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23 April National Sovereignty and Children ’s Day

The only special day’s dedicated to children by our Great Leader
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Cocuklar...

Every year on this date, children from all around the world come together in Turkey to enjoy

Children's Day celebrations and festivities in a hope that these memories of friendly atmosphere
will contribute to a future of enhanced brotherhood and peace among nations.
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THE MAIN DETERMINANTS OF IVF
SUCCESS

*Woman age

*Qvearian reserve

* Embryo quality

*+Uterine receptivity

* Embryo transfer technique

Strandel A, Hum Reprod 2000
Hoozemans DA, RBM online 2004
Schoolcraft WB, Fert Steril 2001



INTRODUCTION

An ideal embryo transfer method can be defined
as one in which the embryos are deposited in
the endometrial cavity without the catheter
disturbing the endometrium and avoiding
contact with the uterine fundus



INTRODUCTION

m Despite the numerous advances in the field
of IVF and ICSI, the maximum implantation
rate per embryo transferred is still
approximately 30%.

m Nearly 85% of all embryos transferred in the
uterine cavity fail to implant*

m Up to 30% of failed implantations are due to
poor transfer techniques

* Edwards RG. Hum Reprod 1995; 10: 60-6
**Li et al. J Assist Reprod Genet 2005; 22: 3-8



" SEE————
POSSIBLE CAUSES OF
FAILURE

m Disturbing the endometrium with the
catheter

m Stimulation of uterine contractions

m Placing a suboptimal location of the
embryo

m Injury of embryo during the process



DETERMINANTS OF SUCCESSFUL ET

m USG guidance

m Embryo transfer depth

m Movement and localization of air bubbles
m Blood or mucus effects

m Transfer catheter type

m Catheter loading technique

m Trial transfer

m Retained embryos

m Uterine contractions

m Ease of the procedure



ROUTINE USG GUIDANCE

m Use of USG for proper catheter placement was
first described over 20 years ago*

m Routine USG guidance increases ET success™*

* Strickler et al. Fertil Steril 1985; 43: 54-61
** NICE guidelines 2004. RCOG press, p. 112



ROUTINE USG GUIDANCE

Embryo transfer: techniques and variables
affecting success

Outcome of embryo transfer with and without ultrasonographic guidance.

Without ultrasonography With ultrasonography

No. of Implantation Clinical preguancy No. of Liplantation Clinical pregrancy

Study (reference) patients rate (%) mte (%) patients e ("4) rate (%) P yvalue®
Wood et al (6) 260 14.1 254 238 109 384 < 022, .00}
Corclen et al (32) 180 181 337 182 253 50 <01, 002
Kan el al (53) a7 16.2 289 98 204 378 NS, N§v
Prapas et al. (51) 7l — 226 61 — 36.1 < 0§
Lindhéun et al. (54) 35 17.5 is 67 27 Gl < 05 05

* Significonce of unplantation rate and preguancy rfe. respectively
" NS = not sranificant.

Schoolcrufs. Embrve tanxfer. Fersil Srevil 2001

l Schoolcraft WB, Fertil steril 2001 l




ROUTINE USG GUIDANCE

Implantation, clinical pregnancy and
Mmiscarriage rates after introduction of
ultrasound-guided embryo transfer

§ (o Pamireter Claer] ol i DSz ey Paalw
Porameter Chomcal towe—— USGanbmw Povalie : mm:,:r \ ..,m,,': ‘ "
eibryo !rmh_:'.'r mramsfer fmeh Fon Feedl Foam ek P
Frah  Froew  Fresh Frozen Fresh  Froon
No. of euibvos trunsfeered s 49 u A4 - -
Posative preguancy 1ed (%) 501697 GA(IET 12022 JOEQ4L «000] <D
No. of embrvos transferred 62 03 683 A8 - - T ey (] BO25 L0 (0606 TS <001 00N
- , r Miscarmage before fetal hean (5) B9 NEY 948 @0 NS 005
3 9 5 ‘ 1
No dgmmm S o2 *l 1 b NS NS Miscurmne after fetal heart (%) Al Te A 405 N M
Tuuplaatation ate 95 13 199 13 0001 D004 ol mscunsge ) BEn  NEH BEH HEH N 00
Ectopic pregmancy (%) 205 1M ms oA NN

NS = not stusncally stenddicant, US6 = nltmasonad -gmded
"Withs vyible fetal beart oo ultrasonnd.

N8 = wtatateeneally spsificast, U50 = i) pshed

[ Ali RC, RBM Online, 2008




ROUTINE USG GUIDANCE

Analysis |.1. Comparison | Pregnancy, Outcome | Live birth (per woman randomised).

Foview:.  Ubssconsd wess diriics i Exostheme padanoy sturng sz reafe v womet

re=sos | Pegrasy

Caore | L3e Sriht eracrmnrssgnmesd)
Ty orasgme = Ore= touch Mo Cde Sho Vgt Y20 T fien
Wl e P et B O P el ¥5%. O
Draieey 2001 ey IWARIL &} 154 290} M. 251
Horors MM FE L [0 - £2% eS| 074 323
Masorem 0T SETTLY - 174X | T4 LI, 573 ]
Total (95% CI) 1139 1125 ‘ 100.0 = 1141093, 1.39]

ToosS ewemmn= 289 (\ST5 7 349 (Dlirficss foadh)
Memmrogmenr Chr = S35, o 7 (7~ ROSp F =54
Tt oy vl el 2 = 129 (P = 020

aQ ! m 100
b U

Brown J, Cochrane Database of Systematic Reviews 2010
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USG Guided vs Clinical Touch ET

Multiple pregnancies Ectopic pregnancy Spontaneous miscarriage
Petn Odds Ratio Dot Odds Rafio N
Pelo, Fixed, 35% CI Peto, Fixed, 35% CI Peto, Fixed, 95% CI
[ o b .
—a " .
.-
— L]
__._ b —_—
» —
Ingd o ®
! ! ! ! ! ! — - . N
0102 05 2 5 10 1oz 05 1 2 5 10 TR SR
Favours UGET Favours CTET Favours UGET Favours CTET CFawnurs UBET Favours CTET

No statistically significant differences
in the incidence of adverse events were identified between the comparison

groups

Brown J, Cochrane Database of Systematic Reviews 2010.



