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Approach to the Patient

Hypoxemia Hypercapnia Hypoxemia on

100% O2

 V/P mismatch yes Yes or No No

 Shunt Yes No Yes

 Hypoventilation Yes Yes No

 Diffusion Yes (rare) No No



Case 1

 Cesarean Section, Breech Presentation

 Preterm Male, 29W+3D, 1260 g, AGA

 Polyhydramnion, (AFI 27)

 Genetic CHIP (CMA- chromosomal micro-array) - Normal

 No CMV at 21 weeks, SMA - negative

 PROM 11 Days,

 Maternal fever

DR

 Not responsive, hypotonic, 

 Neonatal resuscitation, Apgar1/3/7

 Cord pH 7.2



Initial BG

 PH PO2 PCO2 BE

 7.04 75 83 -10

 7.17 50 73 -4.4

 7.21 49 61 -5

 FiO2 ~0.5



D.D

 Prematurity (RDS, Resp. drive)

 Asphyxia

 Sepsis/Meningitis

 Genetic ? (CHIP-N)



Case 1

 CV to HFV

 Surfactant for poor oxygenation and ventilation

 Antibiotic therapy



Chest X-rays

PIE



Ext.

Post 

PDA
Ext.

CLD

Aspiration
VAP



Respiratory

 HFV or CV 65 days

 Systemic steroids for weaning

 NCPAP & HFNC 6 days

 Reintubation for high CO2

 Pulmonary hypertension (Mild)- NO treatment

D.D

 RDS (Mild), surfactant

 CLD

 Suspected aspiration ?

 VAP ?



Cardiovascular

 Cardiac ECHO: PDA, ASD

 PDA ligation after failed medical treatment

 Normal Holter, exaggerated vagal responses



Other Systems

 GI

 TPN to NG feeds

 No oral feeds

 Scopolamine for salivation

 Normal thyroid function

 Eye exam - normal

 No anemia



Neurology

 CNS - Poor spontaneous movement, hypotonia

 Clubfeet

 LP - normal

 HEAD US - normal

 MRI- Normal, No HIE injury

 Cervical MRI - Normal

 CPK – normal

 Metabolic W/U- normal



What would you do?

 V/P mismatch

 Hypoventilation 



What would you do?

 William Francis "Willie" Sutton, Jr. was an American bank robber. 

 During his forty-year robbery career he stole an estimated $2 

million, and he eventually spent more than half of his adult life 

in prison and escaped three times.

 When asked why he robbed banks, Willie replied, “I rob banks 

because that's where the money is.” 

 Sutton's law

 Died of Emphysema.

 So, where is the money?



Genetics

 No consanguinity, Jews, 

 Myotonic Muscular Dystrophy

 Autosomal dominant

 2000 repetitions CTG in DM1 gene

 Maternal 1000 repetitions, no prior diagnosis

 Uncle



Myotonic Muscular Dystrophy

 Symptoms: 

 Difficulty releasing one's grip (myotonia), 

 Weakness of muscles in the hands and feet, 

 Difficulty swallowing, 

 Abnormal movements of the gut muscles, 

 Abnormal heart rhythms. 

 Non-muscle symptoms:

 Learning difficulties, 

 Daytime sleepiness, 

 Infertility, 

 Endocrine abnormalities,  

 Early cataracts. 



Myotonic Muscular Dystrophy

 There are two known forms of this disease

 Myotonic Dystrophy Type 1 and Myotonic Dystrophy Type 2. 

 In Myotonic Dystrophy Type 1, with each generation: 

 Earlier onset,

 Increased severity of symptoms. 



Congenital Myotonic Dystrophy

 A variation of type 1 myotonic dystrophy, is apparent at birth.

 Characteristic features include:

 Weak muscle tone (hypotonia), 

 Clubfoot, 

 Breathing problems, 

 Delayed development, 

 Intellectual disability. 

 Some of these health problems can be life-threatening



DMPK Gene 

 The DMPK gene provides instructions for making a protein called myotonic dystrophy 

protein kinase. 

 It appears to play an important role in muscle, heart, and brain cells. 

 This protein may be involved in communication within cells.

 One region of the DMPK gene contains a segment of three nucleotides that is repeated 

multiple times: triplet- CTG 

 In most people, the number of CTG repeats in this gene ranges from 5 to 34.



