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Abstract

Background: Oligohydramnios is a predictor of fetal compromise and a useful tool in pregnancy management. It has been
assessed using various techniques, including two-diameter pocket (2-DP) and amniotic fluid index (AFI).

Objectives: To determine which of these two techniques best diagnose oligohydramnios and predicts adverse perinatal
outcomes.

Methods: This was a comparative cross-sectional study conducted at Delta State University Teaching Hospital, Oghara in
southern region of Nigeria over eight months period. One hundred high-risk pregnant women were recruited and ultra-
sound determination of amniotic fluid was performed using AFI and 2-DP. The women were followed up till delivery to
determine adverse perinatal outcomes.

Results: The indices of validity of AFI and the 2-DP were calculated and compared. The 2-DP had a higher sensitivity than
AFTI for adverse outcomes in high-risk pregnancies complicated by oligohydramnios.

Conclusion: The 2-DP technique should preferably be used for the assessment of oligohydramnios in high-risk pregnancies.
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Introduction Consensus on a gold standard of amniotic fluid volume

Amniotic fluid (AF) not only provides physical protec-
tion, space for movement and growth, and enhancement
of lung development for the fetus but it also constitutes
a vital sign for the evaluation of fetal well-being.'” The
metabolism of AF is a fine dynamic balance between
the fetus and the mother.! Among its physical charac-
teristics, its volume is the most important index utilized
in ante-partum fetal surveillance to determine fetuses at
high risk of compromise, and requiring interventions to
improve perinatal outcome.
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(AFV) measurement is lacking.” Direct measurement
at Cesarean delivery and dye dilution technique are more
accurate but more cumbersome than ultrasonographic

t.58 Ultrasound measurement therefore

measuremen
remains the only practical method and the techniques
employed are amniotic fluid index (AFI), two-diameter
pocket (2-DP), and single deepest pocket (SDP).’

The amniotic fluid index (AFI) is determined by the
summation of the vertical diameter of the largest pock-
etin each of the uterine cavity’s four quadrants’and val-
ues of 5-25 cm? are considered normal.'"’ The 2-DP on
the other hand is the product of the depth and width
of the largest single pocket free of fetal or umbilical
parts; and normal value is 15-50 cm."” From the fore-
going description, it is obvious that it is easier to under-
take the 2-DP assessment both in terms of learning the
requisite skills and in conduct of the needed scanning
procedure. It is also instructive to note that this is a level
IT ultrasound scan procedure and can be done with 2-D
obstetric ultrasound. And for this study, a Toshiba ma-
chine with a 3.5 MHz transducer was used.

© 2021 Egagifo O et al. Licensee African Health Sciences. This is an Open Access article distributed under the terms of the Creative commons Attribution
License (https://creativecommons.org/licenses/BY/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original
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The 2-DP technique has been suggested to be more ac-
curate than AFI at detecting oligohydramnios' because
it has higher sensitivity and negative predictive val-
ues.*'*1 It is however associated with a high false-pos-
itive rate.!! Studies on the correlation between 2-DP
and adverse perinatal outcomes are sparse. The AFI
has been more widely studied, and the findings suggest
poor correlation with adverse perinatal outcomes.*'*"
These studies were conducted using multiple sonogra-
phers which could have introduced bias. The conclu-
sion on which is better between the 2-DP and AFI for
the prediction of perinatal outcomes is yet to be made.’
Finding the more effective AFV determinant that bet-
ter predicts adverse perinatal event will improve perina-
tal outcomes in high-risk pregnancies. The aim of this
study was to determine the better predictor of adverse
perinatal outcomes among high-risk pregnant women
with oligohydramnios.

Materials and methods

This was a comparative cross-sectional study that com-
pared the indices of validity for AFI and the 2-DP
among high risk black African pregnant women. It was
conducted among women attending the antenatal clinic
of the Obstetric unit of Delta State University Teach-
ing Hospital (DELSUTH), Oghara, over a duration of
8 months from 5th June, 2018 to, 4™ February, 2019.
The sample size (n = 100) was calculated using the for-
mula n = z2 p q / d2,'*"7 where z = area under normal
curve corresponding to 95% confidence interval of
1.96; p = prevalence of oligohydramnios among high
risk pregnancies = 0.06 (6%);'"® and d = desired preci-
sion of 0.05 (acceptable error in the estimation for 95%
confident interval) with adjustment factor for attrition
rate of 10%.

