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The placenta in meconium staining:
lesions and early neonatal outcome
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Summary

Purpose: To evaluate the immediate neonatal outcome and the presence of various placental lesions in 96 pregnancies with meco-
nium-stained amniotic fluid.

Materials and methods: The patients were divided into a group with acute (N = 41) and subacute and chronic (N = 55) meco-
nium staining of the placenta. Apgar scores, arterial cord pH and admission to the neonatal intensive care unit (NICU) were deter-
mined in addition to the findings on gross and microscopic examination of the placentas.

Results: Of the 53 live births with subacute and chronic meconium staining, 13% had Apgar Scores < 7 at 5 minutes compared
to 7% with acute meconium staining. Similarly, a significantly lower umbilical artery pH was determined in the former group [(32%)
versus (7%)], (p<0.01). When 9 different pathologic lesions of the placenta were evaluated microscopically, the frequency of villous
vascular thrombosis (25.4%), infarcts (38%), acute chorioamnionitis (20%), villous edema (9.1%) and villitis (14.5%) was signifi-
cantly higher in the group with longer meconium exposure compared to the other group (2.4%), (9.7%), (7.3%), (0%), and 1 (2.4%),
respectively. In addition, when tested for 4 different lesions, cases with acute meconium were less likely to have one or more lesions.
When one or more placental lesions were found, NICU admission rate was significantly higher in the patients with subacute and
chronic meconium.

Conclusion: Subacute and chronic meconium discharge is associated with significant placental lesions and an increased risk of
adverse pregnancy outcome in the immediate neonatal period.
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Introduction

The remarkable inconsistencies in the literature about
the significance of meconium detected during labor and
delivery in relation to fetal hypoxia and acidosis obviate
the need for further insight into the placentas with meco-
nium discharge. Several investigators portrayed meco-
nium discharge as a sign of intrapartum asphyxia and/or
cerebral palsy [1-7]. Nevertheless others believe that
meconium is poorly associated with fetal acidosis,
hypoxia, and distress [8-10]. Meconium toxicity and the
resulting vascular damage were recognized only over the
past decade [11-12]. Similarly, a significant association
between vascular lesions in the placenta, especially the
increasingly recognized thrombotic lesions, and adverse
pregnancy outcome has recently been described [13-17].
However, to our knowledge, an association of meconium
staining with placental lesions in relation to pregnancy
outcome has not been previously evaluated. This study is
an attempt to suggest a relationship between meconium
discharge, its duration, and the presence of significant
placental lesions that may underlie an adverse pregnancy
outcome.
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Materials and Methods

Study population. The study group included 96 placentas
with meconium staining from patients who delivered at the
American University of Beirut Medical Center during the
period extending between September 15, 1995 and October 30,
1997. Data were collected prospectively including the patient’s
age, parity, prenatal care, labor and delivery characteristics,
birth weight, Apgar scores, cord pH, presence and consistency
of meconium in the amniotic fluid, and neonatal intensive care
unit (NICU) admission. Umbilical artery pH was not obtained
in two fetuses with intrauterine fetal demise.

Placental examination. The placentas were examined in the
fresh state and differentiation between various types of meco-
nium staining of the fetal surface was made using characteri-
stics of the membranes, chorionic plate and umbilical cord [18].
Placentas with acute meconium staining are defined as those
having a blue-green, glistening surface, covered with light-
green, slimy meconium. On the other hand, when the membra-
nes are slippery, edematous and with dark discoloration, the pla-
centas are grouped under subacute meconium staining. Chronic
meconium staining is defined by the presence of a dull and
diffuse, muddy umbilical cord, partially or completely stained.

All placentas were processed in the pathology laboratory. At
least one section of umbilical cord and membranes and four
sections of placental parenchyma including the chorionic plate
and maternal surface were obtained. A single investigator with
expertise in placental pathology reviewed hematoxylin and
eosin (H&E) slides in a blinded fashion. The lesions were assi-
gned to nine major categories including infarcts, chorangiosis,
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stem villous and fetal artery thrombosis, hemorrhagic endova-
sculitis, chronic villitis of unknown etiology (CVU), spiral
artery thrombosis, retroplacental hematoma with indentation,
diffuse villous edema, and acute chorioamnionitis.

The diagnosis of infarction, chorangiosis, hemorrhagic endo-
vasculitis and villous edema was based on the criteria described
below. Diagnosis of placental infarction was made when there
were numerous, large (> 2 cm in greatest dimension), more cen-
trally located infarcts, confirmed by microscopic examination.
When the infarcts were few, small, and located at the margin,
this diagnosis was not made. Chorangiosis was strictly defined
as the presence of 10 or more vascular channels, in 10 or more
villi, in at least 3 different placental areas. Hemorrhagic endo-
vasculitis was defined when obliteration of the villous capilla-
ries, thrombosis, and variable degrees of extravasation of eryth-
rocytes into the villous stroma occurred [20]. Diffuse villous
edema was defined by large vacuoles in the villous stroma in at
least 1% of all terminal villi [17].

