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Lack of MRI neurohypophyseal bright signal in a child
with congenital nephrogenic diabetes insipidus

Sir,
Congenital nephrogenic diabetes insipidus (CNDI) is a rare
disease characterized by the inability of the kidney to re-
spond to arginine vasopressin (AVP). The absence of the
neurohypophyseal ‘bright signal’ on T1 sequence magnetic
resonance imaging (MRI) is considered as an argument in
favour of the diagnosis of central diabetes insipidus (CDI).
This observation is challenged as we hereby present a case
of a child diagnosed with CNDI and who did not present
MRI pituitary bright signal.

A 6-month-old male presented with failure to thrive,
polyuria and polydypsia. Family history revealed that the
mother, 35 years of age, had been presenting polydypsia

and polyuria, and she was investigated at the age of 6 years
with no concluding diagnosis. The patient’s physical exam
showed a weight of 5215 g (−3 DS) and clinical signs
of dehydration. The patient’s plasma sodium level was
155 mmol/L, osmolality 305 mOsm/kg and urine osmo-
lality 150 mOsm/kg. Brain MRI showed in T1 sequences
the absence of the posterior pituitary bright signal suggest-
ing the diagnosis of CDI (Figure 1). The child was treated
with synthetic AVP analogue 1-desamino-8-D-arginine
vasopressin (DDAVP) without improvement, which led to
the consideration of CNDI. The diagnosis was confirmed
by an elevated serum level of AVP of 214 pmol/L (reference
value ≤4.34 pmol/L) and by genetic analysis demonstrating
and T106C mutation in the V2R (X-linked CNDI). The
child was treated with thiazide diuretic and increased fluids
with restricted sodium intake. This resulted in catch-up
growth and improved neurological development. A
follow-up MRI was performed 6 months after the start

Table 2. The sales of ibuprofen and diclofenac in the Nordic countries according to the Icelandic Medicines Agency (Iceland), the Danish Medicines
Agency (Denmark), Folkhelseinstituttet (Norway) and Apotekens Service AB (Sweden)

Country Year
Ibuprofen
total

Ibuprofen
OTC

Diclofenac
total

Diclofenac
OTC

Iceland 1998 12.8 4.2 14.5
Iceland 1999 14.8 5.7 18.0
Iceland 2000 16.8 7.2 17.5
Iceland 2001 20.0 8.7 16.8
Iceland 2002 25.3 14.1 17.2 0.2
Iceland 2003 30.7 19.5 16.9 0.2
Iceland 2004 33.8 21.6 17.3 0.2
Iceland 2005 35.1 22.0 20.1 0.7
Iceland 2006 36.0 22.6 20.3 0.6
Iceland 2007 29.8 19.0 20.7 1.2
Denmark 2007 21.0 6.2 8.2
Norway 2007 16.8 9.8 9.6
Sweden 2007 7.1 5.3 4.2 0.5

The sales are given in defined daily doses/1000 inhabitants/day.
OTC, over-the-counter.

Fig. 1. Sagittal T1 image shows absence of the posterior pituitary bright
signal.
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of therapy with the same technique. At that time, the
child’s weight had improved to 9310 g (−1.5 DS) corre-
sponding to a gain of 22 g per day, and he did not present
any clinical signs of dehydration and had a normal plasma
level of sodium (140 mmol/L). MRI showed that the bright
signal was still absent.

Brain MRI was also performed on the child’s mother
presenting the same gene mutation (R106C). As expected
in CNDI, the posterior pituitary bright signal was present
on T1 images (Figure 2).

Discussion

MRI represents the first choice imaging modality in CDI. It
displays a characteristic bright signal of the posterior lobe of
the pituitary gland on T1-weighted images and can help to
evaluate the functional status of the neurohypophyseal sys-
tem [1]. The origin of this bright signal is still a matter of
debate, and multiple theories have been evoked.

Mark et al. reported that the bright signal could be due
to the fat pad in the sella [2]. However, Nishimura et al.
insisted that the bright signal is caused by neurosecretory
granules containing vasopressin [3]. On the other hand,
Kucharczyk et al. reported that the bright signal repre-
sents the AVP content in the neurosecretory granules
and/or the intracellular lipid droplets in the glial cell pi-
tuicytes of the posterior lobe [4]. This bright signal is
physiologically absent in ∼10% of healthy individuals
[5], and the signal intensity depends on the production
and secretion of AVP [6]. A literature review concludes
that the absence of an MRI posterior bright signal in pa-
tients with DI is usually associated with hypothalamic
neurohypophyseal axis lesions and correlates closely with
undetectable plasma AVP levels.

Little is known about posterior pituitary bright signal
and nephrogenic diabetes insipidus. Five cases in only

two papers were found [1,7]. Three of them did not have
the bright signal on MR T1W imaging. The number of
cases found was thus limited, and the description of these
cases was neither complete nor detailed as authors have not
focused on the correlation between these cases and the
presence or absence of the signal.

In our case report of CNDI, the bright signal was un-
detectable on MR T1W imaging, and this remained un-
changed, even after good rehydration. This observation
raised the question of a possible correlation between the
absence of the bright signal and the type of gene mutation.
For this reason, we performed an MRI on the child’s
mother, a carrier of the same gene mutation (R106C),
and discovered that she has a bright signal, indicating that
the absence of signal was not related to the R106C muta-
tion. We conclude that our patient could be classified with-
in the percentage of normal patients described in the
literature with idiopathic absence of posterior pituitary hy-
perintensity. Thus, the hypothesis that the bright signal is
due to the presence of AVP in the neurosecretory granules
should be further investigated.

The interest of this case report is to raise the paediatric
nephrologists’ attention to the fact that the diagnosis of DI
is based on clinical presentation associated with abnormal
blood and urine osmolality, and AVP concentration. MRI
does not necessarily reflect the origin (central or nephro-
genic) of diabetes insipidus and should only be performed
in diagnosed cases of CDI.
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Fig. 2. Sagittal T1 image shows presence of the posterior pituitary bright
signal.


