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A Study on the Fetal Heart Rate Patterns, pH and Uterine
Contractions during Labor
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Table 1. Age Distribution in 39 patients

Age ’ No. of cases l %

20-24 10 25.6
25-29 16 41.0
30-34 8 20.5
35-39 4 10.3
40 or more I 1 2.6
Total | 39 100.0
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Table 28 ztct. BREBHRERE 24HI(61.5%) <] A=
23 EEEEe e A Bgx 4 FOmE
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Table 2. Indications for Fetal Monitoring in 39 patients

.. No. of
Indication cases %
To})l(emia wij;h or without chronic 8 20.5
ypertension
Premature rupture of membrane 5 12.8
Prolonged labor 4 10.2
Abnormal FHR by auscultation 2 5.1
Meconium in amnietic fluid 1 2.6
Postdate gestation 1 2.6
Prematurity 3 7.7
Elective monitoring in Normal 15 38.5
term pregnancy
Total I 30 | 100.0
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ghe] <7.25001 i v}

b) Acceleration: periodic accelerationol %= #Fl=
6ol g om] o] EY iy pHi= 7.325019 = 66 =2F
7.25 Ll Eol R+

¢) Early deceleration: 10fle A} early deceleration
o] e glov o 59 T pHE 7.312¢10 2 2%
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<7.2¢] 31}

¢) Late deceleration: 4flo] A late deceleration®] &
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Table 3. Relation between Qualitative Periodic Changes and Fetal Acid-Base Values

pH and Uterine Contractions during Labor—

pH
Periodic change No. of cases | Mean pH [Range of pH
>7.25 §; 20 | <72

No periodic change 14(35.9%) 7.318 | 7.208-7.395 12(85.7%) 2(14.3%) 0
Acceleration 6(15.4%) 7.325 | 7.262-7.404] 6(100.0%)| 0 0
Early deceleration 10(25.6%) 7.312 | 7.203-7.390| 9(90.0%)| 1(10.0%) 0O
Variable deceleration 5(12.8%) 7.28% | 7.192-7.305, 3(60.095)| 1(20.0%) 1(20.0%)
Late deceleration 4(10.3%) 7.254 | 7.168-7.341f 1(25.0%)| 2(50.0%) 1(25.0%)

39(100.0%) 31 6 2

Total

Table 4, Relation between Baseline FHR and Fetal
pH in 39 cases

F# 14 Apgar scorex 8.70| 3 6% 56(83.3%)
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pH<7.25¢] 3. variable deceleration-g& F#23% e}t ba-
seline FHRZ} 160[8)/4 Bl ESl 3 $-+= 3@l sl =2
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.
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4 Apgar scoreX 9.20| 02 143 136192, 9%) % A
1% Apgar score>79] 4l v}, periodic change”} accelera-
tiono] 1} carly decelerationg]l Efel Alx o] 2} u] =31 £

Bl hete] Ags] % Aelslz 581%F 201(40%) 7
145 Apgar score<6°] ¢l c}. late decelerationo] Q& B
AA e FERS IH 15 Apgar score’} periodic
change 9l%& Bl Hodhed A4 dold 6.80)% e 1
4 Apgar score <69l A ¥+ 46F 2M(B0%)} =9
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Apgar scoretd] BithE WEY KEE Table 604 »
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¥2 14 Apgar scorez} 8.90|$lz 3113 28{AI(90.3%)
ol A} 14 Apgar score>T7o| %leb. FSB-pH 7.2~7. 259
A= HERS T 14 Apgar score’t 7.5019 =

E x4t Z acceleratione] Q& fol A HEERY 6% 3(50%)°1 4 14 Aqgar score<<6o]%it}. FSB
Table 5. Correlation of Periodic Changes in the Two Hours Prior to Delivery with Apgar Score
at One Minute in 39 cases

Apgar score at one minute )

Periodic change No. of cases 1-3 4-6 ‘ 7-10

Mean Range

Nao. of cases | No. of cases 1 No. of cases
No periodic changes 14 9.2 6-10 0 1 (7.1%)] 13(92.9%)
Accelerations 6 8.7 6-10 0 1(16.7%); 5(83.3%)
Early decelerations 10 8.7 4-10 0 2(20.0%)| 8(80.0%)
Variable decelerations 5 7.2 4-10 0 2(40.0%) 3(60.0%)
Late decelerations 4 6.8 3-9 1(25.0%) 1(25.0%)| 2(50.0%)




—&FH : Sk BROENE % pHst FEKMMRR ] HIME—

Table 6. Correlation of Fetal pH within Two Hours of Delivery with Apgar Score at One Minute

in 39 cases
Apgar score at one minute
Fetal pH No. of cases 1-3 4-6 l 7-10
Mean Range

