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Abstract

Background: Placental pathology predicts persistent neurological
impairment, even in normally grown infants. However, few studies
have linked placental pathology with neonatal outcomes in a large
population.

Methods: We matched the clinical outcomes of a cohort of neonates
admitted to a neonatal intensive care unit (NICU) with placental

pathology, where available, and examined (by multivariable logistic

regression) the relationship between placental pathologies and
these outcomes. The outcomes included neonatal death,
necrotizing enterocolitis, and intraventricular hemorrhage > grade

3. A forward selection model (10% significance level for entry) was

used after adjusting for confounding factors.
Results: A detailed gross and microscopic pathological report was

available for 1296 eligible infants (64%). Specific placental features

were associated with specific neonatal outcomes. The Canadian

Neonatal Network has previously determined that specific changes

in the pattern of neonatal care can alter the incidence and severity
of these outcomes. In the placentas from pregnancies delivering
small for gestational age infants who were subsequently admitted

to NICU, two different patterns of placental pathologies were found,

one ischemic and the other inflammatory.

Conclusion: Frozen section examination of placentas may facilitate
more timely delivery of tailored neonatal therapy.

Résumé

Contexte : La présence d’une pathologie placentaire permet de
prédire les troubles neurologiques persistants, méme chez les
nouveau-nés ayant connu une croissance normale. Cependant,
peu d’études ont lié la pathologie placentaire a des issues
néonatales au sein d’'une population de grande envergure.

Key Words: Placental pathology, subclassification, neonatal
intensive care unit, neonatal outcomes, outcome prediction

Competing Interests: None declared.
Received on Spetember 8, 2006
Accepted on November 9, 2006

Méthodes : Nous avons apparié les issues cliniques d’une cohorte de
nouveau-nés présentant une pathologie placentaire et admis dans
une unité néonatale de soins intensifs (UNSI), le cas échéant, et
avons analysé (par régression logistique multivariable) la relation
entre les pathologies placentaires et ces issues. Parmi les issues,
on comptait le déces néonatal, I'entérocolite nécrosante et
I’'hémorragie intraventriculaire > grade 3. Une régression multiple
ascendante (niveau de signification de 10 % pour 'admission) a
été utilisée, une fois les facteurs confusionnels neutralisés.

Résultats : Un rapport pathologique macroscopique et microscopique
détaillé était disponible chez 1 296 des nouveau-nés admissibles
(64 %). Des caractéristiques placentaires particuliéres ont été
associées a des issues néonatales particulieres. Le Réseau
néonatal canadien avait déja déterminé que I'apport de
changements particuliers au modéle de soins néonatals pouvait
modifier I'incidence et la gravité de ces issues. Dans les placentas
des grossesses qui ont donné lieu a la naissance d’enfants
présentant une hypotrophie foetale qui ont par la suite été admis
dans une UNSI, deux modes différents de pathologies placentaires
ont été constatés : ischémique et inflammatoire.

Conclusion : L’'examen en coupe a congélation des placentas
pourrait faciliter I'offre plus opportune de soins néonatals adaptés.

J Obstet Gynaecol Can 2007;29(4):315-323

INTRODUCTION

An assessment of placental pathology is useful for cou-
ples in resolving issues arising from pregnancy compli-
cations, including perinatal loss.! It is also useful to
clinicians for determining the underlying mechanisms lead-
ing to pregnancy complications and for guiding future
investigations and interventions relating to pre-pregnancy
counselling and pregnancy care.!? Placental pathology can
correlate  with adverse neonatal and, particulatly,
neurodevelopmental outcomes, even in the normally grown
infant.3>* Despite this, very few studies have examined the
relationship between placental pathology and neonatal
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Table 1. Comparison of infants with and without placental pathology

Characteristic Examination No examination
Total infants 1296 716
Inborn 1114 (86%)* 76%*
Mean GA in weeks (SD) 33.2 (0.4)* 37.3(0.2)*
Mean birth weight in Kg (SD) 2.1 (0.1)* 3.0 (0.1)*
Antenatal corticosteroids 607 (46.8%)* 6.7%"
Maternal hypertension 201 (15.5%)* 8.6%*
Caesarean delivery 599 (46.2%)* 30.4%*
Male 574 (44.3%)* 38.5%"
Multiple birth 162 (12.5%) 1.7%

GA: gestational age; SD: Standard deviation.

