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Case report

Iatrogenic water intoxication in a female adolescent 
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Summary
the authors report a case of a 15-year-old girl with 
hypopituitarism due to pituitary stalk interruption 
syndrome diagnosed in the neonatal period. the patient 
was admitted to the emergency room with impaired 
consciousness and hypoglycaemia. the day before, she 
increased her water intake to about 1.5 L to perform a 
pelvic ultrasound. In the following hours, she developed 
vomiting and food refusal. Blood analysis revealed 
hypoglycaemia, hyponatraemia, decreased serum 
osmolality and normal urinary density. Hyponatraemia 
and adrenal crisis were managed with a gradual but 
slow resolution of consciousness and electrolytic balance. 
this case describes an episode of iatrogenic water 
intoxication in a patient under desmopressin treatment. 
although uncommon, dilutional hyponatraemia is the 
main complication of desmopressin treatment. We 
reinforce the importance of patients and caregivers’ 
long-life education for the potential complications 
of an increase in fluid intake in patients treated with 
desmopressin.

BaCkground
Central diabetes insipidus is a rare disease that 
results from antidiuretic hormone deficiency. This 
deficit causes a water balance dysregulation which 
is usually difficult to manage.1 The main purpose 
of chronic management is control of polyuria 
with the lowest risk of hyponatraemia due to 
excess water retention. This goal can usually be 
achieved by administering a long-acting form of 
antidiuretic therapy and limiting fluid intake to 
the amounts required to satisfy thirst. Ingesting 
fluids for any other reason should be discouraged 
because these patients cannot increase their urine 
output.2 3 

Desmopressin, a synthetic analogue of the 
endogenous antidiuretic hormone, is the drug of 
choice in diabetes insipidus treatment.4 Desmo-
pressin is a safe drug; however, water intoxica-
tion leading to dilutional hyponatraemia is an 
uncommon but serious adverse effect.5 Dilutional 
hyponatraemia occurs if desmopressin is adminis-
tered in excess or when fluid intake increases. The 
clinical presentation of hyponatraemia is often 
non-specific but may include life-threatening 
seizures and cardiorespiratory arrest. Patients 
with mild-to-moderate hyponatraemia may have 
symptoms such as nausea, confusion and head-
ache, whereas those with severe hyponatraemia 
will present with vomiting, cardiorespiratory 

distress, seizures and impaired consciousness. 
Severe symptoms, as cerebral oedema secondary 
to the reduced serum osmolality, are most often 
associated with acute onset hyponatraemia.6

This report describes an iatrogenic dilutional 
hyponatraemia case after a routine medical proce-
dure. We intend to reinforce the importance of 
patients and parents’ education for the potential 
risks of an increase in fluid intake in patients 
treated with desmopressin.

CaSe preSenTaTion
A 15-year-old girl presented to the emergency 
room due to impaired consciousness associated 
with involuntary movements of the limbs.

According to her parents, in the day before, 
she was submitted to a pelvic ultrasound and 
was asked to drink about 1.5 L of water. In the 
following 16 hours, she developed vomiting and 
food refusal. The pelvic ultrasound was requested 
to evaluate the ovarian and uterine development 
in response to oestrogen treatment. There was no 
recent febrile illness or new drug intake.

The patient had hypopituitarism caused by 
pituitary stalk interruption syndrome diagnosed 
in the neonatal period. She was using hormonal 
replacement treatment with growth hormone 
(0.021 mg/kg/daily), levothyroxine (112 μg/daily), 
hydrocortisone (3.8 mg/m2/daily), lyophilised 
desmopressin (0.2 mg/daily) and transcutaneous 
estradiol (50 μg/daily). She was also treated with 
methylphenidate (18 mg/daily) for attention 
deficit and hyperactivity disorder.

Familial history was unremarkable.
At prehospital emergency team observation, 

she was unconscious and presented with hypo-
glycaemia (34 mg/dL or 1.9 mmol/L). Signs of 
sphincters incontinence, tongue bite, ocular 
reversal or sialorrhoea were not present. After 
subcutaneous glucagon administration, hypogly-
caemia resolved, but she maintained impaired 
neurological state.

In the emergency room, she presented with 
psychomotor agitation with spontaneous eyes 
opening. Pupils were isocoric and photoreac-
tive. No apparent focal neurological deficits 
or meningeal irritation signs were present. She 
had pale skin and sunken eyes. Blood pressure 
was 122/51 mm Hg, heart rate 80 beats/min 
and capillary oxygen saturation 100%. She was 
afebrile, with immediate capillary filling time, 
regular breath and normal cardiopulmonary 
auscultation.
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inveSTigaTionS
Initial laboratory results revealed blood glucose 66 mg/
dL (3.7 mmol/L), hyponatraemia (132 mmol/L), decreased 
serum osmolality (265 mOsm/kg) and normal urinary density 
(1.015 kg/L). Creatinine, liver enzymes, blood count and blood 
gas were normal. C-reactive protein was negative.

