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Description

Technical Field

[0001] The present invention relates to a method for
monitoring a childbirth process of a pregnant woman.

Background of the Invention

[0002] One problem in today’s delivery methods is that
women suffer from dystocya during labor. This could re-
sult in that the delivery does not progress as desired and
that the labor is drawn out without a successful natural
childbirth. The pregnant woman may become frustrated
and it may be necessary to use methods such as, vacu-
um, forceps or caesarean to deliver the baby. The dys-
tocya of the pregnant woman may also expose the fetus
to injury and fatigue.
[0003] The lactate concentration in the blood of the fe-
tus has been measured in the past to control that the
fetus does not suffer from oxygen deficiency. However,
the lactate concentration in the fetus does not indicate
the condition of the pregnant woman. Same holds for the
lactate concentration measured in the blood of the moth-
er (see Nordström et al., British Journal of Obstetrics and
Gynaecology, 2001, vol. 108, pp. 263-268) and in the
amniotic fluid (see Henner et al., Gynäk. Rdsch. 17 (Sup-
pl. 1), 1977, pp. 113-115).
[0004] There is a need to more effectively determine
and control the condition of woman suffering from dys-
tocya at an early stage to avoid unnecessary labor before
using surgical and alternative childbirth methods.

Summary of the Invention

[0005] The method of the present invention, which is
defined in independent claim 1, provides a solution to the
above-outlined problems. More particularly, the method
is for monitoring a childbirth process of a pregnant wom-
an. In a first measuring step, a first lactate concentration
of vaginal fluids is measured. In a comparison step, it is
determined if the measured lactate concentration is
greater than a predetermined lactate concentration value
that indicates that amniotic fluid has passed from amnion
of the pregnant woman and the membrane has ruptured.
In a second measuring step, a second lactate concen-
tration is measured. In a second comparison step, it is
determined if the measured second lactate concentration
is greater than a lactate threshold interval. Furthermore,
in further aspects which are not in accordance with the
present invention as defined by the claims, when the sec-
ond lactate concentration is less than the lactate thresh-
old interval the pregnant woman is stimulated in a stim-
ulating step to give birth. When the second lactate con-
centration is greater than the lactate threshold interval
and labor does not progress normally, the woman may
be subjected to alternative childbirth options such as a
surgical childbirth, to prevent unnecessary agonizing and

drawn out efforts to give birth.

Brief Description of the Drawing

[0006] Fig. 1 is a schematic flow chart showing some
of the steps of the method of the present invention, to-
gether with further aspects of a method which is not in
accordance with the present invention as defined by the
claims.

Detailed Description

[0007] With reference to Fig. 1, the method 10 of the
present invention includes a measuring step 12 that
measures a lactate concentration 15a in fluids, such as
vaginal fluids, in connection with pregnancy to determine
whether the amniotic fluids have passed or are in the
process of being passed from the amnion. In general,
the uterus muscle of pregnant women produces lactate
so that the lactate concentration of the vaginal fluids may
be measured to provide a measurement of the amount
of lactate produced by the uterus muscle. Non-pregnant
women often have no or very little lactate in the vaginal
fluids.
[0008] If the lactate concentration 15a is higher than a
predetermined lactate concentration 13, such as 4-5
mmol/l, more preferably higher than 4.5 mmol/l, as indi-
cated in a comparison step 14 then it may be concluded
that the membranes have ruptured and amniotic fluids
likely have passed and that the childbirth labor is likely
to start after a waiting period 16. It is to be understood
that the 4-5 mmol/l is an illustrative example that applies
to most women and that the invention is not limited to the
values used in the examples.
[0009] If the lactate concentration is lower than 4.5
mmol/l then there is a high likelihood that the amniotic
fluids are still contained within the amnion. The lactate
concentration may again be measured in a measuring
step 20 after a waiting period 18. It is again determined
in the comparison step 14 whether the lactate concen-
tration is more or less than 4.5 mmol/l. If the lactate con-
centration is again below 4.5 mmol/l, a second measuring
may be conducted later and the measuring may be re-
peated at suitable time intervals until the lactate concen-
tration exceeds 4.5 mmol/l or it is obvious that the amni-
otic fluids have passed.
[0010] As indicated above, if the lactate concentration
measured in the measuring step 12 is above 4.5 mmol/l,
the next step is to wait for about two days or so to see if
the woman starts the labor by herself. In a determining
step 22, it is determined whether the labor has started or
not. If the labor has started and is progressing normally
then the childbirth procedure 24 may proceed. If it is de-
termined in the determining step 22 that the labor has
not started or the labor is not progressing normally, a
lactate concentration 15b is measured in a measuring
step 26.
[0011] In a comparison step 28 it is then determined if
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the lactate concentration 15b as measured in the meas-
uring step 26 is within a lactate threshold interval 29 that
may be about 8-10 mmol/l. If the lactate concentration
as measured in the step 26 is not within the threshold
interval 29, then it is determined in a comparison step 30
whether the lactate concentration is less than the thresh-
old interval 29 or about 8 mmol/l. If the lactate concen-
tration as measured in step 26 is greater than the thresh-
old interval 29 then a waiting step 32, such as a couple
of hours, may start to see if the labor progress normally.
If labor does not progress normally, in a method not in
accordance with the present invention as defined by the
claims alternative childbirth options may be considered
such as caesarean, forceps or the use of suction cups
that are connected to vacuum to draw out the baby. An
important feature of the present invention is that the mon-
itoring of the lactate concentration may be used to predict
whether the woman is likely to give a natural birth or not
without forcing the pregnant woman to go through long
and agonizing efforts to give birth. It is therefore possible
to use alternative childbirth options at a relatively early
stage. It is to be understood that the 8-10 mmol/l is an
illustrative example that applies to most women and that
the invention is not limited to the values used in the ex-
amples.
[0012] If the lactate concentration, as measured in step
26, is less than the threshold interval 29, then in a method
not in accordance with the present invention as defined
by the claims the woman may be stimulated with drugs
or other aids to give birth in a stimulation step 34. In a
determining step 36, it may be determined if the labor is
progressing normally. If the labor is progressing normally
the woman may proceed to give birth 38. If the labor is
not progressing normally, the lactate concentration may
again be measured in the measuring step 26 and the
process continues in the comparison step 28, as de-
scribed above.
[0013] If it is determined in the comparison step 28 that
the lactate concentration, as measured in step 26, is at
the threshold interval 29, such as between 8-10 mmol/l,
then it is determined whether the labor is progressing
normally in a determining step 40. If labor is progressing
normally, the woman may proceed to give birth 42. In a
method not in accordance with the present invention as
defined by the claims, if labor is not progressing normally,
the woman may be stimulated to give birth in the stimu-
lation step 34 and the process continues to the determin-
ing step 36, as described above.
[0014] The various processing loops may continue un-
til the woman either gives birth by herself or is subjected
to alternative childbirth options (which are themselves
not part of the method in accordance with the present
invention). As indicated above, an important feature of
the present invention is that the woman may be prevented
from agonizing and long childbirth efforts before alterna-
tive childbirth options are used. Alternative childbirth op-
tions may be used at an earlier stage when the lactate
concentration indicates that the uterus muscle is operat-