Case 1

 Ethics

 Compassionate care (vs. gastrostomy, tracheostomy)

 Exitus - 3 month



Case 2

 Preterm male, emergency cesarean section for fetal bradycardia,

 33W+5 Days, 2410 g, AGA

 Intubated in DR

 Cord pH 7.28

 PH PO2 PCO2 BE

 7.29 39 57 -0.6

 Per Fetal US:

 Atrioventricular Canal - incomplete, Heterotaxy



Respiratory Course

No RDS
Rec. Atelectasis

CHF

NIPPV to Invasive MV

On day 4- E coli in 

sputum, as in 

placenta, treated 

as pneumonia

HFNC at 14 days, 5 lpm

Sat 80-85%



Physiotherapy

QVAR

Hypertonic saline

Day 57- nasal canula, 1 lpm



Cardiovascular

 AV canal - incomplete

 Common atrium

 VSD: mid- muscular

 Heterotaxy syndrome

 No Howel Jolly bodies

 CHF: diuretics (Fusid, Aldacton, Capoten)

 PDA: ligation 12 days

 Oxygen saturation > 80%, depending on pulmonary resistance



Other Systems

 Neuro - Head US - normal

 PO feeds gradually, 

 Abdominal US - Spleen+  

 Renal US - normal

 CMV- negative

 Thyroid function- normal

 No anemia



DD

 Oxygen saturation > 80%, not/partially responding to O2

 Prematurity

 RDS  mild

 Infection (sepsis, cmv)

 Cardiac

 Respiratory

 RDS

 Atelectasis

 VAP

 Aspiration



What would you do?



What would you do?

Genetics



DD

 Oxygen saturation > 80%, not/partially responding to O2

 Prematurity

 RDS - mild

 Infection (sepsis, cmv)

 Cardiac/ Heterotaxy

 Respiratory

 RDS

 Atelectasis

 VAP

 Aspiration

 PCD



Whole Exom

 Genetics of PCD - Homozygous-

Gene- DNAH11

 Mutations in the dynein axonemal 

heavy chain 11 (DNAH11) gene 

(MIM 603339) encodes an outer 

dynein arm protein. 

 It is not associated with an 

ultrastructural defect and cilia 

have normal(or more rapid) beat 
frequency. 



Genetic Ciliopathies



Primary Ciliary Dyskinesia(PCD)

 PCD is an inherited disorder characterized by impaired motor ciliary function leading to 

diverse clinical manifestations.

 In most families, autosomal-recessive.

 In rare instances, autosomal-dominant or X-linked.

 Parents of affected children are normal. 

 To date, more than 35 genes have been liked to PCD.

 Whole exome.



PCD- Clinical Features



Neonatal Presentation

 Neonatal respiratory distress is a common feature.

 Infants typically develop symptoms 12–24 hours of life with increased work of breathing, 
tachypnea, and upper and middle lobe atelectasis on chest x-ray.

 Often diagnosed with TTN or pneumonia.

 PCD infants frequently require supplemental oxygen flow for days to weeks. 

 When neonatal respiratory distress occurs in infants with situs anomalies, PCD is highly likely.

 History: Chronic and recurrent respiratory infections in early life, including:

 Rhinitis, 

 Sinusitis, 

 Otitis media, 

 Bronchitis, 

 Pneumonia.



Laterality Defects

 Situs inversus totalis occurs in nearly 50% of patients with PCD. 

 The underlying basis for situs inversus totalis in PCD is attributed to dysfunction of the 

embryonic nodal cilia that play a key role in directing normal rotation of viscera.

 Heterotaxy (situs ambiguous or organ laterality defects other than situs inversus 

totalis)occurs in at least 6%–12% of individuals with PCD.

 Heterotaxia is often associated with:

 Complex congenital heart disease

 Wide array of laterality defects such as abdominal situs inversus, polysplenia (left isomerism), 
and asplenia (right isomerism and Ivemark syndromes).



Our Patient

 D/C at 2 months, NC oxygen 1 LPM, Sat>80%

 PO feeding

 Chest physiotherapy & hypertonic saline

 Pre cardiac surgery



Case 3

 Preterm 27W+1D, NSVD, Apgar 9/9

 BW 1075 g

 Maternal GBS carrier

 Fetal US - Echogenic focus Lt ventricle

 RDS, Surfactant

 Non-invasive ventilation

 No distress, 

 Cardiac ECHO - PDA, Acamol closure

 Low oxygen saturation – despite oxygen



Chest X-rays

RDS - surfactant

Relative normal lungs

No PPHN

Steroids for weaning 

to NIPPV…HFNC..
SAT 75-90%

PDA- Medical closure- (Acamol)



Typical Histogram

NIV 
50% FiO2



What would you do?



Approach to the Patient

Hypoxemia Hypercapnia Hypoxemia on

100% O2

 V/P mismatch yes Yes or No No

 Shunt Yes No Yes

 Hypoventilation Yes Yes No

 Diffusion Yes (rare) No No

PH PO2 PCO2 BE

7.35 35 39 -2.0
ABG



Patient Data

 Cardiac ECHO - TAPVR, confluence to SVC, No obstruction



Total Anomalous Pulmonary Venous Return

 Because not enough oxygen is in the blood 

that goes out to the body, babies can 

appear blue (cyanotic). 

 If the blood flow through the pulmonary 

veins is reduced or blocked, babies can also 

look blue.



Our Patient

 Repair when > 2 kg

 Home after PICU course

Thank You


