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The familial pituitary or central dia-
betes insipidus (DI) is a relatively rare
condition with variable onset, from birth to
several years of age and variable severity
within a family and in individuals over
time(l). Severe dehydration and growth
retardation, though rare are known
compilations of DI. However, dental
fluorosis as a complication of DI has been
described in the literature only in three
families(2,3). Further, severe crippling
deformities due to skeletal fluorosis has not
been reported in the literature to the best of
our knowledge. We report two brothers
with central diabetes insipidus who deve-
loped severe skeletal and dental fluorosis
from early childhood.

Case Report

Two brothers aged 13 and 7 years, born
of a non-consanguineous marriage, hailing
from Bithuda village, District Pali,
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Rajasthan presented with polyuria and
polydipsia since infancy. Bony deformities
and short stature were noticed in both since
the time they began walking. The elder
brother (MC) had persistent diarrhea in
infancy and began to walk only after 3
years of age. The younger brother (JC),
however, did not have diarrhea in infancy
and started walking by 1 vear of age. There
was no history of similar complaints in
other family members. On examination, the
weight in both children were between 10th
and 25th percentile of NCHS reference and
height was less than 5th percentile. Both
had a lordotic posture, anterior bowing of
the humerus, bilateral bowing of the femur,
knock-knees, saber shins, widening of the
lower end of tibia and flat-feet (Fig. 1). The
teeth were chalky-white with multiple pits
(moderate as per Siddique's classification
of dental fluorosis), more so in MC. The
deep tendon reflexes were brisk in both the
cases. Systemic examination did not reveal
any specific abnormality. On detailed
evaluation of parents, mother was found to
have chalky white teeth with mottling and
radiological evidence of fluorosis, but was
clinically asymptomatic. Father, who was
working in Bombay for many years, did not
have evidence of fluorosis.

Investigations revealed normal hemo-
gram, serum calcium (10 mg/dl each) and
phosphorus (5.5 and 3 mg/dl, respec-
tively). Alkaline phosphatase was elevated
in both the cases [472 and 409 IU/L,
Normal=21-91 TU/L]. The urine routine,
liver function tests, renal function tests and
arterial blood gas were normal. Skeletal
survey revealed excessive bone density of
all the bones, particularly the axial skeleton
characterstically involving the spine, pelvis
and the ribs. Increased trabecular conden-
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Fig. 1. Photograph showing bowing of femur and
tibia, knock knees and saber shins.

sation created a radiodense or chalky
appearance of thorax (Fig. 2). X-ray limbs
also showed widened epiphyses, bowing of
the femora, tibia and fibula. Orthopento-
mogram (dental X-ray) revealed root re-
sorption of some teeth, periapical sclerosis
and irregular dental roots (Fig. 3). CT scan
of the brain in MC revealed bilateral basal
ganglion calcification. However, there was
no evidence of calcification in suprasellar
region. Since these investigations were
highly suggestive of fluorosis, the fluorine
content of the well water in the village from
where the children lived was asked for and
was reported to be 3.4 ppm (Defence Labo-
ratories, Jodhpur).
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Fig. 2. X-ray chest showing thickened ribs with
overall increased radio-opacity.

In view of polyuria and polydipsia
patients were further investigated for
diabetes insipidus. Specific gravity of urine
after overnight water deprivation was
1.010. The maximal plasma (Posm) and
urinary osmolality (Uosm) after water dep-
rivation and after Injection Vasopressin
(2. units SC) were recorded in both the
brothers (Table I). More than 50% increase
in maximum Uosm after vasopressin
administration confirmed the diagnosis of
central diabetes insipidus.

Since, polyuria was especially disturb-
ing at night and in view of the high cost of
therapy, both the brothers were advised
Vasopressin as nasal spray (DDAVP,
Minirin nasal spray - 10 ug/puff) at bed-
time. While on this therapy, patients had
marked relief from nocturnal diuresis. In
addition to the above therapy, they were
also advised regarding consumption of
defluoridated water and were started on
vitamin C at the time of discharge.



INDIAN PEDIATRICS

VOLUME 35-MAY 1998

Fig. 3. Orthopantomogram (dental X-ray) in which some teeth show root resorption,

periapical sclerosis, irregular dental roots and enamal hypoplasia.

Discussion

Diabetes insipidus (DI), characterized
by polyuria and polydipsia, results either
from deficiency of antidiuretic hormone
(central or pitutary DI) or from resistance
of renal tubules to its action (nephrogenic
DI). It is possible that DI may occur as a
hereditary disorder, which can be either of
central or of nephrogenic type(l). In the
two sibs reported here, DI was of central
type as proved from water deprivation
studies and response to vasopressin. The
diagnosis was further confirmed by relief
of polyuria by vasopressin nasal spray. As
two brothers from same family are affected,
this DI seems to be of familial type,
eventhough the exact mode of inheritance
is difficult to ascertain as parents did not
have DI. In the literature, autosomal domi-
nant (AD) type of central diabetes
insipidus has been documented(1).

