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Letters to the Editor

BIRTH AFTER THE REIMPLANTATION OF A
HUMAN EMBRYO

Sir,—We wish to report that one of our patients, a 30-year-
old nulliparous married woman, was safely delivered by
cmsarean section on July 25, 1978, of a normal healthy infant
girl weighing 2700 g. The patient had been referred to one of
us (P.C.S.) in 1976 with a history of 9 years’ infertility, tubal
occlusions, and unsuccessful salpingostomies done in 1970 with
excision of the ampulle of both oviducts followed by persistent
tubal blockages. Laparoscopy in February, 1977, revealed
grossly distorted tubal remnants with occlusion and peritubal
and ovarian adhesions. Laparotomy in August, 1977, was done
with excision of the remains of both tubes, adhesolysis, and
suspension of the ovaries in good position for cocyte recovery.

Pregnancy was established after laparoscopic recovery of an
oocyte on Nov. 10, 1977, in-vitro fertilisation and normal clea-
vage in culture media, and the reimplantation of the 8-cell
embryo into the uterus 24 days later. Amniocentesis at 16
weeks’ pregnancy revealed normal a-fetoprotein levels, with no
chromosome abnormalities in a 46 XX fetus. On the day of
delivery the mother was 38 weeks and 5 days by dates from her
last menstrual period, and she had pre-eclamptic toxsemia.
Blood-pressure was fluctuating around 140/95, edema in-
volved both legs up to knee level together with the abdomen,
back, hands, and face; the blood-uric-acid was 390 ymol/1, and
albumin 0-5 g/l of urine. Ulrasonic scanning and radio-
graphic appearances showed that the fetus had grown slowly
for several weeks from week 30. Blood-cestriols and human
placental lactogen levels also dropped below the normal levels
during this period. However, the fetus grew considerably dur-
ing the last 10 days before delivery while placental function
improved greatly. On the day of delivery the biparietal dia-
meter had reached 9-6 cm, and 5 ml of amniotic fluid was
removed safely under sonic control. The lecithin: sphingomye-
lin ratio was 3-9:1, indicative of maturity and a low risk of the
respiratory-distress syndrome.

We hope to publish further medical and scientific details in
vour columns at a later date.
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Women who gave birth by whether pregnancy was the result of assisted reproduction
technology (ART) and state and territory, 2007

NSW Vic Qid WA SA Tas ACT NT Total
Number
ART n.a. 1,979 2,145 n.a. n.a. 230 74 n.a. 4428
Not ART n.a. 69,209 57,080 n.a. n.a. 5,986 5,342 n.a. 137,617
Not stated n.a. 1 3 n.a. n.a. — 3 n.a. 7
Total n.a. 71,189 59,228 n.a. n.a. 6,216 5,419 n.a. 142,052
Per cent
ART n.a. 2.8 3.6 n.a. n.a. 3.7 14 n.a. 3.1
Not ART n.a. 97.2 96.4 n.a. n.a. 96.3 98.6 n.a. 96.9
Not stated n.a. 0.0 0.0 n.a. n.a. — 0.1 n.a. 0.0
Total n.a. 100.0 100.0 n.a. n.a. 100.0 100.0 n.a. 100.0

n.a. Data not available.

The average age of women who received ART was 34.1 years. This was higher than the
average age of women who did not receive ART treatment (29.8 years). In 2007, 62.7% of
mothers who received ART treatment were having their first baby and 37.3% had given birth
previously.
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Birth Weight

EE Vaginal BN 20-27 weeks . <1500g
= Instrumental 100 [ 28-31 weeks 120 - [ 1500-2499g
[0 Caesarean Section [0 32-36 weeks [ >2499g
I 37-42 weeks
100 -
80 -
80 -
60 -
60 -
40 -
40 -
20 A 20 -
0 - 0-
Twins Triplets Singleton  Twins Triplets Singleton  Twins Triplets
. Singletons Twins Triplets Total
Gestational
age (weeks) Number Per cent Number Per cent Number Per cent Number Per cent
Total 284,862 100.0 9,115 100.0 228 100.0 294,205 100.0
20-36 18.827 6.6 4,899 53.7 227 99.6 23,953 8.1
Mean (weeks) 38.9 35.3 31.3 38.8
Singletons Twins Triplets Total
Birthweight (g) Number Per cent Number Per cent Number Per cent Number Per cent
Total 282,887 100.0 8,931 100.0 209 100.0 292,027 100.0
Less than 1,500 2,149 0.8 740 8.3 G7 32.17 2,956 7.0
Less than 2,500 13,346 4.7 4.432 49.6 198 94.7 17.976 6.2
Mean (g) 3,406 2,413 1,701 3,374
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o Perinatal mortality

