
Essay

Submitted for Partial Fulfillment of Master Degree in
Radiodiagnosis

Presented by

Nancy Diaa Samir Bassili
(M.B., B.Ch.)

Supervised by

Prof. Dr. Randa Hossein Abdallah
Professor of Radiodiagnosis

Faculty of Medicine - Ain Shams University

 Dr. Nivine Abdel Moneim Chalabi
Lecturer of Radiodiagnosis

Faculty of Medicine Ain Shams University

Faculty of Medicine
Ain Shams University

2013

The Added Value of Magnetic Resonance
Imaging (MRI) Over Ultrasound (U/S) in

Assessment of Different Placental
Pathologies



List of Contents
Title    Page

 List of Abberviations ........................................... I

 List of Tables....................................................... II

 List of Figures ..................................................... III

 Introduction and Aim of the Work ..................... 1

 Review of Literature:

 Chapter 1:

 Anatomical Background of the Placenta........ 4

 Chapter 2:

 Different Placental Pathologies...................... 25

 Chapter 3:

 Role of Sonography and Magnetic
Resonance Imaging in the Diagnosis of
Placental Pathologies.................................... 66

 Summary and Conclusion ................................... 141

 References........................................................... 145

 Arabic Summary.................................................. --



List of Abbreviations
ASL Arterial spin labeling
B-hCG B human chorionic gonadotropin
D Diastolic
DWI Diffusion wighted imaging
DWI“i” Diffusion wighted imaging isotropic
EDF End diastolic flow
EPI Echo planner imaging
FISP
sequence

Fast imaging wutg steadt state precession
sequence

FMCs Focal myometrial contractions
FSE Fast spin echo
FSPGR fast spoiled gradient echo
FTV Fetal thrombotic vasculopathy
GA Gestational age
Gd Gadolinium
GTD Gestational trophoblastic disease
GW Gestational week
HASTE Half fourier acquisition single shot turbo

spin echo
IUFD Intrauterine fetal death
IUGR Intra uterine growth retardation
IVIM intravoxel incoherent motion
MR Magnetic resonance
MRI Magnetic resonance imaging
MSAFP Maternal serum alpha-fetoprotein
P Placenta

-I-



List of Abbreviations (Cont.)

PAD Placenta adhesive disorders
PE Preeclampsia
PI Pulsatility index
PROM Premature rupture of membranes
PSTT Placental site trophoblastic tumor
RI Resistive index
RPOC Retained products of conception
S Systolic
Sec. Second
SSFP Steady-state free precession
SSFSE Single Shot Fast Spin Echo
T Tesla
T1 Spin lattice relaxation time
T1w T1 weighted
T2 Spin spin relaxation time
TR/TE Time to repetition/echo time
TTTS Twin to twin transfusion syndrome
U/S Ultrasound
USG Ultrasonography
Vm Mean velocity
Vs Versus
3D Three Dimensional

-II-



List of Tables

Table No. Subject Page

1 Placental development – first 21 days
postfertilization

5

2 Placental maturation 8

3 Classification of abnormal placental
invasion

56

4 Classification of placenta accrete 56

5 The relationship between umbilical and
uterine artery Doppler flow velocities
and villous placental morphology

67

6 Ischemic and hemorrhagic placental
pathologies and their correlating signal
relationship in different MR sequences

80

7 Stages of TTTS 136

-III-



List of Figures

Figure No. Subject Page

1 The stages of humand development
during week 1(B) A day 7 blastocyst

4

2 Development of a villus 6

3 Relation of fetal membranes to wall of the
uterus

7

4 A full-term placenta 9

5 Localizing the placenta from a
longitudinal, midline section of the
uterus

11

6 Endovaginal scan Placenta (trophoblast
at 6 weeks gestation )

12

7 U/S placental grading Grade 0 13

8 U/S placental grading Grade 1 14

9 U/S placental grading Grade 2 15

10 U/S placental grading Grade 3 16

11 U/S Normal Subplacental Vascular Bed 17

12 U/S Measurement of placental thickness 18

13 MRI scans of the placenta with and
without contrast

22

14 MRI Coronal T2-weighted image showing
normal placenta of 19 week singleton
pregnancy

24

- IV-



List of Figures (Cont.)