The study population comprised high risk pregnant
women at 37 weeks to 41 weeks +6 days with known
gestation age (by date or early USS) with intact mem-
branes. The high-risk factors considered were hyperten-
sive disorders in pregnancy, anemia in pregnancy, and
gestational diabetes mellitus. Only those who delivered
within 7 days of AFV assessment were included in the
analysis. Women with multiple gestation, breech pres-
entation, anteriorly sited placenta, and fetal anomalies
were excluded. Eligible participants were recruited con-
secutively (this was expedient as it helped achieve the
timeline for this study) from the antenatal clinics and
labour ward, after they had been counselled, and writ-
ten informed consent obtained.
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All participants had 2-D obstetric ultrasound scan done
in the fetal assessment unit using a Toshiba machine
and 3.5 MHz transducer. Measurement were taken in
centimetres in the vertical plane, with patients lying
supine, and transducer held parallel to their longitudi-
nal axis and perpendicular to the floor. The AFI was
determined according to method described by Phelan’
where the maternal abdomen is divided into four quad-
rants using the umbilicus and the linea nigra as refer-
ence markers, and the deepest pool in each quadrant
measured. AFI was derived by the sum of the four
measurements. The largest vertical and transverse di-
ameters of the largest fluid pocket were also measured,
and 2-DP was derived by multiplying the two diameters.
Measurements were taken from pools free of umbilical
cord or fetal parts, and the average of the 3 readings
taken. Oligohydramnios was defined as AFI = 5.0 cm,
normal AFT as 5-25cm, and polyhydramnios as AFI >
25cm. For the 2-DP, oligohydramnios was defined as <
15 cm?, normal value was 15— 50cm? and polyhydram-
nios was > 50cm.” """ All participants were monitored
till delivery, and perinatal outcomes (fetal death, non-re-
assuring fetal heart pattern,econium staining of the lig-
uor, mode of delivery other than SVD, low 5"-minute
Apgar score (i.e less than 7), meconium aspiration, need
for neonatal resuscitation, NICU admission, prolonged
length of NICU admission, early neonatal death). Find-
ings for each participant were recorded on a data col-
lection sheet.

The completed data collection sheets (proforma) were
collated, coded and entered into the computer using
Statistical Package for Social Scientist (SPSS version 21,
Armonk, NY SPSS Inc., Chicago Ill, USA). The data
was analyzed using the same Statistical Package for So-
cial Scientist and this consisted of univariate analysis
and comparisons of identified relationships. Tests of
statistical significance were based on 95% confidence
interval using Chi square test with Yates or Fischer Ex-
act correction where applicable. The performance of
the AFI and the 2-DP in predicting adverse perinatal
outcomes were determined by evaluating and compar-
ing their indices of validity using chi-square tests, at a
95% confidence interval. P values <0.05 were deemed
significant. Odds ratio and confidence was then calcu-
lated to identify independent factors associated with
adverse perinatal outcomes among high-risk pregnant
women with oligohydramnios.

The study was approved by the Health Research and
Ethics Committee of the Delta State University Teach-
ing Hospital, Oghara.
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Results them were primigravidae. The commonest high-risk
The mean age of the hundred women that participat- conditions were hypertensive diseases and this was the
ed in the study was 30.76 * 7.77 years. Most (44%) of  situation in 73.0% of the cases recruited. Four-fifths

(81%) of the women had early term deliveries (table 1).

Table 1: Socio-clinico-demographic characteristics of Study Participants

Variables Categories Frequency N= 100 (%)

Age in years 15-19 7 (7.0)
20-24 16 (16.0)
25-29 20 (20.0)
30-34 24 (24.0)
35-39 17 (17.0)
40-44 11(11.0)
> 45 5(5.0)
Mean + SD 30.76 £ 7.77

Parity Primigravida 44 (44.0)
P1-P4 42 (42.0)
Grand multipara 14 (14.0)
Mean=1.93 + 2.19

High Risk conditions PIH 32 (32.0)
Preeclampsia 29 (29.0)
Chronic HTN 12 (12.0)
GDM 5(5.0)
Anemia 18 (18.0)
Infection 4(4.0)

Gestational age at Delivery 37-38 81 (81)
39-40- 17 (17)
41-41» 2(12)

More than three-quarters (77.0%) of the deliveries re- cases the Apgar score was poor at the 5th minute of

quired interventions, and of these, 38.0% were cesarean life, and more than half (58.0%) of the babies required

sections on account of fetal distress. In about 29.0% of  neonatal intensive care units (NICU) admissionfor var-
ious indications (Table 2).

Table 2: Perinatal Outcomes

OUTCOMES Categories Frequency (%) N =100
Adverse Intrauterine Fetal distress 46 (46.0)
outcomes IUFD 11 (11.0)
Modes of delivery AVD with fetal distress 8 (8.0)
AVD without fetal distress 3(3.0)
Elective 15 (15.0)
Emergency with fetal distress 38 (38.0)
Emergency without fetal distress 13 (13.0)
SVD 23 (23.0)
Birth-weight distribution <2,500g (LBW) 35(35.0)
2,500-3,999g 49 (49.0)
>4000g (Macrosomia) 16 (16.0)
Meconium stained liquor Fresh Meconium 15 (15.0)
Stale Meconium 19 (19.0)
Low APGAR Score Poor at I*minute 65 (65.0)
Poor at 5"minute 29 (29.0)
Adverse Post-natal Prolonged LOS 32 (32.0)
outcomes NICU admission 58 (58.0)
ENND 6 (6.0)
RDS 17 (17.0)
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There was 3-fold more likelihood to report normal am-
niotic volume with AFI technique as compared to 2-DP
(p<0.05; OR=3.30, CI: 1.85-5.89). On the other hand,

the 2-DP technique was more likely to report oligohy-
dramnios than AFI (P <0.01); (OR=0.26, CI: 0.15-0.47)
(Table 3).

