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Abstract

Background: Ultrasound is a valuable tool for evaluating fetal problems throughout pregnancy. Amniotic fluid anomalies have
been associated with unfavorable maternal, fetal, and obstetrical outcomes. Objective: To determine the effect of echogenic
amniotic fluid during term pregnancy on the presence of meconium stain liquor and pregnancy outcome. Methods: A cross-
sectional study was conducted on 1080 term pregnant women who visited Al-Elwiya Maternity Teaching Hospital from May 1st,
2021, to May 1st, 2023. Ultrasound was used to analyze echogenic amniotic fluid and turbid liquor. The liquor state was tested
either after an artificial membrane rupture in the vaginal delivery trial or during a cesarean section. Results: Echogenic amniotic
fluid or turbid liquor was detected in 120 cases, while clear liquor was found in 960. Meconium-stained amniotic fluid was
discovered in 39 of the 120 instances with turbid liquor, whereas bloody liquor was found in four. In contrast, clear fluid with
vernix caseosa was identified in 55 cases, while just 22 cases had clear liquor. Clear liquor was found in 640 of the 960 cases,
vernix caseosa liquor in 200, and meconium-staining liquor in only 120 cases. Conclusions: Presence of echogenic amniotic fluid
or turbid liquor increases the chance of meconium-stained liquor, but it could also be caused by vernix caseosa. Other indicators,
such as fetal movement and the non-stress test, should be used to determine the manner of delivery.
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Jaal) iliis g Laiall o saia¥) Jilead) ¢ B gl) JB CaiSl) B 4 gual) (368 il gl )90

dadalf

iag) 015 i) 5 AT g e il s yial) ) o 525 ) Jand 8 s (i) S ol 28513 o gl 58 Sl 5l S
dALAa\_)a\ 1080&9‘\-‘4)"-““‘\-\*’“&“@‘)3‘—“}‘ M{)h-“ d\aa.“ C»JLUJU_\’J\MJJMJPJGAQM\ a)ﬁc—Lu\ Laad) Ls_u).uY\ dJLuJ\ )ﬁ[ﬁmiﬁ
550 gl L) o 581 ) T 25 ) (5 i gl 335) 52023 e 1 2021 sibo 1 com 55l 353 ) bl g hell e 3
&\ﬂ\,\hﬂ\www&u\d—.uﬂsﬂﬁ @L\.\.“ A panll dilaal) c‘u\J\MLg.A\oJY,S\M)MGAGcLALmY\ c.\.uud\d)ububa\ il sl A jliidl) o3
Lb)S:d\dJ\)m”cAﬂb 120@\“:‘w39‘;§ﬂh&}m|wwy\@m\u\“ﬁs‘ﬁ 960@4_\51.;@”().\\)&).“&5)@‘{;4@6“& 120@:)5:&
Al g_eLad.xLuL@_l.\SJasadbzzu\u.\;‘_g ads 55 ‘_gvemlxcaseosa@@@\@u\mmrﬁ‘@@“; mj@myg.\l\ d;\}ul\‘_;r_‘)}ud\ruu.\;
dsas 2 rclaliiuy) Li Al 120 8 il okl Jilsws 200 & vernix caseosa U3 sws lla 960 dual (e 640 8 Tlall Bl sl o sl
6‘)3“—“)‘-‘}‘(‘“-‘3-‘““.—‘.;‘ Vem]xCasosa\..a;\\.g_},mu)&\u\USAJUS]}‘@:J\J.AAHA\LL\)MJ\;_\J.\;MJBL)A:‘)S:J\&|M|)\w\‘;~:}my|&bﬂ|
B2V 0 48y 5k el calgaY) aae ladl 5 Cpiall A8 e Jie

* Corresponding author: Zahraa M. J. Al-Sattam, Department of Obstetrics and Gynecology, Al-Kindy College of
Medicine, University of Baghdad, Baghdad, Iraq; Email: zahraamjameel@kmec.uobaghdad.edu.iq