*Significant difference (t test or % P < 0.05, as appropriate)

outcomes in a large population. Also, the placental pathol-
ogy report often arrives weeks or months after the delivery,
at which time it is of little use in guiding eatly neonatal care.

The Canadian Neonatal Network has identified practice
variations that improve neonatal outcomes, and has found

that these practices vary between neonatal intensive care
units (NICUs) across Canada.>12

It is currently unknown whether or not specific patterns of
placental pathology may predict specific neonatal complica-
tions that are amenable to risk modification through
changes in early neonatal intensive care unit (NICU) care. If
such patterns are identified, then it may be justifiable to
request a frozen section assessment of placental pathology
to guide the early management of infants admitted to NICU
in the same way that frozen sections are used to guide
intraoperative management in surgical cases.'>-19

We undertook this study to validate the examination of the
placenta by identifying any significant factors that could
lead to specific interventions to improve neonatal out-
comes. In a cohort of infants admitted to the NICU of our
tertiary care hospital, we examined clinical outcome and
size for gestational age and related these to placental
pathological features.

METHODS

This was a retrospective cohort study that included all neo-
nates admitted to the NICU at British Columbia’s Chil-
dren’s Hospital from January 1996 to October 1997 for
whom a placental pathology report was available. We
matched clinical outcome measures with placental patho-
logical features extracted from pathology reports. A single
reviewer who was blinded to the maternal and neonatal out-
comes (J.L..) reviewed these data, using a standardized form
and standardized definitions, as previously described.?) The
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pathologists who performed the placental examinations,
however, were not blinded to clinical history. We obtained
approval from our university and hospital ethics boards for
this study.

Placental Pathology

Abstracted information included specific placental and
birth characteristics and neonatal outcomes. Recorded vari-
ables from gross placental examination included umbilical
cord length, insertion, vessel number, and placental weight,
from which the fetoplacental index (birth Weight/ placental
weight?!) was computed. Pathological features were divided
into seven types: (1) ischemic changes such as hemorrhagic
endovasculitis (HEV), perivillous fibrin deposition, villous
ischemia and hemorrhage, and chorangiosis; (2) villous
infarction and decidual necrosis; (3) chronic villitis;
(4) abnormal villus maturity (delayed, advanced, variable,
and dysmaturity); (5) placental abruption; (6) meconium
staining; and (7) others, such as villous edema, intervillous
thrombosis, amnion nodosum, and congested villi, after
Beebe et al.?2 The pathologies were noted as present or
absent, and no attempt was made to quantify the extent of
the lesions. Pathological definitions were based on the
guidelines published by the College of American Patholo-
gists.?> The data specifically examining chorioamnionitis
and neonatal outcomes have been published previously.?

Neonatal Outcomes

Clinical data included birth weight for gestational age, gen-
der, inborn/outborn status, mode of delivery, prenatal care,
maternal hypertension, antenatal corticosteroid administra-
tion, antibiotic use, multiple births, and 5-minute Apgar
score < 7. Neonatal outcomes included mortality,
bronchopulmonary dysplasia (BPD), respiratory distress
syndrome (RDS), intraventricular hemorrhage (IVH),
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Table 2. Pregnancy and delivery characteristics

SGA < 3rd SGA < 10th
Total AGA percentile P percentile P

n=1296 n=1050 n=71 (% vs. AGA) n = 246 (% vs. AGA)
Multiple births 319 254 (24%) 18 (25%) 0.88 65 (26%) 0.46
Male sex 576 469 (45%) 37 (52%) 0.18 107 (43%) 0.74
Caesarean births 597 447 (43%) 57 (80%) <0.0001 150 (61%) <0.0001
Outborn 183 162 (16%) 6 (8.5%) < 0.0001 21 (8.0%) <0.0001
Antenatal 546  462(49%)* 35 (51%)t 0.79 84 (38%) 1 0.004
corticosteroids
Maternal hypertension 184 119 (11%) 26 (37%) < 0.0001 65 (26%) <0.0001
Mean GA at birth in 33.2(4.3) 33.7(4.0) 0.34 34.6 (3.9) 0.26

weeks (SD)

AGA: Appropriately grown for gestational age (>10th percentile); GA: gestational age; SD: standard deviation;

SGA: small for gestational age (as defined).
*Data available for only 941 cases
tData available for only 69 cases

fData available for only 219 cases

necrotizing enterocolitis (NEC), nosocomial infections
(NI), retinopathy of prematurity (ROP), patent ductus
arteriosus (PDA), and chronic lung disease (CLD).