Figure No. Subject Page

15 MRI Normal placenta Sagittal T2W
image of a uterus at 35 weeks gestation

24

16 Diagram, U/S and MRI image showing
Succenturiate placenta

25

17 U/S of the uterus demonstrating the
vessels connecting the succenturate lobe
with the body of the anterior placenta
overlying the cervical os

26

18 Diagram and US image showing Bilobed
placenta

26

19 MRI shows  Bilobed placenta 27

20 Diagram and Doppler US showing a
placenta membranacea

27

21 Circumvallate placenta (a) Diagram
shows a circumvallate placenta (b) US
image

28

22 MRI scan in gestational week 33, T2-w
sequence Placenta extrachorialis

29

23 MRI Placenta extrachorialis, SSFP-
sequence, GW 26

29

24 Diagramm and U/S of Differences in the
intervening membrane in dichorionic/
diamniotic and monochorionic/
diamniotic twin gestations

31

-V-



List of Figures (Cont.)

Figure No. Subject Page

25 Diagramm and U/S of  Chorionicity 33-34

26 Multiple gestation with transvaginal U/S 35-36

27 U/S of Lambda/twin peak sign in
dichorionic-diamniotic twin gestations

37

28 3D image of dichorionic twins at 11
weeks

37

29 3D image of  Monochorionic
monoamniotic pregnancy:twins with
Entaglement of umbilical cords with
color Doppler

38

30 MRI of Twin peak sign of dichorionic
twins at 21 weeks gestational age

39

31 MRI of Dichorionic diamniotic twin
pregnancy in GW 27 and Dichorionic
twin pregnancy GW 29  with two
separated placentas,

39

32 MRI of“Fused placenta” in diamniotic
dichorionic twins at 18 weeks gestational
age

40

33 MRI of Diamniotic monochorionic twins
at 24 weeks gestational age

40

34 U/S placental lakes 42

35 MRI of Placental lakes 42

36 U/S of chorioamniotic separation 44

-VI-



List of Figures (Cont.)

Figure No. Subject Page

37 MRI of chorioamniotic separation 44

38 Schematic location of circumscribed
placental pathologies

47

39 Diagramm of Hematoma locations 50

40 Diagramm of Placental abruption 51

41 Percentage of placental abnormalities in
position

55

42 Diagramm of chromosomal abnormalities
of Hydatidiform mole

57-58

43 U/S of Jelly-like globular placenta
associated with 2nd trimester
intrauterine growth restriction

68

44 Sonographic appearances of gross
placental lesions in IUGR

69

45 Placental phenotypes for normal
pregnancies and IUGR

71

46 MRI of IUGR at GW 22 + 2 with
edematous thickened placenta

72

47 U/S of placental infarction 73

48 U/S of fibrin deposition in the placenta 74

49 U/S Posterior placenta infarction  of a
case with pregnancy-induced
hypertension with IUGR

74

-VII-



List of Figures (Cont.)

Figure No. Subject Page

50 MRI of Multiple ischemic lesions 75

51 MRI of 33-year-old woman with
abdominal pregnancy and placental
infarcts

76

52 Contrast enhanced MRI of 33-year-old
woman with abdominal pregnancy
and placental infarcts

76

53 MRI of Placental infarction T2 and DWI 77

54 B mode and Doppler of placental
thrombosis

78

55 MRI of Intervillous and subchorionic
thrombi

80

56 U/S of Subchorionic hematoma 82

57 U/S Distinction between subchorionic
hematoma and unfused amnion in
patient with vaginal bleeding

82

58 2D and 3D images of subamniotic
hematoma

83

59 MRI of Subamniotic and subchorionic
hematoma

84

60 MRI of Subchorionic hematoma and
cystadenoma of ovary

85

61 MRI of Retroplacental hematoma 85

62 U/S of Large retroplacental hematoma 87

-VIII-



List of Figures (Cont.)