Article citation: Al-Sattam ZMJ. Role of Ultrasound in Antenatal Detection of Echogenic Amniotic Fluid and Pregnancy
Outcome. Al-Rafidain J Med Sci. 2024;6(1):112-116. doi: https://doi.org/10.54133/ajms.v6il.500

© 2024 The Author(s). Published by Al-Rafidain University College. This is an open access journal issued under the CC BY -

NC-SA 4.0 license (https://creativecommons.org/licenses/by-nc-sa/4.0/). |@ O I

INTRODUCTION has become a necessary aspect of pregnancy follow-
up [3]. The presence of echogenic AF on sonography
is not common, and its clinical significance is not well
established. It happens due to numerous echogenic
particles. 1 Very echogenic AF has been linked with
vernix caseosa, meconium, or blood [4]. Fetal
sebaceous glands in the third trimester produce some
of the complex material known as vernix caseosa. 5
Vernix caseosa in AF is a normal finding, whereas
meconium may indicate fetal distress. Blood in the AF
might also be of clinical concern, indicating intra-

Amniotic fluid (AF) is the liquid that surrounds the
fetus in the amniotic sac and is usually clear to pale
yellow in color. Amniotic fluid is composed of
numerous materials, and its composition alters with
gestational age [1]. Since many years, evaluation of
AF has continued to be a vital part of obstetrical
checkups, fetal evaluations, and fetal health
surveillance [2]. Amniotic fluid assessment by
ultrasound (U/S) is very useful in obstetric care, and it
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amniotic hemorrhage [6]. Meconium-stained AF
means meconium passage in the antenatal or labor
period by a fetus in utero [7]. Meconium is made up
of water (up to 95%), while the remaining (up to 15%)
involve mucus, gastric secretions, bile salts, lanugo,
vernix, blood, pancreatic enzymes, squamous cells,
and free fatty acids [8]. Meconium-stained AF badly
predicts fetal outcomes, with noticeable perinatal
morbidity and mortality. Meconium-stained AF was
associated with a higher rate of caesarean section (CS)
and adverse fetal outcomes, including birth asphyxia,
neonatal sepsis, and neonatal intensive care unit
admissions (NICU), compared to clear AF [9]. Before
37 weeks of gestation, meconium passage is less
common and increases gradually with increased
gestational age [10]. The rate of meconium-stained AF
varies from 12 to 20%, with a higher rate in
underdeveloped countries [11]. Some congenital
discases are associated with particulate matter in the
AF, including harlequin ichthyosis and epidermolysis
bullosa letalis [1].

METHODS
Study design and sample selection

A cross-sectional study was conducted in the Al-
Elwiya Maternity Teaching Hospital in Baghdad from
May Ist, 2021 to May 1st, 2023. The local institutional
research ethics committee authorized the study
protocol, and the participants provided informed
consent prior to enrollment. During this time, 1080
pregnant women in their third trimester who visited
the obstetrical consultant department were included in
the study. All were evaluated by taking a full history
(general and obstetrical), performing a general and
obstetrical examination, and sending them for
investigations (complete blood count, midstream
urine examination, blood sugar, renal function test,
and liver function test as appropriate) and an
ultrasound examination to assess fetal viability,
gestational age, fetal wellbeing, congenital anomalies,
placental localization, AF index, and AF turbidity.
Two radiology specialists performed U/S using a
convex transducer at 3.5 MHz (Braun, UK). The study
factors included maternal age, parity, gestational age,
antepartum and intrapartum features, as well as
pregnancy outcome (method of delivery, admission to
a neonatal critical care unit, and early infant death).

Inclusion criteria

Singleton living pregnancies, term pregnancy from 37
completed weeks to 42 completed weeks of gestation
depending on sure last menstrual period and/or early
U/S, pregnancy with intact fetal membranes, and U/S
showing turbid or echogenic AF.

