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I N F O A B S T R A C T

One of the most captivating mythical tales in the realm of medicine is 
Ondine’s curse. Ondine was an eternal water spirit who became human 
after falling in love, marrying, and having a child with a man. When 
she saw her husband sleeping with another woman, she cursed him 
to stay awake to control his breathing, according to one version of the 
story. The unusual illness marked by loss of autonomic breath control 
while voluntary breathing remains intact was cleverly called “Ondine’s 
curse” during the nineteenth century. Nowadays, Ondine’s curse is most 
commonly connected with congenital central hypoventilation syndrome; 
nevertheless, it is also used to describe a variety of respiratory illnesses 
in the medical literature.
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Introduction
Ondine was a young nymph who fell in love with a mortal 
man, according to mythology. When she discovered he 
had been unfaithful to her, she felt outraged and cursed 
him to stay awake, so that he could regulate his breathing. 
This ancient myth has become real in the present world 
and the sharing of the story among people has led to a 
misunderstanding of this story among medical professionals. 
The uncommon illness, known as “Ondine’s curse”, was aptly 
called so during the 19th century. It is defined by the lack 
of autonomic breath control while voluntary respiration is 
unaffected. Congenital central hypoventilation syndrome is 
now most frequently connected with the phrase “Ondine’s 
curse,” although in medical literature, it also refers to some 

respiratory conditions like neurological disorder that causes 
complete brain injury and failure of automatic ventilation. 
Here, we review the myth with an emphasis on history, 
arts, and medicine.1,2

Causes of Ondine’s Curse
A rare inherited disorder of the autonomic nervous system 
(ANS) and respiratory regulation is known as congenital 
central hypoventilation syndrome (CCHS). This condition, 
once referred to as Ondine’s curse is brought on by a PHOX2B 
gene mutation that impairs neural crest cell growth. When 
the disease is present from birth, it presents as swallowing 
issues. Intestinal conditions like Hirschsprung’s disease, 
or cancers like neuroblastoma might also be present in 
addition to it.3-6
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Epidemiology
According to estimates, there is only one case of congenital 
central hypoventilation syndrome (CCHS) for every 200,000 
live births. The introduction of more thorough screening 
procedures for the discovery of PHOX2B mutations has 
nonetheless shown that CCHS is not as uncommon as was 
first believed.7-9

International statistics say that congenital central 
hypoventilation syndrome with a PHOX2B mutation affects 
approximately a thousand children worldwide (CCHS). 
However, other people think that it is probably too low. 
There are no racial differences in the prevalence of CCHS. 
It seems that both genders are equally affected by the 
diseases.

CCHS is apparent from birth, although the diagnosis may 
take longer due to differences in the symptoms’ severity 
or a lack of knowledge among doctors, especially in milder 
cases. Late-onset CCHS may manifest as an aberrant 
ventilatory response to a severe infection or may follow 
the administration of an anaesthetic or CNS depressant 
during a surgical procedure among age groups varying 
from school-age youngsters to adults.

Treatment
Its treatment is entirely supportive and it is based on the 
assessment of respiratory impairment, cardiac dysfunction, 
and gastrointestinal dysfunction, as well as surveillance 
for underlying oncologic manifestation. There is no cure 
or gene therapy for CCHS.

CCHS is a condition that mandates lifelong care of children 
and other people with supportive mechanical measures.
The fundamentals of Ondine’s curse treatment continue to 
be respiratory assistance, including mechanical ventilation 
and occasional tracheostomy.10-15

Diagnosis
Genetic investigations that show a mutation in the PHOX2B 
gene and the exclusion of alternative causes of sleep-related 
hypoventilation are required for the diagnosis of CCHS.