Table 3: Amniotic fluid values by AFI and 2-DP techniques

Techniques AFV Total Odds RatioX* P-value 95% CI1
Normal Abnormal (OR) Lower  Upper
AFI 64(64.0) 36(36.0) 100(100.0)
2-DP 35(35.0) 65(65.0) 100(100.0) 3.30 16.82 <0.01 1.85 5.89
Oligohydramnios
Present Absent
AFI 29(29.0) 71(71.0) 100(100.0)
2-DP 61(61.0) 39(39.0) 100(100.0) 0.26 20.69 <0.01 0.15 0.47

Abnormal subsets of AFI categories were thrice more
likely to predict an adverse outcome compared to a not-
mal subset of AFI category (OR=3.08; CI=0.82-11.55).
The 2-DP technique correctly predicted more adverse
perinatal outcomes than normal outcomes (89.2% ver-
sus 28.6%), this association was statistically significant
(p<0.05). Indeed, abnormal subsets of 2-DP catego-
ries were thrice more likely to predict an adverse out-

come compared to a normal 2-DP category (OR=3.31;
CI=1.13-9.70) (Table 4). Of the 33 abnormal cases by
AFI, 29 had oligohydramnios and 3 had polyhydramni-
os, however cases of polyhydramnios were not consid-
ered further as it was not the focus of this study. Of the
61 babies with abnormal fluid category (table 3), it was
58 of these babies with abnormal fluid categories that
had adverse outcomes.

Table 4: Amniotic fluid categories by AFI and 2-DP and perinatal outcomes

Techniques

Frequency (%)

Perinatal Outcomes

AFI category Adverse Normal Total
Abnormal 33 (91.7) 3(8.3) 36 (100.0)
Normal 50 (78.1) 14 (21.9) 64 (100.0)
Total 83 (83.0) 17 (17.0) 100 (100.0)

2-DP category Abnormal 58 (89.2) 7(10.8) 65 (100.0)
Normal 25(71.4) 10 (28.6) 35(100.0)
Total 83 (83.0) 17 (17.0) 100 (100.0)

AFI X°= 3.00, P = 0.08, SN = 39.76%; SP —82.35%

3.08(C1:0.82-11.55); LR(+) = 2.25; LR(-)=0.73

5 Accuracy = 47%; PPV =91.67%; NPV= 21.87%; OR =

The 2-DP  X>= 3.93, P = 0.05; SN=69.88%; SP= 58.82%; PPV= 89.2%; NPV= 28.6%; AE= 18; RE=21.69%; OR=3.31
(CI: 1.13-9.70); Accuracy = 68%; LR (+) =1.70; LR (-) = 0.51

Table 5 below compares the labour outcomes of pa-
tients with oligohydramnios by AFI and 2-DP respec-
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tively. Then selected outcomes displayed in the table
6 were culled from this table to compute components
therein.
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Table 5: Labour outcomes for patients who had oligohydramnios by AFI versus 2-DP

OUTCOMES Categories Technique X: Pvalue OR 95% CI
AFI (29) 2-DP (61) LL UL
Intrauterine Fetal distress 18 (62.07)  28(45.90) 206 015 193 0.78 4.76
Events IUFD 5(17.24) 9(14.75) 0.09 0.76*  1.20 0.36 3.98
AVD Fetal 3(10.34) 8(13.11) 0.14 1.00 0.76 0.19 3.12
Distress
Mode of delivery E.MCS Fetal 19 (65.52)  38(62.30) 0.09 0.77 1.15 0.46 2.90
Distress
SVD 7(24.14) 15(24.59) 0.05* 0.83  0.98 0.35 2.74
Birth-weight  <2,500g 16 (55.17)  27(44.206) 094 033 155 0.64 3.77
distribution 2,500-3,999¢g 11(37.93) 29(47.54) 0.74 039 0.67 0.27 1.66
>4000g 2(6.9) 5(8.2) 0.04* 0.84 0.83 0.15 4.56
Meconium Fresh Meconium 6 (20.69) 8(13.11) 0.38* 0.54 1.73 0.54 5.55
stained liquor  Stale Meconium  11(37.93) 16(26.23) 128 026 1.72 0.67 4.41
Low  APGARPoor at I'minute  23(79.31)  45(73.77) 0.10* 0.76  1.36 0.47 3.95
Score Poor at 5"minute  11(37.93) 20(32.79) 023 0.63 1.25 0.50 3.15
Adverse  Post-Prolonged LOS  12(41.38) 19(31.15) 091 034 156 0.62 39
natal outcomes* NICU admission 23(79.31) 38(62.30) 2.61  0.15+ 232 0.82 6.54
ENND 3(10.34) 4(6.56) 0.12* 0.73  1.86 0.39 8.96
RDS 4(13.79) 6(9.84) 0.04* 0.84 147 0.38 5.66

*Multiple responses “Fisher’s exact *Yates correction; CI: confidence interval

Table 6: Sensitivity and Specificity of AFI and 2-DP for selected outcomes

Outcomes Sensitivity X: P-value Odds 95% CI
AFISSem  2-DP<15cm: Rato T —v——
Adverse Perinatal outcomes 39.7 69.8 18.18 <0.01 029 0.16 051
IUFD 9.2 62.9 60.96* <0.01 0.06 0.03 0.13
Fetal distress 50.0 75.00 1333 <001 033 0.18 0.61
Need for Resuscitation 42.4 24.2 733 001 229 125 421
NICU admission 48.3 70.6 1098 <0.01 038 021 0.68
RDS 47.1 47.0 0.00  1.00 1.00 0.57 1.74
Prolonged LOS 46.1 65.6 8.12 <0.01 044 025 0.78
ENND 66.7 83.3 6.83  0.01 042 021 0.81
Specificity

AFISScm 2-DP<15cm?

