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Double Lung Point Vs X-Ray in Transient Tachypnea of Newborn
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Background: Transient tachypnea of the newborn (TTNB) is one of the most common causes of perinatal dyspnea and is traditionally
diagnosed by chest x-ray. Lung ultrasound is an upcoming tool which is being proved in recent studies to have a better diagnostic capability
with the main characteristic feature being the Double Lung Point. Aims & objectives: To define ultrasonographic appearance of TTNB,
evaluate its clinical relevance for early diagnosis and compare the outcome with xray and to assess the diagnostic ability of Double lung point.
Subjects and Methods: All newborns presenting with tachypnea within 4 hours of life in 1 % years of study period. (November 2017-May
2019) were enrolled for study. Methods of collection of data: All newborns fulfilling the inclusion criteria were included as study subjects, At
same time CHEST XRAY and LUS were done. Statistical analysis: Fisher’s exact test was used as test of significance for qualitative data.
Continuous data was represented as mean and standard deviation. Mann Whitney U test and Kruskul-wallis test was used for subgroup
analysis. P value of <0.05 was considered as statistically significant. Result: In study period of 1 % years 99 cases which were admitted in
NICU with respiratory distress meeting the criteria were included. 60 cases were diagnosed to have TTNB, 34 RDS & 5 Pneumonia. Chest
xray and Lung ultrasound (LUS) of these 60 TTNB cases were compared . LUS of TTNB and other cases was also compared for presence of
double lung point (DLP). The sensitivity & specificity of DLP in diagnosis of TTNB was noted to be 68 % & 100 % respectively with 100 %
Positive predictive value. Thus confirming LUS to be a more reliable diagnostic tool than x-ray. Conclusion: Therefore LUS could be used
widely in NICU as 1st line of diagnostic medium in diagnosis of various respiratory conditions and early initiation of treatment accordingly.
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newborns present with distress due to volume overload in
Introduction lungs.
Hence it is thought to be result from a failure to adequately
clear airway liquid after birth and is characterized by
tachypnea with signs of mild respiratory distress, including

Transient tachypnea of new born (TTNB) also called as
“WET LUNG” is one of the most common causes of

perinatal dyspnea.

Transient tachypnea of the newborn (TTNB) is a benign
self-limited respiratory distress syndrome of term and late
preterm infants related to delayed clearance of lung liquid
TTNB can last from 4 to 72 hours after birth. [

Transient tachypnea of newborn:

Antenatally, liquid in the distal airway plays a crucial role in
fetal lung growth & development by maintaining the lungs
in a distended state which is a potent stimulus for fetal lung
growth. Larger liquid volumes provide a greater stimulus for
lung growth during gestation.[t

However at birth this interstitial lung fluid should get
cleared for entry of air into lung and exchange of gases
across alveoli.l?]

At birth lung practices this clearance of fluid into
surrounding parenchymal tissue within minutes and from
there to lymphatics & blood vessels within 4 to 6 hours of
birth.’®1 As a result there is effect on breathing and

retractions and cyanosis; decreased oxygen saturation is
usually alleviated by supplemental oxygen with FiO2 <
0.04.011

More common in infants born near term by elective
caesarean section (CS) which are not in labour.®! The most
detailed studied theory explaining TTNB is that without the
stress of labor, sodium reabsorption is reduced, resulting in
airway liquid retention.[

Delay in this essential process of clearance of fetal lung
fluid results in the transient pulmonary edema that
characterizes TTNB. Compression of the airways by fluid
accumulated in the interstitium can lead to airway
obstruction, air trapping, and ventilation-perfusion
mismatch. Because newborns usually recover rapidly with
short course, a definitive universal pathologic definition is
not available.[*!

Lung ultrasound:
TTNB has been always diagnosis of exclusion, with Chest
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Xray being Gold standard was aiding in this diagnosis
process.

However few essential diagnoses are missed in which
respiratory can also resolve/decrease in time frame of 4 to
72 hours. Hence need for a reliable screening tool/
investigation is needed for effective management of
respiratory distress in newborn, thus reducing the stay of
newborn in ICU and lesser morbidities

The causes for respiratory distress in newborns range from
TTNB, Respiratory distress syndrome (RDS) to sepsis,
congenital heart diseases (CHD), pneumonia etc.[*®!
Respiratory distress after birth may be due to several clinical
conditions [e.g. transient tachypnea of the newborn (TTNB),
pneumothorax, pneumonia, sepsis, respiratory distress
syndrome (RDS), congenital heart disease] that are often
difficult to differentiate. At present lung sonography is not
routinely included in the diagnostic work-up of these
diseases.

