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T H E 0 c c u R R E N c E of fetal bradycardia 
in association with compression of the fetal 
skull has been a recognized phenomenon 
since 1838 when Elder Nagele described 
this phenomenon and used it clinically for 
the diagnosis of fetal position. Since that 
time there have been numerous studies done 
which reinforce the thesis.‘e3 Kelly* has re- 
cently published a review article covering 
the subject. 

This study was undertaken to elaborate 
upon some of the vascular changes which 
occurred during fetal head compression. 

Methods and materials 

The present study consists of six com- 
pressions done on 4 full-term lambs. The ewe 
was anesthetized with spinal anesthesia and 
the abdomen opened. The fetal head was 
then palpated, the uterus incised over the 
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fetal head, and only the head delivered 
through the uterine incision. As rapidly as 
possible, a dissection of the fetal neck was 
done to expose both carotid arteries. A small 
plastic shunt was then placed in one carotid 
artery. This shunt had two side-arms, one of 
which accommodated a Beckman polaro- 
graphic oxygen electrode and the other a 
needle for the direct measurement of blood 
pressure. The needle recording the blood 
pressure was connected to a Statham strain 
gauge. A small flow transducer of the gaited 
sine wave type* was placed around the 
opposite carotid artery. The outputs of the 
Statham gauge, the polarographic electrode 
and the flow probe were recorded on an 
Offner dynograph. A suitable period was 
allowed after the dissection for stabilization 
of the animal. When the parameters of blood 
flow oxygen tension and blood pressure as 
well as heart rate were relatively stable the 
fetal head was compressed manually for 
periods varying between 20 and 50 seconds. 

Results 

In each fetus there was a drop in heart 
rate which occurred with compression of 
the fetal head. The drop in rate varied in 
magnitude from 20 beats per minute to 100 
beats per minute. In three of the compres- 
sions there appeared to be a spontaneous 
recovery of the fetal heart rate toward a 
normal level in spite of continued manual 
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Table I* 

Compres- Before During After 
sion No. compression compression compression 

1 2.08 2 0.1 3.52 t 0.57 1.80 2 0.01 
2 1.63 + 0.14 5.912 2.45 1.16 + 0.24 
3 1.21f.0.17 2.18kO.71 1.2620.39 
4 2.29 2 0.2 4.14 + 0.73 2.012 0.1 
5 3.28 t 0.17 6.75 2 0.31 2.98 2 0.3 
6 1.43 t 0.35 8.60 + 2.88 1.08 + 0.28 

*The resistance is calculated according to the following 
Iormula: 

mean blood pressure in mm. Hg 
carotiA~ow in cc. per minute * 

The values listed are 

the means and standard deviations of several values in the 
prrrompression, compression, and postcompression periods. 

compression. In the remaining three com- 
pressions the heart rate remained at a lower 
level throughout the period of compression. 
In the 3 lambs showing spontaneous re- 
covery of the heart rate during compression 
there was a secondary fall in the heart rate 
after the compression had been relieved and 
then the heart rate returned to precompres- 
sion levels within 30 seconds after the re- 
moval of the stimulus. In those lambs 
demonstrating no spontaneous recovery of 
the heart rate during compression there was 
also a period following removal of the 
compression when the heart rate tended to 
remain at a lower than nor-ma1 level. This 
period likewise varied between 10 and 30 
seconds. 

The carotid blood flow in all fetuses was 
markedly reduced at the onset of the com- 
pression (Fig. 1). The compression levels of 
blood flow being 50 per cent less than the 
baseline precompression levels in every in- 
stance. On release of the compression in 4 
instances the blood flow rose to levels well 
above the precompression values (Fig. 1) . 
In two of the lambs immediateIy upon re- 
lease the blood flow rose to the precompres- 
sion values. 

Examination of Table I, which is the cal- 
mean blood pressure 

culated resistance ( __ 
carotid blood flow )> 

demonstrates the marked increase in resis- 
tance during the compression and also 
demonstrates the marked decrease in resis- 
tance even below precompression values in 
the immediate postcompression period. 

The blood pressure response was an 
elevation in five compressions (Fig. 1) which 
began within 2 to 10 seconds after head 
compression. One of the fetal lambs showed 
essentially no elevation in blood pressure 
during the period of compression. 

The oxygen tension in the carotid artery 
remained essentially unchanged throughout 
the period of compression in all cases (see 
Fig. 1). 

Comment 

The oxygen available for tissue consump- 
tion is a function of both the oxygen tension 
in the capillaries and the blood flow. While 
the oxygen tension in the vessels supplying 
the head during compression remains rela- 
tively unchanged the marked decrease in 
blood flow made less oxygen available for 
tissue consumption. Misrahy’ has demon- 
strated such a deficiency in available tissue 
oxygen during fetal head compression in the 
guinea pig. The marked decrease in cerebral 
vascular resistance following head compres- 
sion also speaks strongly for tissue osygen 
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Fig. 1. Head compression in a term fetal lamb. 
Compression is applied between the two arrows. 
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deficiency or accumulation of carbon dios- 
ide, both of which are potent cerebral vas- 
cular dilators. 

The etiology of the fetal bradycardia dur- 
ing head compression may be on the basis 
of a blood pressure rise activating barorecep- 
tors which would in turn activate the vagus 
nerve or on the basis of direct central ner- 
vous system depression due to decreased 
available oxygen. The initial rapid response 
of bradycardia in association with head 
compression which in turn is associated with 
an elevation in blood pressure in the fetus 
seems to argue for the former etiology. How- 
ever, it must be remembered that the drop 
in cerebral blood flow is as dramatic if not 
more so than the rise in blood pressure. 
Therefore, available tissue oxygen in the 
central nervous system could be very 
rapidly affected. It then becomes important 
to look at the response of the fetal heart rate 
to the release of intracranial pressure in a 
search for an etiolqgy. With the release of 
intracranial pressure we found that the blood 
pressure in every instance returned almost 
immediately to a normal level, however, the 
fetal heart does not return to a normal level 
before a period of 10 to 30 seconds follow- 

ing the release of the compression. It was 
about this period of time (10 to 30 seconds 
following releasej that we saw established a 
normal carotid blood flow (Fig. 1) ) and a 
normal cerebral vascular resistance and, 
thus, made the assumption that the oxygen 
tension or the oxygen available to the tissues 
had returned to a normal level. It thus ap- 
pears that the second etiology, that of hy- 
poxic depression of the central nervous 
system, is as satisfactory an explanation as 
activation of the baroreceptor to explain the 
initial fall in heart rate and infinitely more 
satisfactory to explain the secondary fall in 
fetal heart rate or the continued depression 
of the fetal heart rate beyond the time of 
cerebral compression. 

Summary and conclusion 

1. Bradycardia, decreased carotid blood 
flow, and elevation in blood pressure has been 
demonstrated in 6 experiments employing 
fetal head compression. 

2. It appears that a possible explanation 
for the activation of the vagus nerve causing 
a decrease in fetal heart rate on compression 
of the fetal head is a relative hypoxia of the 
central nervous system. 
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