Adverse Perinatal outcomes 82.3 58.8 1271 <0.01 3.17 166 605
IUFD 14.2 18.1 034 056 074 035 1.59
Fetal distress 73.3 41.6 19.66 <0.01 3.73 2.06 6.76
Need for Resuscitation 76.5 55.8 8.91 <0.01 2.49 1.35 4.56
NICU admission 80.9 57.1 13.46 <0.01 321 1.70 6.08
RDS 66.3 325 21.78 <0.01 394 2.19 7.09
Prolonged LOS 69.1 352 23.16 <0.01 4.13 229 746
ENND 66.0 36.1 18.01 <0.01 345 193 6.17

LL: lower limit; UL: upper limit
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The 2-DP had higher sensitivities than that of AFI in
the detection of adverse perinatal outcomes (69.88%
versus 39.76%), p < 0.01; (OR=0.29; CI: 0.16-0.51);
predict fetal distress (75% versus 50%) (P <0.01)
(OR=0.33; 0.18-0.61); but not in predicting the need
for resuscitation (24.2% versus 42.4%); p <0.01;
(OR=2.29; CI: 1.25-4.21). The specificity of AFI was
higher than that of 2-DP technique in predicting the
absence of adverse perinatal outcomes (82.35% versus
58.82%); (p <0.01); (OR=3.17; CI: 1.66-6.05); the ab-
sence of RDS (66.30% vs. 32.53%); (p <0.01,); (OR

= 3.94; CI: 2.19-7.09); prolonged length of stay (LOS)
(69.1% vs. 32.29%), p<0.01, (OR=4.13, CI: 1.93-6.17);
and absence of ENND (66.0% vs. 36.17%) p<0.01.
(OR=3.45, CI: 1.93-6.17) (Table 06).

The 2-DP technique had significantly higher PPV than
AFT technique in predicting NICU admission (34.2%
vs. 63.1%) (p< 0.01), (OR = 0.3, CI: 0.17 — 0.54) and
IUFD (20.2% vs 82.2%) (p< 0.01), (OR = 0.04, CI:
0.02 — 0.09). There was no significant difference in the
negative predictive value of both techniques for adverse
pregnancy outcomes (Table 7).

Table 7: Predictive Values of AFI and 2-DP for selected outcomes

Outcomes AFI<5cm 2DP<15ecm* X° P-value Odds 95% CI
Ratio
LL UL
PPV PPV
Adverse Perinatal outcomes 91.67 89.20 0.23% 0.63 1.42 0.54 3.70
IUFD 20.2 86.20 84.81* <0.01 0.04 0.02 0.091
Fetal distress 55.6 41.67 3.92 0.05 1.76 1.00 3.082
Need for Resuscitation 77.8 79.9 0.03 0.86 0.89 045 1.75
NICU admission 342 63.1 16.84 <0.01 030 0.17 0.54
RDS 222 13.80 0.11 0.74 0.89 046 1.73
Prolonged LOS 41.7 32.30 1.66* 0.20 1.73  0.83 3.62
ENND 11.10 07.70 0.23* 0.63 142 055 3.70
NPV NPV

Adverse Perinatal outcomes 21.87 28.60 1.29 0.26 0.69 0.36 1.31
IUFD 10.94 5.70 1.03* 0.31 1.94 0.69 546
Fetal distress 68.8 71.40 0.10 0.76 0.91 0.50 1.67
Need for Resuscitation 40.6 54.30 3.39 0.07 0.59 0.34 1.04
NICU admission 53.1 51.40 0.08 0.78 1.08 0.62 1.89
RDS 85.9 77.10 2.68 0.15* 1.84  0.88 3.82
Prolonged LOS 73.4 68.00 0.60 0.44 127  0.69 234
ENND 96.9 97.10 0.17 0.68* 1.00  0.20 5.08

‘Fisher’s exact *Yates correction

The likelihood ratio (+) as predicted by AFI technique
was higher than that of 2-DP technique for the occur-
rence of fetal distress (1.87 vs. 1.29) p<0.01 (OR=2.35,
CI:1.34-4.10); need for resuscitation (1.79 vs. 0.55),
p<0.01, (OR=3.20, CI:1.58-6.50); and occurrence of
RDS (1.40 vs. 0.70), p<0.05, (OR=2.00 CI:1.12-3.50).
There was no statistically significant difference between
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the likelihood ratios (-) of AFI and 2DP of correctly
predicting the absence of adverse perinatal outcomes,
(0.73 vs. 0.51) p=0.19(OR=1.44 CI:0.83-2.50). The
2-DP had a significantly higher negative likelihood ratio
compared to the AFI for IUFD, need for resuscitation,
and RDS. AFT has higher LR (-) for fetal distress (Table
8).
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Table 8: Positive and Negative Likelihood Ratio of AFI and 2-DP for selected outcomes