Due to persistent psychomotor agitation, despite treatment, 
and to exclude cerebral oedema, a cranial CT scan was done 
some hours after admission. CT scan was normal.

TreaTmenT
Intravenous hydrocortisone (initial 75 mg bolus and repeated 
4 hours later) and fluids were administered. Due to the suspicion 
of cerebral oedema, 3% sodium chloride and mannitol (0.25 mg/
kg) were given. Frequent clinical and analytical monitoring were 
performed until normalisation of plasma sodium concentration, 
osmolality and glycaemia.

ouTCome and foLLow-up
Eight hours after medical treatment, analytical parame-
ters progressively normalised and the patient regained usual 
consciousness state. She was discharged with her usual medica-
tion and hydrocortisone stress dose. The patient and parents’ 
education about her disease and hormone replacement treat-
ment were reinforced.

diSCuSSion
This case describes an episode of iatrogenic water intoxication 
in a patient with central diabetes insipidus treated with desmo-
pressin. Water intoxication is a severe disorder with brain func-
tion impairment, defined as a hypo-osmolar syndrome resulting 
from an excess water intake. The dilutional hyponatraemia is 
caused mainly by an imbalance between the fluid intake and 
renal water excretion. The translocation of a massive amount 
of extracellular water into the cells generates an increase in 
the cellular volume contributing to the development of brain 
oedema. A variety of neurological signs can occur, including 
anorexia, emesis, seizures or altered consciousness, depending 
on the severity and type of onset.6 In this case, despite clinical 
signs of brain oedema, CT scan was normal. This fact may be 
explained by the delay in the CT execution.

In our patient, the excess of water intake without adjustments 
in desmopressin dosage and the inability to increase urine output 
lead to water retention and consequently, hyponatraemia. 
Besides, the acute stress and the inability to increase cortisol 
production triggered adrenal crisis and hypoglycaemia.

Several cases of water intoxication have been reported among 
marathon runners, psychiatric patients, perioperative and post-
operative excessive fluid infusion, after urological and gyneco-
logical interventions. A case of water intoxication secondary 
to administration of hypotonic fluids in oral rehydration in an 
infant with gastroenteritis was reported.7 Some cases of water 
intoxication in children treated with desmopressin due to 
nocturnal enuresis, with or without concomitant drugs as an 
anticholinergic were also described.8

Camkurt and Aksu reported three cases of water intoxica-
tion after a pelvic ultrasound, although those patients were not 
treated with desmopressin. They reported a 37-year-old female 
patient treated with carbamazepine for epilepsy and a 63-year-old 
woman medicated with ciprofloxacin for urinary tract infection. 
Both drugs are associated with inappropriate secretion of antidi-
uretic hormone. In the third case, a 21-year-old female, no other 
cause besides the increase in water intake was documented.9

The authors only found one similar report of a young female 
with diabetes insipidus treated with desmopressin. Derinoz et 
al described an episode of sudden generalised seizures after 
drinking nearly 4 L of water before a pelvic ultrasound.10

The authors aim to emphasise that the excess water consump-
tion for performing a pelvic ultrasound was required in a 
hospital setting. In paediatric age, ultrasound is a common 
imaging modality. To achieve ultrasound imaging, the bladder 
must be filled with water and patients are asked to drink a few 
litres of fluid before the procedure. Nevertheless, there are no 
recommendations about the amount of the fluid intake. In the 
healthy population, the rapid and excessive intake of water 
will cause discomfort with an urgent need for voiding.6 Rarely, 
the excessive fluid intake in a very short time may cause water 
intoxication. However, this is particularly important in patients 
treated with desmopressin.

We intend to alert the medical community for an adequate 
orientation of the fluid intake for these diagnostic techniques. 
Additionally, it is essential to carefully evaluate the presence 
of comorbidities that may justify different and specific proce-
dures. Besides, we reinforce the need for the patient and/or care-
givers’ education about diabetes insipidus and treatment with 
desmopressin. Ideally, written instructions must be given for the 
fluid intake, explaining the importance to drink only for thirst 
satisfaction. This can be difficult to achieve in infants, children 
and adolescents whose fluid intake is often motivated by other 
factors than thirst.

