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Disclosure 

 This is not a rare case 



Case presentation 

♀ 14 year old referred by endocrinology for snoring 

 

 

 

 

 

 

 



Case presentation 

♀ 14 year old referred by endocrinology for snoring 

 

 Past medical history:  

 Trisomy 21 

 Mild pulmonary stenosis and aortic insufficiency  

 Obesity 

 Asthma 

 Obstructive sleep apnea (AHI 6,8 and OAHI: 4,3) in 2004 (2 years old)  



Case presentation 

 

 Medication:  

 Fluticasone 100 mcg twice daily, salbutamol as needed 

 

 Allergy: None 

 

 Family history:  

 Father: Type 2 diabetes, OSA 

 

 Past surgical history: 

 T&A at 2 years old 

 



Case presentation 

 She is sleeping in front of the respirologist while he is talking to parents 

 



Case presentation 

History: 

 Snoring all night with frequent gasping episodes and awakenings 

 Had witnessed apneas 

 Sleeps in seated position 

 Agitated sleep 

 No behavior problems 

 Daytime sleepiness and daytime fatigue 

 

 Parents don’t have any private insurance 

 



Case presentation 

 Physical exam:  

 Very calm and cooperative  

 BP: 104/62 

 Weight: 81kg  Height: 137 cm   BMI:  44 

 Acanthosis nigricans 

 ENT: lingual tonsil hypertrophy, mallampati 4 

 Clear heart and lung sounds are obscured by chest wall obesity 

 No clubbing 

 

 



What predispose Trisomy 21 to SDB? 





Investigations 



February,2013 



Overnight home oximetry 



Min SpO2: 70%     Mean SpO2: 96,4% 

Time with SpO2 ≤ 90% : 11,7% 

4 % desaturation index/h (events ≥ 0 sec): 60,9         

3% desaturation index/h:  78,9 

July, 2017 

Overnight home oximetry 



Interpretation: 

Oximetry suggestive of OSA with cluster of severe desaturations  

McGill oximetry score of 4 

Elevated baseline heart rate 

 

July, 2017 

Overnight home oximetry 



ENT F/U – 1 month later 

 On flexible laryngoscopy: adenoids occupy 50% of the space  

 Lost 6 kg in the last 3 months 

 Rhinitis 

 Decreased lingual tonsils 

 ’GERD’ 

 Recommendations: 

 Start on mometasone  

 Continue to loose weight 

 F/U in 3 months 

 



What will be your next steps in evaluation? 



PSG 

 



PSG 

snoring 



PSG - Results 

 Total sleep time: 408 minutes 

 AHI: 22  (OAHI: 21   CAHI: 1) 

 7 central apneas (max 20 sec) 

 60 mixed apneas (max 27 sec) 

 80 obstructive hypopneas (max 48 sec) 

 Min desaturation : 81%      0,3% of the time <90% 

 Mean saturation : 95,7% 

 TcCO2 > 50 mmHg for 26% of the total sleep 

 Morning capillary gas: 7,31/52/25 



PSG 

snoring 



AASM (2017) 



AASM (2017) 



AASM (2017) 



PSG - Results 

 Total sleep time: 408 minutes 

 AHI: 22  (OAHI: 21   CAHI: 1) 

 7 central apneas (max 20 sec) 

 60 mixed apneas (max 27 sec) 

 80 obstructive hypopneas (max 48 sec) 

 Min desaturation : 81%      0,3% of the time <90% 

 Mean saturation : 95,7% 

 TcCO2 > 50 mmHg for 26% of the total sleep 

 

Severe OSA with nocturnal hypoventilation 



ENT F/U following PSG   

 On Naso-pharyngo-laryngoscopy: adenoids occupy 40% of the space  

 No sign of GERD 

 Decrease lingual tonsils size 

 

 

 



ENT F/U following PSG  

 On Naso-pharyngo-laryngoscopy: adenoids occupy 40% of the space  

 No sign of GERD 

 Decrease lingual tonsils size 

 

 No surgical indication at this moment 

 



Trisomy 21 and SDB 



Trisomy 21 and SDB 

 Trisomy 21: 1 in 770 live births (MSSS 2018) 

