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Case report

A prismatic case: A 31-year old man who did not miss
his pituitary
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ABSTRACT

Combined pituitary hormone deficiency (CPHD) is a rare disorder resulting from impaired
production of several pituitary hormones. This report describes the 30-year history of a patient
who has apparently lived without a pituitary. The patient, born in 1976, experienced recurrent
episodes of hypoglycaemia (as low as 2.9 mg/dl) in early childhood and showed elevated liver
enzymes up to the age of two years without specific diagnosis. At the age of approximately 13
years, he first presented at our Department of Paediatric Endocrinology (University Hospital
for Children and Adolescents, Leipzig) with signs of hypopituitarism and a height SDS of — 5.4,
a high pitched voice and hypogenitalism. Endocrine testing confirmed panhypopituitarism (GH
1.3 ng/mL, LH 0.8 mU/mL, FSH 0.1 mU/ml, ACTH <1.0 pmol/l, TSH 1.0 mU/l) and substitu-
tion therapy was initiated. Magnetic resonance imaging (MRI) of the sella turcica showed a
planar, hypoplastic and empty sella with pituitary stalk aplasia and ectopic neurohypophysis.
Currently nearly 31 years of age, though taking his medication irregularly or not at all, he
claims to be in good mental and physical condition irrespective of compliance or non compli-
ance with substitution therapy. This case illustrates the importance of continued follow-up
in patients with hypopituitarism and a systemic transferral of adolescents with CPHD to the
care of adult endocrinologists.
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INTRODUCTION (1914) who defined it as the inability of the pituitary
gland to provide the body with hormones of the hy-

Hypopituitarism was first described by Simmonds T 7 i 4
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inflammatory, granulomatous or neoplastic diseases
as well as infections, vascular anomalies and trau-
matic or radiation injuries involving the hypotha-
lamic-pituitary region."* Affected patients typically
present with growth failure during childhood or
adolescence. Moreover, growth hormone deficiency
(GHD) is associated with decreased bone mineral
density, impaired physical activity and an increased
cardiovascular risk in adulthood as manifested by
elevated fasting and postprandial serum lipid levels
and increased body fat.!>-® Several congenital/genetic
defects may be associated with pituitary dysfunction,
like craniofacial abnormalities, empty sella or other
midline defects.'*%%1° Among these, mutations in the
PROP1 gene (prophet of Pit-1) are the most frequent
genetic defects leading to CPHD.>%!1-12

The prevalence of hypopituitarism is not well es-
tablished and is most probably underestimated, with
a reported figure of 300-455 cases per 1 million per
year.’ Clinical symptoms such as fatigue, hypotension,
cold intolerance, growth retardation or impotence
and infertility in GH and gonadotropin deficiency
can be non-specific, their severity depending on the
extent of hormone deficiency.'”’ Establishing the
diagnosis of hypopituitarism requires measurement
of basal and stimulated serum values of anterior
pituitary hormones and their affected hormones.
Magnetic resonance imaging (MRI) of the hypotha-
lamic-pituitary region is strongly warranted and in
cases of CPHD genetic testing is recommended.*’
Once hypopituitarism has been diagnosed, adequate
replacement of all lacking hormones is required and
should be monitored at regular intervals to provide the
best clinical outcome.'”'* Generally, hypopituitarism
is a chronic and lifelong disorder, unless the underly-
ing disorder can be treated with resultant recovery
of pituitary function. Patients with hypopituitarism
seem to exhibit increased mortality.'>!

We report the medical history of a nearly 31-year
old patient who lives without any visible anterior
pituitary gland. At present, he is on substitution
therapy but frequently neglects therapy over long
intervals, during which time he nonetheless claims
to be in good physical and mental health.

CASE REPORT
The patient is the second child (he has one healthy

elder sister) of healthy, non-consanguinous parents
of German descent. His father’s height is 172 cm and
his mother’s height is 169 cm. He was born fullterm
with a birth weight of 4120 g (+1.40 SDS) and a birth
length of 53 cm (+0.60 SDS). Pregnancy and birth
history were reported uneventful with the exception
of a cephalhematoma and prolonged jaundice. At the
age of 12 months he had a height of 69 cm and growth
failure was suspected for the first time. Moreover, he
had experienced several episodes of hypoglycaemia
(2.9 mg/dl). However, no specific diagnosis had been
made. In the following years, the boy showed progres-
sive growth failure and bone age retardation (Figure
1). Up until 1989, he was placed under medical treat-
ment several times at different hospitals in former East
Germany, and starting in 1982 he received different
formulations of human extractive GH (Sotropin
H, Grorm) produced in the German Democratic
Republic. During this time, Laron’s syndrome (GH
resistance) was ruled out by IGF-I stimulation test
after GH injections. Unfortunately, the exact data
from these tests are not available.