ROUTINE USG GUIDANCE

Ultrasound guidance during embryo transfer: a systematic
review and meta-analysis of randomized controlled trials

LS guidanee Ldinbeal o h $oick ratin Rick ratio
Stundy or solsieings Events Total Eveits Touul Wetghe (%) Mo mandom, W55 C) MOH, eandonn, Y59 0
Sume anthorer rype
T i =1 S| Lo sl LAL v LM, 191 N e
Matorrad*® 2002 N 255 i 2n0 1NN 159 LON, 2.32) .
Subtoral (9%% Oy 138 +€0 100 AN LG, LS ’
Total svenis 124 K6

Pleteropeneity ot w 0,005 27« 022 1 g, e 0l 1P i
Tewt for ovverall ettect: &« 520 =0

Dftereme Jatherer v pes
b g7 w1 o (R K34 15T NS {000 TRCRUR SN LT
Sabearal (4595 CH w N1 10,0 UL (RS, 114
Foril events o0 INT
Hewrogenrgy: Not apphcable
Feot for overall effect: Z = (LR P = (.04

Temr tor sibygeonep shitferenven) 27 = @90, 1A, P 0,009, 17 « 35,54 ”f.. ‘,‘5 } : ;

Favorrs lircal touchy Fasors US gundanice

Figure 2 Foresr plors of eelative dak for Hve-bitth cesules, comparonge vlevdnomd (081 goddande with olimical sooch, st the same sl
ditferenr rypes of eatheter dunng embyo rranster. SM-H, Mannel - Haonszol

TEIXEIRA DM, Ultrasound Obstet Gynecol 2015



ROUTINE USG GUIDANCE

Potential Advantages

m To facilitate placement of soft catheters
m To avoid touching the fundus

m To confirm that the catheter is beyond the
internal os

m To avoide disruption of the endometrium

m To assess the ovaries and presence of
excessive peritoneal fluid volume

m To rule out fluid in the endometrial cavity




EMBRYO TRANSFER DEPTH

Best site for embryo transfer: the upper or lower
half of endometrial cavity?

Table 1II. Upper halt’ X lower half: rates of implantation, clinical
pregnancy, spontancous abortion (= 12 weeks), ectopic pregnancy and
ongoing pregnancy in the two groups studied

Group [: Group I1: '
upper half lower half
Implantation rate 16.09 (89/555) 16.49% (87/530) 0.86
Pregnancy rate/transfer 35.09% (70/200) 29.5% (59/200) 0.28
Miscarriage rate 15.7% (11/70) 15.2% (9/59) 1.00
Ectopic pregnancy rate 1. 4% (1/70) — (0/59) 1.00
Ongoing pregnancy rate 29% (58/200) 25% (50/200) 0.43

[ Franco JG Hum Reprod 2004 ]



Location of the embryo-transfer catheter guide
before the internal uterine os improves the
outcome of in vitro fertilization

Transvaginal ultrasound monitored embeyo transfer with the catheler guide befora (A) and after the intemnal
08 (B), Arrows Indicate the tip of the cathater,

Ahav izl Fomgler caimer (1§

TABLE 1
Fentures analyzed in patients submitted to ET before and after the intermal os,
Before internal OS Aftor internal OS
Variable (group 1) (group 2) P value
Number of transfers 218 190
Mean age = SD (y) 348 5.4 35.5 = 6.4 2
Injected cocyles 8.1 %395 80 42 7
Fertilized coocytes 6.8 = 3.37 6.7 =3.55 4
Embiryos transferred 3.59 = 1.10 3.30 = 1.12 o1
Embryas transforred “A" 1.0=% 1.4 o8 = 1.2 % |
Embryos transtfarred "B” 0.5 > 09 0.5~ 1.0 8
Pragnancy rate 57.396 (125/218) 43.156 (B2/180) 0054
Clinical PR 51.89 (113/218) 39.496 (75/190) O
Clinlcal abortlon rate 15.9926 (18/113) 18.694 (14/75) .69
lmplantatlon rate __Jd 8'}(: (1 13/76§)'7 ) 11 83(: (75/631) - 1
Note: Type A (cleavage rate in 48 hours: 2—4 cells; 72 hours: 6-8 cells and frugrnr.-nluhon = 10%24): Typsa B (rlonvnqo rats
in 48 hours: 2-8 celis; 72 hours: 5-12 celis and fragmentation =11 to 209%6).
Sl lommis i D vansper colthor Los antiom aandd INE N E osatcsiw s Faoerll Xowesl N

Abdelmassih VG. Fertil Steril 2007



" A
Influence of embryo transfer depth on iIn
vitro fertilization and embryo transfer

outcomes

for every additional millimeter embryos are deposited
away from the fundus,
the odds of clinical pregnancy increased by 11%.

Sxplaradan of hwms _

I S IVF-ET outcome by embryo transfar distance from fundus
using ultrasound guldance,

e » )
"— mpet) » m Clinieal PR
=4 e 3 4
:’—‘ ) DL‘!!!‘. PR
Loty D) bow s :—;‘.‘ 20
I'tansfer Dherance from Fondus (TDF) = s
: 1
cavity depsh by stmsound - deprh of catheter msernon ] .
Beyood fuadon M fursckon lws GroX?
I ransier distance from fundus (mm)
Crude pregnancy rates per transfer by depth of embryo transfer.
Total transfers Total pregnancies no. Clinical pregnancies no. Ectopic pregnancies no. Implantation
TDF US no.® % of transfers) (% of transfers) (% of total pregnancies) rate (%)
TDF US <0 125 26 (20.8) 14 (11.2)° 3(11.5° 5.4°
TDFUS =0 147 54 (36.7) 42 (28.6)° 4(7.4)° 15.4¢
TDF US between 1-5 mm 241 134 (55.6) 117 (47.0)% 7(5.2)° 2554
TDF US =5 mm 166 93 (56.0) 78 (48.6)* 3(32)° 26.2¢

Pope JC. Fertil Steril 2004;81:51— 8.



