
INDEX

abortion, spontaneous,
missed. See missed abortion
PCOS and teratozoospermia, 172
recurrent. See recurrent abortion
teratozoospermia, 158–160

adhesions, within blastocyst, 169
amenorrhea
live birth, healthy girl, 150–151
not pregnant, 14–15, 204–205

aseptic vitrification method, 3–4, 7–9
cases, 155–230

assisted hatching
before vitrification, 2
early blastocyst with, 145
warmed blastocysts, 5, 7

asthenoteratozoospermia,
biochemical pregnancy, 74–75,

112–113
live birth, healthy boy, 62–63,

122–123
live birth, healthy girl, 48–49,

72–73, 132–133
live birth, healthy twin boys, 22–23
missed abortion, 16–17
not pregnant, 82–83
ongoing pregnancy, 92–93,

208–209
asthenozoospermia
live birth, girl with heart defect,

26–27
missed abortion, 100–101
ongoing pregnancy, 66–67

azoospermia
collagenase treatment of testicular

tissue, 5
live birth, healthy girl, 146–147
missed abortion, 98–99, 142–143
not pregnant, 188–189
ongoing pregnancy, 178–179,

220–221

blastocoel
artificial shrinkage, 2, 6, 19,

34–35, 175
blastomeres in, 95
cytoplasmic strings. See

cytoplasmic strings
expansion, assessment, 2
loose cells in, 177
loose fragments in, 167
minor fragmentation in, 43, 137
necrotic cell in, 129
re-expansion after thawing, 5

blastocysts
bad quality early, 113
bad quality, live birth, healthy

boy, 45
cytoplasmic granulation. See

cytoplasmic granulation
degenerated, 29
exposure to cryoprotectants, 2–3,

5, 7
loading onto carrier/plunging into

liquid nitrogen, 3–4, 8
poor quality, 143
selection after warming, 4–5, 7, 9
selection before vitrification, 1–2, 5
storage in liquid nitrogen, 4
warming. See warming process
with signs of degeneration, 113

blastomeres
excluded. See excluded

blastomeres
in blastocoel, 95
lysed, 71
necrotic, 23
vacuolized, 35, 87, 141

cardiac defects/malformations,
26–27, 28–29, 84–85, 230

cell–cell contacts, regression of, 33, 125

cerebral edema, neonate with, 24–25
cervical anomaly, ongoing

pregnancy, 206–207
chemotherapy, azoospermia after,

178–179
chromosomes, aseptically vitrified

blastocysts, 4
closed vitrification method. See

aseptic vitrification method
collagenase treatment, 5
congenital heart defects. See cardiac

defects/malformations
cooling rates, 3–4
cryoprotectants (CPs)

dilution during warming, 4, 8–9
exposure of blastocysts to, 2–3, 5, 7

cryptozoospermia
biochemical pregnancy, 64–65,

106–107
live birth, healthy girl, 40–41

cytoplasmic fragments. See
fragments

cytoplasmic granulation, 97, 121, See
also under trophectoderm

bad quality blastocyst with, 45
before and after vitrification, 211
dark and strong, 226
expanded blastocyst with, 91
extensive, 47, 83, 85, 99, 111, 123
extreme, 23
heavy, 143
inner cell mass, 165
major, 29
minor, 135
moderate, 67
poor contraction after

warming, 221
re-expanded blastocyst with, 39
slight, 31, 214
strong dark, 217
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cytoplasmic granulation (cont.)
trophectoderm and inner cell

mass, 187
with microvacuoles, 167
with no signs of re-expansion, 103

cytoplasmic pitting, 75
cytoplasmic strings

almost fully re-expanded
blastocyst, 172

before and after vitrification, 182
blastocyst beginning to expand, 57
compact inner cell mass with, 185
expanded blastocyst with, 67
hatching blastocyst with, 37,

