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Bubbles on Chest Roentgenogram in Neonatal Patients

Shintaro Hashira, Sono Kaneko

Deparment of Pediatries. Teikyo Universily School of Medicine

rl bstract| The aim of this study was lo elucidate the prevalence and diagnostic approach
to bubbles on chest roentgenogram in our neonatal intensive care unit (NICU). The
results were as follows :

1. The prevalence of I)uhblvﬁ on chest roentgenogram in our NICU was 13.5% of pa-
tients who had abnormal findings on chest roentgenogram, during the 15-year peri-
od from January 1980 to December 1994.

2. The most prevalent disease presenting bubbles on chest roentgenogram was
chronic lung disease. The other discases included pulmonary interstitial emphyse-
ma, aspiration syndrome, pneumonia, transient tachypnea ol the newborn, respi-
ratory distress syndrome(RDS), pneumatocele, diaphragmatic hernia, pulmonary
hemorrhage, pulmonary sequestration, congenital eystic adenomatoid malforma-
tion, left diaphragmatic eventration and extrapleural pneumothorax.

3. The following information was uselful in differentialing the diseases presenting
bubbles on chest roentgenogram :

(1) imaging characteristics of the hubbles as to size, number, distribution and onset.

(2) elinical settings such as preterm delivery, intrauterine infection, meconium
stained amniotic [luid, cesarean section, preceding RDS, very low birth weight in-
fant, mechanical ventilation and microbiologically positive results.

It might aid in the management ol diseases in NICU (o understand the diagnostic ap-

proach to bubbles on chest roentgenogram.
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Summary of cases with bubble like appearance on chest roentgenogram

Diagnosis

Number of cases

chronic lung disease

pulmonary interstitial emphysema
aspiration syndrome

pneumonia

pneumatocele

diaphragmaltic hernia

transient tachypnea of the newborn
respiratory distress syndrome
pulmonary hemorrhage

pulmonary sequestration

congenital cystic adenomatoid malformation ‘

diaphragmatic eventration (left)

extrapleural pneumothorax
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Fig.1 Chronic lung disease(at 4 days of age. gestational age : 24 weeks. birth weight :
684g). Film demonstrates diffuse reticularity and bubble formation throughout both
lungs. The bubbles on chest roentgenogram —size : microcystic or small. number : nu-
merous. distribution : bilateral, general.

Fig.2 Pulmonary interstitial emphy- Fig.3 Meconium aspiration syndrome(at birth.
sema (at 4 days of age. gestational gestational age : 37 weeks. birth weight : 3124

age : 24 weeks. birth weight : 677g). g).
There is the interstitial air in both  Bubbles are presenl mainly in both lower
lungs. lungs.

The bubbles on chest roentgenogram  The bubbles on chest roentgenogram-—size ;

—size : microcystic or small. number  microeystic or small. number : numerous.
numerous, distribution : hilateral, distribution : bilateral, local.

local.
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Fig.5 Left extrapleural pneumothorax (at birth.

welght @ 2000g) .

Az, ATMi%—77 2% v FEALIHT & L%
U))\I}ﬁﬂ.ft{ TlZFNEN1226], 146(TH
. W HEEEREDOMNERIZNGE S 5 W I 2EK DI

Ifai‘lofﬁj, ST DREH2HITH -7, Nifigt
OFERBE A Z B A NNSEERE 3 (7], #F

ot E T FosE2H, 23107 - b
FaA2FZ1IH, A MAHFaTALILZ1H,

birth.
1576

Fig.4 Left diaphragmatic hernia (at
gestational age @ 34 weeks. birth weight :
g).

There are air-filled loops of intestine in the
left hemithorax. The bubbles on chest roent-
genogram-—size : intermediate.
merous. distribution : unilateral, general.

number : nu-

39 weeks. birth

gestational age :

There is the large hyperlucent oval lesion in the base of the left lung. The bubble on

chest roentgenogram-—size : large.
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Table2 Imaging characteristics of bubbles on chest roentgenogram
‘ Bubbles
Diagnosis ————— 7= T
‘ Size l Number i Distribution l Onset
chronic lung disease I M100)*, S (100} ‘ N(100* | B(100)*, G(85.7) | EGLT)", 1(27.6)
1 (17.9), L (3.6) ' I L. {14.3) L (20.7)
pulmonary interstitial ‘ 1(100), S (1000 | 1(7.8), N(92.3) | U(41.2), B(5 2 (100)
emphysema [ (15.4) ‘ L (37.5), Glh.. 5)
aspiration syndrome 1 M(100), S (50) ' FQ16.7), 1(50) | U(66.7), B(33.3) | E(72.7), 1(27.3)
‘ (8.3), L.(8.3) \T(d3 J) L C100)
pneumonia M(71.4), S(71.4) { 1{14.3), N(85.7) U2s.6), BU7LY) | E(57.1), 1028.6)
‘ 1(14.3), L(14.3) L7.1), G2.9) | L(14.3)
pneumatocele 1(60), L (60) ‘ F(80), 1(20) | UCLo0), L(80) | T (100)
S (20) G20
diaphragmatic hernia ‘ 1 (1003, L (75) ’ N (1000 ‘ U{75), B(25) | E(100)
‘ L:(25) G 75)
transient tachypnea ‘ M100) l N (1000 U (66, ,) Bf.i E (100)
of the newborn | L (66.7
respiratory distress ‘ M (1000 N (100) U{33.3), B(66.7) | E (100)
syndrome | ‘ L (66.7), G¢ 33..35
pulmonary hemorrhage ' M [ ‘ U, 1 D
pulmonary sequestration ‘ M | F U, L ‘ E
congenital cystic M I N ‘ 0 E
adenomatoid ‘
malformation | ‘
diaphragmatic [ F U, L ' I
eventration(left) ‘ b
extrapleural L F ' Ly ' D
pneumothorax ( |

