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Introduction:-
Amniotic fluid (AF) is a dynamic medium that plays a significant role in fetal well-being as it contains antimicrobial
and growth factors, and helps fetal lung growth and maturity ).

Meconium-stained amniotic fluid (MSAF) represents the passage of fetal colonic content into the amniotic cavity .
MSAF should be regarded as a symptom rather than a syndrome  with a common occurrence among women in
spontaneous labor at term .

MSAF is a risk factor for microbial invasion of the amniotic cavity and preterm birth among women with preterm
labor and intact membranes . Placental histologic maternal inflammatory response and fetal inflammatory response
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are freqéj)ent findings in MSAF and thick MSAF is associated with higher fetal inflammatory response than thin
MSAF *,

Factors that are associated with MSAF included small for gestational age, older maternal age and lack of prenatal
care ©. Higher risk of MSAF is associated with early onset of intrahepatic cholestasis of pregnancy and raised
maternal serum bile acids .

Amnioinfusion is a technique of instilling an isotonic fluid, such as a normal saline or lactated ringer’s soluteon, into
the amniotic cavity ®. Amnioinfusion can be done antenatally through trans-abdominal approach or during labor
through trans-cervical approach . It may be diagnostic to enable better fetal visualization or for some therapeutic
indications as it may help durin? external cephalic version for breech presentation at term and in cases of earl
premature rupture of membrane “%, to reduce the incidence of variable deceleration due to cord compression ¥,
reduce the risk of meconium aspiration, so as to increase possibility of vaginal delivery 2.

Objectives:-

The current study targets to evaluate the maternal and fetal outcome after amnioinfusion for women presenting by
ruptured membranes with thick meconium-stained amniotic fluid

Setting:-
University Hospital, Benha, Egypt

Design:-
Prospective comparative clinical trial

Patients & Methods:-

This study was conducted at Obstetrics & Gynecology Department, Benha university Hospital since June 2015 till
Aug 2017. The study protocol was approved by the Local Ethical Committee and enrolled pregnant women and their
husbands signed written fully informed consent for study participation and receiving the trial therapeutic modality.

The study intended to collect all pregnant women of >37 weeks gestational age (GA), having a singleton live fetus
in cephalic presentation and attended the emergency department for being in labor with ruptured membranes and
thick meconium stained amniotic fluid. Exclusion criteria included cephalopelvic disproportion, antepartum
hemorrhage, chorioamnionitis, fetal malformation, and fetal indications for immediate delivery as cord prolapse or
severe fetal heart rate abnormalities. Also, patients with blood pressure of >140/90, diabetes mellitus, other medical
co-morbidities or history of previous cesarean section or uterine surgery were excluded from the study. All patients
underwent full clinical examination to fulfill inclusion and exclusion criteria. Enrolled patients were randomly
divided into two equal groups using sealed envelops containing a folded card indicating the group to be included in.
These envelops were prepared by an assistant who was blinded about the groups' target and were chosen by the
patient herself.

Management protocols:-

All patients had received conventional management in the form of intravenous fluid therapy for hydration, oxygen
by mask, maintenance in left lateral position, minimizing or stoppage of oxytocin infusion if any with preparation
for CS. Continuous fetal heart rate (FHR) monitoring using continuous cardiotopography (CTG) was applied for all
pregnant women and operative decision was taken accordingly.

During the 1% stage of labor, all patients were monitored for number of uterine contractions in 10 min and tone and
duration of each contraction, FHR, extent of fetal head descent using pelvic grip examination and per vaginal (P/V)
examination was conducted hourly to assess labor progress. Fetal distress was the indication for CS. During the 2™
stage of labor, FHR was monitored and P/V examination was done to look for cord prolapse, position and station of
the head, and progress of the descent of the head. If there was normal labor progress with no contraindication for
normal vaginal delivery, it was allowed as long as FHR was normal, but if fetal distress was diagnosed, forceps or
ventouse was applied to aid for completion of the 2™ stage of labor.