Exclusion criteria

Fetus with major congenital anomaly, patients with
frank rupture of membranes, twin pregnancy, preterm
pregnancy, presence of other comorbidities, placenta
previa, placental abruption, and intrauterine growth
restriction.
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Interventions and outcome measurements

Labor was attended by the researcher, and the AF
condition were observed during artificial rupture of
membrane in cases of vaginal delivery (VD), and
during CS. The measured neonatal outcomes include:
Apgar score, congenital anomalies, admission to the
NICU and early neonatal death was assessed.

Statistical analysis

The data were entered to computer and analyzed using
Statistical Package for Social Sciences (SPSS) version
25. The data presented as meanzstandard deviation
(SD) and ranges. Categorical data presented by
frequencies and percentages. The difference between
percentages of categorical data was tested using Chi-
square test or Fisher Exact test whenever applicable.
Sensitivity, specificity, accuracy, positive and
negative predictive values of U/S in diagnosis of
amniotic fluid were calculated. A level of p-value less
than 0.05 was considered significant.

RESULTS

A cohort of 1080 term singleton expectant women
who were admitted to the labor unit participated in this
study. For the evaluation of AF, ultrasound (U/S)
imaging was performed on all women. The women
under study had a mean age of 27.03+5.84 years.
Parity and gravidity were, respectively, 1.14+1.52 and
2.13+1.53. The weight of the neonate at birth was
3,584+362 g, whereas the gestational age at delivery
was 39.27+1.34 weeks. The findings are presented in
Table 1.

Table 1: Socio-demographic characteristics of the study
sample

Variables mean + SD Range
Maternal Age (year) 27.03+5.84 17-39
Gravidity 2.13£1.53 1-8
Parity 1.14+1.52 0-7
Gestational Age (week) 39.27+1.24 3741
Birth Weight (g) 3584+362 2100-4500

Echogenic AF was identified in 120 women during
U/S assessment of AF; the remaining 960 women had
non-echogenic  AF; thus, the incidence of
sonographically echogenic AF was 11.1%. The
findings are illustrated in Figure 1.

Ultrasound Assessment of Amniotic Fluid
11.1%

= Normal

= Echogenic

Figure 1: Distribution of the study sample according to
echogenicity of AF.

A total of 55 cases (45.7%) of women with echogenic
AF who had their AF assessed at delivery exhibited
vernix caseosa, 39 cases (32.5%) contained
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meconium, 4 cases (3.3%) contained blood, and 22
cases (18.3%) contained clear fluid. Out of the 960
women who presented with non-echogenic AF, 640
were deemed clear (66.7%), while 200 had vernix
(20.8%) and 120 had meconium (12.5%). The
findings are illustrated in Figure 2.

66.7%
80.0
60.0 45.8%
32.5%
40.0 208% 153%
12.5%
3.3%

200 09,

0.0

Vernix Meconium Clear Bloody
B Echogenic ~ ® Normal

Figure 2: Distribution of the studied women according to
assessment of amniotic fluid at delivery.

Antenatal detection of AF with U/S

The frequencies of turbid AF in echogenic AF were
significantly different from those in non-echogenic
AF, according to this study (p<0.001). In comparison
to women without echogenic AF, the incidence rates
of amniotic fluid containing vernix, blood, and
meconium were significantly higher in women with
echogenic AF (p<0.001, p<0.001, and p< 0.001,
respectively). Conversely, women with echogenic AF
had a considerably lower incidence of distinct AF than
those with non-echogenic AF (p<0.001). In terms of
NICU admission, twelve infants (10%) of those whose
mothers had echogenic AF required NICU admission,
compared to thirty-one infants (3.2%) whose mothers
had non-echogenic AF; this difference was
significantly statistically significant (p<0.001). In
relation to mode of delivery, 74 (61.7%) women with
non-echogenic AF had Caesarian section (CS),
whereas 461 (48%) women with echogenic AF had
normal vaginal delivery (NVD) and 499 (52%) had cs.
The findings are presented in Table 2.

