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Most pregnancies 
are normal

but when they are
“abnormal”

some mom’s may 
blame themselves

and/or their doctors:
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Baby

Placenta

MOM

Nutrient “buffer” to “regulate” supply

Nutrient Sink taking away from Fetus (50% rule)
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Autopsy of 
the Pregnancy
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Placenta Goes to Pathology:
1. Sick Mom
2. Sick Baby
3. Abnormal Placenta
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1252 placentas from University of Oklahoma

 10% of all deliveries submitted to pathology
 Features of uteroplacental insufficiency (40%)
 Meconium (27%)
 Chorioamnionitis (21%)
 Abruption ( 9%)
 Villitis (4%)

(Beebe L. et al, Obstet & Gynecol. 1996; 87 (5): 771-8)

Placentas from 
Complicated Pregnancies
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Placental Pathology in OHSU Singletons:
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P(Spline) for both  infection and AVM p< 0.0001

Infection (red) Insufficiency (blue)

Morgan T. NeoReviews. 2014; 15(12):e518-525. 
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“Uteroplacental Insufficiency”  
Maternal Vascular Malperfusion

Small for gestational age: (age x 10) – 50 g
 Infarctions 
Accelerated villous maturation 

Chorangiosis (fetal angiogenesis in villi)

Terr
y M

orga
n



28 30        32        34        36        38        40

Gestational age (weeks)

Tr
im

m
ed

Pl
ac

en
ta

l W
ei

gh
t (

gr
am

s)
600

500

450

400

350

300

250

200

10th centile

90th centile

Mean

SGA

LGA
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Pinar H. Ped Path Lab Med. 1996; 16:903: <200 casesTerr
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WebPath

Infarction
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*

Snapshot of 
Maternal Vascular 
Malperfusion (MVM)
34 weeks’ PET/IUGR
Amsterdam Placental Workshop 
Consensus Statement: Khong T, et al. Arch 
Pathol & Lab Med. 140:698-713
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AVM is Reproducible < 38 weeks’

Khong T, et al. J Clin Pathol. 1995; 48:420-3
Morgan T. Am J Perinatol. 2016; 33:258-66
Amsterdam Placental Workshop Consensus Statement: Khong T, et al. Arch Pathol & Lab Med. 140:698-713
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Occurs in 5-10% of singletons
• kappa= 0.81 [0.72-0.91]
• Cause is UNKNOWN

Altshuler G. Chorangiosis.
Arch Pathol Lab Med. 1984; 
108: 71-4. Semin Pediatr Neurol. 
1995 Mar;2(1):90-9 

• Cerebral Palsy (weak)
• Stillbirth (weak)
• Smoking (unclear)
• Altitude (likely)
• Diabetes (likely)
• Twins [very likely]
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Potential Relationship Between Chorangiosis Frequency and 
Birthweight Relative to Placental y-axis length (Reserve Capacity)
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Male Cases (n=103 babies with >10 year followup)

Female Cases (n=77 babies with >10 year followup)

Null OR=1.0 Compared with Expected Frequencies 
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2.23 (p=0.02)

0.7 (p=0.36)

5.0 (p=0.3)

3.0 (p=0.5)

Chorangiosis diagnosis is
a potential legal issue
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Gaps in Knowledge
Is MVM a multifactorial disease with 

• Severity problem?
• Timing problem? 

What is the underlying pathophysiology?

What are the long-term impacts on baby’s health?
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Severity

Normal
Growth 

Restriction

Placental Malperfusion
(~15% of Pregnancies)

Preterm
Labor Preeclampsia

Multifactorial Hypothesis
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Radial 
Arteries

Arcuate 
Arteries

Spiral Arteries

Spiral Artery 
Angiogenesis 
Is the “Soil”

Upstream Remodeling

Variance Across
Placental Bed

Adapted from Hamilton & Boyd, 1960 and Harris & Ramsey vascular reconstructions 
Terr

y M
orga

n



Dr. Elizabeth Ramsey’s 
Day 115 Rhesus Pregnancy 
Angiography: 

Variable “Spurts”—
Blood Flow Heterogeneity 
Between Cotyledons—

(Placental Vasculature and Circulation. Ramsey 
E, Donner M. 1980. WB Saunders Co.)

Variable Spiral Artery Growth
and Branching in Mouse Uterus

Courtesy Dr. Monique Rennie
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6 Weeks
Arterial Plugs

10 Weeks 
Wide Open

1
2

3
4

Roberts & Morgan, et al. 
Hum Reprod. 2017. 32(12): 2382-93

7 Weeks
Channels
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JZ Spiral Artery is Key

Allerkamp H, et al. Hum Reprod. 2021; 36(3): 571-86Terr
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James J. Hum Reprod 2018; 33(8):1430-41

Allerkamp H, et al. Hum Reprod. 2021; 36(3): 571-86
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Placental “Insufficiency” and 
Developmental Programming

Heart

Pancreas

Kidney

1st Trimester 3rd Trimester

CVD

DM 

HTN

2nd Trimester

Brain DD
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“meconium happens”
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