Indices of neonatal outcome were defined according to the
Canadian Neonatal Network Data Abstractor Manual.”
Gestational age (GA) was defined as the best obstetric esti-
mate based on early prenatal ultrasound, obstetric examina-
tion, and obstetric history; if the postnatal pediatric estimate
of gestation differed from the obstetric estimate by more
than two weeks, the pediatric estimate was used instead.
Infants were classified by their birth weights as appropriate
for gestational age (AGA) at > 10th percentile, small for
gestational age (SGA) at < 10th percentile, and SGA at
< 3rd percentile based on the British Columbia provincial
growth charts established by Whitfield.?* Intraventricular
hemorrhage was defined according to the criteria of Papile
et al.,?> from head ultrasound performed before 14 days of
life. Necrotizing enterocolitis was defined according to the
criteria of Bell et al.2¢ (stage 2 or higher) and was classified as
medical (clinical symptoms and signs plus evidence of
pneumatosis on abdominal radiographs) or surgical
(histologic evidence on surgical specimen of intestine).
Retinopathy of prematurity was defined according to the
International  Classification ~ for  Retinopathy  of
Prematurity?” and the Reese Classification of cicatrical dis-
ease.? Nosocomial infection was confirmed using blood
and cerebrospinal fluid culture results according to criteria
established by Freeman et al.2? Patent ductus arteriosus was
confirmed by clinical diagnosis plus treatment with
indomethacin or surgical ligation or both. Respiratory

distress syndrome was defined as the presence of respira-
tory symptoms, such as grunting and chest retraction, typi-
cal chest x-ray findings or treatment with surfactant, and the
need for mechanical ventilation for more than 24 hours.
Chronic lung disease was defined as oxygen dependency at
36 weeks’ corrected gestational age for an infant who was
born at < 32 weeks’ gestation.’

Statistical Analysis

Descriptive statistics were used to examine the data; pro-
portional differences were analyzed using Pearson
chi-square and Fisher exact tests, with P = 0.01 chosen as
the level of significance to account for multiple compari-
sons. We used Student 7 test to compare placental weights
and the fetoplacental index between groups. We used
multivariable logistic regression analysis to examine the
relationship between placental pathologies and the various
neonatal outcome measures (i.e., death, NEC, BPD, NI,
CLD, RDS, PDA and grades 3 and 4 IVH). Cross-tabula-
tion was used to identify significant associations between
placental factors and infant outcomes. We included the sig-
nificant factors in a forward selection (P < 0.1 for entry)
after adjusting for confounding factors such as gender, GA
at birth, SGA status, antenatal administration of
corticosteroids, multiple births, size for GA, the presence
of maternal hypertension, and congenital anomalies. A
receiver operating curve (ROC) was computed for each
model, and the area under the curve with confidence inter-
vals was reported. Computations were performed with
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Table 3. Pathological features in SGA versus AGA placentas

SGA < 3rd SGA < 10th
Total AGA percentile P percentile P

Pathological feature number (%) n (%) (N (%) (% vs. AGA) (n (%) (% vs. AGA)
Ischemic changes

Hemorrhagic 14 (1) 8(0.8) 1(1.4) 0.548 6 (2.4) 0.035

endovasculitis

Perivillous fibrin 147 (11) 86 (8.2) 22 (2.8) 0.001 53 (21.5) 0.001

deposition

Villous ischemia 70 (5) 41(3.9) 14 (19.7) 0.001 29 (11.8) 0.001

Villous edema 149 (11) 132 (12.6) 6 (8.5) 0.269 17 (6.9) 0.006

Hemorrhage 89 (7) 66 (6.3) 34.2) 0.264 23 (9.3) 0.066
Placental infarction

Villous infarcts 153 (12) 93 (8.9) 23 (32.4) 0.001 60 (24.4) 0.001

Decidual necrosis 146 (11) 118 (11.2) 9 (12.7) 0.409 28 (11.4) 0.530
Villitis 132 (10) 87 (8.3) 15 (21.1) 0.004 45 (18.3) 0.001
Maturity

Delayed 96 (7) 66 (6.3) 7 (9.9) 0.27 30 (12.2) 0.002

Advanced 193 (15) 144 (13.7) 15(21.1) 0.094 49 (19.9) 0.012
Dysmaturity 53 (4) 34 (3.2) 7 (9.9) 0.023 19(7.7) 0.003