(NICU, Teikyo University School of Medicine,

Size M : microcystic (<2m) 8§ :small (2~ <5mm)

[ @intermediate (5~20mm) L :large (>20mm)
Number " few (<3) | :intermediate (5~10} N
Distribution B : bilateral U : unilateral G : general L
Onset E :early (0~3rdday) 1

:numerous (>

1980~1994)

100

: local
sintermediate (4~2Tth day) L

:late (28th day~)

* Parenthesis indicates the frequeney (%) of imaging characteristics.
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Table3d Clinical settings of cases with bubbles on chest roentgenogram
: - : T
Episodes
i 3 IGOStﬂliOIm]J in Preceding | Mechanical Cultured
Diagnosis . micro
lage(wecks)l gestation or l state ventilation il
delivery | ‘ Iorg‘amsm
chronic lung disease I 24~33 | asphyxia(61.3)* [ VLBWI(90.3)" ‘
intrauterine ‘ RDS(51.6)
‘ infection(32.3) I
pulmonary interstitial | 24~35 | asphyxia(58.8) | VLBWIO4.1) | + (100 l
emphysema l RDS(100)
aspiration syndrome | 28~42 | toxemia(25) +(41.7) .
asphyxia(b8.3) ’
meconium stained
amniotic fluid (41.7) I ‘
pneumonia l 25~40 | asphyxia(50) LBWI(75) +(87.9) ’ +(87.5)"
pneumatocele 26~40 | pneumoniat20) |~ (33.3) -(16.7)
CLD0) | .
) aspiration (40)
diaphragmatic hernia = 34~40 ) asphyxia(100) \ ‘ +(79) =
transient tachypnea of | 33~37 | C/S(100) LBWI(100) | —
the newborn ’
respiratory distress | 25~32 /S(66.7) 1C100) ‘ + (100D -
syndrome l '
pulmonary hemorrhage 37 l ‘ HDN ’ - -
pulmonary sequestration 38 ’ l =
congenital cystic ’ 36 ‘ hydroamnios | ~
adenomatoid '
malformation ‘ .
diaphragmatic ' 32 ’ RDS l
eventration(left) ‘ ‘ b
extrapleural 39 ‘ . TI'N \
1

pneumothorax

(NICU,
VLBWI : very low birth weight infant
RDS : respiratory distress syndrome
CLD : chronic lung disease
C/S : cesarean section
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Teikyo University School of Medicine, 1980~1994)
LBWI
HDN :
TTN : transient tachypnea of the newborn
# Parenthesis indicates the frequency (%) of

: low birth weight infant
hemorrhagic disease of the newborn

clinical settings.
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Table 4 Diagnostic approach from imaging and clinical characteristics of bubbles
on chest roentgenogram
T
Bubbles | o
- T __.‘ Clinical settings 1 Differential diagnosis
Size ‘\‘umho' D15tt‘1i)ut1c}n| Onsel ’
| .
M ‘ N U B.L,G D C/S,LBWI TTN,RDS
M,S N . U,B,L.G E GA <31 weeks, VLBWI, MV ' pulmonary interstitial
' . preceding RDS emphyvsema
M,S l N ' B,G ’ E,LL | GA <30 weeks CLD
intrauterine infection
! ‘ preceding RDS, VLBWI, MV
M,S I,N ‘ U,B,L K, | GA>36 weeks, asphyxia | aspiration syndrome
l ‘ meconium stained amniotic [luid
M,S N l UBLG| E]I I LBWI, MV microbiologically | pneumonia
l positive results ’
[,L N U,B,L,G E asphyxia ' diaphragmatic hernia
I.L F ‘ u,L | 1 preceding pneumonia pneumatocele
‘ ' ‘ l CLD, aspiration ‘
L | Ir 5,1 diaphragmatic eventration (left)
I I l ' extrapleural pneumothorax
Size 1 : micr nc\,smu <2mm) S :small(2~<5m) 1 :intermediate(5~20mn)
L D large( > 20mm)
Number Folew(<5) I :intermediate(b~10) N : numerous(>10)
Distribution B : bilateral U : unilateral G : general L : local
Onset E :early(0~3rd day) 1 :intermediate(4~27th day) L :late (28th day~)
TTN : transient tachypnea of the newborn RDS : respiratory distress syndrome
LBWI : low birth weight infant VLBWI : very low birth weight infant
(/S : cesarean section CLD : chronic lung disease

: mechanical ventilation

MV

96

GA : gestational age
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Table5 Differential diagnosis of hubbles on chest roentgenogram in NICU

[

chronic lung disease pulmonary hemorrhage

pulmonary interstitial emphysema pulmonary sequestration

aspiration syndrome ‘ congenital lung cyst

pneumonia ‘ congenital cystic adenomatoid malformation

pneumatocele posterior herniation of the right lung with
congenital left pulmonary agenesis

transient tachypnea of the newborn pulmonary lymphangiectasia

respiratory distress syndrome extrapleural pneumothorax

lung abscess ‘ diaphragmatic hernia

rachitic lung J left diaphragmatic eventration
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