Once the head was delivered, baby’s mouth and pharynx were cleaned using sterile gauze, and on completion of
fetal delivery, immediate oronasopharygeal suction, warming and positioning was done. NICU admission was
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indicated if direct endotracheal suction and monitoring are required. Then, placenta was delivered and patients were
monitored actively for postpartum complications.

Protocol of trans-cervical amnioinfusion:-

Patients of study group received transcervical amnioinfusion using a catheter that was inserted through the cervix
into the uterine cavity just above the fetal head and in the form of drip of normal saline solution at room
temperature, 500 ml infused through the catheter over 30 min using a drip set without bombing. On development of
fetal distress on CTG, and/or tetanic uterine contraction, the amnioinfusion drip was stopped till resolution of these
manifestations and to be re-continued, otherwise patient was transferred to theater for immediate cesarean delivery.

Study outcome:-

1. The frequency of cesarean section in general and differential according to frequency of fetal distress as judged
by CTG, prolonged 2™ stage and/or development of tetanic uterine contraction.

2. The frequency of vaginal delivery and if it was assisted or normal.

3. The frequency of patients required stoppage of amnioinfusion either for development of tetanic contraction or
fetal distress.

4. One and five minute APGAR score, the frequency of NICU admission and its indications.

5. Fetal mortality rate and maternal postpartum complication and mortality rates.

Statistical analysis:-

Obtained data were presented as mean+SD, ranges, numbers and ratios. Results were analyzed using One-way
ANOVA with post-hoc Tukey HSD Test and Chi-square test (X? test). Statistical analysis was conducted using the
IBM SPSS (Version 23, 2015) for Windows statistical package. P value <0.05 was considered statistically
significant.

Results:-

Throughout the duration of the study, 88 women were presented by ruptured membranes with thick MSAF were
included in the study. Enrolment data showed non-significant (p>0.05) difference between women of both groups
(Table 1).

Table (1):- Enrolment data of women of both groups

Data Control group (n=44) Study group (n=44) P value
Age (years) 26.8+4.6 26.4+5 0.734
Weight (kg) 81.4+9.6 83.748.7 0.241
Height (cm) 168.8+3.2 169.7+3.5 0.236
BMI (kg/m?) 28.6£3.9 29.1+3 0.175
Gravidity 2.2+1.1 2+1 0.422
Parity 1.1+1 0.9+1 0341
Gestational age (weeks) 38+0.9 38.3t1 0.124
Blood pressure SBP 115.4+6 117.8+£7.9 0.223
DBP 83.5+12 83.8+11.4 0.309
FBG (mg/dl) 89+10 86.748.9 0.562

Data are presented as meantSD & numbers; percentages are in parenthesis; BMI: Body mass index; SBP: Systolic
blood pressure; DBP: Diastolic blood pressure; FBG: Fasting blood glucose; p>0.05: indicates non-significant
difference

Concerning the outcome of amnioinfusion, 27 women completed their labor uneventfully. Eleven women developed
tetanic uterine contraction that required stoppage of amnioinfusion, but unfortunately in 8 women the infusion could
not be completed due to failure of uterine relaxation and development of fetal bradycardia, so these 8 women
underwent urgent CS. On contrary, in three women normal uterine tone was regained and infusion was continued
and all of the three had VD that was assisted to shorten the 2™ stage. Four women showed no progress of labor and
CTG showed fetal bradycardia and so had transferred to theater for CS. Despite of conventional treatment and
normal uterine tone and progress of labor during amnioinfusion, two fetuses showed bradycardia so a decision of
shift to CS was mandatory for sake of the fetus. Among women of the control group, 25 women had CS for fetal
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distress as judged by CTG in 19 women and for failure of progress of labor in 6 women. Nineteen women completed
their labor process and had vaginal delivery; 10 had assisted vaginal delivery, while 9 had NVD (Table 2).

In comparison to control group, the frequency of women required CS was significantly (p=0.032) lower among
women received amnioinfusion. As regards women had vaginal delivery, the frequency of women had assisted
vaginal delivery was significantly (p=0.044) lower among women received amnioinfusion. Moreover, the frequency
of women had CS for fetal distress as judged by CTG was significantly (p=0.022) lower among women received
amnioinfusion, and the frequency of women had CS for failure of labor was significantly (p=0.039) lower among
women received amnioinfusion. No woman in control group had CS for tetanic uterine contraction with significantly
lower frequency in comparison to women of study group (Table 2).