Variable 43 (3) 31(3.0) 7(9.9) 0.007 12 (4.9) 0.101
Abruption 69 (5) 60 (5.7) 5(7.0) 0.327 9 (3.7) 0.120
Meconium 118 (9) 88 (8.3) 10 (14.1) 0.13 30 (12.2) 0.06
Other

Intervillous thrombosis 132 (10) 99 (9.4) 8(11.3) 0.441 33 (13.4) 0.048

Chorangiosis 33 (3) 28 (2.7) 0 (0) 0.151 5 (2.0) 0.374

Cord edema 11(1) 9 (0.9) 1(1.4) 0.464 2(0.8) 0.647

Congested villi 121 (9) 98 (9.3) 2(2.8) 0.029 23 (9.3) 0.544

Fibrinosis 27 (3) 19 (1.8) 4 (5.6) 0.056 8 (3.3) 0.126

Amnion nodosum 8 (1) 5(0.5) 0(0) 0.636 3(1.2) 0.183

AGA: Appropriately grown for gestational age (>10th percentile); SGA: small for gestational age (as defined).

SPSS v14.0 (Chicago, IL) and SAS v8.1 (Cary, NC)
statistical.

RESULTS

A placental pathology report was available for 1296 (64%)
of 2012 infants admitted to the NICU during the study
period. Infants whose placenta was examined had a higher
percentage of inborn status, lower mean GA and birth
weight, and higher rates of antenatal corticosteroid adminis-
tration, maternal hypertension, birth by Caesarean section
(CS), and male gender (Table 1). Of those for whom placen-
tal pathology was available, 19% were SGA < 10th percen-
tile and 5.5% were SGA < 3rd percentile (Table 2). The
SGA and AGA groups differed significantly in the propor-
tion delivered by CS, outborn status, presence of maternal
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hypertension on antenatal history, and the administration of
corticosteroids antenatally (only the SGA < 10th percentile
group differed with respect to corticosteroid administra-
tion). Mean GA at birth, proportion of males, and propor-
tion of multiple births was not different between the AGA
and the two SGA groups.

There was no statistically significant difference in the aver-
age placental weight and fetoplacental index between the
AGA and SGA groups. However, a number of pathological
features were found significantly more often in SGA infants
(Table 3). The following pathological features were associ-
ated with the presence of maternal hypertension: advanced
maturity (P < 0.001), dysmaturity (P < 0.001), villous
infarcts (P < 0.001), and villous ischemia (P < 0.001).
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Table 4. Factors independently contributing to various neonatal outcomes

Qutcome OR (95% CI)

Factor Death NEC BPD NI CLD RDS PDA IVH
Gender* NS 2.36 1.77 NS NS NS NS NS
(1.08-5.16)  (1.16-2.69)
22-28 weeks’ GAt 9.55 16.18 NS 23.88 4.07 52.86 94.27 4.61
(4.47-20.43) (2.49-105.36) (10.45-54.59) (2.68-6.16) (30.67-91.11) (32.47-273.68) (1.38-15.37)
29-32 weeks’ GAt NS NS NS 5.31 1.57 7.48 6.29 NS
(2.25-12.54) (1.09-2.28) (5.54-12.34) (2.09-18.91)
33-36 weeks’ GAt NS NS NS NS 0.73 1.82 NS NS
(0.55-0.97) (1.15-2.87)
Antenatal 0.39 NS NS NS 1.34 1.42 NS 0.38
corticosteroids (0.22-0.69) (1.02-1.75)  (1.03-1.96) (0.18-0.82)
Multiple births 0.37 NS 0.55 NS NS NS NS NS
(0.18-0.76) (0.34-0.87)
Maternal HTN NS NS NS NS NS NS 0.45 NS
(0.25-0.80)
SGA < 10th NS 477 34 3.06 NS NS NS NS
percentile (1.41-16.16) (164-7.16)  (1.62-5.81)
Congenital 2.20 3.32 4.57 1.98 1.61 1.60 NS NS
anomalies (1.21-4.01)  (1.30-8.52)  (2.53-8.28)  (1.15-3.41) (1.17-2.22) (1.08-2.38)
Villus edema 1.96 NS NS NS 1.46 NS NS 2.18
(1.14-3.37) (1.04-2.05) (1.09-4.38)
Amnion nodosum 21.50 NS NS NS NS NS NS NS
(4.85-95.33)
Decidual 1.97 NS NS NS NS NS NS NS
inflammation (1.10-3.50)
Maternal and (or) NS 3.80 NS NS NS NS NS 2.23
fetal inflammation (1.67-8.67) (1.10-4.53)
Congested villi NS 5.26 NS NS NS NS NS NS
(2.14-12.93)
Delayed maturity 2.22 NS NS NS NS NS NS NS
(1.12-4.39)
Dysmaturity NS NS NS 3.36 NS NS NS NS
(1.72-6.57)
Meconium staining NS NS NS NS NS NS 0.18 NS
(0.05-0.68)
ROC area 0.80 0.84 0.82 0.87 0.69 0.84 0.90 0.64
(95% confidence (0.74-0.86) (0.75-0.93) (0.78-0.86)  (0.79-0.86) (0.67-0.72) (0.81-0.86) (0.87-0.92) (0.56-0.71)
intervals)