Birth Weight
500
Labour Birth 7 days 28 days 1 year
i
400 4 At least 20 weeks or 400 grams 0-6 days 7-27 days 28 days—<1 year
Antepartum fetal Intrapartum fetal Early neonatal deaths Late neonatal deaths Postneonatal deaths
deaths deaths
300 1 Fetal deaths Neonatal deaths
Perinatal deaths

200 - Infant deaths
100 +

0 -

<1500 1500-2499 2500-2999 >3000
Grams
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Risk Ratio Risk Ratio
Study or Subgroup _log[Risk Ratio]  SE Weight IV, Random, 85% CI IV, Random, 88% G
Bargh 1669 03435 00805  11.0% 1.41 [1.28. 1,58] a
Dhont 15583 0.7262 DOBTS  10.3% 2.07 [1.75, 2.46) —
Howe 1800 A.2984 04802 27% 0,67 026, 1.75] —_—
lamkssan 2002 45511 05053 26% 0.58 [0.21, 1.55] =
Kahrava 2002 03784 03545 42% 1,46 [073 292 1 -
Koudsiaal 2000 L4168 03507 43% 152 07T, 303 — P rete rm B | rth
Parri 2001 09384 02457 B3% 256 [1 88 4.14) ——
Paikkaus 2007 DET 0867 01692 B2% 2063 |1.89. 2.66] S——
Foikogus 2007 SET D56 DI1BS4  T7% 245|159, 355 e
Reutingff 1987 0EI44 03528 43% 2,30 [1.16. 4.50]
Schieve 2007 DETES Q1304 9.3% 2.40 [1.86, 3.10] -
Tan 1082 D51BE D267 Gi% 1,68 [1.28, 2.20] —
\arzanen 1585 16184 04796  28%  BIG[241,1578) —
Weannerhoim 1937 0 D453% 30% 1,00 [0.41, 2.43] —_—
VWeglergaard 1605 0313 D468 BT 1.37 [1.03. 1.83] i
Zadori 2003 0,727 02881 B4k 207 118 363)
Total {85% Clj 100, 0% 1854 [1.84, 2.21] -
Hetaraganety: Taw = 00 CRi = 59.55, df = 15 (P < D.O0ODA); P = 75% :uuu '}!2 1 ! m:
Test for overall affect: Z = 662 (P < 0.00001) ‘
Risk Ratio Risk Ratio
Study or Subgroup __ |og[Risk Ratio]  SE_Weight IV, Random, 85% €I IV, Random, 88% C1
Bargh 1893 0 00883 11.0% 1,00 [0.87, 1,14] -+
Dhont 1888 0.7253 D0S85  105% 2.07 [1.70, 2.51] —
Isakssan 2002 DEREI 0TI 18% 0.50[0.12, 2.08]
Fahvurove 2002 06268 02187 TN 168122 298] —_—
Koudstaal 2000 05038 02401 T4A% 2.00 [1.26, 3.20) —_—
Foikkaus 2007 DET 06673 02835 63% 185 [1.11, 3.44 — =
Puaisieus 2007 SET 11725 D201 BA% a.m[z.u,ue.% — LOW BI rth
Feeubingdl 1897 00362 02452 7% 0.56 [080, 1.58] e
Schieve 2002 05 003 11.5% 1,60 [1.70, 1.51] = .
Schimve 2007 avd 017 BO% 2.40[1.50, 2.92] —— We I g ht
Sheveld 2005 -0.0843 02633 BN 0.5 (054, 1.54] —_—
SWennerhoim 1957 02871 D518 33% 1.53 [0.48, 268]
Wastergaand 1595 03819 01575  B.3% 1.47 [1.08, 1.98] —_—
Total (95% C1} 100.0% 1.60 [1.25, 1.98] E 3
Hetarageneaty: Taw® = 0L10: Chit = 94,15, df = 12 (P < 0000 ) 1= 87% iu“ ¢iz 5 m:

Tasl for ovarall @fect Z= 4. 34 [F < 0.0001)

Eurnope=am |oumal of Obstetrics & Gynecology and Repmductive Biology 146 (2009) 138-148
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t among in