Lung ultrasound (LUS) is an easy, reliable, fast tool for
screening and diagnosis conditions with minimal or no side
effects .Very few studies have been conducted in India
pertaining to use of LUS in NICU care.

LUS is accurate and reliable for the early diagnosis of
TTNB and is also very useful to easily distinguish TTNB
from RDS.

Double lung point in LUS is definitive of TTNB which is
not observed in any other condition.

Hence the aim of this study was to define the
ultrasonographic appearance of TTNB and evaluate its
clinical relevance.

A prospective time bound study was conducted in neonatal
intensive care unit of AJ hospital.All newborns presenting
with tachypnea and respiratory distress within 4 hours of life
to AJ Hospital, Mangalore during the study period of 1 1/2
years. (November 2017-May 2019) were enrolled for study
Inclusion criteria: All babies presenting with tachypnea &
respiratory distress within 4 hours of life. Exclusion criteria:
Newborns presenting after 4 hours of life were excluded
from the study. Fisher’s exact test was used as test of
significance for qualitative data.Continuous data was
represented as mean and standard deviation. Mann Whitney
U test and Kruskul-wallis test was used for subgroup
analysis.

P value of <0.05 was considered as statistically significant

Methods of collection of data:

All newborns fulfilling the inclusion criteria were included
as study subjects .General physical examination was done
and relevant history was noted. In a quiet state, the infants
were placed in the supine, lateral, or prone position for the
scan. Each lung was divided into 3 regions—anterior,
lateral, and posterior regions—by the anterior and posterior
axillary line. The probe was perpendicular to the ribs. Each

region of both lungs was carefully scanned. At same time
CHEST XRAY was taken

Lung ultrasound features

The superficial layers of the thorax is made of subcutaneous
tissue and muscles

Beyond the pleura-lung interface, the lung is air-filled which
does not allow further visualization of lung parenchyma in
normal conditions. However, due to various respiratory
conditions at birth causing the large change in acoustic
impedance at the pleura-lung interface results in horizontal
artifacts that are seen as a series of echogenic parallel lines
equidistant from one another below the pleural line.l*®!

The upper rib , lower rib and the pleura outline the
characteristic “BAT SIGN” On longitudinal scan:

Ribs appear as curvilinear structures associated with
posterior acoustic shadowing.

The pleura appears as a echogenic line (pleural line) moving
continuously during respiration.

Pleural line: the regular echogenic line under the superficial
layers of the thorax moving continuously during respiration,
Pleural movement has been described as the ‘lung sliding’
sign while abnormal pleural lines refer to the pleural line
disappearance, thickening, irregularity, or a coarse and
indistinct appearance; A-line: a series to echogenic
horizontal ,parallel lines equidistant from one another below
the pleural line B-lines: also known as ultrasound lung
comets, hyper echoic narrow-based artefacts spreading
similar to laser rays from the pleural line to the edge of the
screen Interstitial syndrome: the presence of more than 3 B-
lines in every examined area; White lung: defined as the
presence of compact B-lines in the 6 areas without
horizontal reverberation Lung consolidation: areas of
hepatisation with the presence of air bronchograms and/or
fluid bronchograms.

Double lung point (DLP) : because of a difference in the
severity or nature of the pathological changes in different
areas of the lung, a longitudinal scan shows a clear
difference between the upper and lower lung fields; this
sharp cut-off point between the upper and lower lung fields
is known as the DLP Pleural effusion: anechoic-dependent
collections limited by the diaphragm and the pleura.

Double lung Point

Either unilaterally or bilaterally very compact B lines in the
in inferior pulmonary fields while in the superior fields the
B lines are present but not compact. Thus the border
between the inferior pulmonary fields, and the superior ones
is termed as the ‘double lung point.

In the study period of 1 % years between November 2017-
May 2019, we had total 99 cases of respiratory distress
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presenting to AJ hospital which were included in the study
after meeting the inclusion criteria .

At the end of course in hospital these cases were given
the following clinical diagnosis:

e Transient tachypnea of newborn

e Respiratory distress syndrome

e Congenital pneumonia

The 60 cases of TTNB were evaluated, detailed history
noted and a comparison between LUS and xray done.