ing above the lactate threshold without resulting in a nat-
ural childbirth.
[0015] While the present invention has been described
in accordance with preferred compositions and embod-
iments, it is to be understood that certain substitutions
and alterations may be made thereto without departing
from the scope of the following claims.

Claims

1. A method of monitoring a childbirth process of a preg-
nant woman, comprising:

- measuring in a first measuring step (12) a lac-
tate concentration (15a) of vaginal fluids;
- comparing in a first comparison step (14) said
measured lactate concentration (15a) to a pre-
determined lactate concentration (13);

wherein said measured lactate concentration (15a)
being higher than said predetermined lactate con-
centration (13) indicates that the membrane has rup-
tured and amniotic fluid has passed from an amnion
of said woman.

2. The method according to claim 1 wherein, if said
measured lactate concentration (15a) is lower than
said predetermined lactate concentration (13), the
method further comprises measuring the lactate
concentration (15a) in a further measuring step (20)
after a waiting period (18), and comparing in a further
comparison step (14) said measured lactate concen-
tration (15a) to the predetermined lactate concentra-
tion (13); and optionally repeating said steps at suit-
able time intervals until the measured lactate con-
centration (15a) exceeds the predetermined lactate
concentration (13).

3. The method according to claim 1 wherein, if said
measured lactate concentration (15a) exceeds said
predetermined lactate concentration (13), the meth-
od further comprises determining, after a waiting pe-
riod (16), in a determining step (22), whether labor
has started and whether labor is progressing nor-
mally.

4. The method according to claim 3, comprising, if labor
is not progressing normally:

- measuring in a second measuring step (26) a
second lactate concentration (15b) of vaginal
fluids;
- comparing in a second comparison step (28)
said measured second lactate concentration
(15b) to a lactate concentration threshold inter-
val (29), to determine whether said measured
second lactate concentration (15b) is within said
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lactate concentration threshold interval (29).

5. The method according to claim 4 wherein, if said
measured second lactate concentration (15b) is
within said lactate concentration threshold interval
(29), the method further comprises determining in a
second determining step (40) whether labor is pro-
gressing normally.

Patentansprüche

1. Verfahren zum Überwachen eines Entbindungspro-
zesses einer schwangeren Frau, umfassend:

- Messen, in einem ersten Messschritt (12), ei-
ner Laktatkonzentration (15a) von Vaginalflui-
den;
- Vergleichen, in einem ersten Vergleichsschritt
(14), der gemessenen Laktatkonzentration
(15a) mit einer vorbestimmten Laktatkonzentra-
tion (13);
- wobei, wenn die gemessene Laktatkonzentra-
tion (15a) höher als die vorbestimmte Laktatkon-
zentration (13) ist, dies anzeigt, dass die Mem-
bran gerissen ist und Fruchtwasser aus einer
Fruchtblase der Frau ausgetreten ist.