• Genetic testing for a mutation in the PHOX2B gene
• Polysomnography
• Brain magnetic resonance imaging (MRI)
• Chest radiography and computed tomography (CT)

scanning
• Diaphragm fluoroscopy, ultrasonography, or both
• Echocardiography
• Comprehensive testing for neuromuscular disorders 

and inborn errors of metabolism
• Serial monitoring of complete cell blood (CBC) counts
• Blood gas analysis

These are the ancillary techniques for the diagnosis of 
CCHS.15-20

Study Related to the Disease
Based on the medical literature and papers that were 
available, as well as the expertise of the Department of 
Forensic Medicine of the Medical University in Wroclaw, 
Poland, between 2002 and 2010, a study was conducted with 
an objective to identify the current Ondine’s curse scenarios 
and definitions circulating among medical professionals 
and patients. The analysis of archived informationmade 
it possible to identify instances in which expert teams 
recognised the probability of providing patients with severe 
hypoventilation-related respiratory insufficiency and sleep 
or awareness issues with the wrong medical care.Current 
medical knowledge was used to analyse and interpret the 
selected cases, paying special attention to the most recent 
definitions of genetic hypoventilation syndromes, iatrogenic 
illnesses, and intoxication-related ventilation anomalies.20-25

Abnormal Breathing Patterns Related to 
Neurological Dysfunction
The phrase Ondine’s curse is used in the neurological 
literature to describe respiratory abnormalities that arise 
in individuals with central nervous system dysfunctions. 
They are largely caused by structural lesions in parts of the 
brainstem that govern respiratory regulation. This word 
is frequently used by drug users to describe scenarios in 
which the consumed chemicals induce respiratory arrest 
and death. For many years, cigarette lighters were renowned 
as easy weapons of misuse, although the most prevalent 
mode of poisoning was ingesting rather than inhaling the 
fuel.The volatile hydrocarbons that make up lighter fluid, 
such as benzene, propane-butane, hexamine, lycopene, 
and naphtha, have recently been discovered to be widely 
misused, particularly by teenagers. Abusers can inhale them 
directly from the containers or indirectly via a polythene 
bag-made tent to attain a high state common to many drugs 
of abuse. The volatile hydrocarbons can also be extracted 
from cigarette lighter re-fuelling canisters, which are lawful 
to carry even by minors, or “compressed air” containers. The 
latter was meant to remove dust from electronic equipment, 
but the pressured gas within it isn’t pure air; instead, it’s 
a high concentration of different hydrocarbons combined 
with other inert gases, such as R134a or R152a. It has been 
observed that in situations of lethal intoxication, seemingly 
healthy people go into cardiac arrest and die soon after 
inhalation, whereas habitual abusers may not be affected. 
In such circumstances, autopsies reveal no distinctive 
macro or microscopic symptoms, and the cause of death 
may only be determined by toxicological examination. 
The inquiry should be based on information gleaned 
from the patient’s medical records. Brain and fat tissue 
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samples, which are not routinely analysed, are particularly 
useful in such circumstances. When the circumstances 
of a death are unclear and a legal or official investigation 
is underway, such specimens are gathered and kept for 
further investigations.26-34

Interest of Forensic Medicinal Members in the 
Ondine’s Curse for the Cure35-40

The study of pre- and postoperative anaesthesiology issues 
has piqued forensic medicine’s interest in Ondine’s curse. 
Many medicines used during general anaesthesia, as well 
as changed gas proportions, are known to impact central 
respiratory chemosensors and ventilatory chemoreflex. In 
the practice of forensic medicine, diseases or functional 
disruptions of respiratory tract organs are frequently blamed 
for a patient’s death, although Ondine’s curse instances 
do not fit well into this restrictive framework. A panel of 
specialists from the Department of Forensic Medicine of 
the Medical University in Wroclaw, Poland, investigated the 
cases of several medical mistakes that were chosen to be 
described in this article. In the years 2002 and 2003, they 
released two such cases in a row. 

The patient, a 28-year-old pregnant lady, arrived at 
the gynaecology and obstetrics hospital’s admittance 
department in the early stages of a correctly scheduled 
natural birth, according to the case files. Her last pregnancy 
had ended due to a scheduled Caesarean section, and 
this was the major reason for the upcoming cesarean 
surgery. The patient insisted on being put under general 
anaesthesia throughout the treatment and refused to 
accept the choice of subarachnoid or subdural anaesthesia, 
which an anaesthesiologist on duty strongly recommended 
as the best alternative. Her calm attitude, weight, and 
weak chin were all considered barriers to effective general 
anaesthesia by the anaesthesiologist. Indeed, small issues 
arose during the placement of the endotracheal tube 
due to challenges with laryngeal visualisation, which 
were remedied by employing a Bougie lead. The ensuing 
caesarean section went off without a hitch. There were 
no medical difficulties in the operating room, and the life-
monitoring gadgets revealed no anomalies. However, due to 
a previous history of “difficult intubation,” the endotracheal 
tube was not withdrawn immediately after surgery.