Impact of embryo replacement depth on in vitro
fertilization and embryo transfer outcomes

Bulent Tiras, M.D.,*® Mehtap Polat, M.D.,* Umit Korucuoglu, M.D.,"® Hulusi Bulent Zeyneloglu, M.D.,*

and Hakan Yarali, M.D.?

Pregnancy rates and ongoing PRs
are higher if the embryos are
replaced at a distance >10mm from

the fundal endometrial surface.

In addition because significantly more embryos were
replaced in cycles where the transfers occurred at a
distance of >20 mm, a distance >10 mm to <20 mm
seems to be the best site for embryo transfer to
achieve higher PRs.

Group 1: Distance from fundal cavity <10 mm
Gorup 2: Distance from fundal cavity 10 -15mm
Gorup 3: Distance from fundal cavity 15-20 mm
Group 4: Distance from fundal cavity 20-25 mm
Group 5: Distance from fundal cavity >25 mm

TABLE 3

Pregnancy rates and outcome of gestation in the five groups studied.

Variable

Group 1 Group 2
- (n = 676, 13.4

Group 3 Group 4 Group 5
) In=2690;53.2%) (n=1,29;256%) (n=362;7.2%)

Pregnancy rate/transfer (%; n)
Ongoing pregnancy rate (%:; n)
Miscamiage rate (%: n) .
Ectopic pregnancy rate (%: n) -

32.3% (10/31)
28.0% (9/31)

44.9% (304/676) 44.2% (1,189/2,600) 44.2% (566/1,281) 43.3% (156/360)
40.2% (272/676)  40.0% (1,076/2,680) 40.0% (512/1,281) 39.2% (141/360)
9.5% (29/304)
1.0% (3/304)

8.2% (109/1,189)
0.3% (4/1,189)

9.2% (52/566) 9.6% (15/156)
0.4% (2/566) -

Tirae, What i3 the bagt xite for embrio tanyfee? Fertil Stenl 2010

Tiras B. Fertil Steril 2010



AIR BUBBLE LOCALIZATION AND MOVEMENT

m Air bubble loading to transfer catheters has
no negative impact on pregnancy rates *

m 81% of embryos implant to the localization
where they have been first transferred **

m Thus, air bubble loading to transfer catheters
has become a routine process

* Moreno et al. Fertil Steril 2004; 81(5): 1366-70
** Baba et al. Fertil Steril 2000; 73(1): 123-5



The effect of air bubble position after blastocyst
transfer on pregnancy rates in IVF cycles

This study is the first to suggest that BT closer to the fundus is associated with higher
PR. Although no ectopic pregnancies occurred in the <10-mm group, this outcome
should be monitored closely in larger studies

TABLE 2

Clinical pregnancy rate.

Distance from

fundus (mm) No. of transfers Pregnancy rate (%) OR P value 95% ClI
<10 24 625 - - -
10-20 176 420 0.38° 003" 0.153-0.917
>20 115 383 0.35" 003" 0.135-0.899

*ORs calculated using logistic regression analysis, adjusting for age, parity, FSH, and frozen fransfers.
* Comparad with <10mm.

Friedmar. Alr bubble posttion and pregrancy mite. Fertl Steril 2011

Friedman BE. Fertil Steril 2011
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The importance of the length of uterine cavity, the position of the tip of
the inner catheter and the distance between the fundal endometrial
surface and the air bubbles as determinants of the pregnancy rate in
IVF cycles

Pinar Ozcan Cenksoy, Cem Ficicioglu, Mert Yesiladali, Oya Alagoz Akcin, Cigdem Kaspar
E J Obst&Gyn Repr Bio 2014

l‘bk 2 Fundal Endometrial Surface
The ratio of A/B and B/C for pregnant and non-pregnant groups.
Vanable Prégnant group Non-pregnant p
(n=115) group (n=116)
AlB 1.97=136 1.83=038 0208
BiC 307=133 305=121 0.193
B 2.41 =(1n2 1.44 =154 0.558 Fig 1. (A) The lm_wgth ol uterine uvlly. (B) .lhe distance be(wa:n‘lhe end of tha
The depth of 4359=0.7571 434 =071 (0854 L‘;‘:“’;‘mﬁ‘rﬁ"ﬂ"‘j‘f";‘:}j;ﬁ:& ‘;"u‘,’r:ff_f ::,'; ;’;;{;;;,gmd"- NG O Geane
Litering cauty
[able 3
Tt elation between PK and the depth of alr bubble (C) the clinical
intrauterine
Depthof air bubble ~ Pregnancy rates O pvale  %%0 pregnancy rates
were 65.2%, 32.2%
(l0mm(n=181) 6324 008 0677 01393602  and 2.6% in the <10
10-20mm(n=84) 3224 049 0608 0/4-33%  mm, 10-20 mm,
. i i and 20 mm distance
>0 (n=6) 2bi ¢ ¢ - groups, respectively

Fig. 2. The location of the tip of inner and outer catheter.



The position of transferred air bubbles after embryo
transfer is related to pregnancy rate

The position of the air bubbles after embryo transfer is related to pregnancy rate; the
highest pregnancy rates are found when the air bubbles end up closer to the fundus

CFiGUAE 1 - '

FIGURE 2

View of the transfor cathesar and e alr bubble atsmbryo transfer. (A) Transvaginal wirasooograniic view
| 18} Schamatic dingram.

Cumulative percentages of pregnant and
nonpragnant cycles related to the relative position
of the air bubbles (CA ratio).

