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Abstract:
Background: Transient tachypnea (TTN) is a common disorder of the newborn. It is characterized by the 
early onset of tachypnea sometimes with retractions or expiratory grunting and occasionally cyanosis that is 
relieved by minimal oxygen supplementation (<40%).
Objectives: To identify the risk factors and describe the clinical characteristics, treatment and outcome of 
infants with TTN.
Patients and methods: This study was carried out on 100 newborn babies with birth weight of 2500 to 4000 
gm and gestational ages range from (completed 37 -42 wks), who were admitted to the neonatal care unit 
of Children Welfare Teaching Hospital, Medical city, Baghdad, from 1st of September 2013 to the 31st of 
January 2014, and diagnosed as having TTN.
Results: Males represented 68% and females were 32%, with a male to female ratio of 2.1:1. Fifty-three 
percent aged 38 weeks, compared to 38% aged < 38 weeks and 9% > 38 weeks, indicating that there 
was a significant inverse correlation between the incidence of TTN and the gestational age. There was a 
highly significant inverse correlation between the neonate’s weight and the frequency of TTN. Cesarean 
section done in 80% compared to 20% delivered with spontaneous vaginal delivery (SVD) and neonates 
who were delivered by elective section were more likely to have TTN than those delivered with SVD or 
emergency section. The history of maternal diabetes in (17%), a statistically significant association was 
found between TTN and the maternal Diabetes Mellitus but not with other maternal diseases. Tachypnea 
and chest retraction were the most frequent clinical manifestations, 93% and 72% respectively. Chest X-ray 
revealed that 71% had increased pulmonary vascular markings, over aeration in 22%. Out of the 100 cases, 
95% were discharged after they improved without complications, 5% complicated with Pneumothorax. No 
death in the studied group.
Conclusions: There was a significant association between TTN and maternal diabetes, mode of delivery 
especially elective CS, lower gestational age (38 weeks and less), and lower body weight. The most frequent 
clinical manifestations of TTN are Tachypnea and chest retraction. Increased pulmonary vascular markings 
and over- aeration are the most frequent radiological manifestations. TTN is a self-limited disease in most 
of the cases. 
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Introduction:

Transient tachypnea is a common physiologic disorder of the 
newborn. It is characterized by the early onset of tachypnea 
sometimes with retractions or expiratory grunting and 
occasionally cyanosis that is relieved by minimal oxygen 
supplementation (<40%)(1).The initial clinical picture is 
usually completely resolved by 48 to 72 hours, hence the 
term transient. Hypercapnia and acidosis are uncommon. 
Distinguishing the disease from RDS and other respiratory 
disorders (e.g pneumonia) may be difficult, and transient 
tachypnea is frequently a diagnosis of exclusion; the distinctive 
features of transient tachypnea are rapid recovery of the infant 

and the absence of radiographic findings for RDS (hypo-
aeration, diffuse reticulo-granular pattern, air bronchogram) 
and other lung disorders.(1)Transient tachypnea of the newborn 
(TTN) is the most common cause of respiratory distress in 
newborns. Although associated with some morbidity, it is 
generally believed that once TTN resolves, there is no further 
increased risk for respiratory disease (2).Transient tachypnea 
results from pulmonary edema secondary to inadequate or 
delayed clearance of fetal alveolar fluid. Fetal alveolar fluid is 
continuously secreted during pregnancy through an epithelial 
chloride secretion mechanism and the rate of secretion 
decreases a few days before delivery (3). Risk factors for 
TTN include: Birth by cesarean section with or without 
labor, Precipitous birth, Preterm birth, Male gender, Multiple 
gestations, Maternal diseases:  Diabetes mellitus and Asthma 
and Macrosomia.(4) Other obstetric factors such as excessive 
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maternal sedation, prolonged labor and  volume of maternal 
intravenous fluid have been less consistent (5).Treatment is 
mainly supportive with provision of supplemental oxygen as 
needed. More severe cases may respond to continuous airway 
pressure (CPAP) to improve lung recruitment. TTN is a self-
limited disease with no risk of recurrence and the prognosis is 
excellent (3, 4).This study aimed to identify the risk factors, 
the clinical characteristics, treatment and outcome of infants 
with TTN.