After the procedure, the patient was able to wake up for a 
brief period. She was transported in the horizontal position 
to a post-operative room, which was only 3 meters away, 
escorted by the anaesthesiologist, one of the operating 
room nurses, and a midwife. The anaesthesiologist dropped 
the patient off at the post-operative room’s door and 
handed the patient’s health status card to the midwife, 
along with the dispositions that needed to be completed 
in the post-operative room. The helping nurse and midwife 

transferred the patient from the trolley to the hospital bed, 
and the nurse then returned to the operation room. The only 
member of staff assigned to the post-operative room was 
the midwife. The alarm went out as soon as she connected 
the monitoring devices to the patient’s body, triggered 
by a hypoxic arterial blood oxygen saturation of 78%. The 
midwife attempted to “wake the patient up to make her 
breathe” by calling her by name and moving her, but she was 
unable to do so. As directed by the anaesthesiologist, the 
midwife began passive oxygen treatment by connecting an 
oxygen line to the endotracheal tube through a connection 
and adjusting the gas flow rate to 3-4 l per minute. 

When the midwife returned her gaze to the patient after 
switching an empty intravenous drip and checked the type 
of fluid that should be supplied, she noted that she had 
become purple and “was swelling rapidly.” The midwife 
disconnected the oxygen line, attached the AMBU bag, 
and began ventilation right away. The midwife maintained 
AMBU ventilation because the on-call anaesthesiologist 
was unavailable at the time, but the patient’s health 
deteriorated, with the abdomen protruding more and more 
and spotty brown-violet discolourations emerging on the 
face and upper limbs. The patient was transported to the 
local intensive care unit (ICU) 3 minutes after experiencing 
the first symptom of cardiorespiratory collapse. She was 
diagnosed with subcutaneous emphysema of the chest 
and abdomen, neck, head, and both upper limbs, as well as 
massive bilateral pneumothorax and pneumoperitoneum. 
The air was successfully emptied from both pleural cavities, 
but the patient remained profoundly comatose, with 
asymmetric pupils, pathologic neurological reflexes in 
the lower limbs, and decreased reflexes and muscular 
tension throughout the body. Brain oedema and multifocal 
ischemia lesions of the frontal lobes were seen on computed 
tomography. The patient’s life was saved; she was able to 
recover consciousness and live. She, on the other hand, 
never entirely healed. Despite months of therapy, she 
remained physically and psychologically disabled, unable 
to do even the most basic daily duties and suffering from 
severe personality and emotional problems.

A result of surgical respiratory insufficiency and acute 
hypoxia, the above-mentioned case is of life-threatening 
central hypoventilation. In some ways, this exemplifies 
the significance of Ondine’s curse in clinical and forensic 
medicine. The first expert opinion in the case stated that 
an unintentional tracheal rupture was the only cause of the 
later problems that led to the development of subcutaneous 
emphysema; the tracheal injury was presumably caused 
by difficult intubation. This explanation, along with three 
other similar opinions, did not persuade the prosecutor in 
charge of the case, since the tests found no tracheal rupture 
and the case’s characteristics remained unexplainable. In 
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the end, the forensic team was asked to provide further 
expertise.

The in-depth examination allowed the ultimate 
interpretation of the case situation to be redefined, as 
well as the medical staff’s obligation as a result. The patient 
never regained complete consciousness in the operating 
room after the procedure, and the issues were attributed 
to the occurrence of Ondine’s curse, which occurs when 
general anaesthesia is used. After a brief time of unassisted 
breathing, the patient relapsed into unconsciousness with 
rapidly worsening hypoventilation. Because of the proximity 
of the two rooms, arterial blood oxygen desaturation was 
not monitored during the transfer from the surgery to 
the post-operation room, which took significantly longer 
than necessary. As a result, the patient arrived in the post-
operative room with severe hypoxia, setting off a cascade 
of events that culminated in the fatal end. Furthermore, 
further interrogation by the prosecution showed that the 
midwife had no prior experience at her present job and 
had just recently returned from protracted maternity 
leave when the issue happened. She replied in a fairly 
rational manner, quickly connecting the oxygen line to the 
endotracheal tube. Unfortunately, in her haste, she made 
a deadly blunder by connecting the high-pressure oxygen 
line to the endotracheal tube using a Y-shaped connection, 
the second Y-arm of which was obstructed by a stopper. 