100

a0
3
c
8 60+
Q
=
w404
=
E
=
o
Pregnant
1] ‘ Not pregnant
Rale 20 AD B0 A0 100 1,20
10 30 50 70 80 1.0
CA-ratio
L ey T L Lambery. Air fuldle position i related o pregaarcy nate, Fertid Steral 2007

Lambers MJ. Fertil Steril 2007;88:68 —73.c




" A
Effect of air bubble localization after transfer on embryo transfer outcomes

Bulent Tiras®, Umit Korucuoglu =%, Mehtap Polat®, Ayse Saltik”,
Hulusi Bulent Zeyneloglu ¢, Hakan Yarali®

An initial finding of this study was significantly
decreased positive pregnancy test rates and clinical
pregnancy rates with air bubbles moving towards the
cervical canal after transfer. Although air bubbles
moving towards the uterine fundus with ejection were
associated with higher pregnancy rates, higher
miscarriage rates and similar live birth rates were

observed compared to air bubbles remaining stable
after transfer

lable 2
Comparison of pregnancy e and outcomes in groups 1-4

Gloup | Group 2 Group 3 Group 4 f
J236/6631 (48.8%) 189/407 (46.41)

WCG > 45 iU miET 195370 (52.7%) 18/81 (22.24) .000

Clinical pregnancy/ET 24491/6631 (45.1%) 164/407 (41.5%) 179370 {48.3%) 15/81 (18.5%) (1001
Blochemical pregnancy T 245/6631 (3.0%) 20407 (4.5% 16/370 (4.3%) 381 (374) {03
Miscartiage/ET 256/6631 (39%) 150407 (3.7%) 16/370{4.3%) . .05
(10 birth/ET J735/6631 (41.24) 1540407 (37 8%) 163370 (4414 15/81 (18.5%) (05

Tiras B, E J Obs & Gyn Rep Bio 2012



N
AIR BUBBLE LOCALIZATION AND MOVEMENT

Assessment of the embryo flash position
and migration with 3D ultrasound within
60 min of embryo transfer

Table 1| Pregnancy and implantation rates according to the position ofthe embryo flash relative tothe findusat |, 5and ~ T'able 111 Pregnancy and implantation rates according

80 min after embryo transter, to embryo flash movement within 60 min of embryo
transfer.
flash 1§ 15
e e ik Embryo flash Implantation Pregnancy
Implantation rate Pregrancy rate Implantation rate Pregayrte  movement rate rate
i AN ORI 0185915 SAEY | B Pt rangig:  S2EN(IANIGG)  ASSR0A196)
S R 1934 BRI s G Tow R ) "
‘ Cervical migration group 15.0% (9/60)" 25.0% (8/32)"
Hma TLE (1300 4551007228 B2 1055 KEBAI

P < 001, P < 0,05 for cervical migration group in camparison with the static group
W48 < 0% » comgarson Sevven e < 1 om ot > 1S e o and the fundyl migration group.

Saravelos HS, Hum Reprod 2016
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BLOOD OR MUCUS EFFECTS

m The presence of blood on the outside of the catheter tip
may indicate a difficult embryo transfer and has been
found to be associated with lower pregnancy rates*

m Blood or mucus on the catheter tip has been found to
be associated with a higher incidence of retained
embryos**

m Mucus plugging of the catheter tip can cause embryo
retention and damage

* Goudas et al. Fertil Steril 1998; 70: 878-82
** Visser et al. J Assist Reprod Genet 1993; 10: 37-43



BLOOD OR MUCUS EFFECTS

Effect of macroscopic or microscopic blood and
mucus on the success rates of embryo transfers

In general, IR and CPR appear to be unaffected by ET catheter contamination, whether it is
macroscopic or microscopic presence of blood or mucus. Contamination of the ET catheter has

no statistically significant effect on IVFET success rates

| TABLE 3

Clinical outcomes of embryo transfers with contamination.

Microscopic blood
No Macroscopic Outer Inner Blood Blood and
contamination blood catheter catheter anywhere Mucus mucus
No. of 306 49 52 69 63 101 49

patients
Implantation 183/779 (23.49) 30/125 (24.0) 29/137 (21.17) 45/181 (24.86) 42/159 (26.42) 71/266 (26.69) 30/131 (22.90)

rate (%)
Clinical 136/306 (44.44) 21/49 (42.86) 17/52 (32.69) 32/69 (46.38) 30/62 (48.39) 50/101 (49.5) 19/49 (38.78)

pregnancy
rate (%)

Note: All P>.05 (Fisher's exact test).

Moeagianei. Blood und mucis ¢ fects on IVF success. Fertil Steril 2010.




BLOOD OR MUCUS EFFECTS

Effect of blood and mucus on the success rates of embryo transfers

Bulent Tiras®, Umit Korucuoglu®*, Mehtap Polat ®, Ayse Saltik®, Hulusi Bulent Zeyneloglu ¢,
Hakan Yarali®

This study showed decreased IR, CPR and live birth rates in ETs associated with blood on the
catheter. Mucus on the catheter appeared to be a simple contamination in this study and pregnancy

rates remained unaffected.

Table 2

Effect of different degrees of blood on pregnancy rates and outcomes
No blood Mild blood Moderate blood Severe blood n
hCG > 45JET 3103)6897 476/1168 13/33 70/213 <0.001
(45,0%) (405%) (35.4%) {318X)
Clinical pregnancy/ET 2900/6897 455/1168 12/33 62/213 0,001
(42.1%) (389%) (36.3%) {29.1%)
Biochemical pregnancy/{+) hCG 194/3103 21/476 1/13 870 ns
(62%) 44%) (2.6%) (11.4%)
Miscarmage 146/1063 26/183 110 3/23 ns
(13.4%) (1423 (10.0%) {13.0%)
Live birth/pregnancy 686/1093 108/183 5/10 12423 ns
{62.8%) {596%) (5c.0%) (52.0%)
Live birth/ET 686/6897 109/1168 5/33 12/213 0.023
(99%) {93%) (15.0%) [5.6%)
Table 3
Effect of mucus on pregnancy rares and outcomes,
No mucus Mucus (#) p
hCG > 45/ET 270206162 9332081 044492
(43.8%) {44.8%)
Clinical pregnancyET 25266162 8822081 02767
41.0%) (42.4%)
Blochemical pregnancy((+) hCG 176/2702 51/933 0.2884
(B:5%) (5.5%)
Miscarriage 138/975 36/318 02266
(14.2%) (113%)
Live birth|pregnancy 604/975 199/319 09425

(61.9%) (62.4%)
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Difficult embryo transfers or blood on catheter and assisted reproductive

outcomes: a systematic review and meta-analysis  Phillips JAS, Eurp j obst gynec and repr B, 2013
The current evidence also suggests that the presence of blood at embryo transfer does not affect
the chance of achieving a clinical pregnancy