 

 OSA is highly prevalent in children with T21 with prevalence rates between 30 to 60% 

(J.Nehme et al. 2017) 

 

 OSA prevalence in normal developing children ranging from 1-5%  (J.Nehme et al. 2017) 



 

(Fan z. et al., 2017) 



 

 Obstructive apnea was positively correlated with age and BMI 

 High obstruction associated with increased age 

 

 Central sleep apnea was associated with younger age (0-3 years) 

 

 Hypoventilation was common occurring in more than 22% of patients 

 Positive correlation between maximum CO2 and BMI 

 

(Fan z. et al., 2017) 



 Patients with T21 have significant sleep related hypoxemia 

 

 Subjects spent an average time of 14,3 min with oxygen saturation <88% 

 

 Patients with T21 have been reported to have prolonged postoperative desaturations. 

 

 

(Fan z. et al., 2017) 



T21 and SDB 

 Studies have indicated a high prevalence of sleep disorders in T21 

 

 Bedtime resistance, sleep anxiety, night waking, parasomnias, and daytime sleepiness are 

commonly reported sleep disorders and behaviors amongst children and adolescents with 

T21.  (Breslin et al. 2011) 

 

 Sleep deprivation in parents with T21, resulting in reduced capacity to manage and 

maintain positive feelings towards children 

 



Complications of SDB 

 Complications in the cardiovascular, metabolic and central nervous systems 

 

 Pulmonary hypertension and cor pulmonale 

 

 Cognitive development, behavior, daytime function and quality of life also adversely 

affected 

 

(Carter et al., 2008) 



Health supervision for children with T21 

(AAP 2011) 

 Discuss symptoms of OSA with parents at least once during the first 6 months of life: 

 Heavy breathing, snoring, uncommon sleep positions, frequent night awakening, 

daytime sleepiness, apneic pauses, and behavior problems that could be associated 

with poor sleep. 

 

 Refer to a physician with expertise in pediatric sleep disorders for examination and further 

evaluation of a possible sleep disorder if any of the above mentioned symptoms occur.  

 

 

Bull and Committee on Genetics, 2011 



Health supervision for children with DS 

(AAP 2011) 

 

 Recommends universal screening for OSA with a polysomnogram (PSG) by 4 years age 

regardless of symptoms 

 

 Their evidence to support this recommendation based on 2 small case series 

 Poor correlation between parent report and polysomnogram results 

 Parent reports have been found to underestimate the presence of OSA in children with 

T21  (Lin et al., 2014) 

 

 One recent review of a large pediatric tertiary care center (Cincinnati), found only 47.7% 

(455/954) of T21 patients had undergone at least one PSG and 39,1% were diagnosed with 

a sleep disorder (Esbensen AJ. et al. 2016) 

 
Bull and Committee on Genetics, 2011 



American Academy of Otolaryngology-

Head and Neck Surgery Foundation 2011 

 Clinical practice guideline : 

 Strong recommendation:  PSG prior to adenotonsillectomy for these children 

 

 Rationale:  

 Physical examination and history are poor predictors of the presence and severity of 

OSA  

 Those with severe OSA may require additional preoperative evaluation and a higher 

level of inpatient monitoring 

 Children with T21 have higher perioperative risks 

 



? Higher perioperative risk 

 Goldstrein et al. compared the postoperative complications of T&A between 87 T21 
children and 64 non-T21 patients. 

 

 The length of hospitalization significantly increased for T21 children (1.6 vs 0.8 days; 
P=0.001) 

 

 25% of the T21 children required airway management or PICU admission compared with 
no children in non-T21 patients (P<.001) 

 

 Respiratory complications requiring intervention were 5 times more likely in T21 patients 
(P<.001) 

(Goldstrein et al., 1998) 



? Higher perioperative risk 

 Peri-operative complications after adenotonsillectomy in a UK pediatric tertiary referral 

centre was review from 1627 patients between 2003 and 2010 

 

 The OR of PICU admission in all children with T21 (4/99) versus those with no comorbidities 

was 5,67 (p=0,025) 

 

(Tweedie D.J. et al. 2012) 



? PSG for all at 4 years 

 



Paediatric sleep resources in Canada 

 There is a significant lack of resources and services for paediatric sleep medicine care for 

SDB across Canada 

 

 The demand for polysomnography is 10-fold the capacity 

 

 If only affected children were tested with a PSG – assuming a low prevalence of 1% of 

OSA. 

