
SMA type 1

• Female 

• 3 months, weigth 4.5 kg, heigth 51 cm

• In last month failure to thrive 

• Feeding diffuculties

• Suspected swallowing abnormalities 

• Paradoxycal breathing

• Global hypotonia, no head/neck control 

• No deep tendon reflexes 

• Tongue fasciculations

• SpO2 96 % in Room Air; HR 150 bpm; RR 25 b/m





How do you assess gas exchanges at the first referral?

1. ABG analysis 

2. Pulse - oximetry + blood gases analysis

3. Pulse - oximetry + tcPCO2 monitoring

4. Pulse - oximetry + etPCO2 monitoring

5. Full PSG/Poligraphy + tcPCO2 monitoring



Full PSG + tcPCO2 monitoring- SMA 1
Total sleep time h                                             7.23

Sleep Efficiency (TST/T in bed)                       82.4

REM %                                                               29.7

N1%                                                                    1.6

N2%                                                                  49.9      

N3%                                                                 18.5 

Mean SaO2 (%)                                               96

Minimal SaO2 (%)                                           91

SaO2 <90% (%TST)                                           0,0

ODI (n.desat >4%/h)                                       2.1

AHI (n°/h)                                                     12.5 

Central Apnea Index                                     0,1

Periodic Breathing (% time)                          9

mean tcCO2 (mmHg)                                 46

maximal tcCO2 (mmHg)                             52

Time >50 mmHg(%TST)                                  11

ABG pH 7,47; pO2 65.5 mmHg; pCO2

32.2 mmHg ; SaO2 96.8%; EB – 0.8 

mEq/l



Given the results what would you do?

1. Wait and see

2. Start CPAP

3. Start NIV

4. Supply oxygen

5. Other

Total sleep time h                                           7.23

Sleep Efficiency (TST/T in bed)                       82.4

REM %                                                               29.7

N1%                                                                   1.6

N2%                                                                   49.9      

N3%                                                                  18.5 

Mean SaO2 (%)                                               96

Minimal SaO2 (%)                                           91

SaO2 <90% (%TST)                                           0,0

ODI (n°desat >4%/h)                                    2.1

AHI (n°/h)                                                       12.5 

Central Apnea Index                                      0,1

Periodic Breathing (% time)                            9

mean tcCO2 (mmHg)                                   46

maximal tcCO2 (mmHg)                               52

Time >50 mmHg(%TST)                                   11





• NIV with bilevel positive pressure support has been studied most 
frequently, although there is no evidence to suggest any 1 type of 
ventilator interface is superior

• In addition, the optimal settings for NIV have not been established

• In general, NIV settings are individualized to achieve adequate 
inspiratory chest wall expansion and air entry and normalization of 
oxygen saturation and end-tidal carbon dioxide or transcutaneous CO2
measurements

• NIVshould be combined with airway clearance techniques



• Which ventilation mode? (PSV S/T, AVAPS, ACV) 

• Which interface? (nasal, oro-nasal, full face masks) 

• O2 supplementation?

WHAT WOULD YOU DO? 



Training NIV- SMA 1

EPAP [cmH2O] 4

IPAP max [cmH2O] 17

Vtg [ml] 50

Rise time 1

Trigger INSP 1

RR [b/m] 24

T insp min [sec] 0.8

Ventilation mode: PSV ST + Vtg



• Desaturations, SpO2 80%, HR 150 bpm, FR 50 b/m

• Increased respiratory secretions

• ABG pH 7.28 pCO2 64 mmHg

Complications



Management of Acute Respiratory Failure

• Intensive  chest physioterapy and cough – machine assist 

• Severe desaturations wich needed manual respiratory assistance

• OTI

• Failed 3 extubation attempts

• tracheostomy + VMI

• PEG 

• Switch to home ventilator 



Ventilation mode: PSV ST + Vtg

EPAP [cmH2O] 5

IPAP max [cmH2O] 17

Vtg [ml] 50

Raising time 1

Trigger INSP 1

RR [b/m] 22

T insp min [sec] 0.9

Invasive mechanical ventilation



Controindications to NIV and indication to IMV



Controindications to NIV and indication to IMV



How do you assess IMV?

1. ABG analysis 

2. Pulse - oximetry + blood gases analysis

3. Pulse - oximetry + tcPCO2 monitoring

4. Pulse - oximetry + etPCO2 monitoring

5. Full PSG/Poligraphy + tcPCO2 monitoring



Pulse - oximetry + TcPCO2 monitoring IMV

Mean SaO2 (%)                          97

Minimal SaO2 (%)                       92

SaO2 <90% (%TST)                  0,0

ODI (n° desat >4%/h)              0,0

mean tcCO2 (mmHg)                 37.6

maximal tcCO2 (mmHg)            43,3

Time >50 mmHg(%TST)           0,0



There is evidence that anticipatory respiratory 

management including airway clearance with 

assisted cough, non invasive or invasive ventilatory

support and adequate nutritional care are 

associated with longer survival in SMA1. 

However, there is still debate on the choice of long 

term ventilation in patients affected by SMA1.
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