Patients and methods: 
A descriptive study was carried out on 100 term neonates 
(completed 37 -42 wk) who were admitted to the NCU 
in children welfare hospital in medical city from the 1st of 
September 2013 to the 31st of January 2014, and diagnosed as 
having Transient Tachypnea of Newborn (TTN).The gestational 
age was determined using (the first day of the last menstrual 
period dating by the mother and/or obstetric ultrasonography 
in the first trimester and Ballard score postnatally). The body 
weight of the affected neonates ranged 2.5-4 kg. Information 
regarding gestational age, body weight, clinical manifestations, 
risk factors as, maternal diseases (D.M, Asthma, Hypertension, 
and anemia), maternal drug history (dexamethasone), lines 
of treatment, complications was obtained from medical 
records and baby care giver. Diagnosis of TTN was made 
by pediatricians based on history and clinical manifestations 
(early onset of tachypnea that responds to oxygen within 48-72 
hrs, and exclusion of other causes of respiratory distress) and 
was supported by radiographic findings on C-XR (increased 
pulmonary vascular markings, over aeration of the lungs). 
C-XR was done for all neonates and seen by radiologist, who 
described the radiological findings in a report for each neonate. 
All neonates were sent for CBP, CRP, and Blood culture. All 
those who had positive CRP and/or positive Blood culture 
results were excluded from the study.
Statistical analysis: Data of the 100 neonates were entered and 
analyzed by using the statistical package for social sciences 
(SPSS) software for windows version 20. Descriptive statistics 
were presented as median, ranges, frequencies, (number of 
cases) and proportions (%).Cross-tabulation and chi square 
test were used to assess the significance of differences in 
frequencies of the variables. Level of significance as P value 
of ≤ 0.05 was considered as significant and ≤ 0.001 as highly 
significant, P value > 0.05 as not significant.  Results and 
findings were presented in tables and figures.

Results:
Sixty-Eight percent of patients were males, 32%were females, 
with a male to female ratio of 2.1:1, so TTN was more 
frequent among males than females and a highly significant 
correlation had been found between the incidence of TTN 
and male gender, (P value< 0.001), (Table 1).The median age 
of gestational age was 38 weeks and the range was 37 to 40 
weeks. According to the value of the median, the studied group 
was divided into three groups (below, above and the median), 

this revealed that more than half (53%) of the studied group 
aged 38 weeks, compared to 38% aged less than 38 weeks and 
9% aged > 38 weeks, indicating that there was a significant 
inverse correlation between the incidence of TTN and the 
gestational age, (Table1). There was a highly significant inverse 
correlation between the neonate’s weight and the incidence of 
TTN, the incidence much decreased with the larger weight, 
(P<0.001), (Table 1).Cesarean section was the dominant mode 
of delivery in 80% of the cases, compared to 20% delivered 
with SVD. Elective cesarean section was the most frequent 
type of cesarean section, in 72% vs. only 8% of emergency 
cesarean. There was a highly significant correlation between 
the elective cesarean section and the incidence of TTN. 
The history of diabetes was positive in mothers of (17%) of 
neonates, hypertension in (11%), Asthma in (9%), anemia with 
pregnancy in (1%). Statistically significant association had 
been found between the incidence of TTN and the maternal 
Diabetes Mellitus but not with other diseases (P.value:0.01).
Tachypnea and chest retraction were the most frequent 
clinical manifestations among studied group; 93% and 72%, 
respectively. Expiratory grunting was reported in 45% and 
cyanosis in 5% of the cases. Chest X-ray revealed that (71%) 
had increased pulmonary vascular marking, over-aeration 
in (22%) and normal C-XR findings in (7%).Oxygen mask 
was used as a line of treatment in (83%), CPAP in (13%) and 
oxygen by nasal cannula in (4%). The duration of treatment 
ranged from 1 to 5 days accordingly, with a median duration 
of 3 days.Out of the 100 cases, (95%) were discharged after 
they improved without complication, 5% were complicated 
with pneumothorax, no death in the studied group.There were 
13 cases needed CPAP during treatment, among these cases 
there was statistically significant correlation between CPAP 
and lower gestational age (<38weeks), (P=0.037), lower body 
weight of neonate (P= 0.026), elective CS (P=0.018). Maternal 
chronic diseases showed no significant association with CPAP 
(P>0.05)(Table 2).
Correlation of CPAP with gender and pneumothorax: In table 3, 
males represented (69.2%) of the 13 CPAP neonates and (69%) 
of 87 neonates on the mask &nasal cannula, while females 
represented 30.8% vs. 31% respectively, the difference was 
statistically not significant, P>0.05. Regarding the correlation 
between pneumothorax and CPAP it had been significantly 
found that pneumothorax was more frequent with CPAP than 
mask &nasal cannula, 3 of the 13 neonate on CPAP (23.1%) 
complicated with pneumothorax while out of the 87 neonates 
on the mask &nasal cannula, only(2.3%) were complicated 
with pneumothorax, P=0.01(Table 3).
Table1: Demographic characteristics of 100 neonates