Outcomes AFIS5Scm  2DP<15cm? X:  Pvalue OR 95% CI*
LL uL

POSITIVE LR LR (+) LR (+)

Adverse Perinatal outcomes 2.25 1.70 0.55 0.45 1.30 0.66 2.56
IUFD 6.35 0.77 31.54 <0.01 0.14 0.06 0.29
Fetal distress 1.87 1.29 9.18 <0.01 2.35 1.34 4.10
Need for Resuscitation 1.79 0.55 10.76 <0.01 320 1.58 6.50
NICU admission 2.53 0.65 1.64 0.20 1.53 0.80 2.94
RDS 14 0.70 5.60 0.02 2.00 1.12 3.56
Prolonged LOS 1.35 1.01 1.81 0.19 146 0.83 2.58
ENND 1.96 1.31 226 0.13 1.50 0.88 2.53
NEGATIVE LR LR (-) LR (-

Adverse Perinatal outcomes 0.73 0.51 0.21 0.19 1.44 0.83 2.50
IUFD 0.12 2.04 8.49 <0.01 3.16 1.43 7.01
Fetal distress 0.68 0.60 17.58 <0.01 0.14 0.05 0.38
Need for Resuscitation 0.75 1.36 543 0.02 0.56 0.35 0.91
NICU admission 0.64 0.51 0.65 042 1.20 0.72 2.22
RDS 0.80 1.63 5.84 0.02 0.50 0.28 0.88
Prolonged LOS 0.77 0.97 0.67 0.41 0.78 0.43 1.41
ENND 0.51 0.46 0.71 0.14 1.14 0.56 2.38

The linear relationship between AFI and 2-DP was pos-

itive for all, however it was stronger for overall values

Table 9: Correlation of AFI and 2DP

(r = 0.75) than for oligohydramnios; the linear relation-
ship was statistically significant (P<0.05) (Table 9).

Category AFI (mean = SD) 2DP (mean + SD) Pearson’s P value
Coefficient (r)

Overall 11.76 + 7.66 14.22 +13.90 0.75 <0.01

Oligohydramnios 3.16 £0.99 2.32+1.62 0.42 0.03

The sensitivity of the 2-DP was higher than that of the
AFI. The difference in the sensitivity of AFI and 2-DP
was statistically significant (p<<0.01). The 2-DP tech-
nique was more likely to correctly predict the occur-
rence of adverse perinatal outcomes than the AFI tech-
nique. (OR=0.29, CI: 0.16-0.51). On the other hand,
the specificity of the AFI was higher than that of the
2-DP. This was statistically significant, p<0.01. AFI was

African Health Sciences, Vol 21 Issue 3, September, 2021

3 times more likely to predict the absence of adverse
perinatal outcomes compared to the 2-DP technique.
(OR=3.17, CI: 1.60-6.05). The 2-DP technique was
significantly more accurate in predicting the adverse
perinatal outcomes than the AFI technique (68% vs.
47%). P <0.01, OR 0.42 (0.23-0.74). The AFI technique
has higher absolute error and relative error than 2-DP
technique, with the latter being statistically significant
P<0.05, OR= 3.02, CI: 1.63 -5.59) (Table 10).
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Table 10: Validity of assessment techniques

Indices of validity AFI<Scm 2-DP<15cm? P-value Odds 95% CI
ratio
LL UL

Overall sensitivity 39.76 69.88 <0.01 0.29 0.16 0.51
Overall specificity 82.35 58.82 <0.01 3.17 1.66 6.05
Overall PPV 91.67 89.20 0.63 1.42 0.54 3.70
Overall NPV 21.87 28.20 0.26 0.69 0.36 1.31
LR(+) 2.25 1.70 0.45 1.30 0.66 2.56
LR (-) 0.73 0.51 0.19 1.44 0.83 2.50
Absolute error 45 18 27* - - -
Relative error 45.78% 21.69% <0.01 3.02 1.63 5.59

LL: lower limit; UL: upper limit; * Difference in absolute error

Discussion

This study was undertaken with a view to determine
which of the two techniques — AFI and 2-DP assess-
ment of AFV that better predicts adverse perinatal
events with a view to using the findings to design appro-
priate and relevant interventions that will improve peri-
natal outcomes in high risk pregnancies. The common-
est high-risk condition seen amongst the study subjects
was hypertensive disorders of pregnancy which necessi-
tated early delivery in some cases. This is not unexpect-
ed as the social and clinical profile analysis shows that
primigravidity is the commonest parity group, which is
often associated with pregnancy induced hypertension.
The ultimate aim of antepartum surveillance tests is the
prevention of adverse pregnancy outcomes. At least
one adverse perinatal outcome occurred in 83 out of
100 high-risk pregnancies in this study. This is expected
in high-risk pregnancies and had been reported by oth-
er studies.”