Statistical analysis. The chi square test was used to compare
the two groups with acute versus subacute and chronic meco-
nium staining with respect to Apgar scores, umbilical artery pH,
individual placental lesions, and number of placental lesions.
The level of significance was set at <.1.

Results

All 96 pregnancies were between 36 and 41 weeks of
gestation. The characteristics of patients with meconium
stained amniotic fluid are presented in table 1. The two
groups with acute, and subacute and chronic meconium
staining were not significantly different with respect to
age, parity, labor and mode of delivery. Two patients with
acute meconium discharge had gestational diabetes, and
none had insulin-dependent diabetes. Two pregnancies
were complicated by pre-eclampsia. None of the patients
was known hypertensive. Two pregnancies ended with
intrauterine fetal demise (IUFD).

The amniotic fluid in 48 patients was subjectively
described as “thin”, 35 of whom had placentas with cha-
racteristics of acute meconium staining. Of the 55
patients with subacute and chronic meconium staining of
the placenta, the amniotic fluid in only 42 patients was
labeled as moderate-to-thick. The absence of meconium
laden macrophages at the chorionic surface and membra-
nes, which was demonstrated in all placentas with acute
meconium staining, indicates meconium exposure of less
than 2 to 3 hours. Meconium-laden macrophages were
detected in the remaining placentas indicating meconium
exposure for a longer period of time [21].

The frequency of fetuses with Apgar scores < 7 and
umbilical artery pH < 7.2 is depicted in table 2. Low
Apgar scores at 1 min were not significantly different
between the two groups, however, 7 (13%) fetuses had
Apgar scores < 7 at 5 min in the subacute and chronic
meconium staining group compared to only 1 (2%) in the
acute meconium staining group (p<.05). Similarly, lower
umbilical artery was significantly more frequent in the
group with longer meconium exposure [17 (32%)] com-
pared to the other group [3 (7%),] (p<.01).

The frequency of 9 placental lesions is listed in table 3.
Five lesions were significantly more encountered in the

Table 1. — Characteristics of 96 pregnancies with meconium
stained amniotic fluid.

Subacute and chronic Total
meconium staining

Acute meconium staining

Age
16-20 7 3 10
21-30 24 35 59
31+ 10 17 27
Parity
Parous 20 26 46
Nulliparous 21 29 50
Labor
Spontaneous 14 21 35
Oxytocin used 26 30 56
Not in labor 1 4 5
Delivery
Vaginal 32 44 76
C-Section 9 11 20

*No statistical significance between either group with respect to all parameters.

Table 2. — Frequency of subacute and chronic meconium stai-
ning in relation to Apgar scores and umbilical artery pH.

Acute Subacute and chronic p
meconium meconium
staining (N=41)  staining (N = 53)*

Apgar scores £ 7

1 min. 7 (17%) 10 (19%) > 2
5 min. 1 (2%) 7 (13%) <.05
Umbilical artery pH<7.2 3 (7%) 17 (32%) < .0l

* Umbilibal artery pH was not obtained in 2 fetuses with intrauterine fetal de-
mise.

Table 3. — The frequency of subacute and chronic meconium stai-
ning of the placenta in relation to significant placental lesions.

Acute meconium Subacute and p

staining chronic meconium

(N=41) staining (N=55)
Vascular thrombosis 1 (24%) 14 (25.4%) < .01
Hemorrhagic endovasculitis 0 2(3.6%) >.1
Chorangiosis 1 (2.4%) 2(3.6%) >.1
Infarct of the placenta* 4(9.7%) 21 (38%) < .01
Acute chorioamnionitis 3(7.3%) 11 20%) < .01
Spiral artery thrombosis 0 23.6%) >.1
Diffuse villous edema 0 50.1%) <.05
Retroplacental hematoma 1(2.4%) 305.4%) >.1
Chronic villitis

of unknown etiology 1(2.4%) 8 (14.5%) < .05

* Central and multiple infarcts (gross) with microscopic confirmation.

Table 4. — Relationship between the number of 4 selected pla-
cental lesions and extent of meconium staining.

Acute Subacute and chronic p
Number of lesions* meconium meconium
staining (N=41) staining (N = 55)

0 33 (80%) 18 (33%) <.001
1 4 (10%) 28 (51%) <. 01
2 1 (3%) 7 (13%) <. 05
3 0 2 (3%) >.2
4 0 0

* Features analyzed include infarcts, villous vascular thrombosis, villous ede-
ma and chronic villitis of unknown etiology (CVU).
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Table 5. — Relationship between the number of all placental le-
sions in meconium stained placentas and the number of admis-
sions to the neonatal intensive care unit (NICU).