Presence of blood on the transfer catheter

Clinical pregnancy

With blood No blood Risk Ratio Risk Ratle
Study orSubgroup Events Total Events Total Weight IM-H Fixed, 85%CI M-H. Fixod, 85% CI &
Baart 2017 as e 107 217 48.0% 1.74 [0.92, 1.47]
Faknndar 2008 L= 37 20 338 B7% 068 0538, 123 —T
Karande 2002 2 4 140 247 2.9% 0.88 [0.33,2.3¢) s et -
Rhodes 2005 17 a8 95 187 23 2% 0.7% [0.64, 1 15) —
Rhodes 2007 =3 15 o1 84 02% 0.82 [0.83, 1.55) -
Total(85%Cl) 213 1045 100.0% 0.95 [0.8Z, 1.14]
Total evants 102 SD7
P.Qstemweneily. Chif= 286 di=4{P=000) F=18% 51 D= o5 H > s 10
Test for cverall effect; Z = 0. 344 (P =0 .680) Favours '‘No blood® Favours "With Hlacd

Miscarriagoe

With blood Nc blood Risk Ratlo Risk Ratlo
Study or Subgroup Events: Total Events Total WM-H Fixed 95%Ci I1-H, Fixed, 85% C|
Bodan 2011 11 55 13 104 131063, 276)

61982 05 1 2 5 10

Favours "“With blood® Favours 'No bicod

Fig 3. Forest plots for clinical pregnancy and miscarriage: comparison between ‘With blood® versus ‘No blood’,

Table 3
Summary of findings for the effect of blood on or In the transfer catheter on clinical pregrancy and miscarriage.
Hlustrative comparative risks® (95% A) Relative No. of Quality of
effect participants the evidence
{as5% C1 {studies) (GRADE)
Assumed sk Corresponding risk Risk difference
Control Blood on cathetet
Clinical pregnancy 48.5% 46.6% (39.8-55.3%) —19% (—8.7% 10 6.8%) RR 096 (0.82-1.14) 1258 (5 studies) s low®
(per allocatad woman )
Miscarriage 120% 16.9% (8.1-355%) 4.0z (—4.8% tn 22.6%) RR 131 (0.63-2.76) 166 (1 study) S very low®

(per clinical pregnancy)




TRANSFER CATHETER TYPE

m Many large retrospective studies® have reported higher
clinical PRS with “soft” embryo transfer catheters
compared with “hard” embryo catheters

m Soft embryo catheters :
- Cook catheter (Cook Ob/Gyn,Inc., Bloomington, IN)
- Wallace catheter (Marlow Technologies, Willoughby, OH)

* Burke et al. AJOG 2000. 182; 1001-4
Wood et al. Hum Reprod 2002; 15: 107-12
De Placido et al. J Assist Reprod Genet 2002; 19: 14-18
Sallam et al. J Assist Reprod Genet 2003; 20: 135-42



TRANSFER CATHETER TYPE

A prospective randomized comparison of
the Wallace catheter and the Cook Echo-
Tip® catheter for ultrasound-guided
embryo transfer

Pregnancy rate (CPR), ongoing pregnancy rate (OPR), and
implantaton rate (IR) in the two cathaeter aroups,

Walluce (Mo Coolk Echo-Tip™ (")

AN mtranstors

NOo Oof transters 151 110

CPR Bl (s™ G1 (S5S)

O 65 (A ST (47

|8 23 1O6 3048 (30 S3 238 (3%5)
INVF tyanstvas

No ot mransters 105 g

[ =) 23 =9 (56) 11 (53)

OPI 1A LR B 2

= TR2TO (29) ARNATT (23
Frozen emlayo trausfors

IO, of manslers 22 25

PR 15 (i) | 8 B e )

OPrR 1O (A5 L3 (52)

15 1847 (3%) 1633 (36
Donor oocyto rransfers

No of mansfers 11 Ee

e T LSO G (7S)

Ll B4 23 T (RO (o3

I 1O/31 (32 2IATA=3)

Nore: 7 wns ol sazuficmy for all doamn

Koonnwvisde,.  E0lrronncsisnnid o patideondd 7 oarivorter Comssgrirtsons. Fovetl Srorvdl OO0

Karande V. Fertil Steril 2002;77:826 —30.



TRANSFER CATHETER TYPE

A review and meta-analysis of prospective
trials comparing different catheters used for
embryo transfer

Wilfeiciery Ad. Buckerr, Ad_ I

TFRURE 2 e

Relative risk for clinlcal pregnancy per embryo transfer in trials comparing Cook with Wallace soft embryo

Reltive risk for clinical preqnancy per emhryn transfer [ triaks CDmPEﬁFE soft with hard amh'r}'n transter transter cathetars (aver Linity in favor of Wallace catheters).
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TRANSFER CATHETER TYPE

Modern embryo transfer catheters and pregnancy
outcome: a prospective randomized trial

There was no significant difference in the clinical PR between the Wallace and the
Cook catheters .There is no significant difference in the PRs achieved by modern, sofft,

double-lumen ET catheters.

The results of this study have further confirmed that modern ET catheters are embryo friendly and impact little on the pregnancy
outcome .. Therefore, the choice of ET catheter may be decided by economics and operator preference. Some catheters may be easier
to use for training purposes and this also should be taken into account so that the patients may not suffer as a result of training.

| TABLE 2
Comparison of embryo transfer and pregnancy results between the two catheters.
Wallace, n = 75 (%) Cook, n = 75 (%) P value
Pregnancy rata 22/75 (29) 23/75 (31) 89
Change of catheter

Obturator 13/75 (17) NA

Different catheter 3/75 (4) 2/75(3)

Total 16/75 (21) 2/75 .001
Tenaculum 1775 (1) /75 (1) 1.0
Blood or mucous catheter tip 16/75 (21) 28/75 (37) .03
Time embryos loaded before transfer 2:52 2:16 2
Number of easy transfers 80/75 (80) 66/75 (88)

Moderate transfers 10/75 (13) 7/75(9)

Difficult transfers 4/75 (5) 2/75(3) 4°
Noie: NA = not applicable.