Table 2: Distribution of study sample according to characteristics of amniotic fluid and assessment at delivery

Amniotic Fluid at Delivery

Variables et as (=) Normal (7=960) Total (»=1080) p-value
Turbid
Yes 98(81.7) 320(33.3) 418(38.7) <0.001
No 22(18.3) 640(66.7) 662(61.3) ’
Meconium-stained
Yes 39(32.5) 120(12.5) 159(14.7) <0.001
No 81(67.5) 840(87.5) 921(85.3) ’
With vernix caseosa
Yes 55(45.9) 200(20.8) 255(23.6) <0.001
No 65(44.1) 760(79.2) 825(76.4) ’
Blood
Yes 4 4
No 116 960 1076 <0.001
Clear
Yes 22(18.3) 640(66.7) 662(61.3) <0.001
No 98(81.7) 320(33.3) 418(38.7) ’
NICU Admission
Yes 12(10.0) 31(3.2) 43(3.9) <0.001
No 108(90.0) 929(96.8) 1037(96.1) ’
Mode of delivery
NVD 60 452(47.1) 512(47.4) 0.04
CS 60 508 (52.9) 568(52.6) )

Values are presented as frequency (%). Significant difference between percentages using Chi-square test at p<0.05 level.

In terms of diagnosing amniotic fluid, the U/S results
indicated that the method was 76.9% accurate, 23.4%
sensitive, 96.7% specific, and 81.7% positive
predictive, with a negative predictive value of 66.7%.
The findings are presented in Table 3.

Table 3: Sensitivity, specificity, and accuracy of ultrasound
in diagnosis of amniotic fluid

On labor diagnosis

It Di i Total
Ultrasound Diagnosis Turbid Normal otal
Echogenic 98 22 120
Non-echogenic 320 640 960
Total 418 662 1080
DISCUSSION

Only a few papers about echogenic AF have been
published in the medical literature; these are primarily
case reports or investigations with tiny sample sizes.
Insufficient  information was provided by
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Karamustafaoglu Balci and Goynumer [12] about the
relationship between echogenic AF and pregnancy
outcomes. The density, quantity, and turbidity of free-
floating materials in AF are all determined by AF
echogenicity [13,14]. According to this study, the
average age of the study participants was 27.03+5.84
years, and their average parity and gravidity were
1.14£1.52 and 2.13£1.53, respectively. These results
are in agreement with those of Goynumer and
Karamustafaoglu Balci [12]. Similar to the results of
Meda ef al. [2], the mean birth weight was 35844362
g and the mean gestational age at delivery was
39.27+1.34 weeks. According to the current
investigation, echogenic AF was present in 11.1% of
the study population. This finding contrasts with that
of Karamustafaoglu Balci and Goynumer [12] and
Shrestha et al. [15], who reported rates of 3.2% and
0.5%, respectively. These discrepancies could be
ascribed to variations in the populations under study,
sample sizes, or inter-examiner variability. In the