Risk Ratio Risk Ratio

Study or Subgroup log[Risk Ratio] SE  Weight |V, Random, 95% CI IV, Random, 95% CI
Isaksson 2002 01623 03303  3.4% 0.85 [0.45, 1.62] —
Koivurova 2002 0 01530331 85% 1.00 [0.74, 1.35] —1—
Manoura 2004 0.2027  0.3208 3.5% 1.22 [0.65, 2.29] —
Moise 1998 1.0986 01729 7.6% 3.00 [2.14, 4.21] ——
Nassar 2003 05022  0.1128 10.5% 1.65 [1.32, 2.06] o
Smithers 2003 0.12221763 0.054386 13.4% 1.13[1.02, 1.26] i i
Tan 1992 0.01980263 0.1150086 10.4% 1.02 [0.81, 1.28] o P B h
Verstraelen 2005 0.16551444 0.0305615 14.2% 1.18[1.11, 1.25) : rete rm I rt
Wennerholm 1997 0.3839 0231 56% 1.47 [0.93, 2.31] T
Westergaard 1999 0.0419  0.0809 12.2% 0.96 [0.82, 1.12] -
Zéadori 2003 0.0823  0.1108 10.6% 1.09 [0.87, 1.35] i o
Total (95% CI) 100.0% 1.23 [1.07, 1.41] ‘
Heterogeneity: Tau? = 0.03; Chi? = 50.40, df = 10 (P < 0.00001); I = 80% 052 055 ; 2‘ ;
Test for overall effect: Z = 2.97 (P = 0.003) : '
Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Isaksson 2002 -0.0223 01891  3.1% 0.98[0.68, 1.42] .
Koivurova 2002 0 01512  46% 1.00[0.74, 1.34] -
Manoura 2004 0.1899 0257 1.8% 1.21[0.73, 2.00] —
Moise 1998 0.1755 01274  62% 1.19[0.93, 1.53] T
Nassar 2003 0.3132 0.1076  8.0% 1.37[1.11, 1.69] = - -
Ochsenkiikn 2003 0094 00289 27.3%  1.10[1.04, 1.16] i LOW B | rth We | g ht
Tan 1992 0.3435897 0.10343498  8.5% 1.41[1.15, 1.73] =
Verstraelen 2005 0.13102826 0.02588507 28.3% 1.14[1.08, 1.20] =
Wennerholm 1997 0.2721 01897  3.1% 1.31[0.91, 1.90] o
Westergaard 1999 -0.105 0.0985 9.2% 0.90[0.74, 1.09) —=
Total (95% CI) 100.0% 1.14 [1.06, 1.22] ’ .

Heterogeneity: Tau? = 0.00; Chi2 = 16.21, df = 9 (P = 0.08); I = 44%
Test for overall effect: Z=3.70 (P = 0.0002)