* Easy vs. difficult.
Mcliveen. Modern ET cothelesy gnd prepaoarcy outromes Fermd Sterif 2005,




CATHETER LOADING TECHNIQUE

m A large volume (60 pL) of transfer media and a
large air interface may result in expulsion of
embryos into the cervix or on the speculum or
cause adherance to the outside of the catheter*

m Studies reported an increase in pregnancy and
implantation rates after reducing the amount of
air and the total transfer volume**

* Poindexter et al. Fertil Steril 1986; 46: 262-7
** Meldrum et al. Fertil Steril 1987; 48: 86-93



Embryo afterloading: a refinement in embryo transfer
technique that may increase clinical pregnancy

The clinical pregnancy rate in the group with ET using the afterloading technique was
higher than in the direct ET group (52.4% vs. 34.9%).

TABLE 2

Features of the ET.

Afterload Direct
(h=84) h=43) P

Difficulty, hard 0 0 1.00°
Difficulty, moderate 6(7.10) 4(9.30) .78°
Presence of blood 8(9.5) 4(9.30) 1.00°
Presence of mucus 5(5.95) 11(25.58) .002°

Note: Data in parentheses are percents.
*By a two-tailed Fischer’s exact test.
“By y* analysis.

Neithardt, Embryo afterloading. Fertil Steeil 2065,

FIGURE 1 [

Comparison of pregnancy outcomes with direct
vs. afterloaded ET methods. IR = implantation
rate, defined as the number of embryos
transferred divided by number of gestational sacs
on ultrasound. CPT/T = clinical pregnancy per ET
cycle based on ultrasound evidence of fetal
cardiac activity at 6 -8 weeks of gestation. A, P =
NS: B, P=.06 by x° analysis. Red, afterloaded ET;

blue, direct ET.
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Neithardt. Embryo afterioading. Fertil Steril 2005,

This method may be especially useful in centers that are training physicians to perform ET.



CATHETER LOADING TECHNIQUE

‘Medical Intelligence’

Embryo catheter loading and embryo culture techniques: results
of a worldwide web-based survey

Christianson SM J Assist Reprod Genet (2014)

(28 A% A% G0M B0M 100%

Catheter washed prior 1o loading embryos
Catheter checked by observing under microscope
Embryologist loads the catheter

Prefer a catheter with orifice on its top

When lcading two or mare embryos, multiple

embryos loaded in same drop

Caiheter checked after embryo transfer to ensure
none are remaining




TRIAL TRANSFER

m A trial transfer in a cycle preceding IVF allows
the physician to measure the uterine cavity
depth and direction due to the great variability
in cervical and uterine anatomy

m The direction of the cervix and uterus can be
mapped and the depth of the cavity recorded

m In addition, any degree of cervical stenosis
can be dealt with in advance
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RETAINED EMBRYOS

m The effect of retained embryos on IVF-ET outcome is
controversial

m Some authors found no significant difference in
pregnancy rates when retained embryos were
identified and retransferred*

m In contrast, some others found a lower pregnancy rate
when retained embryos were present (3% vs. 20.3%)**

* Goudas et al. Fertil Steril 1998; 70: 878-82
** Visser et al. J Assist Reprod Genet 1993; 10: 37-43
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Uterine contractions

m Uterine contractions frequency 4.3 /min.
m The higher freguency the less preggnacy rate .

m P4 effects to decrease the frequency of contrations.

Fanchin R, Hum Reprod 1998;13:1968-74.

m The directions of Uterine contractions during Luteal phase is usually
cerviko-fundal. (it explains the increased rate of ectopic pregnancies
at IVF/ICSI procedure).

Lesny P, Hum Reprod Update 1998;4:440-5.

m The directions of Uterine contractions change to fundo- cervial
directions when the the transfer is difficullt one and frequency

Increases.
Lesny P, Hum Reprod Update 1998;4:440-5.



Uterus position / transfer speed

Summary of the contribution of injection speed of the transferred volume to the potential of
embryo implantation at the fundus region.

Anatomical posture

Retroversion Anteversion
Parameter (Horizontal model) (Tilted model)
Catheter tip-fundus distance (cm) 2 0.5-1 2 0.5-1
Slow speed (25 s) | | " |
(Ectopic)
Fast speed (1 s) 1 | 1 |
(Ectopic)

Note: 1, increased potential for implantation; 11, great potential for implantation; |, decreased potential to reach
fundal area.

Eytan. Physical features of ET protocol. Fertil Steril 2007.




Effect of delayed versus immediate
embryo transfer catheter removal on
pregnancy outcomes during fresh cycles

FIGURE 1 I

Conparison of pregnancy in outcomes in two subsequent cycles
with intermediate technique (red) versus delayed technique (blue).
PR—clinical pregnancy rate; OPR—ongoing pregnancy rates/
delivery rate. OPR, "F—=_.039 by McNemar's analysis.
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Difficult embryo transfers or blood on catheter and assisted reproductive
outcomes: a systematic review and meta-analysiS  puiips Jas, Eurp j obst gynec and repr B, 2013

A difficult embryo transfer (defined subjectively or by the need for additional instrumentation) was
associated with a reduced chance of achieving pregnancy, The results of the review are limited by the
different definitions used to define a difficult embryo transfer.
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Summary of findings for the effect of difficult embryo transfer on clinical pregnancy and miscarriage

lilustrative comparative risks® (95% CI) Relative No. of Quality of
effect participants the evidence
855 ) (studies) (GRADE)
Assumed nsk  Corresponding nsk fask difference
Control Difficult embryo transfer”
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The difficulties encountered with embryo transfer

and the role of catheter choice in clinical pregnancy

success rates in an IVF cycle
Cem Figicioglu, M.D., Ph.D., et all, Middle East Fertility Society Journal. 2005

Table 1. The distribution and results of groups

Easy Transfer

GROUP 1 (n: 8206)

Moderately Difficult Transfer

GROUP 2 (n: 284)

Difficult Transfer

GROUP 3 (n: 47)

Clinical pregnancy rate 41.4% 36.2% 17%, respectively

Easy Transfer' describes the transfer, which is performed only with the use of Wallace soft transfer catheter without any
resistance.

'Moderately Difficult Transfer' describes the resistance to the soft transfer catheter and the use of Malleable transfer
catheter and requiring some soft manipulation.

'Difficult Transfer' describes the requirement of Tenaculum using, need of cervical dilatation



EASE OF THE PROCEDURE

The transfer could be considered difficult:

if time spent on ET was long,

if a firmer catheter, additional maneuvers and/or
instrumentation, sounding or cervical dilatation were needed

if the resistance to the catheter advancement was
encountered,

the presence of blood on the transfer catheter was noted

But there is no universally accepted definitions !