No. of cases | No. of cases | No. of cases
>7.25 31 8.9 4-10 0 3 (9.7%)| 28(90.3%)
>7.2<7.25 6 7.5 4-10 0 3(50.0%)| 3(50.0%)
<7.2 2 4.5 3-6 1(50.0%)| 1(50.0%) 0

-pH<7.290 ol Al &= FEm REsE A4 vt T
14 Apgar score?t 4.5¢190 32 2( =5 14 Apgar
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eIE Y ER
ST MRS 3 EfES ke 24 FHR-
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47%e1 4 pH=<7.250& Mfpelg etz st =t
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pH and Uterine Contractions during Labor—
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ABSTRACT

A Study on the Fetal Heart Rate Patterns,
pH and Uterine Contractions during Labor

Hyo Pyo Lee
Department of Obstetrics and Gynecology, College of
Medicine, Seoul National University

Accurate assessment of fetal condition during labor
constitutes one of the major problems of modern obs-
tetrics. For practical purposes, two methods are offered
as promising approaches to this problem, viz., con-
tinuous monitoring of the fetal heart rate and micro-
blood sampling from the fetal scalp.

This study was performed in an attempt to evaluate
the correlation between fetal heart rate-uterine con-
traction (FHR-UC) patterns and fetal scalp blood pH
(FSB-pH) in the terminal part of labor with neonatal

outcome among 15 cases of normal term and 24 cases
of high risk pregnancy admitted to Seoul National
University Hospital from June 1 to December 31, 1976.
The FHR was monitored with external cardiotocography
and the FHR-UC record was analyzed for baseline
FHR and periodic changes that were classified qualita-
tively according to Hon. Fetal scalp blood sampling
was performed by the technique of Saling and the
acid-base determinations were carried out on an IL.-113
pH-blood gas system. The significance of FHR-UC
monitoring as a means of predicting the condition of
the fetus during labor was studied by correlating
FSB-pH determinations with the analysis of the 20-
minute FHR-UC record preceding the fetal scalp blood
sample.

The obtained results are as follow:

1. There were 14 instances in the absence of any
periodic change. The mean pH of this group was
7.318. Of the pH deteriminations, 12 (85.7%) were
greater than 7.250 and only two values was <7.250

2. The mean pH of 6 determinations associated
with periodic accelerations was 7.325 with all(100%)
>7.250. The mean pH of 10 determinations associa-
ted with early decelerations was 7. 312 with 9 (90%)
>7.250

3. The mean pH of the group of 5 variable decelera-

tions was 7. 289, which was much lower than the group
without periodic changes. Of the 5, 3 (60%) were
associated with a pH >>7.250, and 2 (4023) with a
pH =7.250.

4. The mean pH of the group of 4 late decelerations
was 7.254, which was significantly lower than the
group without periodic change. Only one (25%) of
the pH values was >7.250, and three (75%) <7.250

5. There is a less than 15% chance of fetal pH
<£7.9250 with a normal baseline FHR and no periodic
changes or with the so-called “innocuous” changes of
periodic accelerations, early decelerations, and uncom-
plicated baseline bradycardia or tachycardia.

6. The analysis of the so-called “ominous” patterns
indicated that 409 of all variable decelerations and
759% of all late deceleration patterns were associated
with a pH <7.250.

7. In correlating FHR-UC patterns with Apgar
scores at 1 minute, it was found that the mean Apgar
score, associated with ominous patterns, was much
lower than that seen with no significant FHR-UC
changes. However, in the presence of late decelerations
502 of neonates had an Apgar score of greater than
6 at 1 minute, and with variable decclerations, 60%
of neonates had an Apgar score at one minute of more
than 6.

8. However, where the FSB-pH was <7. 2, neonatal
depression (Apgar score <i6) occurred in all (100%)
of two cases. FSB-PH, therefore, provided a more
reliable means of diagnosing fetal distress.

REFERENCES

Babson, S.G., and Benson, R.C.:Management of high
risk pregnancy and intensive care of the neonate.
The C.V. Mosby Co. Saint Louis, 2nd Ed., 1971

Beard, R.W., Morris, E.D., and Clayton, S.G.: pH af
fetal capillary blood as an indicator of the condition
of the fetus. J. Obstet. Gynecol. Brit. Comm., 74:
812, 1567.

Beard R.W., Filshie G.M., Knight C.A. et al: The
significance of the changes in the continuous fetal
heart rate in the first stage of labor. J. Obstet.
Gynecol. Br. Commonw., 78:865, 1971.




—EER S BRCHEE 4 pHet TEkMlREY HEMER—

Beard, R.W., and Edington, P.T.: Should fetal pH be
used in the diagnosis of fetal asphyxia? Progr. Clin.
Biol. Res., 2:95, 1975.

