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Introduction

Obstructive sleep apnea syndrome (OSAS) is one of the 
common forms of sleep-disordered breathing in children 
with a population prevalence of about 2%–5%.1 OSAS is 
characterized by episodes of partial or complete upper air-
way closure in sleep with disturbances in sleep architec-
ture and gas exchange during sleep. Untreated OSAS is 
associated with learning and behavioral problems, cardio-
vascular complications, and poor growth, and timely inter-
vention can minimize these consequences.1,2 OSAS 
frequently affects children with cerebral palsy (CP).3 
Adenotonsillectomy, the first-line therapy for OSAS in 
pediatric patients, is not always curative in children with 
CP as given multiple underlying risk factors including air-
way hypotonia.4 Children with CP are also at higher risk 
for respiratory complications post adenotonsillectomy.5 
Other options including positive airway pressure therapy 
or other upper airway surgeries pose challenges and intol-
erance in children with CP. We present a case of a pediatric 
patient with CP and severe OSAS that was successfully 
treated with use of a nasal trumpet.

Case presentation

Patient was born at an outside institution at 34 weeks gesta-
tion and over time diagnosed with Borjeson-Forssman-
Lehman syndrome with multiple congenital anomalies 
including a cleft palate, cerebral palsy and global develop-
mental delay, partial epilepsy, septo-optic dysplasia, sensori-
neural hearing loss, multicystic dysplastic kidney, growth 
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hormone deficiency, mitral valve regurgitation and gastroe-
sophageal reflux disease. She underwent cleft palate repair at 
age of 12 months and a gastrostomy tube placement around 
15 months. During these hospitalizations, she was noted to 
have snoring and sleep-related hypoxemia. A polysomno-
gram (PSG) performed at 15 months of age, the details of 
which are unavailable, was reported as severe OSAS with 
severe desaturations. A sleep endoscopy was performed, 
which was notable for pharyngolaryngomalacia without ade-
notonsillar hypertrophy. A nasal trumpet was introduced as a 
short-term measure since she was medically too fragile for 
any other surgical procedures. She was successfully using 
the nasal trumpet for OSAS when she was referred to our 
Otolaryngology and cleft clinic at the age of 2.5 years. Her 
OSAS symptoms progressed over time, and she underwent 
adenotonsillectomy and uvulopalatopharyngoplasty, at the 
age of 4 years. Uvulopalatopharyngoplasty was performed, 
in addition to adenotonsillectomy, due to severe oropharyn-
geal crowding and in anticipation of high failure rate with 
adenotonsillectomy alone. PSGs were not performed either 
prior to or after the procedure since these were not routinely 
performed for young children at our Institution during that 
time. The postoperative course was complicated by postop-
erative respiratory infections and prolonged recovery in the 
pediatric intensive care unit. Initially, OSAS improved but 
symptoms slowly returned, and she resumed using the nasal 
trumpet. Other standard second-line management options 
such as nasal continuous positive airway pressure (CPAP) 
therapy and tracheostomy were offered, but the mother 
refused these options given patient’s intolerance of facial 
devices and the history of prolonged postsurgical recovery, 
respectively. At age 8, patient had a sleep study without nasal 
trumpet, which showed Apnea–Hypopnea Index (AHI) of 
4.1 events per hour so was recommended to continue using 
the trumpet. She continued to use the trumpet at night for 
several years with intermittent issues with adherence and 
occasional skin breakdown from trumpet taping. She was 
referred to our sleep clinic at age 12 for further investigation 
and management of OSAS. A split night PSG with and with-
out the trumpet was obtained and scored per the standard 

criteria.6 Baseline study showed severe OSAS with AHI 81.7 
events/hour and minimum oxygen saturation (SpO2) of 68%. 
There was remarkable improvement with the nasal trumpet 
with residual AHI of 1.5 events/hour and minimum SpO2 of 
89% (Figure 1).

An awake nasal laryngoscopy was performed in clinic 
without the nasal trumpet that showed redundant pharyngeal 
tissue with significant nasopharyngeal and oropharyngeal 
crowding (Figure 2(a)). Repeat laryngoscopy with the trum-
pet showed open hypopharynx with the trumpet tip just 
above the epiglottis, completely bypassing the obstructed 
segment (Figure 2(b)).

Parents were reassured with the study findings and she 
was recommended to continue using the flexible naso-
pharyngeal 18 French trumpet. Skin adhesive options were 
provided to decrease skin breakdown and improve adher-
ence, and the child, now a young adult, continues to use 
nasal trumpet to date with good control of her OSAS.

Discussion

This report demonstrates the efficacy and tolerance of nasal 
trumpet as a treatment for OSAS in a pediatric patient with 
cerebral palsy, cleft palate, and a rare genetic disease who 
was not a candidate for CPAP or upper airway surgeries.