Difficult ET is more common in cases with severe anteflexion, retroflexion or anteversion and
retroversion of the uterus and cervical stenosis. The presence of blood on the transfer catheter
results from traumatic cervical passage of the catheter, subclinical infection, or endometrial
bleeding due to traumatic contact with the catheter
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Immediate ambulation after embryo transfer: a
prospective study

Itai Bar-Hava, M.D., Ram Kerner, M.D., Rakefet Yoeli, M.D., Jacob Ashkenazi, M.D.,
Yosef Shalev, M.D., and Raoul Orvieto, M.D., M.Sc.

Study group Control group
(immediate mobilization) (bed rest)
n = 167 n = 239

Age (y) 34.2 = 0.46 34.2 + 0.39
Mo. of previous IVF cycles 3.2x03 4.0+ 0.3
MNo. of gonadotropin ampules used 336 1.4 3.7 x1.2
E. level on day of hCG administration (pmol/L) 4,338 = 327 4,411 = 285
Progesterone level on day of hCG administration (nmol/L) 48 =03 4.3+ 025
Mo. of cocytes retrieved 8.7 =0.49 95 +0.44
Fertilization rate (%o) 57T x2 59+ 2
Mo. of embryos transferred 2.7 =012 29+ 011
% of day 2 transfer 52 48
MNo. of grade A embryos transferred 1.7 = 0.11 1.9 =011
% of patients undergoing ICSI 55 50
Pregnancy rate 41/167 (24.55%) 51/239 (21.34%)

Bar-Hava |. Fertil Steril 2005.



m Recommendations

Mock transfer or after load
technique

m Evidenced based
To avoid difficult

transfer _ |

Recommend usg Cleaning cervikal mucus

guided transfer Embry_o Sh“oulld be- ”

Soft catheter deposited "midportion
Withdraw transfer catheter
slowly

Mains L, Fertil Steril 94,2010 o _ _
Minimaze time interval

between embryo loading

and transfer
Semin Reprod Med 2014 taras B, Ozcan P. 2013






Practice of Embryo Transfer: Recommendations

During and After

Bulent Tiras, MD'  Pinar Ozcan Cenksoy, MD?

Expectations

+ To avoid disruption of the endometrium by the catheter

+ To minimize induction of the uterine contractions

+ To protect the embryols)

+ To deposit the embryo(s)in an optimal position within the
uterine cavity

Semin Reprod Med 2014

Practice points

Use ultrasound guidance with full bladder and trial (mock)
transfer to avoid "difficult™ transfers, touching the
fundus, using additional maneuvers and/or
instrumentation, and the presence of blood on the
transfer catheter

Gentle manipulation, use of a soft catheter to avoid
inducing uterine contractions and to avoid trauma to the
cervix and endometrium

Routine removal of cervical mucus to decrease the
incidence of retained embryos and cervical and
endometrial contamination

Do not use vaginal antiseptics to avoid potential toxicity to
the embryos

Do not recommend the administration of antibiotics
during embryo transfer

Use the “three-drop technique” for loading the embryo(s)
Use minimum ejection speed to prevent embryo
expulsion

Withdraw transfer catheter slowly after the deposition of
embryo

Minimize the time interval between loading the embryo
and embryo transfer

Routinely check the catheter, cervix, and speculum
following transfer to detect retained embryos

Perform fundal transfer

The optimal distance between the most distal fundal
endometrial surface and the tip of inner catheter should
be 1.5-2 cm




Pressure changes during embryo transfer

ET can cause rapid pressure fluctuations in the transferred liquid. Therefore, it is
advisable to transfer the embryo gently with minimum ejection speed, to avoid exposing

the embryo to the steep pressure gradient

[TABLE 1

Pressure changes, time and speed of injection of transferred volume recorded during 30 mock embryo transfers.

Mean SD Minimum Maximum
Peak pressure during transfer (mm Ha) 76 37 14 155
Pressure increase slope (mm Hg/s) 26,682 16,595 2,656 72,437
Pressure decraase slope (mm Hal's) 61,742 34,200 8375 144,250
Time of injection of transferred volume (s) n.021 0.006 0.0Mm 0.032
Speed of injection of transferred volume (mv/s) 12.1 35 75 21.8

Grygamk Embryo tmnsfer; pan I Ferid Sterid 2071

TABLE 2

Pressure changes (in mm Hg) recorded during ejection of
transferred volume for doctorA (10transfers), doctor B (10
transfers), and doctor C (10 transfers).

Doctor A Doctor B Doctor C Together

Mean peak 116 (25" 66 (25) 47 (20 76 (37)
pressure (SD)

Minimum 76 3 14 14

Maximum 155 a5 73 155

3 p <005

Grywomk, Embry transfers part 1, Fertdl Sterd 2011
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UTERINE CONTRACTIONS

m A tenaculum applied to the cervix during mock
ET increased uterine contractions*

m Uterine junctional zone contractions decrease
with progesterone into the luteal phase, and this
may be a contributing factor in the success of
day 5 blastocyst-stage ET**

* Lesny et al. Hum Reprod 1999; 14; 2367-70
** Lesny et al. Fertil Steril 1999; 72: 305-9



UTERINE CONTRACTIONS

m Capillary action or a negative pressure created
by withdrawing the catheter could draw
embryos into the cervix

m Embryos may stick to the outside of the
catheter and could then be wiped onto the
cervical mucus during catheter withdrawal

m Unwanted uterine contractions may also be a
cause of embryo expulsion
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CONCLUSION

The relative importance of factors important for successful
embryo transfer.®

Priority Mean score”
Removal of hydrosalpinges 6.8
Absence of blood or mucus 6.6
Type of catheter 6.1
Not touching fundus 2.8
Avoiding tenacululm 3.7
Removal of all mucus 2.2
Ultrasonography of cavity before procedure 4.3
Leaving catheter in place for 1 minute 4.2
30 minutes of bed rest 3.8
Trial transfer 3.1
Ultrasonographic monitoring 2.6
Antiprostaglandins to prevent uterine contractions 1.9

A Data from reference 11. Kovacs GT. Hum Reprod 1999; 14: 590-2
" The possible score for each factor was on a scale of 1 to 10.
Schoolcraft. Embryo transfer. Fertil Steril 2001,
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CONCLUSION

Variables affecting the success of embryo transfer.