BPD: bronchopulmonary dysplasia; CLD: chronic lung disease; GA: gestational age; HTN: hypertension; IVH: intraventricular hemorrhage
(= grade 3); NEC: necrotising enterocolitis; NI: nosocomial infection; NS: Not significant; PDA: patent ductus arteriosis; RDS: respiratory distress syndrome;

ROC: receiver operator curve; SGA: small for gestational age.

*Reference gender: female

tReference GA group: 37-42 weeks
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Modelling

In general, the models constructed had good predictive
value, with an area under the curve (ROC) of 0.80 or more
for most outcomes except IVH grades 3 or 4 and CLD
(Table 4). Those factors that contributed independently to
each of the adverse neonatal outcomes are shown in Table 4.

DISCUSSION

It is generally accepted that intrauterine events have an
important effect on neonatal mortality and the develop-
ment of long-term morbidity.*3! Therefore, placental exam-
ination may represent a means of investigating the
intrauterine past to explain the present condition of the
neonate. Timely examination of the placenta may even help
in guiding therapies or surveillance of infants deemed at
increased risk for mortality or significant morbidity.3? The
results of this study provide new evidence for the relation-
ship between intrauterine events, reduced fetal growth
velocity, and postnatal consequences. Specific patterns of
placental pathological findings may be predictive of specific
adverse neonatal outcomes.

Placental Pathology and SGA

Our data support a role for placental abnormalities in the
development  of
(IUGR),?>33-37 and suggest the convergence of at least two
pathologic developmental pathways leading to IUGR, pre-
sumably through placental insufficiency. One of these path-
ways probably involves placental ischemia and placental
infarction, leading to decreased placental perfusion.
Changes associated with decreased placental perfusion such
as ischemic changes and those related to maternal
thromboembolic events have been reported before in asso-
ciation with growth restriction.>3¢ Many of these changes
are also associated with maternal hypertension, and it is
likely that hypertensive disorders of pregnancy atre associ-
ated with this pathway to IUGR.3¢ Changes of this nature
are seen most frequently in fetuses with IUGR who show
abnormalities in umbilical artery Doppler measurements.
Whether villous maturation abnormalities are the result of a
decrease in placental perfusion or somehow share in its eti-
ology is not clear, but these abnormalities may be partially
explained by the presence of maternal hypertension.

intrauterine  growth  restriction

An alternative path to placental insufficiency and IUGR
may involve chronic villous inflammation. In general, 5% of
cases of villitis can be attributed to intrauterine infection,
whereas the great majority are classified as villitis of
unknown etiology (VUE).23 In our population, this pathol-
ogy was seen most frequently in the placenta of SGA
infants, but this feature was not related to the presence of
maternal hypertension, suggesting that this represents an
independent path to growth restriction. It may therefore be
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possible to subclassify and group placental pathologies
associated with SGA infants, as shown in Table 5.

Neonatal Outcome and Placental Pathology

SGA was predictive of increased odds of NEC, BPD, and
susceptibility to NI. However, our data further support the
concept that specific placental pathologies may be markers
for adverse neonatal outcomes, independent of growth
restriction. Very few studies have attempted to relate pla-
cental pathologies to discrete neonatal outcomes.?-44