Finally in October 1989, at the age of nearly 13
years, the boy was referred to the Paediatric Endocri-
nology Section of the University Hospital for Children
and Adolescents, Leipzig. The first impression was
that of overt panhypopituitarism. He was clearly too
small for his age (Figure 2), his genitalia and gonads
were small, he had cryptorchidism and had a some-
what older facial look with a high pitched prepubertal
voice. There was a bone age retardation of 8§ years
(according to Greulich and Pyle) and the results of
both basal and stimulated hormone levels (Table 1)
confirmed the diagnosis of panhypopituitarism. In
January 1990, and at a height of 114 cm (-5.32 SDS),
therapy with recombinant human GH (1.5 IU/d) in
combination with thyroid hormone (50 pg/d) treatment
was started. Due to his still sufficient production of
cortisol, no hydrocortisone substitution was necessary
at this time. Under this treatment the boy showed a
catch-up growth with an average growth velocity of
1 cm per month. In June 1992, he underwent an or-
chidopexy on both sides to correct his cryptorchidism
and additional therapy with depot-testosterone (25
mg/month) was initiated. During the following two
years, the dose of depot-testosterone was increased
stepwise (100-125-200-250 mg/month). Despite this,
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years

care also failed due to his decreasing compliance. In
November 2000 he stopped taking all his medications.
At this time, he experienced such symptoms as pains
in both knees, vertigo, fatigue and edemas when taking
his GH and hydrocortisone. He repeatedly mentioned
he started training as a chef, working more than 12
hours a day without apparent problems. In his free
time, he worked out or went cycling. He described
himself as a loner with few personal friends and no

In November 2005, the patient presented again

that he felt much better without medication. In 2001,
sexual interests or contacts.

human extractive GH; arrow 2: start with recombinant human GH therapy. TH: target height; arrow 3: bone age; arrow 4: predictive

Figure 1. Growth chart of the patient with panhypopituitarism and empty sella. arrow 1 to arrow 2: intermittent administration of
adult height (according to Bayley and Pinneau); arrow 5: height and weight measurements.

he did not develop pubic hair and there was only a
mild penile development to Tanner stage I1. No sig-
nificant increase of the plasma testosterone level could
be observed. The subsequent intravenous pulsatile
application of an LHRH analogue (100 pg Lutrelef)
did not produce any LH, FSH surge. In April 1996,
at the age of 19/;, years and with a height of 174 cm
(-0.88 SDS), GH therapy was reduced to an adult
supplementation. At this time, hypocortisolism with
decreased ACTH levels was diagnosed and he was
started on hydrocortisone. In the following years, he
presented infrequently at our outpatient department.
The attempt to transfer him from paediatric to adult
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Figure 2. Patient with panhypopituitarism and empty sella at
the age of 12 1%/, years; first presentation of the patient at the
Paediatric Endocrinology Section at the University Hospital
for Children and Adolescents, Leipzig, with an actual height of
112.5 cm (-5.4 SDS).

at our outpatient department. He had reached a
height of 190.5 cm (+1.43 SDS) and was very pale.
At that point, he presented the complete clinical and
laboratory picture of non-treated panhypopituitarism.
IGF-Iwas 12.85 ng/l (-10.6 SDS); IGFBP-3 was 0.87
ng/ml (—4.6 SDS); TSH 4.0 mU/I (reference range 0.4
-3.5), FT46.7 pmol/l (10 -25); LH <0.1 mU/ml (1.7
-8.6); FSH 0.1 mU/ml (1.6 — 11.0); testosterone <0.07
nmol/l (9.9 — 27.8), and cortisol was 41.6 nmol/l (244
— 727 a.m.). He nevertheless felt generally comfort-
able except for the state of his genitals, which had
remained at a stage of early puberty. Due to differ-
ent changes in both job and life, he was planning to
re-initiate treatment and in June 2007 he contacted
our Paediatric Endocrinology Section again. He pre-
sented in a good general condition with a height of
192.3 cm (+1.69 SDS). IGF-I was 3.10 pg/l (-12.89
SDS); IGFBP-3 was 1.31 ng/ml (-3.52 SDS); TSH
3.30 mU/1, FT, 5.3 pmol/l; LH <0.1 mU/ml; FSH 0.1
mU/ml; PRL 68 mU/1 (86 —324), testosterone <0.07

nmol/l, estradiol 44 pmol/l (40-161), and cortisol was
17.3 nmol/l. He described himself as still resilient but
also admitted taking hydrocortisone whenever he
felt queasy. We commenced a new trial of therapy
with 250 mg depot-testosterone every 4 weeks, 175
ug/d thyroid hormone and, as a starting dose, 10 mg
per day hydrocortisone due to minor clinical signs
of hypocortisolism but decreasing cortisol levels in
laboratory testing.