Figure No. Subject Page

63 U/S of placental abruption (sagittal cut) 87

64 U/S of Placental abruption in two
different patients

87

65 MRI of Placental abruption 88

66 MRI of Placenta previa with abruption 89

67 Transvaginal sonogram in the second
trimester of complete placenta previa

91

68 Transvaginal US of marginal and
complete placenta previa

92

69 Transvaginal US of posterior normal and
low-lying placenta

93

70 MRI of Placenta previa, 94

71 Transabdominal US and MRI of central
placenta previa

94

72 U/S of placenta accrete showing swiss
cheese sign

96

73 Sagittal ultrasound image and power
Doppler flow of a complete placenta
previa and accreta

96

74 Sagittal U/S  view of a normally
implanted anterior placenta at 26 weeks`
gestation

97

75 U/S of  Placenta accreta The interface
between the bladder and uterus

98

-IX-



List of Figures (Cont.)

Figure No. Subject Page

76 Placenta accreta diagnosed with
transvaginal ultrasound Color Doppler
imaging

99

77 Color flow Doppler of placenta percreta
with bladder invasion

100

78 MRI of Placenta previa totalis and
percreta

101

79 MRI of Placenta accreta and previa 102

80 MRI of The myometrial tissue is
interrupted by placental tissue

103

81 U/S and MRI of placenta accreta 104

82 U/S and MRI of Placenta increta 106

83 U/S and MRI of Placenta percreta 107

84 MRI with contrast of abnormal
implantation

108

85 U/S of a complete and partial molar
pregnancy

110

86 U/S of a Complete mole 110

87 Sonogram from a patient with bilateral
theca lutein cysts

111

88 U/S Twin gestation Molar changes are
seen in the first placenta

111

89 U/S of Partial mole 113

-X-



List of Figures (Cont.)

Figure No. Subject Page

90 MRI of complete and partial mole 114

91 MRI of Hydatidiform mole 115

92 U/S of Doppler of  Invasive mole 117

93 Doppler spectral analysis of invasive
mole

117

94 Doppler of invasive mole 118

95 Transverse color Doppler view of the
uterus demonstrates increased flow
within the myometrium of molar
pregnancy

118

96 MRI of Choriocarcinoma 119

97 MRI of Invasive mole 120

98 MRI with and without contrast of
invasive mole

120

99 MRI of Invasive mole 121

100 U/S of placental site trophoblastic
disease

122

101 MRI of placental site trophoblastic
disease

122

102 U/S and dopller of a mass suggestive of
chorioangioma

123

103 Transabdominal ultrasound examination
of a placental mass

proved to be a chorioangioma

125

-XI-



List of Figures (Cont.)

Figure No. Subject Page

104 MRI of a chorioangioma 127

105 U/S and MRI of retained product of
conception

130

106 MRI of retained product of conception 131

107 U/S of abdominal pregnancy 133

108 MRI of abdominal pregnancy 134

109 Coronal MRI image of the abdomen and
pelvis showing abdominal pregnancy

134

110 MRI of Abdominal ectopic pregnancy at
term

135

111 MRI of abdominal pregnancy with
ruptured uterus

135

112 Umblical vein Doppler of Twin-twin
transfusion syndrome

137

113 Twin-twin transfusion syndrome
Umbilical artery Doppler in the recipient
twin

137

114 MRI of Twin–twin transfusion syndrome 138

115 MRI after laser coagulation of vascular
anastomosis because of TTTS

139

116 DWI MRI of TTTS after laser coagulation
therapy

140

-XII-



Acknowledgment

First of all, thanks to God for helping and guiding me
in accomplishing this work and for everything else I have.

Words are not sufficient to express my sincerest
appreciation and my deepest gratitude to Prof. Dr. Randa
Hossein Abdallah, Professor Radiodiagnosis, Faculty of
Medicine, Ain Shams University, for her continuous
encouragement, and her precious remarks which guided me
to present this work in its proper way, it was indeed an
honor to have been supervised by her.

I would like to deeply thank Dr. Nivine Abdel
Moneim Chalabi, Lecturer of Radiodiagnosis, Faculty of
Medicine, Ain Shams University, for her continuous guidance
and suggestions which were of great value to me, and her
extreme support.

An endless thanks for my husband and family for their
support without it, I would never completed this work.

 Nancy Diaa Samir