Learning points

 ► Central diabetes insipidus is a dysregulation of water balance 
secondary to antidiuretic hormone deficit. Although rare, it is 
potentially dangerous and often difficult to manage.

 ► Water intoxication leading to dilutional hyponatraemia is an 
uncommon but life-threatening complication of desmopressin 
therapy.

 ► We reinforce the importance of educating patients and 
caregivers about the potential risks of fluctuating fluid 
intake during treatment with desmopressin. Additionally, 
they should be informed about the signs and symptoms of 
hyponatraemia.

Contributors aMM did the literature review, article drafting and final approval of 
the version to be published. oM and sM revised it critically for important intellectual 
content and final approval of the version to be published. aa was the primary 
treating physician and actively involved in the subsequent revision of the article. all 
authors read and approved the final manuscript.

funding this research received no specific grant from any funding agency in the 
public, commercial or not-for-profit sectors. 

Competing interests None declared.

patient consent Guardian consent obtained. 

provenance and peer review Not commissioned; externally peer reviewed.

© BMJ publishing Group Ltd (unless otherwise stated in the text of the article) 
2018. all rights reserved. No commercial use is permitted unless otherwise expressly 
granted.

RefeRences
 1 Di Iorgi N, Morana G, Napoli F, et al. Management of diabetes insipidus and adipsia in 

the child. Best Pract Res Clin Endocrinol Metab 2015;29:415–36.
 2 oiso Y, robertson GL, Nørgaard Jp, et al. treatment of neurohypophyseal diabetes 

insipidus. J Clin Endocrinol Metab 2013;98:3958–67.
 3 robertson GL. Diabetes insipidus: differential diagnosis and management. Best Pract 

Res Clin Endocrinol Metab 2016;30:205–18.
 4 Korkmaz Ha, Demir K, Kılıç FK, et al. Management of central diabetes insipidus with 

oral desmopressin lyophilisate in infants. J Pediatr Endocrinol Metab 2014;27:923–7.

http://dx.doi.org/10.1016/j.beem.2015.04.013
http://dx.doi.org/10.1210/jc.2013-2326
http://dx.doi.org/10.1016/j.beem.2016.02.007
http://dx.doi.org/10.1016/j.beem.2016.02.007
http://dx.doi.org/10.1515/jpem-2013-0368


3Monteiro AM, et al. BMJ Case Rep 2018. doi:10.1136/bcr-2017-223021

Learning from errors

 5 ooi HL, Maguire aM, ambler Gr. Desmopressin administration in children with 
central diabetes insipidus: a retrospective review. J Pediatr Endocrinol Metab 
2013;26:1047–52.

 6 Williams DM, Gallagher M, Handley J, et al. the clinical management of 
hyponatraemia. Postgrad Med J 2016;92:407–11.

 7 Miyamoto K, Ichikawa J, okuya M, et al. too little water or too much: hyponatremia 
due to excess fluid intake. Acta Paediatr 2012;101:e390–e391.

 8 Boetzkes s, Van Hoeck K, Verbrugghe W, et al. two unusual pediatric cases of 
dilutional hyponatremia. Pediatr Emerg Care 2010;26:503–5.

 9 Camkurt Ma, Coşkun F, aksu NM, et al. Iatrogenic water intoxication after pelvic 
ultrasonography imaging. Am J Emerg Med 2010;28:385.e1–385.e3.

 10 Derinöz o, emeksiz HC, Kalkan G, et al. Iatrogenic water intoxication during 
pelvic ultrasonography in a patient with diabetes insipidus. Turk J Pediatr 
2012;54:429–31.

Copyright 2018 BMJ publishing Group. all rights reserved. For permission to reuse any of this content visit
http://group.bmj.com/group/rights-licensing/permissions.
BMJ Case report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case reports today and you can:
 ► submit as many cases as you like
 ► enjoy fast sympathetic peer review and rapid publication of accepted articles
 ► access all the published articles
 ► re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

http://dx.doi.org/10.1515/jpem-2013-0078
http://dx.doi.org/10.1136/postgradmedj-2015-133740
http://dx.doi.org/10.1111/j.1651-2227.2012.02765.x
http://dx.doi.org/10.1097/PEC.0b013e3181e5bf9e
http://dx.doi.org/10.1016/j.ajem.2009.01.029
http://www.ncbi.nlm.nih.gov/pubmed/23692728

	Iatrogenic water intoxication in a female adolescent with hypopituitarism
	Summary
	Background
	Case presentation
	Investigations
	Treatment
	Outcome and follow-up
	Discussion
	References


