fourth cycle, 4 years and
4 months after the pituitary surgery.

The pregnancy continued to term without complications, and
the patient used prednisone 5 mg/day, Desmopressin 1 puff
12/12:00 and levothyroxine 75 mcg/day due to hypothyroidism
diagnosed during the 10th week of pregnancy.

At the 38th week of gestation, the patient was submitted to
an elective caesarean delivery under general anesthesia due to
the great value of the pregnancy; the baby, a female, was born
with an APGAR score of 9.9, a weight of 3,220 g and a length of
50 cm. She was breastfed without complications.

Discussion
A young woman visited our institution with a macroadenoma

measuring 1.7 × 1.7 × 1.9 cm and complaints compatible with
hypogonadism. Our first hypothesis was a diagnosis of
prolactinoma, and we started treatment for this condition.
Among the dopamine agonists, cabergoline exhibited excellent
results not only in relation to the decrease and standardization
of hormone levels but also a reduction in tumor size [1, 2].

We were unsuccessful: the adenoma increased in size and
attained a dimension of 2 cm (Figure 1). We considered the
likelihood of it being an NFPA with the presence of a “stem
effect" [1-3]. The patient was transferred to surgical treatment
due to precise indications of tumoral compression/proximity to
the optic chiasm, the patient’s desire to become pregnant, and
the increased possibility of tumor growth due to the size of the
lesion (macroadenoma) [3,4].

The surgical approach was transsphenoidal. Post-operatively,
the patient presented clinical and laboratory manifestations of
deficiency of ACTH (Adrenocorticotropic Hormone) and central
DI.

Both morbidities are characterized by a low prevalence, (6.5%
and 2.4%, respectively), and the association of these morbidities
with the maintenance of the remaining pituitary function
without changes is extremely unusual [3-6].
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The occurrence of a post-operative pregnancy and successful
gestational development reassured the medical team, and the
patient was allowed to breastfeed. An MRI conducted 6 months
after the patient had stopped breastfeeding revealed no growth
of the lesion.

Hypothyroidism was only diagnosed during gestation. Central
or secondary hypothyroidism is characterized by insufficient
Thyroid Stimulating Hormone (TSH) production by the pituitary
gland. This change affects 1 in 100,000 individuals and
contributes minimally to cases of hypothyroidism. The treatment
of secondary hypothyroidism, as well as in primary
hypothyroidism, consists of replacement of Levothyroxine (LT4).
However, the dose adjustment cannot be used to evaluate
serum levels of TSH because if the etiology is pituitary
deficiency, the levels of this hormone will be low or even
undetectable [7-9].

Thyroid hormones are essential for growth and maturation of
various tissues and organs, especially the brain and skeleton [8].
It is accordingly important to screen for thyroid function and, if
necessary, replacement therapy before and after pregnancy
[7-9]. In this case, the diagnosis of hypothyroidism was made
during the first trimester of pregnancy. The patient started
treatment without complications for herself or the fetus.

Corticotrophic insufficiency leads to increased morbidity and
maternal-fetal mortality, with an increased prevalence of
symptoms such as hyperemesis of pregnancy, postural
hypotension and fatigue beyond the first trimester, as well as a
risk of adrenal crisis due to the reduction of cortisol in the
mother [10]. For the fetus, there is the increased incidence of
oligohydramnios, low birth weight and intrauterine death [10].
During normal pregnancies, there is a physiological increase in
total and free cortisol values. Based on that, it has been
suggested that hydrocortisone doses are increased up to 20-40%
in the last trimester [11]. Due to the lack of sufficient evidence,
patients should be followed-up once every trimester with
dosage adaptation based on the individual course of pregnancy
[12].

The presence of DI also increases maternal-fetal morbidity
and mortality [13,14]. Pregnancy is a risk factor for the
development of subclinical DI [15]. In terms of treatment, there
are controversies about the need for increased dosages of
Desmopressin (DDAVP).

On the one hand, dose increases are justified by the increase
in uterine vasopressinase; on the other hand, some practitioners
advocate that an increase of this enzyme, which degrades
vasopressin, would not have an effect as long as the
replacement is done with DDAVP. Desmopressin, because it is
synthetic, is more resistant to the action of vasopressinase [16],
which removes the need for dose adjustment during pregnancy
[17,18], in particular, as in the case in question, in patient who
had been previously using this medication [19]. In terms of
DDAVP, studies are emphatic and conclusive as to maternal-fetal
safety [19-23].

Despite controversies regarding follow-up intervals and dose
adjustments, levothyroxine, corticoids, and DDAVP are regarded
as safe for the fetus during pregnancy [9,11,12,20,22-23]. The

obstetrician team opted for a caesarean section in the present
case. Du, et al. [24] indicated that the incidence of Caesarean
deliveries is significantly higher in women with hypopituitarism.
High-risk pregnancies in women with hypopituitarism have been
attributed to a uterine defect secondary to endocrine deficiency
[25]. In patients with childhood-onset combined pituitary
hormone deficiencies, adequate hormonal replacement prior to
ovarian stimulation resulted in successful pregnancies [26].
Though there have been reports of spontaneous pregnancies in
patients with hypopituitarism, there is scarce data on the
outcomes. Conception is reported to be achieved either
spontaneously or as a result of ovulation induction, but
pregnancies rarely are carried through to term [27-29].
Ovulation induction in these patients produces relatively low
pregnancy rates, in comparison with other causes of
anovulation, and high miscarriage rates [30]. Kubler et al. [29]
analysed 31 pregnancies in women with hypopituitarism,
observing increased risk for postpartum haemorrhage,
transverse lie, and small for gestational age new-borns.

The subject of this case report developed central
hypothyroidism during her pregnancy. The diagnosis was
established in the late first trimester of the gestation, a period
when there is a transition in the control of the production of T4
from the hCG to TSH [31]. A study from Fatemi et al. concluded
that new unplanned hypopituitarism occurs in 5% of patients
after transsphenoidal surgery and the likelihood of new
hormonal loss is higher in patients with tumors larger than 20
mm, whereas hormonal recovery is more common in younger,
non-hypertensive patients and those without intraoperative
cerebrospinal fluid leak [32]. Besides having a large tumor (22
mm), our patient presented an MRI suggestive of a residual
lesion, which has been indicated as a factor associated with
lower probability of pituitary function recovery [33].

It has been reported that new-onset hypopituitarism and
permanent DI affect, respectively, 11.6 and 4.3% of patients
submitted to transsphenoidal surgeries [34].

The present case calls our attention for the occurrence of an
association between permanent DI and adrenal insufficiency
after pituitary surgery, followed, more than four years later, by a
successful uncomplicated pregnancy, despite the advent of
central hypothyroidism, which highlights the peculiarity of this
case and the importance of long-term follow-up of patients with
pituitary tumors by the endocrinologist.
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