Of the 60 cases, 45 were male and 15 were female with
gestational age ranging from 32 weeks+ 1 day to 40 weeks +
2days with mean of 38 weeks + 4 days; Higher number
noted between 37 weeks to 40 weeks of gestation. 37
newborns delivered via LSCS developed TTNB compared
to 23 babies born via vaginal delivery

various causes of respiratory distress. Comparison done by
Fisher’s exact test (P value of 0.002 which is significant).

Table 1: Duration of NICU stay in days

Cases Mean Standard Median Interquartile
deviation range
TTNB 3.56 0.97 2 1.25

[Table 1] shows the average duration of stay of newborns in
NICU. No statistical significance noted.
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Figure 1: Diagnosis based on X-ray

Table 3: Ultrasound findings in different cases
Usg findings Ttnb Rds Pneumonia P
(60,%) (34,%) (5,%) value
Double lung 41(68) 0(0) 0(0) 0.002
point
Consolidation 0(0) 30(88) 5(100) 0.002
Pleural line 60(100) 34(100) 5(100) 0.002
abnormalities
Interstitial 60(100) 34(100) 5(100) 0.002
syndrome
Aline 60(100) 34(100) 5(100) 0.002
disappearance
B XRAY
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Figure 2: Diagnosis of TTNB by different modalities

[Figure 1] shows diagnosis of cases included in study based
on X-ray. Out of total no of cases (n=99), X-ray was normal
in 40 cases, followed by features suggestive of RDS in 27
cases, TTNB in 26 cases.

Table 2: Sensitivity & specificity of double lung point sign

Double Lung Point | TTNB Other Total
Conditions

Present 41 0 41

Absent 19 39 58

Total 60 39 99

Sensitivity: 68 %, Specificity: 100 %

Positive predictive value: 100%, Negative predictive value: 39 %

[Table 2 & 3] depict the specificity of double lung point
(DLP) sign in cases of TTNB. It is not a feature of other
diseases unlike rest of the ultrasound findings such as
interstitial lung syndrome, pleural line abnormalities,
consolidation, and disappearance of A line can be found in

[Figure 2] shows the number of TTNB cases diagnosed via
different modalities. It has been noted that in 26 cases were
diagnosed only via LUS, followed by 15 cases were
diagnosed based on x-ray and LUS finding. In 11 cases no
features suggestive of TTNB in x-ray and LUS and were
diagnosed clinically. P value of 1.00 E-06 noted.
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Figure 3: Comparison between x-ray & DLP in cases of TTNB

[Figure 3] shows percentage of features suggestive of TTNB
in x-ray & USG (DLP). Out of 60 cases of TTNB 26 cases
CXR was suggestive of TTNB whereas 34 had no features
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in CXR. At same time on screening via LUS, 41 cases had
DLP whereas 19 had no DLP. P value of 0.001 noted.
(Fisher’s exact test for count data)

LUS & X-ray manifestations of TTNB

All the 60 newborns with TTNB on 1st ultrasound
evaluation showed either interstitial lung syndrome or
pleural line abnormalities with disappearance of A lines.

Out of total cases of TTNB , Double lung point (DLP) was
noticed in 41 cases(68.3 %) and 19 cases(31.6 %) had no
DLP which is depicted as very compact B lines in the
inferior pulmonary fields while in the superior fields the B
lines were present but not compact. This finding was evident
in both lungs, though not always symmetrically.

The X-ray Findings considered:

TTNB:

» Lung hyperinflation/over aeration

* Prominent perihilar interstitial marking (sunburst
appearance)

The LUS findings considered:

» Double lung point (DLP)

» Consolidation with air bronchograms
 Pleural line abnormalities

* Interstitial lung syndrome

»  White out lung(compact B lines)

* Aline disappearance

PLEURAL LINE ABNORMALITY

Figure 4: ultrasound manifestation of TTNB: pleural line
thickness with disappearance of A lines. The newborn was
born via LSCS at gestational age of 35 weeks + 3 days. Had
respiratory distress at birth. At 2 hours of life CXR was
insignificant, however LUS showed pleural line abnormality
and disappearance of a lines .No DLP noted.

LSCS and noted to have respiratory distress at birth. CXR and
LUS done at 3 hours of life. CXR: sunburst appearance with
pleural fissure thickening noted bilaterally. LUS showed DLP
in posterior regions

Interstitial lung syndrome

Figure 6: LUS manifestation of 33 weeks old female baby born
via NVD. Noted to have tachypnoea at birth. The right lung
showed DLP, however DLP was absent on left lung, interstial
lung syndrome noted.