This study showed that AFI technique identified more
normal volumes (5-25cm) compared to the 2-DP tech-
nique (15-50cm2). On the other hand, the 2-DP tech-
nique identified oligohydramnios (<15c¢m?) more often
than AFI (<5cm). This is consistent with findings by
Magann et al'>*'** where the 2-DP more frequently di-
agnosed oligohydramnios compared to the AFI. This
higher sensitivity translates to higher false positive fig-
ures. Obstetric review of parturients against their clin-
ical background still remains the backbone of sound
decision making,

Clearly in evidence for this study, is that both amniotic
fluid volume assessment techniques were likely to pre-
dict adverse perinatal outcomes when there was olig-
ohydramnios compared to when the values were not-
mal. The 2-DP technique did this more than the AFI
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technique. This is similar to what was reported in 1991
by Ajayi and Soothill.* This is probably because both
techniques provide quantitative results that are propoz-
tional to actual volumes." It is well-established that oli-
gohydramnios is associated with a high-risk of adverse
petinatal outcomes."

The sensitivity of the 2-DP technique in predicting
overall adverse perinatal outcomes and individual out-
comes such as IUFD, fetal distress, NICU admission,
prolonged length of stay and eatly neonatal death in all
pregnancies with abnormal AFV was significantly high-
er than that of AFIL. The 2-DP has not been subjected
to research as often as the AFL" One study® reported
that the 2-DP <15cm* more frequently correctly pre-
dicted Apgar scores<7 at 1 minute than AFI. However,
this has not been corroborated by further studies. The
AFI performed poorly as predictor of ill fetuses. This
study revealed that despite the statistically significant
association with adverse outcomes, the AFI had a poor
sensitivity for adverse perinatal outcomes. This has been

demonstrated by findings from other studies.'***%

Morris et al*

ciation of the AFI with adverse outcomes but noted

observed a statistically significant asso-

a low sensitivity for major adverse outcomes, fetal dis-
tress in labour and admission to the neonatal unit. This
also suggests that the routine use of the AFI technique
may lead to increased interventional deliveries and thus
increase the Cesarean section rate in hospitals. The AFI
sensitivity in this study is at variance with findings by
other authors.””?® On the other hand, Chauhan et al'®*
had in 1997 reported no significant difference between
the ability of both techniques to predict fetal distress.
This disparity may be attributed to inter-observer errors
on ultrasound scan, efficient management for fetal dis-
tress, and the heterogeneity of study participants and
populations.
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The AFI technique had a higher specificity for adverse
perinatal outcomes compared to the 2-DP technique.
This was also evident in individual outcomes (fetal dis-
tress, need for resuscitation, NICU admission, RDS,
prolonged LOS, and ENND). The higher specificity
(true negative rate) of the AFI means that this tech-
nique is better at identifying normal AFV associated
with normal perinatal outcomes. At best, it reassures
the Obstetrician of the unlikelihood of an adverse per-
inatal outcome in the management of a high-risk preg-
nancy. This is collaborated by other reports.** Threfore,
a normal AFI is more useful to the Obstetrician than an
abnormal AFI reading that suggests oligohydramnios
because of the poor sensitivity.

There was no statistically significant difference between
the PPV of 2-DP and AFI for overall adverse perinatal
outcomes. However, the 2DP was more likely than AFI
to accurately predict IUFD, and NICU admission. The
NPV of both techniques for adverse outcomes were
low and showed no statistically significant difference.
Although this may imply that the ability of each tech-
nique to truly rule out an adverse outcome was poor,
this statistical test has an inherent weakness of being
affected by the prevalence of an outcome. Indeed, the
predictive value of any test depends on the prevalence
of that condition in the study population.

The AFI technique had a higher positive likelihood ra-
tio compared to 2-DP of accurately predicting the oc-
currence of IUFD, fetal distress, need for resuscitation,
and RDS. This findings mirrors those of Fischer’s”
where AFI was compared to largest vertical pocket. The
2-DP had a significantly higher negative likelihood ratio
compared to the AFI for individual adverse perinatal
outcomes (IUFD, need for resuscitation, and RDS. The
low sensitivity of the AFI and negative likelithood ratio
reveal that a negative test is poor at discriminating coz-
rectly between those who will and those who will not
have the adverse perinatal outcome.*

There was a statistically significant difference between
the accuracies and relative accuracy errors for AFI
and 2-DP. The 2-DP performed better compared to
the AFI in identifying parturients who would develop
adverse perinatal outcomes. It was also less prone to
errors compared to the AFIL. A statistically significant
correlation was identified between AFI and 2-DP meas-
urements for overall values and for oligohydramnios,
as described in other studies. This is not unexpected
as both techniques are designed to measure AFV. Ajayi
and Soothill (1991)* reported a significant correlation
between AFI and 2-DP.
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Conclusion

This study identified an association between amniotic
fluid assessment techniques and adverse perinatal out-
comes. It highlights the higher sensitivity and accuracy
of the 2-DP technique over the AFI. This study also
shows that the 2-DP technique is less prone to errors
in predicting adverse perinatal outcomes. The 2-DP ap-
pears to be a better tool in predicting adverse pregnancy
outcomes. This has important implication on patient
care and healthcare policy: it can be suggested that a
strong consideration be given to the utilization of-DP
technique in the evaluation of amniotic fluid volume
in high-risk pregnancies since it better predicts adverse
perinatal outcomes in the babies.

