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AMNIOINFUSION DURING LABOR

Physiological concepts
Basic work done in sheep by Nicholas N. Fisk (AJOG, 1991; 165:1459) showed that amnioinfusion with normal saline at 38 to 39 degrees Celsius to the point that significant polyhydramnios was created (increasing the amniotic fluid volume by 500%) did not seem to effect the acid based balance of the fetus. However, the drawback of this study is that it was done with intact membranes and instead of examining the effect of continuous irrigation of the intrauterine cavity with saline solution on a patient with ruptured membranes, it examined the effect of causing polyhydramnios. The findings of this study cannot be extrapolated to humans who undergo intrauterine amnioinfusion in labor with ruptured membranes.

The same author evaluated intra-amniotic pressure in humans with polyhydramnios and he found that when the biggest pocket is deeper than 15 cm. the patients usually have pathologic intra-amniotic pressure. High intra-​amniotic pressure correlates negatively with fetal P02 and fetal pH. On the contrary, when the deepest amniotic fluid pocket is less than 15 cm. the intra-​amniotic pressure is normal. They also showed that the amniotic pressure fell significantly with drainage of amniotic fluid in those patients with raised pressure, but not in those with normal pressure. Restoration of normal amniotic pressure in one pregnancy was accompanied by marked improvement of fetal acid based status. The authors found also that in patients with oligohydramnios the amniotic pressure was always way below the average and normal levels. They concluded that pressure monitoring maybe of benefit during prenatal amnioinfusion with intact membranes and also during therapeutic amniocentesis for drainage of amniotic fluid for the purpose of decompression.

In a recent article, again Fisk and colleagues studied amniotic fluid

pressure throughout gestation in normal pregnancies. They concluded that amniotic pressure is not principally determined by intrauterine volume. They speculated that amniotic pressure, which reflects change in uterine tension as a function of radius, may instead be determined by gestation specific anatomical and hormonal influences on gravid uterine musculature. A reference range for amniotic pressure has been constructed for use in amnioinfusion and amnio reduction procedures. When the authors plotted the amniotic pressure of 8 twin pregnancies they found no clear plot pattern and instead these twin pregnancies occupied the entire spectrum of normal amniotic fluid pressure for a singleton pregnancy.

After original work with rhesus monkeys done by Gabbe, et al. amnioinfusion in humans has been studied as a treatment modality in a number of obstetric complications: variable decelerations during labor, preterm PROM, meconium stained amniotic fluid, and oligohydramnios.

Variable decelerations
Experimental work by Gabbe, et al. (Amer. Journal of Ob & Gyn, 126:353, 1976) facilitated the use of amnioinfusion as a therapeutic means of eliminating cord compression evidenced by variable decelerations. Miyazaki and Nevarez (Amer. Journal of Ob & GYN,153:301, 1985) in a prospective randomized study reported a significant decrease in variable decelerations in the amnio-infused group (51%) vs. the non-infused (4.2%). In nulliparous patients this difference was even more pronounced (66.7% vs. 0%, respectively). Moreover, in this group the rate of cesarean sections because of fetal distress was significantly decreased in the infused Nulliparous subgroup as compared with the non-infused (14.8% vs. 47.6%). In another prospective randomized trial also, Schrimmer, et al. (Amer. Journal of Ob & Gyn, 1991;165:972-5) showed a reduction of operative intervention for fetal distress. The number of cesarean sections were significantly less in the treatment group, but other interventions like forceps and vacuum extraction on their own merit were not significantly different, but when put together with the cesarean section as a group again the interventions were less in the treatment group. The problem with the study is that it was not blinded and some bias may have influenced the results.

In another prospective randomized study, Chauhan, et al. (Journal of

Reproductive Medicine, Vol. 37 No.9, Sept.1992 page 817) fails to disclose any difference in recurrent variable decelerations or bradycardia, intrapartum resuscitation with Terbutaline, cesarean section for fetal distress, fetal acidosis or APGAR scores of less than 7 when they compared amnioinfused with noninfused patients. In this study there is a slightly increased possibility of type II error because of the small numbers studied (53 patients in total with 21 patients receiving prophylactic saline amnioinfusion). Certainly it seems that the total benefit has not been yet clarified and not proven by all studies, especially given the fact that most of the studies were performed in a way that bias can not be excluded.

Preterm premature rupture of membranes
These patients are at increased risk for fetal distress due to increased likelihood of variable decelerations. Nageotte et al (AJOG 153:557,1985) provided evidence that intrapartum amnioinfusion in such patients may improve the acid-base balance at birth by decreasing the number of severe variable decelerations in early labor. The use of amnioinfusion however to improve lung development in preterm fetuses with PROM is still experimental and should not be used in routine clinical practice.