A recurrent theme in our predictive models is the significant
effect of extreme prematurity on neonatal outcomes. This is
not surprising, because this factor continues to be one of
the stronger predictors of neonatal and long-term mortality
and morbidity.* Our finding of an almost 20-fold increase
in the odds of dying when amnion nodosum is present is
more strongly predictive than extreme prematurity in our
population. Amnion nodosum tends to be associated with
oligohydramnios arising from various causes??; oligo-
hydramnios itself can be a presenting feature of placental
insufficiency. Whether oligohydramnios was a presenting
feature in those infants whose placenta exhibited amnion
nodosum is not known for our population. The significant
correlation of villous edema with neonatal complications
such as death, CLD, and IVH concurs with the findings of
Redline et al.,** who found that grade 3 villous edema was
associated with long-term neurological impairment in low
birth weight neonates (OR 5.7; 95% CI, 1.5-21.0). Villous
edema, which has been linked to placental ischemia on the
fetal side,* is probably associated with impaired placental
function, as emphasized by its correlation with SGA in our
population. Finally, placental maturity disorders were asso-
ciated with both the presence of maternal hypertension and
increased odds of neonatal death and of contracting
nosocomial infections.

Chorangiosis, which has been associated with hypoxic
insults to the placenta and adverse neonatal outcome by
others, 4748 was not associated with SGA or adverse out-
come in our population. However, this pathology was asso-
ciated with the presence of maternal hypertension. A rela-
tionship with adverse neonatal outcome may have been
identified if we had attempted to quantify the extent of the
lesions.

Limitations of the Study

Because of the retrospective nature of this study, we could
not control many of the variables that may have influenced
intrauterine development and neonatal outcomes. There
were significant differences between the infants whose pla-
centa was sent for pathological examination and those
whose placenta was not sent. The former were more likely
to have been born in our tertiary referral centre, where
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Table 5. Proposed system of subclassification of placental pathologies

associated with SGA

Subclassification

Placental findings

Vascular or ischemic pathology

Congested villi

Villous hemorrhage (intravillous)

Villous infarction (gross & microscopic)

Intervillous thrombus

Decidual vasculopathy

Decidual hemorrhage

Abruption

Fetal surface vessel/umbilical vessel thrombosis

Inflammatory pathology

Villitis (principally villitis of unknown etiology)

Villous maturation disorder
Delayed
Advanced

Dysmaturity

Variable

Chorioangiosis

Other isolated abnormalities

Isolated membrane abnormality

Amnion nodosum

Meconium deposition

Isolated cord edema

Isolated villous edema

expertise in placental pathology is readily available and
where, therefore, greater access to the service may translate
into closer adherence to published guidelines for pathologi-
cal examination of placentas.?? In addition, it appeared that
pathological examination of the placenta was more likely to
have been performed after the diagnosis of an abnormal
pregnancy, as suggested by higher proportions of
prematurity, low birth weight, antenatal administration of
corticosteroids, maternal hypertension, and Caesarean sec-
tion in the pregnancies in which the placenta was examined.
Therefore, unexpected postpartum complications may have
been encountered more often in those infants whose pla-
centa was not examined. However, it is difficult to explain
why the placenta was examined in a larger proportion of
deliveries resulting in male infants than in females. SGA
infants also showed some difference in basic characteristics
when compared with their normally grown counterparts.
The larger proportion of these infants born in our tertiary
centre may reflect the ability to detect IUGR antenatally.
Mothers with pregnancies showing IUGR were more likely
to be transferred to a tertiary care centre prior to delivery.
For the same reason, these infants were also probably more

likely to have received antenatal corticosteroids; we
controlled for administration
predictive modelling of neonatal outcome.

corticosteroid in our

The pathologists who reviewed the placentas were not
blinded to clinical histories, and this may have influenced
their analyses. In light of our observation that pathologists
do not use a standard approach to the reporting of placental
findings, we would prefer a standardized approach to
reporting that would include comments, in order, on the
umbilical cord, fetal membranes, fetal surface vessels,
maternal decidual vessels, villous histology, and “other.”
Extracting this information would potentially result in a
diagnostic conclusion for every report.

No attempt was made on the part of the pathologists to
grade the severity of the various pathological features. The
strength of association between various pathologies and
SGA and neonatal outcomes may have been increased with
the addition of quantifiers of severity, as suggested by
Ghidini et al.#* Our present approach does not routinely
comment numerically on villous size, vessel number, or
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relative composition of stroma, nor does it comment on the
vascular branching pattern.

CONCLUSION

Specific placental pathologies independently predict spe-
cific adverse neonatal outcomes. The incidence and severity
of these outcomes are susceptible to variations in neonatal
intensive care practice. In view of this, examination of
frozen sections of the placenta by a skilled on-call anatomic
pathologist may help to tailor neonatal therapy for an infant
admitted to NICU. This possibility warrants further investi-
gation in an appropriately powered and designed
prospective study.
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