Variables number percent P value

Gender
Male

Female
68
32

68.0
32.0

< 0.001     Highly 
significant
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Gestational 
age (Wks)

< 38
38

> 38
Median
Range

38
53
9
38

34 -40

38.0
53.0
9.0 < 0.001

Highly significant

Weight (Kg)

2.5 – 3.0
> 3 – 3.5

> 3.5
Median
Range

63
27
10
3

2.5 - 4

63.0
27.0
10.0

< 0.001
Highly significant

Table 2: Correlation between CPAP and other variables 
(N=13)

  Variables  
CPAP

No.             
percent

O2mask, 
cannula

No.            
percent

P value

Gender
Male
Female
Total

9 ( 69.2 )
4 ( 30.8)                  
13 ( 100.0)                                                  

60 ( 69.0 )               
27( 31.0 )
87 ( 100.0 )              0.76    NS

Complications
              
Pneumothorax
None
Total

                     
3 ( 23.1)                    
10 (76.9)                   
13 (100.0)

                  
2(2.3)               
85 (97.7)                
87(100.0)

0.01  Sign.

Table 3: Correlation of mode of treatment with gender and 
pneumothorax

Variables CPAP
Number Percent P Value

Gestational age
< 38
38
> 38

9
4
0

69.2
30.8
0.0 0.037

Weight
  2.5 – 3.0
> 3.0 – 3.5
> 3.5

10
3
0

76.9
23.1
0.0 0.026

Mode of Delivery
      Elective
      Emergency
      SVD

9
3
1

69.2
23.1
7.7 0.018

Maternal diseases
     Asthma
     Diabetes Mellitus
     Hypertension
     Others