 This represent 7.5 times more children than current testing capacity 

 

(Katz et al. 2014) 



Time lag from symptom onset to diagnosis 

 

 Diagnosis limited by current resources to obtain PSG 

 

 Lack of simple effective screening tools  

 

 Limited access to sleep specialists 

 

 PSG more expensive, labour-intensive and cumbersome in paediatric patients 

(Katz et al. 2014) 



(Katz et al. 2014) 



(Katz et al. 2014) 



(Katz et al. 2014) 



How to prioritize who will get a PSG? 



How should we prioritize  



Predicting the presence of SDB among T21  

 Physicians most often refer children with T21 for PSG testing when the children report 

snoring 

 

 Neither the presence of snoring nor the number of nights/week with snoring was 

associated with an increased prevalence of SDB 

 

 «Struggling to breath at night» was significantly associated with AHI >5 (p=0.05) 

 

 Obesity was not significantly associated with AHI > 5 or OAHI > 5 



Predicting the presence of SDB among T21  

 Some symptoms may mimic those of SDB 

 

 In their reference population, parent-reported mouth breathing and GERD comorbidity 

were inverse predictors of SDB 

 

 None of the clinical symptoms investigated were predictive of SDB and OSA 

 

 The absence of symptoms was still associated with a high prevalence of SDB 

 



Screening 

 



Screening: 

Parent perception  

 In a 5-year longitudinal study in which the ENT problems seen in T21 were evaluated, 

parental history was unable to predict PSG findings  

 

 54% (13 of 24) had no OSA symptoms and their PSG results were abnormal 

 

 64% (7 of 11) with OSA symptoms had normal PSG results 

 

 

(Shott et al., 2006) 



Study aimed to assess parent’s accuracy of their children’s breathing patterns as compared 

with PSGs in a cohort of children with T21 (113) 

 

 

Parents were unable to predict the presence or absence of OSA by nighttime symptoms 

(P=0.60) 

 

The risk of OSA for children with frequent symptoms versus those with infrequent symptoms was 

1.04 (95% CI, 0.89- 1.3) 

 

Parents of T21 children are unable to predict the presence of absence of OSA, nor are they 

able to determine its severity 





Screening: 

Oximetry 

 



• Retrospective cohort of 119 children with T21 who had PSG done to evaluate OSDB and 

also had PSG oximetry results 



Screening: 

Oximetry 

 

 

 

 

 

 

 

(Coverstone A. M. et al., 2014) 



Screening: 

Oximetry 

 

 

 

 

 

 

 

(Coverstone A. M. et al., 2014) 



Screening: 

Oximetry 

 

 

 

 

 

 

 

(Coverstone A. M. et al., 2014) 



Screening: 

Oximetry 

 Retrospective cohort of children with 119 DS who had PSG done to evaluate OSDB and also 

had PSG oximetry results 

 

 

 

 

 

 

 

(Coverstone A. M. et al., 2014) 



Screening: 

Oximetry 

 

Specificity and positive predictive value of McGill score for obstructive sleep disordered 

breathing  

 

 Using OAHI ≥ 2.5 as indicative of abnormality and McGill Scores of 3 or 4 as a positive test 

 

 Oximetry score was 98% specific with a positive predictive value of 94% for obstructive SDB 

 

 



 

 Based on these results, early ENT referral for surgery : 

 McGill Score of 3 or 4 

 McGill score of 2, with elevated BMI or AT hypertrophy  

 

 McGill score of 1 or 2, without associated obesity or AT hypertrophy: 

  likely require full PSG  

 

 

Screening: 

Oximetry 

(Coverstone A. M. et al., 2014) 



Outcome of T&A among T21 patients 

 



 Can decrease AHI by more than 50% in children with T21and OSA (Nation J., et al. 2017) 

 

 Up to 80% of T21 patients have persistent OSA after adenotonsillectomy 

 

 Given the multifactorial nature and complexity of OSA in children with DS, monotherapy 

with T&A is likely insufficient to cure these patients 



 

 

 

 Preoperative characteristics, such as BMI, tonsil size, and OSA severity were not found to 
correlate with change in AHI 

 

 Existing evidence is heterogeneous but suggest that T&A does improve OSA in this 
population and can be recommended as a first-line treatment 

 

 They recommend that all children with T21and OSA who undergo T&A should have a 
postoperative PSG to quantify the degree of residual disease 

 

 

 



What to do when T&A fails? 