The patient was then inflated with oxygen, resulting 
in extensive subcutaneous emphysema, bilateral 
pneumothorax, pneumoperitoneum, and many gas emboli 
in the brain, resulting in several ischemia foci, particularly 
in the frontal lobes and brainstem. This connection, on the 
other hand, was poorly stored in the post-operative area, 
with no respirator connected. The Y-type connections are 
commonly used to link endotracheal tubes to respirators, 
with a side branch used to evacuate the fluid that 
accumulates in the bronchial tree on occasion, and so 
the side branch is blocked most of the time. During the 
installation of one-directional oxygen flow, the patient 
should have had a T-type connection fitted, with a side 
branch exposed to the environment to allow the surplus gas 
to escape. As a result, there were several errors in this case.

The anaesthesiologist broke medical protocol by abandoning 
a patient who was known to be at high risk of respiratory 
insufficiency or a return of respiratory depression following 
surgery. The risk stemmed from the possibility of delayed 
anaesthetic compound release from the patient’s fat 
tissue, as well as a discrepancy between the anaesthetic 
elimination rate, which typically has long-lasting effects, and 
the anaesthetic antidotes administered after surgery to wake 
the patient up, whose effects wear out much faster. Until 
the patient regains consciousness, the anaesthesiologist 
is the primary caregiver. Other co-responsible members 

of the medical team, however, were also implicated in the 
multi-layer systemic medical blunders. The midwife who 
incorrectly hooked the oxygen line, the chief of nursing staff 
who failed to teach the midwife at her new job, and the 
chief of the ward who was aware of defective equipment 
in use but did not replace it were all among them. All of 
these individuals should have been better aware of their 
responsibilities as medical practitioners.

Before the caesarean section, there was no history of 
apnea or any other type of breathing impairment in the 
patient mentioned above. After being briefed about 
the potential complications with intubation, the patient 
insisted unequivocally on and granted signed approval for, 
general anaesthesia during labour. It is necessary to give 
written consent to anaesthesia-related operations for the 
anaesthesiologist’s actions to be lawful.

Symptoms of Ondine’s curse, characterised as unexplained 
hypoxia with sleep disorders, are frequent throughout 
pregnancy and after delivery. Hypoventilation has been 
linked to sleep difficulties in a 34-year-old woman in the 
third trimester of her second pregnancy.25 The pregnancy 
was hampered by widespread oedema and elevated blood 
pressure, the same as the previous. These symptoms were 
followed by sporadic short bouts of apnea, lasting up to 1 
minute, beginning in the 25th week of pregnancy. When 
her spouse detected a protracted spell of breathlessness, 
he would raise her up. After being awoken, she showed 
no pathological indications. Apneic episodes got more 
severe after the 29th week, and she eventually required 
breathing assistance and an emergency caesarean surgery. 
Following surgery, the patient was unable to breathe 
spontaneously for two weeks, following which the breathing 
issues progressively faded. The patient’s initial vaginal 
delivery had likewise been linked to apnea two years prior. 
Breathing issues arose shortly after birth, and the patient 
was intubated; however, the breathing difficulties recovered 
spontaneously, and the endotracheal tube was withdrawn 
within 4 hours.

Conclusion
The term Ondine’s curse has been attributed to a variety 
of respiratory dysfunction diseases in medical literature, 
and its awareness enables early diagnosis and treatment, 
particularly to avoid unexpected death among infants. 
During forensic examinations of suspicious causes of death 
in the postoperative period, the likelihood of spontaneous 
or iatrogenic problems leading to hypoventilation should 
be considered. It may be challenging to diagnose CCHS as 
the cause of death in previously untreated individuals. As 
a result, cases of unexplained death preceded by breathing 
disturbances should be thoroughly investigated, including 
a thorough review of the patient’s medical history and 
all available medical records, a full autopsy, extensive 
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toxicology screening, and possibly DNA testing for the 
Phox2b mutation. To rule out medical mistakes, all 
hypoxia cases resulting from central hypoventilation after 
surgery conducted under a general anaesthetic should be 
investigated by forensic medicine.
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