Since 1989, repeated laboratory investigations
had showed normal levels of blood glucose, serum
electrolytes (sodium, potassium, calcium) and creati-
nine. Serum lipids (cholesterol, triglycerides) were
slightly increased, whereas LDL-cholesterol was still
normal and HDL-cholesterol was slightly decreased.
Hematological parameters (hemoglobin, hematocrit,
erythrocytes) consistently showed levels slightly under
the gender and age adjusted reference ranges. Serum
alkaline phosphatase (AP) was consistently elevated
(>6 umol/ls; reference range <4.3) in contrast to
liver enzymes that were intermittently elevated. The
PRLvalues were normal or only slightly decreased.
Dynamic tests at different ages are shown in Table 1.
Molecular genetic analyses of PROP1, LHX-3 and
LHX-4 revealed no genetic defect.

Radiology: MRI of the sella turcica at the age of
23%1, years showed a planar, hypoplastic and empty
sella filled with cerebrospinal fluid, a small bright
zone of 1 mm near the optic chiasm which was sug-
gestive of an ectopic posterior pituitary and no pi-
tuitary stalk (Figure 3). MRI of the hypothalamus
and the supra- and infratentorial structures revealed
no abnormalities, except a small structure at the left
occipital pole suspicious for a small arachnoid cyst.
Bone densitometry of the lumbar spine (L1 — L4)
showed a z-score of —2.71. At the last presentation
at nearly 31 years of age, bone age was more than 15
years with still open epiphysis.

SUMMARY AND DISCUSSION

The patient herein reported was under medical
treatment a number of times at different hospitals
until panhypopituitarism was finally diagnosed rather
late at the age of 13/, years. We can only speculate
that the anterior pituitary defect has existed since his
first year of life as shown by his early predisposition
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Table 1. Dynamic endocrine testing of the patient with panhypopituitarism and empty sella.
Age Test performed Expected normal Hormonal values at
(yrs) values 0 30 60 90 120
minutes
12 %, GHRH GH pg/L 1.3 1.5 22 1.3 1.4
GRF 20.2 mg i.v. >98)
127, TRH TSH mU/l 1.0 8.7 9.2 10.7 8.8
144.4mg (0.4 -3.5)
127, LHRH LH IU/L 0.8 2.3 2.5 2.8 2.4
Gonadorelin (1.7 -8.6)
37mgi.v.
FSHIU/L 0.1 1.3 1.2 1.0 1.0
(1.6-11.0)
12 7%, Metopirone ACTH pmol/l <1 - - - <1
585 mg orally (1.0-17.0)
cortisol nmol/l 180 - - - 235
(244 - 727 am.)
127/, Arginine GH pg/L 0.7 0.9 0.8 0.8 0.9
9.75 g i.v. (>8)
blood glucose mmol/I 4.1 43 42 39 4.0
(3.5-5.5)
18 %, LHRH LHIU/L <0.1 <0.1 <0.1 <0.1 <0.1
Gonadorelin (1.7-8.6)
100 pgiv.
FSH IU/L. <0.1 <0.1 <0.1 <0.1 <0.1
(1.6-11.0)
18 %, LHRH testosterone nmol/l 0.7 1"day 2™ day 3" day
LHRH pump (9.9-27.8) - 1.0 0.9 (pump off)
+ 100 pg i.v. - - - 1.3
18, CRF ACTH pmol/l 3.9 144 92 7.5 8.7
CRH 57.8 pgiv. (1.0-17.0)
cortisol nmol/l 64 135 130 106 138
(244 - 727 am.)
23, Arginine/GHRH GH pg/L <0.1 <01 <01 <01 <0.1
30 g solution i.v, =8
23/, Pyridostigmine/GHRH  GH pg/L <01 <01 <01 <01 <01
120 mg Mestinon p.o. =8
+ 50 ng GHRH
23 %, Insulin blood glucose mmol/l 4.8 2.1 3.6 3.8 3.4
6.9 [U Actrapid i.v. (3.5-5.5)
GH pg/L <0.l1 <01 <01 <01 <0.1
>9)
cortisol nmol/L 70 25 25 25 100

(244 — 727 am.)
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Figure 3. MRI of the sella turcica at the age of 23%,, years,
showing an empty sella (arrow), no pituitary stalk and a small
contrast-medium accumulating zone near the chiasma opticum
suggestive of a neurohypophysis remnant (discontinued ar-
TOW).

