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Parameter  

(mean(SD))                                               

2 min.   5 min.               10 min. p 2-5 

min.   

p 5-10 min.               

BP systole, mmHg 68 (18) 71 (13) 70 (11) ns ns 

BP diastole, mmHg 41 (16) 38 (11) 36 (12) ns ns 

BP mean, mmHg 51 (15) 50 (11) 49 (10) ns ns 

HR, bpm 157 (21) 154 (17) 155 (14) ns ns 

SpO2, %,  

 

70 (18) 81 (14) 92 (6) 0.01 < 0.01 

Figure 2, change 

of left ventricular 

end diastolic 

diameter (white) 

and change of the 

left ventricular 

end systolic 

diameter (grey) 

during 2, 5 and 10 

min time points. ** 

p<0.001, * p<0.01  

Figure 1, change 

of left ventricular 

output (mL/kg/min) 

during 2, 5 and 10 

min time points. ** 

p < 0.001 

Figure 3, 

shortening fraction 

of the left ventricle 

during 2, 5 and 10 

min time points. ** 

p < 0.001 

 Background 
 

The transition at birth causes major 

changes including initiation of 

breathing and reversal of shunt in the 

ductus arteriosus and foramen ovale. 

The transition is vital for adequate gas 

exchange and oxygenation. Heart rate 

is the only objective cardiac parameter 

used to evaluate the infant at birth. 

Further data are sparse and knowledge 

is mostly based on animal studies   

Aim 
 

To assess hemodynamic changes with 

repeated measurements in the first 10 

minutes of life with focus on changes in 

left ventricular dimensions and output.   

 
Methods 
 

In 24 infants, heart rate and blood 

pressure were measured non-invasively 

at 2, 5 and 10 min after birth. Also an 

ultrasound was performed. 

 

Results 
 
Demographics 
 

45% of the infants was male born at a gestational age of 39 (37-40) weeks with a mean 

birthweight of 3590 (486) grams. Births were all uncomplicated with an Apgar score of 

8 (5-9) at 1 min., 9 (7-10) at 5 min. and 10 (8-10) at 10 min. 

 
Heart rate, saturation and blood pressure 
 

SpO2 increased significantly in the first 10 minutes after birth (table) HR and BP did not 

significantly change in the first 10 minutes after birth (table).  

       

Cardiac changes 
 

Left ventricular output increased between 2 and 5 minutes (151 (47) vs. 203 (55) 

mL/kg/min (p<0.001)) and remained stable at 201 (45) mL/kg/min at 10 minutes (figure 1). 

The increase in left ventricular output was significantly associated with left ventricular 

stroke volume (r = 0.94, p= 0.01), but not with HR (r = 0.37, ns) between 2 and 5 minutes 

time points. 

The increase in left ventricular end diastolic diameter is mostly caused by an increase 

in preload as this increases from 2 to 5 minutes (14.3 (1.3) mm vs. 16.3 (1.7) mm) 

(p<0.001) and then stabilized at 10 minutes1(6.7 (1.4) mm) (figure 2). Left 

ventricular end systolic diameter is only significantly different between 2 and 10 

minute time points. 

 
Shortening fraction of the left ventricle increased in the first 5 minutes (from 29 (5) % 

to 33 (7) %; p<0.001) after birth and increased further between 5 and 10 minutes, but 

this difference did not reach statistical significance (36 (6) %). (figure 3) 

 

 Conclusion 
 

A proper transition causes a swift rise in left ventricular output. This is due to an 

increased preload which causes left ventricular stroke volume and shortening 

fraction to significantly increase within the first 5 minutes after birth with no further 

increase at 10 minutes. Blood pressure readings are stable during the transition period.  

 