Pediatric OSAS is characterized by symptoms as daytime 
sleepiness or hyperactivity, snoring, obstructed breathing, 
and at least one of the PSG finding of one or more obstruc-
tive events per hour of sleep or obstructive hypoventilation.7 
Untreated, OSAS can lead to long-term adverse effects on 
behavior and cognition, as well as in the regulation of the 
cardiovascular, metabolic, and autonomic systems and can 
even lead to sudden death.2 OSAS is seen in much higher 
prevalence in children with cerebral palsy.3 Poor medullary 
control of breathing, inadequate neuromuscular tone, 
increased oral secretions, seizures, gastroesophageal reflux, 
and inability to change posture and protect the airway at 
night are just some of the many risk factors for OSAS and 
obstructive hypoventilation during sleep in pediatric patients 
with cerebral palsy.8 OSAS is usually underdiagnosed and 

Figure 1. An overnight summary of PSG showing severe OSAS during the first 2 hours of the study, followed by placement of nasal 
trumpet with significant improvement in PSG findings post trumpet placement.
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undertreated in this patient population. Our patient not only 
has CP but significant other medical morbidities including 
Borjeson-Forssman-Lehman syndrome. This is a X-linked 
genetic disorder, predominantly affecting males, character-
ized by small genitalia, large ear lobes, moderate mental 
retardation, and mild obesity. Females have milder manifes-
tations with learning problems and physical features of 
thickened ear lobes, shortened toes, prominent supraorbital 
ridges, and deep-set eyes.9 Although children with Borjeson-
Forssman-Lehman syndrome have risk factors for OSAS 
such as hypotonia, truncal obesity, and cleft lip and palate, 
OSAS is not known to be associated with this syndrome.

Effective treatment of OSAS can lead to substantial 
improvement in daytime functioning and quality of life out-
comes in children with CP.10 According to the American 
Academy of Pediatric guidelines, adenotonsillectomy is the 
first-line therapy for OSAS in children with 80% success 
rate in the general pediatric population.1 However, adenoton-
sillectomy has a much lower success rate in children with CP 
due to multiple risk factors including airway hypotonia 
which often makes them poor surgical candidates as well.11 
Uvulopalatopharyngoplasty and tongue base suspension, in 
conjunction with adenotonsillectomy, has been successful in 
some children,12 but these procedures are invasive and asso-
ciated with complications needing prolonged hospitalization 
like in our patient. Children with CP and OSAS are also 
already at increased risk for postoperative airway complica-
tions due to comorbid pulmonary, neurologic, cardiac, and/
or craniofacial conditions.8 PAP therapy can be successfully 
implemented, but needs close monitoring, parental participa-
tion, and careful mask selection. A full-face CPAP mask can 
pose challenges of airway aspiration in a developmentally 
challenged child, and long-term PAP use carries the risks of 
skin break down and midface development issues.4 
Tracheostomy is performed on some pediatric patients with 
severe OSAS, but carries the risks of infection, acute airway 
obstruction, inability to vocalize, and additional care needs 
for these families.

A nasopharyngeal airway (NPA), also called a nasal trum-
pet, is a tube inserted into the nasal passageway to bypass the 
nasopharyngeal obstruction. NPA is used for treatment of 
OSAS in some adults with moderate-to-severe OSAS.13 It 
has also been used as a short-term treatment of OSAS in chil-
dren with syndromic craniosynostosis as well as Pierre 
Robin Syndrome.14,15 Studies in adults, mostly limited to 
case reports and case series, have shown mixed results with 
NPA, with some studies reporting significant improvement 
in AHI with good tolerance to NPA and others reporting poor 
tolerance to these devices. Also, the data on long-term use 
are limited. Most of the studies assessed the benefit in the 
immediate postoperative period or short-term use at home.13 
For our patient, we have not only demonstrated the efficacy 
of the device by the objective data such as laryngoscopy and 
PSG but also shown the successful long-term use without 
any complications. The commonly reported side effects of 
nasal trumpet use include poor patient tolerance, nasal 
mucosal/pharyngeal irritation causing pain or bleeding, and 
nasopharyngeal incompetence with nasal regurgitation. 
There are also reports of nasal ulcers or infections such as 
sinusitis from nasal intubations with an NPA, none of which 
are experienced by our patient. NPA tube size, shape, and 
material can be adjusted to improve long-term adherence and 
comfort. An adjustment period is often needed to build toler-
ance to the NPA, as would be expected with any other device 
treatment such as a CPAP machine. The use of a nasopharyn-
geal airway can be a successful long-term treatment modal-
ity in children like the current case where other first-line 
options have failed or are not feasible and adherence is 
excellent.

Conclusion

In the current case, we have demonstrated the efficacy of 
nasal trumpet by laryngoscopy and polysomnography find-
ings. NPA or a nasal trumpet, due to its ease of use and low 
rate of complications, can be a long-term remedy for OSAS 

Figure 2. (a) Nasal endoscopy without the nasal trumpet showing redundant pharyngeal tissue. (b) Nasal endoscopy with the nasal 
trumpet showing open hypopharynx with the tip just above the epiglottis.
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in children who fail or cannot comply with the traditional 
treatment options.
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