Zahraa Al-Sattam

current study, vernix caseosa was identified in 45.8%
of women with echogenic AF, meconium in 32.5%,
blood in 3.3%, and clear fluid in 18.3% of women. On
the other hand, clear fluid was present in 66.7% of
women with non-echogenic AF, meconium in 12.5%,
and vernix in 20.8% of cases. These findings diverge
from those reported by Buyuk ef al. [16] and Shrestha
et al. [15]. These discrepancies could be ascribed to
variations in the populations under study, sample
sizes, or inter-examiner variability. The results of this
investigation demonstrated a strong correlation
between meconium and the echogenicity of AF. This
finding is different from that of Buyuk et al. [16] and
Miingen et al. [13], but it is similar to that of
Karamustafaoglu Balci and Goynumer [12].
Obstetricians appear to be willing to use
ultrasonography to identify meconium before or
during labor because it is a non-invasive method that
is commonly used on pregnant women during labor
[17]. Meconium-stained AF is considered a dangerous
condition and is found in 5% to 20% of instances
during childbirth. It has been connected to bleeding in
the AF when heme products are present, the expulsion
of fetal intestinal material (meconium), or both. Gallo
et al. [18] report that the frequency of green-stained
atrial fibrillation (AF) rises directly with gestational
age, peaking at roughly 27% in post-term gestation.
Echogenicity of AF and vernix were found to be
significantly correlated in the current investigation;
this conclusion is consistent with that of Buyuk et al.
[16]. The present investigation demonstrated a
noteworthy correlation between the echogenicity of
AF and blood; yet, the investigator was unable to
locate any literature addressing analogous or
dissimilar findings in this context. According to the
current investigation, admission to a neonatal
intensive care unit (NICU) was linked to the
echogenicity of AF. This result differs from that of
Miingen et al. [13] but is comparable to that of
Shrestha ef al. [15]. According to the current study, the
route of delivery and the echogenicity of AF were
related, with the echogenic AF group having
significantly higher CS. This result is in line with the
findings of Buyuk et al. [16] and Shrestha et al. [15],
who discovered that the route of delivery was related
to the presence of meconium without examining AF
echogenicity. According to the results of the current
investigation, the use of U/S in the diagnosis of AF
had low sensitivity (23.4%), high specificity (96.7%),
moderate accuracy (76.9%), and positive and negative
predictive values of 81.7% and 66.7%, respectively.
These results show that echogenic AF has low
sensitivity, which is in line with studies by
Karamustafaoglu Balci and Goynumer [12], Meda et
al. [2], and Panicker et al. [19].

Conclusion

The presence of echogenic amniotic fluid or turbid
liquor raises suspicion about the presence of
meconium-stained liquor, but it can still be due to
vernix caseosa, so other parameters like fetal
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movement and a non-stress test should be used to
decide the mode of delivery.

Conflict of interests
No conflict of interests was declared by the author.

Funding source
The author did not receive any source of fund.

Data sharing statement

Supplementary data can be shared with the

corresponding author upon reasonable request.
REFERENCES

1. Kaluarachchi A, Jayawardena GRMUGP, Ranaweera AKP,
Rishard MRM. Hyperechoic amniotic fluid in a term
pregnancy. J Family Med Prim Care. 2018;7(3):635-
637. doi: 10.4103/jfmpc.jfmpc_83_18.

2. Meda M F, Elhelw EM, Hamed HEE. Significance of
echogenic amniotic fluid at term pregnancy and its
association with meconium. Al-Azhar Int Med J.
2023;4(3):Article 7. doi: 10.58675/2682-339X.1716.

3. Luntsi G, Burabe FA, Ogenyi PA, Zira JD, Chigozie NI,
Nkubli FB, et al. Sonographic estimation of amniotic
fluid volume using the amniotic fluid index and the
single deepest pocket in a resource-limited setting. J
Med Ultrasound. 2019;27(2):63-68. doi:
10.4103/JIMU.JMU_26_18.

4. Tam G, Al-Dughaishi T. Case report and literature
review of very echogenic amniotic fluid at term and its
clinical significance. Oman Med J. 2013;28(6):e060.
doi: 10.5001/0m;j.2013.129.

5. Mesfin S, Afework M, Bikila D, Tessema A, Sento M.
Distribution of vernix caseosa and associated factors
among newborns delivered at Adama Comprehensive
Specialized Hospital Medical College, Ethiopia, in
2022: Cross-sectional study. Clin Cosmet Investig
Dermatol. 2022;15:2903-2914. doi:
10.2147/CCID.S387720.