Beguin, F., Yeh, 5.Y., Forsythe A., and Hon, E.H.:
A study of fetal heart rate deceleration areas. II.
Correlation between deceleration areas and fetal pH
during labor. Obstet. Gynecol., 45:292, 1975.

Brady, j.P., James. L.S., and Baker M.A.: Heart rate
changes in the fetus and newborn during labor, deli-
very, and immediate neonatal period. Am. J. Obstet.
Gynecal., 8411, 1969.

Brady J.P., James, L.S., and Baker. M.A.: Fetal elec-
trocardiographic studies: Tachycardia as a sign of
Sfetal distress. Am. J. Obstet. Gynecol., 86:785, 1963.

Caldeyreo-Barcia, R. et al: Effects of uterine contractions
on the heart rate of the human fetus, Digest of the
Fourth International Conference on medical electronics,
New York, 1961. Cited from Kubli (1969).

Hon, E.H.: Tke electronic evaluation of the fetal heart
rate: Preliminary report. Am. J. Obstet. Gynecol.,
75:1215-1230, 1958.

Hon, E.H., and Khazin, A.F.: Biochemical studies of
the fetus: I. the fetal p H-measuring system. Obstet.
Gynecol., 33:219, 1969.

Hon, E.H.: Ar Introduction to fetal heart rate moni-
toring. 2nd Ed. 1975.

Kubli, F.W., Hon, E.H., Khazin A.F., and Takemura
H.: Observations on heart rate and pH in the human
fetus during labor. Am. J. Obstet. Gynecol., 104:
1190, 1969.

Low. J.A., Boston, R.W., and Pancham S.R.. The role
of fetal heart raie patterns in the recognition of fetal

asphyzia with metabolic acidosis. Am. J. Obstet.
Gynecol., 109:922, 1971.
Mendez-Bauer, C., Arnt, 1.C., Gulin, L., Escarcena,

L., and Caldeyro-Barcia, R.: Relationship between
blood pH and heart rate in the human fetus during
labor. Am. J. Obstet. Gynecol,, 97:530, 1967.

Morris, E.D., and Beard R.W.: The rationale and te-
chnigue of foetal blood sampling and amnioscopy. J.
Obstet. Gynecol. Br. Commonw., 72:489, 1965.

Quilligan, E.J., Katighak, E., and Hofshild, J.: Cor-
relation of fetal heart rate patterns and blood gas

values: II. Bradycardia. Am. J. Obstet. Gynecol.,

91:1128, 1965.
Renou, P., Newman, W., Lumley, J., and Wood, C.:

Fetal scalp blood changes in relation to uterine con-
tractions, J. Obstet. Gynecol, Br. Commonw., 75:629,
1968.

Rencu P., and Wood C.: Int'erjzretatz'on of the con-
tinuous fetal heart rate record. Clin. Obstet. Gynecol.,
1:191, 1974.

Saling, E.: Neues Vorgehen zur Untersuchung des kin-
des unter der Geburt. Arch. Gynaek, 197:108, 1962.

Saling, E.: Geburtsh. u. Frauenheilk. 292:830, 1962.
Cited form Mendez-Bauer (1967).

Saling, E., and Schneider, D.: Biochemical supervision
of the futus during labor. J. Obstet. Gynecol., Br.
Commonw., 75:799, 1967.

Shelley, T., and Tipton, R.: Dip area: A quantiative
measure of fetal heart rate patterns. J. Obster. Gy-
necol. Br, Commonw., 78:694, 1971.

Sturbois, G., Tournaire, M., Breart, G., et al: Predic-
tion of one minute Apgar score by fetal heart rate
analysis: A comparison between 3 methods, Int. J.
Gynecol. Obstet., 13:118, 1975,

Tchillinguirian, N.G.Q.: Fetal monitoring in high risk-
pregnancy. Clin. Obstet. Gynecol., 16:829, 1973.
Tejani, N., Mann, L.I.,, Bhakthavathsalan A., and
Weiss, R.R.: Correlation of fetal heart rate-uterine
contraction patierns with fetal scalp blood pH. Obstet.

Gynecol., 46:392, 1975.

Tejani, N., Mann, L.I.,, and Bhakthavathsalan, A.:
Correlation of fetal heart rate patterns and fetal
pH with neonatal outcome. Obstet. Gynecol., 48:460,
1976,

Thomas, G,: The aetiology, characteristics and diag-
nostic relevance of late deceleration patteras in routine
obstetric practice. Br. J. Qbstet. Gynecol. 82:121,
1975.

Tipton, R., and Shelley, T.: Az index of fetal welfare
in labour. J. Obstet. Gynecol. Br. Commonw., 78:
702, 1971.

Wood, C., Newman W., Lumley, J.., & Hammond ].:
Classification of fetal heart rate in relation to fetal

scalp blood measurements and Apgar score. Am. J.
Obstet. Gynecol., 105:942, 1966.

__94_._