Both the brothers in addition to DI had
evidence of fluorosis, sketelal as well as
dental. Fluorosis obviously developed from
continuous and long term ingestion of
drinking water from the village containing
34 ppm of flouride. They showed the
characteristic 'mottled enamel' involving
the permanent as well as primary teeth

which is rare(4). The severity of mottling of
enamel depends on the fluoride content of
the drinking water, with levels above 2
ppm giving rise to mottling(4,5). The dental
flourosis in these patients appears to be of
the 3rd or the severe grade by Siddique's
classification commonly used by the Indian
investigators(6). Dental flourosis is an early
evidence of fluorine induced damage and
is present in people who are born and
brought up in endemic areas(7).

In addition to the dental fluorosis, these
brothers also had skeletal deformities and
radiological evidence of skeletal fluorosis.
Our patients showed almost dense opacity
of all the bones, changes being most
marked in ribs, long bones, pelvis.
Interosseous membrane however, did not
show calcification. Absence of T"one on
bone' appearance and other features like
obtuse mandibular angle, persistent open
anterior fontanelle and hypoplastic distal
phalanges or the other typical features
ruled out other conditions associated with
increased bone density like Albert -
Schonberg  Disease, Pyknodysostosis,
Dysosteosclerosis and Caffey's disease(l).
Diagnosis of skeletal fluorosis was further
strengthened due to associated classical
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TABLE 1 Summary of Tests

Patient Max Posm Max Uosm Uosm (Post Vasopressin)
(mmol/kg) {mmol/kg) (mmol/kg)

MC 298 198 425

]C 310 138 280

changes of dental fluorosis. Brisk reflexes
present in these children could be attrib-
uted to radiculomyelopathy due to cord
compression as also reported earlier(8). In-
volvement of skeletal system is normally
seen with fluorine content of water exceed-
ing 8 ppm as per correlation of concentra-
tion of fluoride to the biological effects(5).
The radiological changes are seen depend-
ing on the three stages in the evolution of
skeletal fluorosis. In stage I, the spinal
column and the pelvis show roughning and
the blurring of trabeculae. In stage II, merg-
ing of the trabeculae leads to structureless
appearance, bone contours become unclear,
with changes most marked in the pelvis,
spine and ribs. The medullary cavities may
be narrowed and the ligaments may show
early calcification. In stage III, the bones
appear as marble white shadows especially
in the axial skeleton. The cortex of long
bones is thick and dense and the medullary
cavity is reduced. The interosseous mem-
brane may show calcification. It is surpris-
ing that our patients had crippling skeletal
fluorosis even with water level of fluoride
as low as 3.4 ppm. Two factors seem to be
responsible for the development of severe
flourosis in our patients, the increased
ingestion of water due to hot climate of
Rajasthan, and the polydipsia due to the
DI. So far in literature only 3 families have
been reported with dental flourosis and
heriditary DI, one from Jersusalem(2) and
the other 2 families from Australia(3). In
the latter, the fluorosis developed in 2
children consuming optimaly fluoridated
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water (1 ppm) as against the remaining 4
members who did not consume flouridated
water and hence were spared from deve-
loping fluorosis. Thus patients with DI are
at considerably higher risk of not only an
early onset of fluorosis but also in more
severe form. Relevant advice regarding
consumption of safe water with safe fluo-
ride content would prove useful in the
management of subjects with DI.
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Transplancental Aminophylline
Toxicity
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Asthma is a common disorder, with a
prevalence of 4% in pregnant women(l)
and 10% of them may have exacerbation
during labor(2). Aminophylline is fre-
quently used to relieve bronchospasm in
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these women, but little is known about the
placental transport and the effects on the
fetus and the newborn. We report a case of
transplancental aminophylline toxicity in
this context.

Case Report

A twenty-six-year old primigravida; a
known case of bronchial asthma, developed
an acute exacerbation at forty weeks of
gestation. She did not respond to
salbutamol and was admitted in a nursing
home. She was treated with intravenous
aminophylline (250 mg) and hydrocorti-
sone without any improvement and was
transferred to our institution. Here, she re-
ceived two more doses of intravenous
aminophylline (250 mg each); the last dose
being two hours before delivery. A
caesarean section was undertaken for per-
sistent fetal tachycardia (180-190/minute)
with poor beat-to-beat variability and non-
progression of labor. She delivered a full
term female neonate weighing 3150 g with
Apgar scores of 3 and 5 at 1 and 5 minutes,
respectively.

Within three minutes of birth, the neo-
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