One of the strengths of this study is the fact that the
level of inter-observer’s error is minimal as the sono-
graphic procedures for all the participants were con-
ducted by one operator. The study was not without
its limitations. Consecutive rather than randomised
recruitment of participants may have introduced bias.
The level and quality of evidence for the findings in this
study remain limited by the cross-sectional design of
the study. This study was conducted among high-risk
obstetric population, with disproportionately higher
numbers of primigravidae and women with hyperten-
sive disorders in pregnancy. Therefore, there is limita-
tion to how well the findings can be extrapolated to the
entire obstetric population.

Future study design should be a randomized controlled
trial, which will enable a more rigorous comparison of
two-diameter pocket (2-DP) and amniotic fluid index
(AFI) techniques, and provide a higher level of evi-
dence as to which of the two is superior in predicting
adverse outcome. The outcome will also have better ex-
ternal validity, allowing for more generalizability.

Conflict of interests
None declared by the authors.

Funding information
There was no specific funding obtained for this study,
rather it was self-funded by the Researchers.

References

1. Dubil E, Magann E. Amniotic fluid as a vital sign
for fetal wellbeing, AJUM Internet. 2013 cited 2014 Sep
0;16(2):62-70. Available from: http://www.minnis-
journals.com.au/ajum/article/ Amniotic-fluid-as-a-vi-
tal-sign-for-fetal-wellbeing-726.

2. Guin G, Punekar §, Lele A, Khare S. A prospec-
tive clinical study of feto-maternal outcome in preg-

1318



nancies with abnormal liquor volume. | Obstet Gynaeco!
India Internet. 2011 Dec cited 2014 Sep 19;61(6):652—
5. Available from: http://wwwpubmedcentral.nih.
gov/articlerender.fegirartid=3307920&tool=pmcen-
trez&rendertype=abstract.

3. Gramellini D, Fieni S, Verrotti C, Piantelli G, Cav-
allotti D VE. Ultrasound evaluation of amniotic fluid
volume: methods and clinical accuracy. Acta Biomed.
2004;75(Suppl 1):40—4.

4. Akhter H, Guha K, Daisy K. Amniotic Fluid Index
in High Risk Pregnancies and Pregnancy Outcome. D/-
najpur Med Col | Internet. 2010 cited 2014 Sep 6;3(1):1—
5. Available from: http://www.dinajmc.org/journal/
DjMCJ_V3_N1/05_djmcj_v3_il_Akhter_Hasina_
Amniotic.pdf.

5. Asgharnia M, Faraji R, Salamat I, Ashrafkhani B, Dalil
Heirati SE, Naimian S. Perinatal outcomes of pregnan-
cies with borderline versus normal amniotic fluid index.
Iran | Reprod Med Internet. 2013 Sep;11(9):705-10. Avail-
able from: http://www.pubmedcentral.nih.gov/arti-
clerender.fcgirartid=3941328&tool=pmcentrez&ren-
dertype=abstract.

6. Magann EF, Doherty D a, Chauhan SP, Lanneau GS,
Morrison JC. Dye-determined amniotic fluid volume
and intrapartum/neonatal outcome. | Perinatol Internet.
2004 Jul cited 2014 Sep 8;24(7):423—8. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/15116141.

7. Magann E. Amniotic Fluid and the Clinical Relevance
of the Sonographically Estimated Amniotic Fluid Vol-
ume Oligohydramnios. | Ultrasound Med Internet. 2011
cited 2015 Jan 1;30:1573-85. Available from: http://
www.jultrasoundmed.org/content/30/11/1573.short.
8. Magann E, Dajani N. How do we evaluate amniotic
fluid volume in twins ? OA Women’s Health. OA Wom-
en’s Heal. 2013;1(4):1-16.

9. Phelan JP, Ahn MO, Smith C 'V, Rutherford SE, An-
derson E. Amniotic fluid index measurements during
pregnancy. | Reprod Med Internet. 1987 Aug;32(8):601—4.
Available  from:  http://www.ncbi.nlm.nih.gov/pu-
bmed/3309290.

10. Hebbar S, Rai L, Adiga P, Guruvare S. Reference
Ranges of Amniotic Fluid Index in Late Third Trimes-
ter of Pregnancy : What Should the Optimal Interval
between Two Ultrasound Examinations Be ? | Pregnan-
¢y. 2015;2015:1-7 PubMed.

11. Magann EF, Nolan TE, Wayne Hess L, Mar-
tin RW, Whitworth NS, Morrison JC. Measure-
ment of amniotic fluid volume: Accuracy of ultra-
sonography techniques. Am | Obstet Gynecol Internet.
1992;167(6):1533—7. Available from: http://dx.doi.
org/10.1016/0002-9378(92)91734-R.

1319

12. Suneet P. Chauhan, MD,a Maureen Sanderson,
PhD,b Nancy W. Hendrix, MD,a Everett . Magann,
MD,c and Lawrence D. Devoe M. Perinatal Outcome
and Amniotic Fluid Index in the Antepartum and Intra-
partum Periods: A Meta-Analysis. Obstet Anesth Dig In-
ternet. 2000;20(2):65—6. Available from: http://content.
wkhealth.com/linkback/openurl?sid=WKPTLP:land-
ingpage&an=00132582-200020020-00008.