European Journal of Obstetrics & Gynecology and Reproductive Biology 148 (2010) 105-113
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Table 1. Studies on the Early Mental and Psychomotor Development of Child ren Borm Afier In Vitm Ferilization
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Ref. Sample Sizc Control Age of Method Ortoome
{ Year/Country) Groupis) Children
Mushin et al''* 33 IVF singletons/reins — 12-37 mn Payley Scales of Infant Development,  Owverall scores within the nomal range
(19861985 Denver Development Screening
Australia) Test
Yowvich ot al’® (19867 20 IVF — 1st hirthday Griffith Developmental Scales Scores within the normal mnge; only
Australia) cne infant under the general quatient
Morn ot al'® (1989 83 IVF 9% NG 1330 mo Baylkey Scaks of Infant Seoms wihin the normal mnge Cmental
Llnbted States) Development scale TWF-MNC: 115 ws 111; moator
scale IWF-MC: 114 vs 108}, High score
fior TWF explined by high sodoeconomic
stars and “wantedness”
Gershonl-Baruch 33 IVF (HFTVS) 45 IWF 33 NC (HFTVS) 45 12-30 mo Pavley Scales of Infant Scores within the normal range and no
et al'* (1991 Tsracl) (non-HFTVS) NC (non-HFTVS) Development differences betwoen groups; twins
slngletorstwins singletonsteins lowrer mental indices than singletons
PBrandes o al'® 116 IWF singletons/ 116 NG singletons 12—45 mo Bayley Scales of Infant Scones of IVF within normal range and
(199 2/ Tsracl) twinsdtriplets tevinsAdplets Development, Stanford-Bloct no diff erences with NG Twdns lower
Scales mental indices compansd with singletons
RaoukDuval et al'™** 33 IVF singletons 33 MG, 3301 9,18, 36 mo Prunet-1 czine test Psychomotor development is satisfactory,
(19941993 France) no differences with contral groups
Ror-El et al™” 26 IWF singletons 20 NG =28 mo MeCathy Scales of Mo differences berween gmups on General
(1994 Tsme 1) Children's Abilities Cognitive Index (IVE-NC: 102 vs 105)
and on werbal, perception, motor, and
memaory indexes
Gibson et al™ G5 IWF singletons 62 NC 1wr Bay ey Scaks of Scoms wihin normal range, no gmup
{1998/ Australia) Imfart Development differences tmental scale TVP-NG
102 ws 103 motor scale TWVE-MNG 90 vs 890
Kofarova et al® 208 TWF singletons/ 558 NC O-3vyr Developmental Milestone Test Mo differences in peychomotor development
(2003 Finland) mukiples modiied after Bayley Scales at dfferent age periods
Sutcliffe et al*'* 91 IVF cryopreserved 83 NG VE: 2508 mo Criffith Scales of Mean Griffith quotient in both groups in
(1995 United embryos; MNGC: 29,19 months Mental Development normal mnge and abowe 100 (IVE-NC:
Kingdom) singletors,/ 10568 ve 108,183 no similar age at testing
teinssriplets
Wennerholm 255 IVF cryopreserved 225 IVF, fresh (18 mo Information about delayed Mo differences between the groups
ot al®® (1998 cmbryos, singletons’ cmbryos 252 NC pevehomotor development recorded for delay in pevchomotor deve b pment
Sweden) radns from Child Heakh Centers
Pinborg et al* T2 IVF/ICST 634 IVFACS singletons 34 yr Speech development and motor Mo differences between twin groups,
(2003 Denmark) twins 1132 NC twins function by questionnalne by Poorer speech development in

the mother

revins than singletons.,
Mo differences for motor function

IVF, In vitm Fertilizador, NG, nanmlly onceived childme ey, HETVS, high-Fequency ransvaginal uresomograpby;, O ovaladon inducd on withowt [VE; [IC8, Intracptoplasmic sperm injectd on,

(] Dev Behav Pediatr 29:219-230, 2008)



Table 2. Studies on the Cognition and School Performance of Children Born After In Vitro Fertilization
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Ref. (Year/ Sample Sire Control Age of Method Outcome
Country) Groups Children
Cederblad et al® 99 IVF singletons/’ Swedish 2.9-7 yr; Griffith Scales of Cognitive development of
(199 Sweden)  twins/triplets population  mean age,  Mental Development IVF above mean of Swedish
5.2 yr population, but IVF parents
from higher socioeconomic
class
Levy-Shiff et al™ 51 IVF 51 NC S-10 yr Wechsler Intelligence Scale Mo differences in
{1998/ Isracl) for Children, Bender Visual intelligence (10)),
Motor Gestalt Test, Benton visuomotor coordination,
Visual Retention Test, visual memory, and
Reading Comprehension verbal comprehension
Test, Rating Scale for
School Adjustment
Olivennes et al™ 422 IVF — 613 yr Quesstionnaire {via mail or 92.2% at least average
(1997 France) telephone) by parents o achicvement, 3.8% low
obtain information about achiecvement, 3.8% a year
school performance: rank in or more delayed, and
class, advanced, average or .2% attending special
delayed according to age education classes
Olivennes et al® 82 IVF frozen — 1-9 yr See Olivennes et al®™ Mo pathological features
( 19%%/ France) embryos in scholastic performance:

only one child with

low achicvement, no
children delayed or
attending special education

(] Dev Behav Pediatr 29:219-230, 2008)
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Achievement test performance
in children conceived by IVF

L. Mains!, M. Zimmerman?2, J. Blaine!, B. Stegmann!, A. Sparks',
T. Ansley?3, and B. Van Voorhis "
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Grade 3 4 5 6 7 8 8 10 1112 Grade 3 ] 5 6 7 8 9 10 1112
(n=) (397) (325) (273) (215) (158) (116) (77) (46) (25) (n=) (337) (269) (232) (181) (135) (100) (68) (45) (25)
Figure | CT NPR by grade, for children conceived by IVF. NPR Figure 2 Nomalized CT z-scores by grade. A z-score of zero
50" percentile represents the national average. indicates IVF children scored identical to their matched peers.

Human Reproduction, Vol.25, No.l0 pp. 2605-2611, 2010
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