117, 119
numerous, 107
several, 209

degeneration
blastocyst with signs of, 113
blastocyst, no transfer, 29
excluded fragments, 223
hatched cells, 153
morula with signs of, 61

disintegration, cellular, 101
duodenal atresia, one twin with, 38–39

early pregnancy loss. See abortion,
spontaneous

ectopic pregnancy
endometriosis, 68–69
tubal infertility, 36–37, 110–111

endometriosis
ectopic pregnancy, 68–69
live birth, healthy boy, 18–19,

96–97, 148–149
live birth, healthy girl, 104–105,

152–153
not pregnant, 164–165
ongoing pregnancy, 52–53, 66–67,

94–95, 186–187, 190–192,
208–209, 220–221

ongoing twin pregnancy, 216–217,
222–223

unknown outcome, 34–35
excluded blastomeres, 63, 83

in blastocoel, 33, 59
in perivitelline space, 103, 131

low quality early blastocysts
with, 113

morula with, 33
partly re-expanded blastocyst

with, 121
removal of, 131

excluded fragments
attached to zona pellucida, 99,

165, 185
causing slight deformation, 23
degenerated, 223
fully re-expanded blastocyst

with, 214
good quality blastocyst with, 31
in perivitelline space, 133, 177
interfering with re-expansion, 25
necrotic, 187
partly re-expanded blastocyst

with, 121
re-expanded blastocyst with, 19,

29, 73, 143, 172
removal using biopsy pipette, 17
stressed blastocyst with, 226
viable blastocyst with minor, 119
viable early blastocyst with, 61, 149

fragments
attached to inner cell mass, 175, 182
close to inner cell mass, 179, 230
excluded. See excluded fragments
in blastocoel, 137, 167
in blastocoel and perivitelline

space, 43
on surface of inner cell mass, 226

Goldenhar syndrome, mild, 60–61
granulation, cytoplasmic. See

cytoplasmic granulation

hatched cells, strangulation and
degeneration, 153

hatching, assisted. See assisted
hatching

HIV infection, 50–51, 88–89
hypogonadotropic hypogonadism,

not pregnant, 14–15
hypothalamic pituitary failure, live

birth, healthy girl, 150–151

ice crystals, preventing formation, 1
in vitro culture
after vitrification, 7, 9
prior to vitrification, 5

inner cell mass (ICM)
assessing quality, 2, 5
flat, 163
flat and not well defined, 179
flattened and covered with

fragments, 160
granular, 187
loose fragments attached to, 175,

182
loose fragments close to, 179, 230
loose fragments on surface, 226
necrotic focus/cells, 91, 93, 101,

133, 192
slightly granular, 165
vacuoles in, 57, 107, 219

intracytoplasmic sperm injection
(ICSI), oocyte culture after, 5

intrauterine fetal death, trisomy 21,
32–33

ionophore, oocyte activation, 5, 178

liquid nitrogen (LN2)
blastocyst storage, 4
contamination risks, 3
plunging blastocysts into, 3–4, 8

male factor infertility. See specific
types

miscarriage. See abortion,
spontaneous

missed abortion
asthenoteratozoospermia, 16–17
asthenozoospermia, 100–101
azoospermia, 98–99, 142–143
oligoasthenoteratozoospermia,

78–79, 102–103
tubal infertility, 136–137, 144–145

monochorionic diamniotic twins,
ongoing pregnancy, 20–21

morula
regression of cell–cell contacts, 33,

125
with signs of degeneration, 61
with vacuole, 95
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necrosis/necrotic foci
before and after vitrification, 205
before vitrification, 169, 179
blastocyst with, 143
blastomere, 23
early blastocyst, 139
excluded fragments, 187
fully re-expanded blastocyst, 167,

169
in blastocoel, 129
inner cell mass, 91, 93, 101,

133, 192
partially re-expanded blastocyst

with, 99
polar body, 141
trophectoderm, 81, 157

non-vitrifying solution (nVS), 2,
5, 7

oligoasthenoteratozoospermia
(OAT)

live birth, healthy boy, 42–43,
56–57, 116–117,
140–141, 211

live birth, two healthy
boys, 166–167

missed abortion, 78–79, 102–103,
136–137

not pregnant, 130–131
ongoing pregnancy, 184–185
ongoing twin pregnancy, 20–21,

156–157
severe. See severe

oligoasthenoteratozoospermia
oligoasthenozoospermia
biochemical pregnancy, 90–91
not pregnant, 58–59

oligoteratozoospermia
live birth, healthy girl, 138–139
live birth, major cardiac

malformation, 28–29
oligozoospermia, ongoing

pregnancy, 174–175,
200–201, 228–230

open vitrification method, 3, 5–7
cases, 13–153

ovariectomy, right, ongoing
pregnancy, 206–207

perivitelline space (PVS)
excluded blastomeres in, 103, 131
excluded fragments in, 177
lysed blastomeres in, 71
minor fragmentation in, 43, 133