Meconium-stained amniotic fluid
Meconium aspiration syndrome can be lethal and it happens in about 3% of cases with meconium-stained amniotic fluid. A significant number of studies have shown that intrapartum amnioinfusion reduces the incidence of meconium bellow the vocal cords and the number of fetuses that develop the syndrome. Although the findings are not statistically significant due to the low incidence of the syndrome, I believe there is a benefit in using amnioinfusion in selected patients with thick meconium.

Antepartum amnioinfusion
Antepartum amnioinfusion has been used primarily for improved fetal visualization for better diagnosis and thus appropriate management of fetuses with suspected anomalies. In some cases antenatal amnioinfusion was used in a serial fashion to improve amniotic fluid volume and fetal lung growth. This is an unproved technique which should be reserved for very few select cases of severe early oligohydramnios with otherwise normal fetuses.

Method of amnioinfusion
It is recommended to use a double lumen catheter in order to be able to monitor the intrauterine pressure at least during the infusion. A specially prepared solution which resembles amniotic fluid should preferably be used. If this is not available, a mixture of 1/2 N saline and LR solutions may be better than N saline alone. I prefer the use of a blood warmer to bring the fluid to 380C because any temperature below the intrauterine level may increase the energy demands and metabolic rate of the fetus. This in turn may lead to accelerated acid-base imbalance. The most acceptable rate of infusion is 10-15 ml/mm. The amount of fluid infused should be monitored with real time ultrasound by means of AFI < 15 cm or a largest single pocket of <8cm. In cases of meconium-stained fluid the infusion should be repeated or continued until there is evidence that dilution has taken place. The total volume of infusate should not affect the continuation of the infusion as long as real time ultrasound monitoring indicates appropriate AFI or a largest pocket of <8 cm.

Conclusion
Intrapartum amnioinfusion for certain strict indications may be used, if other clinically proven and time honored techniques fail to provide the desired benefit. The two indications that are currently acceptable by many clinicians (although they are not considered as standard clinical practice) are: 1) relief of severe repetitive variable decelerations in early labor, and 2) for the dilution of meconium-stained amniotic fluid. Any case with present or suspected imminent fetal compromise (distress) should be excluded. In addition, cases with known malpresentation should either be handled cautiously or be excluded. Finally, intrapartum amnioinfusion is contraindicated in cases with multiple fetuses, previa, and placenta abruptio. I believe the above stated principles can help in

the development of some guidelines that can assist clinicians in their effort to implement the technique in carefully selected patients.
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Guidelines for the use of amnioinfusion

1. Antepartum amnioinfusion in-patients with intact membranes and severe oligohydramnios.

1.1. Patients with severe oligohydramnios in the early second trimester:

1.1.1. For improved fetal anatomical evaluation

1.1.2. For restoration of amniotic fluid volume in order to maintain acceptable amniotic fluid volume and normal lung growth. (Experimental uses only).

2. Amnioinfusion during labor.

2.1. Indications:

2.1.1. Severe variable decelerations

2.1.2. Presence of thick meconium

2.2. Absolute contraindications:

2.2.1. Imminent fetal compromise

2.2.2. Suspected or documented uterine infection

2.2.3. Vaginal bleeding originating in the uterine cavity

2.3. Relative contraindications:

2.3.1. Vaginal bleeding known to originate from the cervix as a result of cervical dilatation

2.3.2. Previous cesarean section

2.3.2.1. In such patients, any fetal heart rate abnormalities should be considered the result of uterine scar rupture until proven otherwise prior to instituting amnioinfusion.

3. Materials

3.1. Fluid for infusion:

3.1.1. Ready made amniotic fluid substitute if available is preferable or

3.1.2. A combination of   1/2  normal saline and Lactated Ringer’s (50% each) or if not possible

3.1.3. Normal saline

3.2. Catheter

3.2.1. The usual double lumen IUP catheter should be used in order to monitor the intra-uterine pressure

3.3. Fluid temperature

3.3.1. Ideally the fluid should be infused via a blood warmer. If this is not possible, the fluid should be kept at body temperature (36.6 0C) until commencement of the infusion.

4. Infusion process

4.1. The first 500 ml may be infused  at “wide open” rate for immediate relief

4.2. Subsequently, infusion rate should be reduced to 15 ml per minute until your goals are achieved (see below)

5. Goals to be achieved

5.1. Resolution of the problem that provoked the amnioinfusion

5.1.1. Amniotic fluid is clear without meconium

5.1.2. Decelerations have subsided and fetal tracing is now reassuring

5.1.3. Amnioinfusion should be discontinued immediately regardless of the outcome if and when the AFI exceeds 15 cm.

5.2. In cases of variable decelerations, the physician should not leave the patient’s room until the fetal tracing returns to reassuring status.
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