CHAPTER Neonatal Chest X-Ray Interpretation

Prof. Praveen Kumar
Neonatal unit, Department of Pediatrics, PGIMER, Chandigarh

Learning Objectives

Attheend of thissession, youshould beable to:
1. Schematicallyread and describeaneonatalchest X-ray

2. List and identify the typical radiologic features of common causes of
respiratory distressinthenewborn

3. Understand the variations and overlap in the radiologic picture of above
disorders

4. ldentify thecomplicationsof the diseaseand of mechanical ventilation
Indicationsfordoinga CXR

1. Forinitial diagnosisof thecause ofrespiratory distress

2. To check the position of endotracheal tube, umbilical arterial and venous
lines,and chesttubes

3. Incaseofrespiratory deterioration which is not due to secretions, tube block
orventilator problems

Indicationsfor NOT doinga CXR

Before ordering, think what you are expecting to find in the CXR and would that
altermanagement.
* Thereisnoneedtododaily CXRsinventilated babies.

* Thereisnoneedtodoroutine preand postextubation CXR.

* Thereisnoneed to do CXR after each reintubation to confirm tube position.
(Based oninitial X-rays, identify the tube marking atlip which corresponds to
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correct placement. Note that down prominently on the bedside and insert
tubetothatmark.)

* Thereisnoneed toblindly order CXR everytime SpO2 drops or oxygen needs
go up. Examine the baby clinically and make a judgement as to what is the

cause.
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Schematicreading
Describe the following
*  Quality ofexposure
* Rotation
*  Softtissues
* Bones
* Lungs: Expansion
Cardiacand diaphragmmargins
Parenchymal appearance lucency, nature of opacities, fissure
* Cardiac: Size-CTratio
Borders
Specificchamber enlargement
If the X-ray includes the knees as is often the case, an assessment of gestation may also be

possible. Presence of endotracheal tube, central lines and minimal or no gas in the intestines
indicate the sickness of the baby.

Normal CXR

Normalneonatal CXRsareall AP films takeninsupine position. Lateral films can be useful to
accurately localize the position of endotacheal tube, umbilical arterial and venous lines and
also to diagnose pneumothorax. The chestis more cylindrical and translucent and ribs more
horizontal compared tochildrenand adults. Thymusis often prominentand normal CT ratio
can be up to 0.6. Air bronchograms can be present till second generation of bronchi in the
retrocardiac area. Diaphragm is normally upto 6th rib anteriorly and 8th rib posteriorly.
Anything more than that would be hyperinflation and less would be underaeration.
Residuallungfluid may giveappearance of diffuse opacification during first4 hours of life.

Evidences of hyperinflation

Lungexpansion>6ribsanteriorly or 8 ribs posteriorly

Flattening of diaphragms

1.

2

3. Increasedlucencyoflungs

4.  Airundertheheartorherniationoflungtootherside
5

Ribsmorehorizontal
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Correctendotracheal tube position

About 2 cm above the carina. Identify the carina by tracing the trachea downwards to its
bifurcation

Correctumbilical arterial position

High: BetweenT6 and T9 thoracicverebrae Low:BetweenL3and L4 vertebrae
Correctumbilical venous position

0.5-1cmabovethediaphragm (inIVC)
Correctpercutaneous central venousline position

The preferred locations of tip for insertions through upper limb are superior vena cava
(above T4) and inferior vena cava ( below T9) for lower limb insertions. Avoid catheter
insideheart.