polar body, necrotic, 141
polycystic ovaries/polycystic ovarian

syndrome (PCO/PCOS)
biochemical pregnancy, 90–91,

112–113
intrauterine fetal death, trisomy

21, 32–33
live birth, boy with malformations,

60–61
live birth, healthy boy, 18–19,

44–45, 108–109, 114–115, 211
live birth, healthy twins, 84–85
live birth, neonatal cerebral

edema, 24–25
live birth, two healthy boys,

166–167
not pregnant, then early

pregnancy loss, 170–172
ongoing pregnancy, 162–163,

184–185, 200–201, 210–211,
218–219

pregnancy loss at 24 weeks,
168–169

recurrent abortion
ectopic pregnancy, 110–111
ongoing pregnancy, 228–230

seminoma, azoospermia after,
178–179

severe oligoasthenoteratozoospermia,
healthy dichorionic diamniotic

twins, 30–31, 86–87
live birth, healthy boy, 80–81,

124–125
not pregnant, 50–51
ongoing pregnancy, 94–95,

126–127
unknown outcome, 88–89,

118–119
spindles, aseptically vitrified

blastocysts, 4
storage, in liquid nitrogen (LN2), 4

teratozoospermia
clinical pregnancy; week 8

abortion, 158–160
intrauterine fetal death, trisomy

21, 32–33
live birth, boy with malformations,

60–61
live birth, healthy boy, 108–109
live birth, healthy girl, 150–151,

152–153
live birth, healthy twins, 84–85
live birth, healthy twins after loss

of one embryo, 224–226
missed abortion, 144–145
not pregnant, 164–165
not pregnant, then early

pregnancy loss, 170–172
ongoing pregnancy, 128–129,

210–211
ongoing twin pregnancy, 222–223
termination of pregnancy, trisomy

21, 46–47
unknown outcome, 76–77

termination of pregnancy, trisomy
21, 46–47

testicular sperm extraction (TESE), 5
frozen material, 178
obstructive azoospermia, 188, 220

theophylline, 5
translocation carrier, live birth, girl

with heart defect, 26–27
trisomy 21

intrauterine fetal death, 32–33
termination of pregnancy, 46–47

trophectoderm (TE)
attached to zona pellucida, 179,

203
few cells, 65
grading, 2, 5
granular and vacuolated, 196
granular cells, 187, 189
granular with some small vacuoles,

163, 209
granular, before and after

vitrification, 205, 211
loose granular, 192
low quality, 33, 111
necrotic foci, 81
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trophectoderm (TE) (cont.)
partly granular, some with

vacuoles, 207
poor, 89
poor and granular, with necrotic

cells, 157
slightly granular, 182
suboptimal, 151
with loose cells, 187, 189
with vacuoles, 182

tubal infertility
ectopic pregnancy, 36–37,

110–111
live birth, healthy boy, 54–55
live birth, healthy girl, 104–105
live birth, healthy twins after loss

of one embryo, 224–226
live birth, twin girls, one with

duodenal atresia, 38–39
missed abortion, 136–137, 144–145
not pregnant, 180–182, 198–199,

204–205
ongoing pregnancy, 52–53, 66–67,

202–203

ongoing pregnancy after loss of
one embryo, 194–196

ongoing twin pregnancy, 216–217
unknown outcome, 134–135

unexplained infertility
biochemical pregnancy, 120–121,

176–177
live birth, healthy boy, 70–71

uterine anomaly, healthy twin girls
after loss of one embryo,
224–226

uterine polyps, ongoing twin
pregnancy, 222–223

vacuoles
blastomeres, 35, 87, 141
inner cell mass (ICM) cells, 57,

107, 219
morula with, 95
trophectoderm (TE) cells, 163,

182, 196, 207, 209
vasectomy, 146–147, 188–189,

220–221

ventricular septal defect, 84–85
vitrification, 1–9
blastocyst selection for, 1–2
closed (aseptic) method, 3–4, 7–9,

155–230
open method, 3, 5–7, 13–153
steps, 1–5

vitrifying solution (VS), 2–3,
5, 7

VitriSafe carrier system, 8–9

warming process, 4
closed system, 8–9
open system, 6–7

warming rates, 4, 6, 8

zona pellucida (ZP)
artificial thinning, 21
excluded fragments attached to,

99, 165, 185
inhomogeneous, 97, 113
opening. See assisted hatching
trophectoderm attached to, 179,

203
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