Table (2):- Outcome of women of both groups

Mode of delivery Nature Control Study P value
Vaginal delivery Normal 9 (20.5%) 27 (61.4%) 0.044
Assisted 10 (22.7%) 3 (6.8%)
Total 19 (43.2%) 30 (68.2%) 0.032
Operative Number Total 25 (56.8%) 14 (31.8%)
delivery Indications Fetal distress 19 (43.2%) 2 (4.5%) 0.022
Failure of labor progress 6 (13.6%) 4 (9.1%) 0.039
Tetanic uterine contraction 0 8 (18.2%) 0.0001

Data are presented as numbers; percentages are in parenthesis

Amnioinfusion improved neonatal outcome as manifested by the significantly higher frequency of neonates with 1-
min APGAR score of >7 and significantly (p=0.033) higher mean score compared to neonates of control group.
Moreover, the frequency of neonates developed birth asphyxia, showed meconium below cord or developed
meconium aspiration syndrome was significantly lower among neonates of women received amnioinfusion
compared to neonates of control women. Eleven neonates required NICU admission; 5 for developing MAS, 3 for
being small for gestational age, two for phototherapy and one for management sepsis. Unfortunately, two neonates
died, one of each group, while the remaining 9 were charged alive. The frequency of neonates required NICU
admission showed significantly lower frequency among neonates of study than control group (Table 3). No maternal
definite complications were reported in either group.

Table (3):- Neonatal outcome in both groups

Data Control group Study group (n=44) P value
(n=44)
1-min APGAR Frequency | 4-7 34 (77.3%) 27 (61.4%) 0.041
score >7 10 (22.7%) 17 (38.6%)
Mean (£SD) 6.2+1.4 6.9+1.5 0.033
5-min APGAR Frequency 4-7 8 (18.2%) 3 (6.8%) 0.062
score >7 36 (81.8%) 41 (93.2%)
Mean (£SD) 8.1+1.3 8.5+0.9 0.079
Birth asphyxia No 23 (52.3%) 36 (81.8%) 0.033
Mild 12 (27.7%) 5 (11.4%)
Moderate 6 (13.6%) 2 (4.5%)
Severe 3 (6.8%) 1 (2.3%)
Meconium below | No 30 (68.2%) 39 (88.6%) 0.017
cord Yes 14 (31.8%) 5 (11.4%)
MAS No 38 (86.4%) 43 (97.7%) 0.049
Yes 6 (13.6%) 1(2.3%)
NICU admission No 36 (81.8%) 41 (93.2%) 0.043
Yes 8 (18.2%) 3 (6.8%)

Data are presented as numbers & mean+SD; percentages are in parenthesis; MAS: Meconium aspiration syndrome;
p<0.05: indicates significant difference
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Discussion:-

Management policy provided for enrolled women with ruptured membrane and thick-meconium stained amniotic
fluid (MSAF) consisted of maternal hydration, and oxygenation and fetal monitoring using CTG with
discontinuation of oxytocin infusion if any was provided. Such policy coincided with Bullens et al. ™ who
conducted a survey among 86 Dutch hospitals, and found that in 100% of hospitals CTG was used for fetal
monitoring and when fetal distress was suspected, oxytocin is discontinued and tocolytic drugs are applied and 98%
of hospitals use maternal reposition for fetal resuscitation, 33% use amnioinfusion (Al), and 58% provide maternal
hyperoxygenation.

Among total studied women, the frequency of CS was 44.3%, of which 53.8% had CS for fetal distress and 25.6%
for failure of labor progress. Moreover, the frequency of assisted vaginal delivery (VD) among women had VD was
26.5%. These figures point to the fact that women presenting with thick MASF are always at high risk of
complications, irrespective of the applied therapeutic modality. Similarly, Hiersch et al. ™ found MSAF was
significantly associated with operative delivery, CS and increased risk for short-term neonatal morbidity.