2. Verfahren nach Anspruch 1, wobei, wenn die ge-
messene Laktatkonzentration (15a) niedriger als die
vorbestimmte Laktatkonzentration (13) ist, das Ver-
fahren weiter ein Messen der Laktatkonzentration
(15a) in einem weiteren Messschritt (20) nach einer
Wartezeit (18) und ein Vergleichen der gemessenen
Laktatkonzentration (15a) mit der vorbestimmten
Laktatkonzentration (13) in einem weiteren Ver-
gleichsschritt (14); und optional

- ein Wiederholen der Schritte in geeigneten Zei-
tintervallen, bis die gemessene Laktatkonzent-
ration (15a) die vorbestimmte Laktatkonzentra-
tion (13) übersteigt, umfasst.

3. Verfahren nach Anspruch 1, wobei, wenn die ge-
messene Laktatkonzentration (15a) die vorbestimm-
te Laktatkonzentration (13) übersteigt, das Verfah-
ren weiter ein Bestimmen, nach einer Wartezeit (16),
in einem Bestimmungsschritt (22), ob die Wehen be-
gonnen haben und ob die Wehen normal voran-
schreiten, umfasst.

4. Verfahren nach Anspruch 3, umfassend, wenn die
Wehen nicht normal voranschreiten:

- Messen, in einem zweiten Messschritt (26), ei-
ner zweiten Laktatkonzentration (15b) von Va-
ginalfluiden;
- Vergleichen, in einem zweiten Vergleichs-

schritt (28), der gemessenen zweiten Laktatkon-
zentration (15b) mit einem Laktatkonzentration-
Schwellenintervall (29), um zu bestimmen, ob
sich die gemessene zweite Laktatkonzentration
(15b) innerhalb des Laktatkonzentration-
Schwellenintervalls (29) befindet.

5. Verfahren nach Anspruch 4, wobei, wenn sich die
gemessene zweite Laktatkonzentration (15b) inner-
halb des Laktatkonzentration-Schwellenintervalls
(29) befindet, das Verfahren weiter ein Bestimmen,
in einem zweiten Bestimmungsschritt (40), ob die
Wehen normal voranschreiten, umfasst.

Revendications

1. Procédé de surveillance d’un accouchement d’une
femme enceinte, comprenant :

- la mesure lors d’une première étape de mesure
(12) d’une concentration de lactate (15a) de flui-
des vaginaux ;
- la comparaison lors d’une première étape de
comparaison (14) de ladite concentration de lac-
tate mesurée (15a) à une concentration de lac-
tate prédéterminée (13) ;

dans lequel ladite concentration de lactate mesurée
(15a) qui est supérieure à ladite concentration de
lactate prédéterminée (13) indique que la membrane
s’est rompu et que du liquide amniotique est passé
depuis un amnios de ladite femme.

2. Procédé selon la revendication 1, dans lequel, si la-
dite concentration de lactate mesurée (15a) est in-
férieure à ladite concentration de lactate prédéter-
minée (13), le procédé comprend en outre la mesure
d’une concentration de lactate (15a) lors d’une autre
étape de mesure (20) après une période d’attente
(18), et la comparaison lors d’une autre étape de
comparaison (14) de ladite concentration de lactate
mesurée (15a) à ladite concentration de lactate pré-
déterminée (13) ; et optionnellement la répétition
desdites étapes à intervalles de temps appropriés
jusqu’à ce que la concentration de lactate mesurée
(15a) dépasse la concentration de lactate prédéter-
minée (13).

3. Procédé selon la revendication 1, dans lequel, si la-
dite concentration de lactate mesurée (15a) dépasse
ladite concentration de lactate prédéterminée (13),
le procédé comprend en outre le fait de déterminer,
après une période d’attente (16), lors d’une étape
de détermination (22), si le travail a commencé et si
le travail se déroule normalement.

4. Procédé selon la revendication 3, comprenant, si le
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travail ne se déroule pas normalement :

- la mesure lors d’une seconde étape de mesure
(26) d’une seconde concentration de lactate
(15b) de fluides vaginaux ;
- la comparaison lors d’une seconde étape de
comparaison (28) de ladite seconde concentra-
tion de lactate mesurée (15b) à un intervalle de
seuil de concentration de lactate (29), pour dé-
terminer si ladite seconde concentration de lac-
tate mesurée (15b) se trouve dans ledit interval-
le de seuil de concentration de lactate (29).

5. Procédé selon la revendication 4 dans lequel, si la-
dite seconde concentration de lactate mesurée (15b)
se trouve dans ledit intervalle de seuil de concentra-
tion de lactate (29), le procédé comprend en outre
le fait de déterminer lors d’une seconde étape de
détermination (40) si le travail se déroule normale-
ment.
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