From 1997 to 2012, a total of 48,301 and 2,991 sleep surgeries were identified in a non-syndromic 

and T21 groups, respectively 

 

T&A the most common procedure in both groups 

 

Proportion of tonsillectomy with adenoidectomy decreased over time (P<.01) 

Proportion of palatal surgery and tracheostomy also decreased significantly 

 

Increase in proportion of lingual tonsillectomies, tongue-base reduction procedures, and 

supraglottoplasties performed in both groups over time (higher in T21 groups) 

 

 

 



What’s next when T&A fail? 

Lingual tonsillectomy 

• 21 patients included 

 



What’s next when T&A fail? 

Lingual tonsillectomy 

 The median AHI was 9.1 events/hour (3.8 to 43.8 events/hour) before surgery and 3.7 (0.5 
to 24.4 events/hour)after surgery  

 

 The median improvement in overall AHI and the oAHI were 5.1 events/hour (-2,9 to 41 
events/hour) and 5.3 events/hour (-2,9 to 41 events/hour), respectively (P<.0001) 

 

 After the surgery: 

 19% had complete resolution of OSA 

  28.5% had moderate OSA defined as 5 to <10/h 

 14% had severe OSA defined ≥ 10/h  



When T&A fail?  

Continuous positive airway pressure  



When T&A fail?  

Continuous positive airway pressure  

 

 It is less clear whether CPAP is both feasible or beneficial in this patient population that 

already has high level comorbidities and intellectual disability and require a high burden 

of care 

 

 Although CPAP is consider the mainstay of nonsurgical management of OSA, we might be 

reluctant to start it in this population patient 

 



 

 

 

 

 From 140 pediatric OSA patients, who had a documented in-laboratory titration with 

adherence data available: 

 

 

 

 

 

 

 

 



 

  

 

 Female sex was associated with adherence (60,9% vs 39,5% of males, OR=2,41, 95%CI=1.20-
4.85;p=0,01) 

 

 No differences in adherence were found by patient age, ethnicity, or insurance status 

 

 Severity of OSA, therapeutic pressure, and residual AHI did not impact CPAP adherence 
(p>0.05) 

 

 A diagnosis of developmental delay was associated with CPAP adherence (OR=2.55, 95% 

  CI =1.27-5.13; p=0.007) 



 

  

 Broad spectrum of developmental delay (mild learning disability or speech delay to 

global developmental delay or profound intellectual disability) 

 

 Potential reasons:  

 Increased dependence upon caregiver support 

 Decreased ability to remove mask due to either physical or intellectual disability 

 Increase parental perception of CPAP necessity for a child with neurodevelopmental disabilities 

 

 Children with developmental delays in addition to OSA are an at-risk population and are 

expected to benefit from therapeutic intervention 



OSA and cognition 

 

 

 



Cognitive impairment, T21 and OSA: 

A triple threat 

 

 

 Studies have found that decreased slow-wave sleep is seen in children and adolescents 

with T21 who have OSA  

 

 OSA might explain some of the variability associated with verbal IQ, memory, and 

executive function in a T21 community cohort 

 

 

 

(Chitra Lal et al., 2015) 



OSA and cognition in T21 

 The presence of OSA in individuals with T21 can result : 

 Poorer school performance 

 Limited social interactions, 

 Impairment in activities of daily living 

 Significantly decreasing quality of life 

 

 

(Chitra Lal et al., 2015) 



OSA and cognition in T21 

 Patients with T21 are particularly predisposed to developing early-onset Alzheimer disease 

after the age of 35 years (Fernandez F. et al., 2013) 