Hyaline Membrane Disease (HMD)

Decreasedlung volume
Reticulogranular pattern
Ground glass opacification
Airbronchograms

Whiteoutlungs

Note: The disease classically evolves over first few hours, so an X-ray done initially may not
show all the changes. Changes can be occasionally asymmetric. Lung volumes may appear
normal because of ventilation and surfactant administration may result in patchy areas of
aerated lunginterspersed withfociofresidual atelectasis

Differential diagnosis of suddenwhite outX-rayinababyrecoveringfrom HMD

Rapid decrease in ventilatory settings causing underaeration (may also happen following
endotrachealsuction)
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Before CPAP application After CPAP application Over-distension after
CPAP application

Pulmonary edema (PDA) 1

Pulmonary hemorrhage

Pneumonia

Transienttachypnoeaof newborn (TTNB)

Prominenthilumwithstreaky shadows
Prominentinterlobar fissures
Small pleural effusion

Mild cardiomegaly

Normaltoincreased lungvolume
MAS with Hyperinflation

Fluffy or nodular opacities
Air leaks

Pneumonia

Patchy alveolar orinterstitialinfiltrates

Consolidation

Usually normaltoincreasedlung volumeswithareasofairtrapping
Pulmonary interstialemphysema (PIE)

Tortuous tubular or ovoid translucencies emanating from hila and then extending
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peripherallyinaperivascular distribution
Honeycombappearance
Subpleural blebs

Pneumothorax
Pleuralairwithno ordecreased lung markings (hyperlucent)
Collapsedlung
Shiftof mediastinumto oppositeside

Note: Since babies are lying supine, and the lungs are stiff preventing collapse, air may
collectanteriomedially. Asaresult, lung markings may still beseen. Even though air volume
may appear small, itisenoughto cause 'tension'and all pneumothoracesina ventilated baby
should usually be considered as tension pneumothorax'.

To differentiate from 'skin fold', trace the outline of the lucency; if it crosses diaphragm or
upwardsinto theneck,itisaskinfold.

Pneumomediastinum

Medial air adjacent to heart outlining the mediastinum and elevating thymus away from
heart (Inpneumothorax, thymusiscompressed againstheart)

Retrosternal aironlateral film
Pneumopericardium

Airallaround theheart

Chroniclungdisease (CLD) Northway 1967

Stagel : Changesof HMD

Stagell : Increasing opacification

Stagelll : Cystictranslucencies (ovalorspherical)of varyingsize

Stage IV : Coarse linear densities
Irregular emphysematous cysts
Increased lung volume

Nowadays, most common appearance of CLD is that of diffuse interstitial thickening with
mild tomoderate hyperinflation
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Diaphragmatichernia

Usually lefthemithoraxfilled withcystlikeloops of bowel
Mediastinal shiftto oppositeside
Pitfallsand Practical Tips
Whiledoingthe X-ray
*  Asepsisprecautions: Washhands (includingradiographer)

X-ray plate —avoid direct contact with baby(use X-ray tray provided with the open care
system),cover withsterile plasticsheet/envelope

*  Preventhypothermia: Avoid directcontactwith thecold X-ray plate

Provide extra heat source as the open care heateris moved away from the baby or tiltits
directiontowards baby if possible

Forbabiesinincubator, X-ray canbe done through theincubator only
* Radiation:Leadapronforthenurse/residentand gonad shield for the baby
*  Don'tforgetthe Leftand Rightmarking

*  Asktheradiographer tonote down the exposure settings —this will help in determining
the optimal exposurefor thebaby.

*  Exposeonlytheareaofinterest

*  Removeunnecessary things from the chest and move aside monitor leads, tubing's etc.
Avoid putting big plasters/sticking onthe chest

*  Makesurebabyisnotrotatedatneckorspine

*  Make sure baby's back is in full contact with the bed/plate in all areas to avoid air
pockets betweenskinand plate

*  Quietenthebabytoavoid swingsinrespiratory depth
Whilereadingthe X-ray

*  Read schematically, Do not jump to the diagnosis —you will miss important additional
findings

Make differential diagnosisand correlateclinically

Writeageinhours/daysonthe X-—ray.
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Ifababyishaving multiple X-rays, itishelpful to write the serialnumbers on the films
Markonthe X-rayif ET tube or centrallineshavebeenmoved
Amagnifying glassand focused lightsourceis often useful.

Learn toread yourself; donotrely onroutine radiologistif he/she hasnotbeenreading
neonatal filmsregularly.
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