The frequency of NICU was 12.5%; with significantly lower frequency among those received Al than controls
(18.2% vs. 6.8%). The reported frequency of NICU admission for neonates of mother who did not receive Al goes
in hand with Shaikh et al. ™ who reported that about 25% of neonates with meconium aspiration syndrome (MAS)
were admitted to NICU for chemical pneumonitis or its complications. Also Hiersch et al. @ documented that
MSAF is associated with a higher rate of adverse perinatal outcome even in low-risk pregnancies at term. NICU
mortality rate in the current study was 27.3%; a figure which coincides with Shaikh et al. ™ who reported a NICU
mortality rate of 19.4%.

Amnioinfusion significantly reduced the frequency of CS, either for fetal distress or no progress of labor and
significantly reduced the need for assisted VD. These findings go in hand with Regi et al. ®® who found Al was a
beneficial therapeutic intervention in women patients showing fetal distress in first stage of labor, and it reduced CS
for fetal distress. Choudhary et al. @ who found Al during labor was not associated with any significant maternal
complications, but was associated with a statistically significant reduction in CS incidence than in control women
(31 vs. 61%). Also, Butt & Ahmed ™® reported that transabdominal Al is a useful procedure to reduce
complications that result from oligohydramnios as Al increases the latency period, and may result in better perinatal
outcome by improving birth weight. Thereafter, Bansal et al. ™ found the CS rate due to fetal distress was
significantly lower in women of received Al than in controls (20% vs. 40.0 %) and Bhatia et al. ®® documented that
intrapartum transcervical Al is valuable in patients with MSAF as it significantly increased the chance for having
VD with significant reduction of frequency of development of MAS (6% vs. 20%).

Neonates of women of Al group showed significantly higher mean 1-min APGAR score, lower frequency of
development of birth asphyxia, meconium below cord, MAS or requiring NICU admission. However, neonatal
mortality rate was non-significantly lower in neonates of Al versus control group.

In line with these findings, Regi et al. “® found Al was a beneficial therapeutic intervention as it reduced the
frequency of neonatal acidemia. Also, Choudhary et al. *”) reported that Al during labor was not associated with
any significant neonatal complications, but was associated with improved neonatal outcome as evidenced by
statistically improved Apgar score at 1 min in newborns of women of study versus control group (10 vs. 37.2%).
Moreover, Bansal et al. ® detected significantly lower frequency of respiratory distress of neonate of women
received Al than in control group (4% vs. 12 %). Bhatia et al. ®® documented that Al is valuable in patients with
MSAF as it provided significant relief from variable decelerations in 68.18% vs. 7.1% in control group, significantly
increased the chance for having VD with significant reduction of frequency of development of MAS 6% vs. 20 % in
control group. Moreover, multiple literature reviews concluded that Al is associated with substantive improvements
in perinatal outcome especially in settings where facilities for perinatal surveillance are limited ¢22V.

In support of the beneficial effects of Al, Morita et al. ®® presented a case complicated by chronic abruption-
oligohydramnios sequence that showed success of Al in significant reduction of high amniotic fluid concentrations
of iron, lactose dehydrogenase, and 8-hydroxy-2'-deoxyguanosine, a marker of oxidative DNA damage, and the
baby was born at 26 weeks' gestation, admitted to NICU and was discharged home without supplemental oxygen
116 days after birth. Moreover, Vikraman et al. “® documented that antepartum Al is a valuable ancillary technique
in prenatal diagnosis as it increases the diagnostic yield from pregnancies presenting with severe oligo- and
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anhydramnios. Also, Haeri et al. ®¥ used serial antepartum amnioinfusion for fetal pulmonary palliation to attenuate
the risk of pulmonary hypoplasia in cases with abnormal fetal renal function who were not candidates for traditional
intervention.

Conclusion:-

Amnioinfusion significantly increased the chance for getting normal vaginal delivery, improved variable
decelerations of fetal heart rate, reduced neonatal complications and need for NICU admission. Thus, amnioinfusion
could be considered as a safe and beneficial management policy, so may be provided as an essential item during
management of women presenting by ruptured membranes associated with thick meconium stained liquor.
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