Admissions to NICU

Acute meconium staining (N=41) 5(12.2%)°
No placental lesions (N=31) 3(9.6%)«
One or more placental lesions (N=10) 2 (20%)™

Subacute and chronic meconium

staining (N=53) 18 (34%)°
No placental lesions (N=19) 2 (10.5%)"
One or more placental lesions (N=34) 16 (47%)™

a: p<.05; b: p<.01; ¢; p>0.2; d: p<.01; e: p<.01.

group with subacute and chronic meconium as compared
to acute meconium staining: 14 (25.4%) versus 1 (2.4%)
for vascular thrombotic lesions, 21 (38%) versus 1
(2.4%) for infarcts, 11 (20%) versus 3 (7.3%) for acute
chorioamnionitis, 5 (9.1%) versus 0 (0%) for diffuse
villous edema, and 8 (14.5%) versus 1 (2.4%) for chronic
villitis of unknown etiology. The frequency of the remai-
ning 4 lesions including chorangiosis, hemorrhagic endo-
vasculitis, spiral artery thrombosis and retroplacental
hematoma with indentation was not statistically signifi-
cant between the two groups.

When analyzed for 4 selected vascular lesions that
included infarcts, villous edema, fetal vascular thrombo-
sis, and chronic villitis of unknown etiology (table 4),
there were no lesions in 33 (80%) placentas with acute
meconium, which was significantly higher than the pla-
centas with subacute and chronic meconium staining
(p<.001). The latter group was also more likely to have
one [28 (51%) versus 4 (10%)] or two [7 (13%) versus 1
(3%)] lesions (p<0.01). There were only 2 placentas with
3 lesions and none with 4 lesions.

Table 5 analyzes NICU admission of neonates in the
two groups in relation to the presence or absence of pla-
cental lesions. Eighteen (34%) neonates with acute and
chronic meconium staining were admitted to NICU com-
pared to 5 (12.2%) neonates in the other group (p<0.01).
In the subgroups with no placental lesions, the admission
rate was not statistically significant (9.6 and 10.5% for
the acute, and the subacute and chronic meconium stai-
ning respectively, p<.2). However, significantly more
admissions [16 (14.7%)] were seen in the placentas with
one or more lesions in the subacute and chronic group
than those with acute meconium [2 (20%)], (p<.01).
Similarly, the rate of admission was significantly higher
when one or more lesions were encountered than when
no lesions were encountered in each group: 16 (47%)
versus 2 (10.5%), p<.01 for the subacute and chronic
meconium, and 2 (20%) versus 3 (9.6%), p<.01 for the
acute meconium group.

Discussion

Several reports support a traditional concept that meco-
nium reflects fetal acidosis and hypoxia [1-7]. Our study
concurs with these investigators as demonstrated by the
finding of lower Apgar scores at 5 min, low umbilical

artery pH and higher NICU admission rate in the group
of subacute and chronic meconium staining as compared
with that of acute meconium discharge. In contrast, other
investigators did not find a correlation between meco-
nium staining of the amniotic fluid and fetal hypoxia and
acidosis [8-10, 22-24]. Meconium release is even por-
trayed as a normal response to vagal stimulation through
umbilical cord occlusion, and consequently triggers
gastrointestinal peristalsis [25]. Pathologic examination
of the placenta was not available in all these reports.

In this study, vascular thrombotic events were frequent
pathologic findings encountered in placentas with longer
exposure to meconium. These may reflect a coexisting
coagulopathy in the fetus or may be caused by inflam-
matory mediators released during a fetoplacental inflam-
matory response. A coexisting coagulopathy is usually
supported by the presence of chorionic vascular throm-
bosis, while villous vascular thrombosis may be a conse-
quence of circulating inflammatory mediators [13-17].
Our study did not differentiate between these two lesions,
nor did it address the issue of inflammatory mediators.
The significance of vascular thrombosis in the placenta in
relation to adverse pregnancy outcome has been increa-
singly recognized [14-17, 26]. Whether these vascular
lesions trigger meconium discharge or they are caused by
it remains to be elucidated.

Non-marginal infarction of the placenta is portrayed
among the features reflecting low uteroplacental blood
flow [21]. This was the most frequent finding in placen-
tas with longer exposure to meconium in our study. Other
associated features of uteroplacental blood flow inclu-
ding diffuse villous edema and chronic villitis of
unknown etiology were also significantly higher in this
group compared to that with acute exposure. These asso-
ciated lesions were not seen in all placentas with infarct.
Although this study, in the authors’ view, is the first to
find a significantly increased frequency of lesions that
reflect placental hypoperfusion in the group with longer
exposure to meconium, a cause-effect relationship also
remains open for further investigation.

In conclusion, this paper demonstrates an increased
prevalence of significant placental lesions and an adverse
immediate neonatal outcome with longer exposure to
meconium.
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