to hypoglycaemia and his prolonged jaundice. It is
speculated that trauma occurring at the time of deliv-
ery could have transsected the pituitary stalk, leading
to a hypoplastic anterior pituitary with a progressive
functional deterioration.*!*! Subsequently, regenera-
tion of the distal axon of the hypothalamus could have
formed a superiorly located posterior pituitary.*!* In
children with idiopathic GHD or CPHD, a higher
frequency of breech delivery or podalic partus and
of abnormal neonatal events has been reported. This
could be a mechanism for stalk ischemia or trauma
due to traction on the brain and spinal cord during
delivery.*!* In the paediatric literature, agenesis
of the pituitary stalk is a frequently described syn-
drome.'*1617 Tt is usually associated with CPHD or,
more rarely, with isolated GH deficiency (GHD).*"
Empty sella is reported to occur in between 5.5% and
23% of autopsy examinations of the sellar region.'®
The exact pathogenesis of such MR abnormalities
remains uncertain.*41

However, the case herein reported is also note-
worthy for other reasons. First of all, there is the
patient’s particular growth curve (Figure 1), showing
severe growth retardation during childhood and ado-
lescence, followed by a spurt of growth under therapy
with recombinant human GH (rhGH) under which

he nearly reached his target height, followed in turn
by a slow but continuous growth resulting in a height
considerably taller than expected. Such tall stature in
association with open epiphyses, distinct retardation in
bone age and eunuchoid habitus is strongly reminiscent
of patients with estrogen receptor mutations or aro-
matase deficiency. Hypogonadotropic hypogonadism
with a prolonged lack of estrogen, estrogen insensi-
tivity or aromatase deficiency results in eunuchoid
skeletal proportions, reduced bone mineral density
and open epiphyses.'>171*2! Tt is also well established
that androgens do not effectively lead to epiphyseal
closure without the combined action of estrogen. Thus,
estrogen deficiency may be the major factor leading
to retardation in bone maturation. However, in our
case we can exclude estrogen deficiency as a possible
factor for continuing growth due to low but normal
estradiol levels probably resulting from adrenal and
adipose tissue production. Estrogen receptor defects
or estrogen insensitivity are also highly unlikely. It
is speculated that factors other than GH or IGF-I
could be important in determining height, e.g. insulin
or PRL at high levels.'>!71%222 But neither insulin nor
PRL are elevated in our patient.

The second remarkable observation is the patient’s
pubertal stage and genital development, which had
remained at a stage of early puberty even though he
had been instructed to undergo testosterone substitu-
tion. This observation is reminiscent of an androgen
receptor defect or of partial androgen insensitivity
syndrome (PAIS). However, the most likely explana-
tion of failure of pubertal development in this patient
was non-compliance. On repeated questioning, he
admitted that he had received depot-testosterone
injections only when hospitalised and did not allow
injections at home. This accounts for the lack of
plasma testosterone even “after several months of
therapy” and his failure to advance during puberty.
It is remarkable that, despite the lack of all anterior
pituitary hormones and no or insufficient substitu-
tion therapy, the patient has evidently led an almost
normal life without personal complaints except for
lack of sexual interest. He has, however, admitted to
taking hydrocortisone whenever he felt queasy. This
means that he knew exactly how to overcome critical
situations without taking medication regularly. Never-
theless, his cortisol levels have been consistently under
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the gender- and age-related norm during the last 10
years. This raises intriguing questions as to the man-
ner in which he has been able to overcome stress and
infections and to work up to 14 hours a day without
sufficient hormone replacement. A fourth interest-
ing point is the late manifestation of ACTH/cortisol
deficiency. In patients with CPHD, GHD typically
manifests early in life, whereas further hormone de-
ficiencies, for unknown reasons, present somewhat
later.”:1324% Until the age of 19 years, his cortisol
production seems to have been sufficient for him to
lead an almost normal life. The delayed development
of ACTH insufficiency could be due to progressive
corticotroph apoptosis and secondary decompensa-
tion.®!! A possible reason for this could be the lack
of important paracrine signals from other pituitary
cells inducing progressive cell death or apoptosis of
corticotroph cells as has been suggested for patients
with PROP1 gene defects.®

In summary, this case shows the natural history of
an interruptedly treated panhypopituitarism due to
agenesis of the neural pituitary stalk and once more
highlights the fact that continuing growth can occur
even in a patient with GH deficiency. Furthermore,
this report illustrates the importance of long-term
follow-up in patients with hypopituitarism and the
necessity of establishing transition between paediatric
and adult care.
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