0
3
0
0

0.0
23.1
0.0
0.0

0.092

Discussion:
The sex distribution was 68% males, 32% females (male to 
female ratio was 2.1:1). Males affected 2-3 folds more than 
females, with significant P value, this is in agreement with Dani 
C. et al (1999) (6), Asenjo M (2007).(7)There are significant 
differences in the growth and maturation of the lungs in males 
and females, resulting in different susceptibilities. Early 
differentiation and maturation of female as compared with male 
fetal lung predates surfactant differences and are first observed 
during a period of epithelial proliferation. (8) Neonates who 
were delivered by elective section were more likely to have 
TTN than those delivered with SVD or emergency section. This 
is in agreement with Dani C. et al (1999)(6)who found ,TTN 
was more frequent in neonates delivered by CS ,and Levine 
EM.et al (2001) (9) who found an increased risk of general 
respiratory problems including TTN in neonate delivered after 
elective CS , compared with those delivered after a trial of 
labor , and an increase TTN by 2-3 folds than those by normal 
vaginal delivery.During spontaneous labor there is decrease in 
secretion of fetal lung liquid and an increase in its absorption 
and release of surfactant is stimulated, this may be mediated 
by raised level of catecholamine and steroid in the fetus in 
response to rupture of membrane and stress of labor. CS 
disrupt the process of corticosteroid release through the stress 
of labor.(3) Fifty-three percent of the studied group aged 38 
week , compared to 38% aged less than 38 weeks and 9% aged 
> 38 weeks, indicating that there was a significant inverse 
correlation between the incidence of TTN and the gestational 
age. This is in agreement with Riskin A.(2005)(10) who found 
that the delivery of neonate with younger GA is a risk factor 
for TTN, and this is consistent with Hansen A K. et al(2007) 
(11) , who found TTN more frequent between 37-39 weeks 
gestation. Immaturity of epithelial sodium channels has been 
shown to impair fluid resorption, and as ENaC expression 
is developmentally regulated, this explain the association of 
TTN and younger GA.(3) The body weight of 63% of the 
affected neonates was 2.5-3 kg and 27% had body weight 3.1-
3.5 kg. There was a highly significant correlation between the 
neonates weight and the incidence of TTN, the incidence much 
decrease with the larger weight.(P<0.001). This is in agreement 
with Tutdibi E, et al (2010) (12) who found, elective cesarean 
section, lower GA, male gender, and lower birth weight were 
associated with TTN. The history of diabetes was positive 
in mothers of 17% neonates , and statistically significant 
association had been found between the incidence of TTN 
and the maternal Diabetes Mellitus ,this result is compatible 
with Dani C et al (1999).(6) This study showed that maternal 
asthma was positive in 9% of the affected neonates but this 
result is statistically not significant, this is not compatible with 
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Demissie K .et al (1998)(13) and Subramanian K N S et al 
(2006)(14) .there may be a need for larger study to establish 
this association. Tachypnea and chest retraction were the 
more frequent clinical manifestations among studied group. 
Expiratory grunting was less frequent, and the least frequent 
clinical manifestation was cyanosis.(3)
Radiological findings revealed that the most frequent finding 
is accentuated pulmonary vascular markings followed by over 
aeration.(3) The clinical features usually resolved in the first 72 
hours. This is compitable with the facts that were documented 
in pediatric and neonatal textbooks (1,3). Eighty seven percent 
of the affected neonates received oxygen either by mask 
(83%) or by nasal cannula (4%), while 13% received oxygen 
by CPAP. Among these cases there was statistically significant 
correlation between CPAP use and < 38 weeks gestational age, 
lower body weight of neonate, elective CS, and male gender. 
This is in agreement with Tutdibi E, et al and Reuter S et al 
(12, 15) who found that elective cesarean section, lower GA, 
male gender, and lower birth weight were associated with 
TTN, and associated with more severe form.Out of the 100 
cases, (95%) were discharged after they had improved without 
complications, 5 % were  complicated with pneumothorax ,and 
it is found that pneumothorax was more frequent with CPAP 
rather than other lines of treatment (3). Although TTN is a self 
– limited process, supportive therapy may be accompanied by 
complications .CPAP is associated with increased risk of air 
leak (16). Late-preterm delivery, lower initial umbilical artery 
pH (<7.25), and lower Apgar score at 1 min were independently 
associated with poor prognostic treatment outcomes in infants 
with TTN (17). Conclusions: Males were affected more than 
females. There was a significant association between TTN and 
maternal diabetes, mode of delivery especially elective CS, 
lower gestational age (38 weeks and less), and lower body 
weight. The most frequent clinical manifestations of TTN are 
Tachypnea and chest retraction. Increased pulmonary vascular 
markings and over- aeration are the most frequent radiological 
manifestations. TTN is a self-limited disease in most of the 
cases. We recommend delaying elective caesarean section 
until 39- 40 weeks or until spontaneous labor starts.
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