13. Magann EF, Morton ML, Nolan TE, Martin JN,
Whitworth NS, Morrison JC. Comparative efficacy of
two sonographic measurements for the detection of
aberrations in the amniotic fluid volume and the effect
of amniotic fluid volume on pregnancy outcome. Vol.
83, Obstetrics and gynecology. 1994. p. 959—62.

14. Chauhan SP, Doherty DD, Magann EF, Cahand-
ing I, Moreno F, Klausen JH. Amniotic fluid index vs
single deepest pocket technique during modified bio-
physical profile: a randomized clinical trial. Aw | Obstet
Gynecol Internet. 2004 Aug cited 2014 Sep 8;191(2):661—
7. Available from: http://www.ncbi.nlm.nih.gov/pu-
bmed/15343260.

15. Sultana S, Akbar Khan MN, Khanum Akhtar KA,
Aslam M. Low amniotic fluid index in high-risk preg-
nancy and poor apgar score at birth. | Col/ Physicians Surg
Internet. 2008 Oct;18(10):630—4. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/1894012.

16. Kish L. Survey sampling. New York: John Wiley
and Sons; 1965.

17. Kirkwood B, Sterne J. Calculation of required sam-
ple size. In: Essentials of Medical Statistics. 2™ ed.
Blackwell Publishers; 2003. p. 413-24.

18. Chauhan S, Taylor M, Shields D, Parker D, Scardo
J, Magann E. Intrauterine Growth Restriction and Olig-
ohydramnios among High-Risk Patients. .4 | Perinatol.
2007;24(4):215-21.

19. Sherer DM, Langer O. Oligohydramnios : use and
misuse in clinical. Ultrasound Obs Gynaecol. 2001;18:411—
9. PubMed.

20. Ajayi RA, Soothill PW. Ultrasound assessment of
amniotic fluid volume: a comparison of the single
deepest pool and amniotic fluid index to predict per-
inatal morbidity. Ultrasound Obs Gynaecol. 1991;1:401—4.

21. Magann EF, Sanderson M, Martin JN, Chauhan S.
The amniotic fluid index , single deepest pocket , and
two-diameter pocket in normal human pregnancy. A |
Obs Gynecol. 2000;182(6):1581-8. PubMed

22. Magann E, Chauhan SP, Barrilleaux P, Whitworth
N, JN M. Amniotic Fluid Index and Single Deepest
Pocket : Weak Indicators of Abnormal Amniotic Vol-
umes. Obs Gynecol. 2000;96(5):6—11. PubMed

23. Chauhan SP, Magann EF, Perry KG, Morrison JC.

African Health Sciences, Vol 21 Issue 3, September, 2021



Intrapartum amniotic fluid index and two-diameter
pocket are poor predictors of adverse neonatal out-
come. | Perinatol. 1997;17(3):221-4. PubMed

24. Umber A. Amniotic Fluid Index in Term Preg-
nancy: A Poor Predictor of Perinatal Outcome. Ann
King Edward Med Univ Internet. 2010 cited 2014 Sep
5;13(3):215-9. Available from: http://annalskemu.org/
journal/index.php/annals/article/viewArticle/116.

25. Morris RK, Meller CH, Tamblyn J, Malin GM, Ri-
ley RD, Kilby MD, et al. Association and prediction of
amniotic fluid measurements for adverse pregnancy
outcome: Systematic review and meta-analysis. BJOG
An Int | Obstet Gynaecol. 2014;121(6):686-99.

26. Morris JM, Thompson K, Smithey |, Gaftney G,
Cooke 1, Chamberlain P, et al. The usefulness of ul-
trasound assessment of amniotic fluid in predicting
adverse outcome in prolonged pregnancy: a prospec-
tive blinded observational study. BJOG Internet. 2003
Nov;110(11):989-94. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/14592583.

27. Asavari B, Waikar A, Bachhav AA, Waikar M. Low

African Health Sciences, Vol 21 Issue 3, September, 2021

amniotic fluid index at term as a predictor of adverse
perinatal outcome. | Obstet Gynecol India Internet. 2014
Apr;64(2):120-3.  Available from: http://www.ncbi.
nlm.nih.gov/pubmed/24757340.

28. Youssef AA, Abdulla SA, Sayed EH, Salem HT, Ab-
delalim AM, Devoe LD. Superiority of amniotic fluid
index over amniotic fluid pocket measurement for pre-
dicting bad fetal outcome. South Med ]. 1993;86(4):426—
9.

29. Magann EF, Chauhan SP, Doherty D a, Magann
MI, Morrison JC. The evidence for abandoning the
amniotic fluid index in favor of the single deepest
pocket. Am | Perinatol Internet. 2007 Oct cited 2014 Sep
0;24(9):549-55. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/17909990.

30. RL Fischer, M McDonnelr, KW Bianculli RL Perry,
TO Scholl’ MH. Amniotic Fluid Volume Estimation in
the Postdates Pregnancy: A Comparison of Techniques.
Am | Obstet Gynecol Internet. 1992;166(1):416. Available
from: http://linkinghub.elsevier.com/retrieve / pii/
S0002937812916841.

1320