Figure 5: LUS & X-ray manifestation of TTNB. These are the
figures of 40 weeks + 2 days gestational age male baby born via

Discussion

This present study was done to define ultrasonographic
appearance of TTNB and evaluate its clinical relevance for
early diagnosis.

In study by Roberto Copetti et al,[*®l 32 TTNB cases were
compared with 60 normal, 29 RDS, 6 pneumonia cases in
time period of 1 year. Gestational ages ranged from 33 to 36
weeks (34.2 + 1.01 weeks, mean +/- SD) and birth weight
from 1,620 to 2,730 g (2,119 + 223, mean =/- SD.

In our study during the 1 % year study period, 99 babies
with respiratory distress were included in this study (after
fulfilling inclusion and exclusion criteria). Based on clinical,
xray and LUS finding cases were divided into TTNB (60,
60.6%); RDS (34, 34.3%); Pneumonia (congenital: 5, 5.5%)
Gestational age ranged from 26 weeks to 40 weeks+ 2 days
with mean of 35.6 + 3.4 (SD). Birth weight ranged from 785
g to 4,165 g with mean of 2,460 + 810 (SD). In study by
Jing lui et al a statistical significance was noted pertaining to
the gestational age, mode of delivery and TTNB however in
our study, though most babies with TTNB were term and
delivered via LSCS but statistically were insignificant.

In our study TTNB was diagnosed by LUS in gestational
age as early 34 weeks which is usually not considered when
being evaluated clinically.

Agni et al[57 studied used ultrasonography to diagnose
various respiratory conditions and to predict the
development of bronchopulmonary dysplasia only via
abdominal approach and never used LUS for evaluation.
However newer studies are considering the various regions
of lung during ultrasound and diagnosis is made based on
LUS finding than transabdominal scan of lung field.

In our study longitudinal scan of lung bilaterally was done
and compared and a diagnosis was made. 6 lung fields on
each side were taken into consideration.

In study by Jing lui et al,*® TTNB cases were compared
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with normal babies LUS and LUS of RDS cases. It was
noted that DLP was noted only in case of TTNB and not in
any other case. However other features like a line
disappearance, consolidation, pleural line abnormalities
were seen in all cases. Similarly in our study we noticed
DLP was noted only in TTNB cases. This confirms that
DLP sign is specific of TTNB and a great diagnostic marker
of TTNB. But consolidation was not seen in any of the
TTNB cases.

Studies are lacking pertaining to the comparison of x-ray
and LUS .In present study X-ray and LUS of each case was
compared at presentation. It was noted that

Robert copetti et al study, sensitivity and specificity of DLP
in LUS were noted to be 100 % each respectively.

In study conducted by Jing lui et al sensitivity and
specificity of DLP was 76.7 and 100 % respectively.
However in our study sensitivity & specificity of DLP was
68 % and 100 % suggesting it is more useful as a diagnostic
tool than screening. The positive predictive value was noted
to be 100 % which indicates that all cases with DLP are
diagnostic of TTNB.

In an observational study by Shui Wen Chen at al,®! 3405
babies admitted to NICU irrespective of the cause were
screened using LUS and divided into respiratory and non
respiratory cases based on LUS.

However in our study we have included cases with
respiratory distress and diagnosed further based on LUS
finding.

It was also discovered in this study that the ultrasonic
features of different lung fields could be different in patients
with TTNB. DLP was manifested on one side and interstitial
lung syndrome or white lung on the other side; this
phenomenon indicated that the water content of the lung
tissue (i.e., the degree of pulmonary edema) in different
regions was inconsistent in patients with TTNB. Therefore,
LUS is beneficial for further understanding lung diseases
such as TTNB.

Conclusion

As it is an inexpensive, easily available bedside tool, it can
be routinely used for early diagnosis of TTNB. The easy
access, less exposure to radiation and possibility of repeated
usage in comparison to Xray makes it more reliable option
than Xray

LUS has better specificity than Xray in diagnosis of TTNB.
Hence this study demonstrates that LUS can accurately and
reliably diagnose TTNB. It can be differentiated easily from
RDS and other causes of distress as DLP is seen only in
cases of TTNB .Hence, LUS is valuable for distinguishing
among causes of neonatal dyspnoea, especially for the
differentiation of TTNB and RDS

Therefore LUS could be used widely in NICU as 1st line of
diagnostic medium in diagnosis of TTNB for effective

management.
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