 

 Oxidative stress has been implicated in the pathogenesis of premature AD in patients with 

T21 (Muchova J, et al., 2014) 

 

 Oxidative stress is also a major player in OSA, with the intermittent, episodic hypoxemia 

and hypoxia-reperfusion injury associated with it (Lavie L, et al., 2003) 

(Chitra Lal et al., 2015) 



Treatment effects on cognition 



Treatment effects on cognition 

 

 Although CPAP is now being used commonly in children, only a handful of studies have 

evaluated its efficacy regarding neurocognitive and behavioral outcomes 

 

 

 

 

 

(Konstantinopoulou S. et al., 2016) 



Treatment effects on cognition 

 

 PAP use was associated with significant improvements in attention deficits, sleepiness, 

behavioral and caregiver and child reported quality of life, after 3 months of use 

 

 A significant correlation between improvement and PAP adherence was found only with 

regards to daytime sleepiness, but not between other behavioral outcomes and 

adherence 

 

(Marcus et al., 2012) 



Back to our case 

 



Back to our case – 4 months later 

 CPAP titration was done on an outpatient basis  

 



CPAP titration 

CPAP Sleep 

(min) 

OA CA Hyp AHI 

(/h) 

SpO2 

Min% 

SpO2 

Max% 

TcCO2 

mmHg 

4cm H2O 12,8 7 0 7 37,5 88 98,5 50-54 

5cm H2O 5,1 0 0 0 11,7 89 94,2 50-54 

6cm H2O 17,6 2 0 2 13,7 91 94,4 50-54 

7cm H2O 11,5 0 0 5 26 91 94,8 50-54 

8cm H2O 16,9 0 0 3 10,6 93 95,2 50-54 

9cm H2O 10,3 1 0 3 23,2 93 95,2 50-54 

10cmH2O 21,5 4 0 8 22,3 92 96,8 50-54 

11cmH2O 117,1 3 1 4 4,6 92 97,7 39-44 

12cmH2O 174,6 0 0 0 0,3 93 97,8 36-42 



CPAP titration 

CPAP Sleep 

(min) 

OA CA Hyp AHI 

(/h) 

SpO2 

Min% 

SpO2 

Max% 

TcCO2 

mmHg 

4cm H2O 12,8 7 0 7 37,5 88 98,5 50-54 

5cm H2O 5,1 0 0 0 11,7 89 94,2 50-54 

6cm H2O 17,6 2 0 2 13,7 91 94,4 50-54 

7cm H2O 11,5 0 0 5 26 91 94,8 50-54 

8cm H2O 16,9 0 0 3 10,6 93 95,2 50-54 

9cm H2O 10,3 1 0 3 23,2 93 95,2 50-54 

10cmH2O 21,5 4 0 8 22,3 92 96,8 50-54 

11cmH2O 117,1 3 1 4 4,6 92 97,7 39-44 

12cmH2O 174,6 0 0 0 0,3 93 97,8 36-42 

Clear improvement of obstructive events and resolution of nocturnal 

hypoventilation with use of CPAP peep 12 cmH2O 



Respirology f/u – Morning after titration  

 She’s now awake seating in front of the respirologist 

 She slept well 

 The mask was well tolerated 

 Parents already appreciated a difference on energy level 

 

 CPAP could be obtained later through a donation 



Challenges 

 Cost  

 

 Coverage of CPAP in QC 

 Only by private insurance for the time being 

 

 Bipap cover by National Program for Home Ventilatory Assistance 

 Failure of CPAP must be demonstrated 

 

 Tolerance – Introduction as outpatient or inpatient? 



Conclusion 

 Children with Trisomy 21 have a higher OSA incidence (30-60%) 

 Increased prevalence is due to multiple factors 

 T&A is administered as a first-line treatment for OSA but often is not sufficient 

 T21 should be monitor closely for recurrence of SDB 

 May require further surgical assessment and/or treatment  

 Giving the fact that OSA cause multiples complications and have an impact on cognition 

the treatment is of paramount importance  



Discussion 

 Beside T&A what is the trend in your surgical management for those patient in your 

center? 

 

 How do you initiate CPAP among those patient? 
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