6. Brown DL, Polger M, Clark PK, Bromley BS, Doubilet
PM. Very echogenic amniotic fluid: ultrasonography-
amniocentesis  correlation. J  Ultrasound Med.
1994;13(2):95-97. doi: 10.7863/jum.1994.13.2.95.

7. Masood M, Shahid N, Bano Z, Ali Khan F, Hussain SF,
Uroosa H, et al. Association of Apgar score with
meconium staining of amniotic fluid in labor. Cureus.
2021;13(1):e12744. doi: 10.7759/cureus.12744.

8. Shekari M, Jahromi MS, Ranjbar A, Mehrnoush V,
Darsareh F, Roozbeh N. The incidence and risk factors
of meconium amniotic fluid in singleton pregnancies: an
experience of a tertiary hospital in Iran. BMC Pregnancy
Childbirth. 2022;22(1):930. doi: 10.1186/s12884-022-
05285-8.

9. Ghimire B, Pathak P, Gachhadar R, Ghimire P, Baidya
S. Immediate fetal outcome in deliveries with meconium
stained amniotic fluid. J Nepal Health Res Counc.
2022;19(4):681-687. doi: 10.33314/jnhrc.v19i04.3842.

10. Tolu LB, Birara M, Teshome T, Feyissa GT. Perinatal
outcome of meconium stained amniotic fluid among
labouring mothers at teaching referral hospital in urban
Ethiopia. PL0oS One. 2020;15(11):e0242025. doi:
10.1371/journal.pone.0242025.

11. Mohammad N, Jamal T, Sohaila A, Ali SR. Meconium
stained liquor and its neonatal outcome. Pak J Med Sci.
2018;34(6):1392-1396. doi: 10.12669/pjms.346.15349.



Zahraa Al-Sattam

12.

13.

14.

15.

Karamustafaoglu Balci B, Goynumer G. Incidence of
echogenic amniotic fluid at term pregnancy and its
association with meconium. Arch Gynecol Obstet.
2018;297(4):915-918. doi: 10.1007/s00404-018-4679-
7.

Mingen E, Tutlinct L, Muhcu M. Pregnancy outcome
in women with echogenic amniotic fluid at term
gestation. Int J Gynaecol Obstet. 2005;88(3):314-315.
doi: 10.1016/j.ijgo.2004.11.021.

Mohammed MG, lwes MS, Alrashedy MAB. Clinical
significance of turbid amniotic fluid on peripartum
outcome. SVU Int J Med Sci. 2022;5(2):181-188. doi:
10.21608/SVUIIM.2022.125376.1291.

Shrestha A, Singh SD, Tamrakar D. Associated factors
and outcome of babies born through meconium stained
amniotic fluid. Kathmandu Univ Med J. 2018;16(61):65-
68. PMID: 30631020.

116

16.

17.

18.

19.

Antenatal detection of AF with U/S

Buyuk GN, Oskovi-Kaplan ZA, Kahyaoglu S, Engin-
Ustun Y. Echogenic particles in the amniotic fluid of
term low-risk pregnant women: does it have a clinical
significance? J Obstet Gynaecol. 2021;41(7):1048-
1052. doi: 10.1080/01443615.2020.1834520.

Sentiirk MB, Cakmak Y, Budak MS. The degree of
ultrasonographic amniotic fluid echogenicity for the
prediction meconium staining during labor. J Clin
Obstet Gynecol. 2016;26(2):81-86.
doi: 10.5336/gynobstet.2015-47135.

Gallo DM, Romero R, Bosco M, Gotsch F, Jaiman S,
Jung E, et al. Meconium-stained amniotic fluid. Am J
Obstet Gynecol. 2023;228(5S):S1158-S1178. doi:
10.1016/j.ajog.2022.11.1283.

Panicker R, Win LL, Moopil J. Meconium-stained
amniotic fluid revisited: A holistic perspective. J South
Asian Feder Obstet Gynaecol. 2019;11(2):131-133. doi:
10.5005/jp-journals-10006-1658.