Effect Degree of impact

Positive
Cervical lavage +
Catheter type (soft) +
Loading catheter by limiting volume and air ++
Presence of a trial transfer +++
Precycle cervical dilatation (if necessary) ++
Ultrasonographic guidance ++
Late luteal transfer (day 3) +

Negative
Blood on catheter +++
Mucus on catheter tip +
Retained embryos +
Bacterial contamination of catheter +++
Excessive uterine contractions ++
Subjective assessment of difficulty of +
transfer

Schoolcraft. Embryo transfer. Fertd Steril 2001
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CONCLUSION

Protocol for embryo transfer, based on key factors
associated with success.

Frecycle trial transfer

Transabdominal ultrasonographic guidance with full bladder
Cervical lavage with culture media to remove excess mucus
Practice transfer just through internal os

Wallace catheter, 30 pL volume, embryos in last 10 pL. of fluid,
continuous fluid column to syringe

Gentle insertion: manipulate cervix with speculum, ring forceps as
necessary to negotiate internal os

Use ultrasonography to avoid catheter tip disrupting endometrium; avoid
touching fundus

Inject embryos slowly 1.5 cm from fundus as confirmed by
ultrasonography withdraw catheter slowly

Inspection of catheter by embryologist for blood, mucus, or retained
embryos

Schoolcraft. Embryo transfer. Fertil Steril 2001,



FUTURE PERSPECTIVES

Improvement of pregnancy rate by
modification of embryo transfer
technique: a randomized clinical trial

In this randomized trial study, two groups of infertile women (n = 55) aged =40 years underwent in vitro fertil-

ization or intracytoplasmic sperm injection treatment cycles with or without (0.2 ml. of air pushed into the catheter

after embryo fransfer. The implantation and clinical pregnancy rates were statistically significantly higher in the
study group than in the controls. This improvement on standard ET technique may advance clinical pregnancy
rates. (Fertil Steril® 2010; 1 : I~ M. ©2010 by American Society for Reproductive Medicine.)
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The presence of blood in the transfer catheter negatively
influences outcome at embryo transfer®

R.ﬁl"r‘[!]'ﬂl‘_i, R.f\-‘l.llcall'lls-ﬁttxkcsz~3, “r".ll.C‘:‘llhﬂ]'ill[}z‘j, M.P.Leondires and J.II.chm's“"

]L'Iuh-'ersity of Colorado Health Sciences Center, Aurora, OO0 80010, *Walter Reed Army Medical Center, Washington, DC 20003
and *Pediatric and Reproductive Endocrinology Branch/Mational Institute of Child Health and Development/MNational Institutes of
Health, Bethesda, WD 20892, TUSA

*T'o whom correspondence should be addressed at: Advanced Reproductive Medicine, Anschutz Outpatient Pavilion, University of
Colorado Health Sciences Center, 1635 N. Ursula Street, Mail Stop F701, Aurora, CO 80010, USA. E-mail: mben.alverofuchsc.edu

BACKGROUND: Embryo transfer (ET) influences pregnancy rates in patients undergoing assisted reproduction.
Data are conflicting as o which variables affect ET success. This study examines variables that may alfect oulcome
after E'T in assisted reproductive technology patients who had high-guality embryos transferred. METHODS: Over
a 23 month period, 669 consecutive cycles were examined. Only patients having grade 1 and grade 11 embryos, or
blastoc yst transfers, were included in this retrospective analysis. A total of 5584 consecutive cycles met study criteria.
Al the time of ET, the following variables were recorded: aborted first attempt at ET; presence of blood and/or
mucus in or on the transfer catheter after ET: ease of ET as judged by provider: need for mock embryo transfer
immediately before the actual transfer and retention of embryos in the transfer catheter. These variables were
retrospectively analysed lor their impact on implantation rate (1R) and clinical pregnancy rate (CPR). RESULTS:
There were 290 gestations (49.7% CPR). Multiple attempis al ET, subjective difficulty of ET, performance of a
sham pass immediately prior to embryo transfer, and presence of mucus on or in the catheter did not allect the
CPR or IR, No difference was noted in the mean age of patients having or lacking any of these Factors. There was a
significant association between the presence of blood on or in the catheter and decreased IR (P = 0.015) and CPR

blood on the transfer catheter was the most important of these transfer characteristics in predicting 1R (/7 = (.042)

and CER P Z (L015). CONCLUSIHONS: These results suggest that when only high-grade embryos or blastocysts are
iransferred, the presence of blood on the catheter is associated with decreased IR and CPR in assisted reproduction.
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BLOOD OR MUCUS EFFECTS

Table HIL Strength of the associabion between implantation rate {dependent
variable) and blood on or in tanster catheter, retained embryos at transter,
difhculty of transter, mucus on or in transter catheter, nead for a sham
transter prnor to actual procedure or aborted initial atempt at transter, using
analysis of covanance

Parameter F P

Blood onfin catheter 1.7 TS
Retaimed :mﬂn at transter 3.2 (LT {M5)
Dithculty of transter (L3 (.36 (NS)
Mucus in catheter (L7 (3E (NS)
sham at transfer (L3 (6L (NS)
Aborted transfer (Ll (LED (M5)

NS = not signihcant.
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BLOOD OR MUCUS EFFECTS

Table 1V. Strength of the association between CPR (dependent variable)
and blood on or in transfer catheter, retained embryos at transfer, difhiculty
of transfer, mucus on or in transfer catheter, need for a sham transfer prior
to actual procedure or aborted initial attempt at transfer, using logistic

regression

Parameter P

Blood on/in catheter 0.01
Retained embryo at transfer .49 (NS)
Difficulty of transfer (.80 (NS)
Mucus in catheter (L18 (NS)
Sham at transfer (.32 (NS)
Aborted transfer 0.9 (NS)

NS = not significant.



TRANSFER CATHETER TYPE

m However, in technically difficult ET, particularly
where difficulties are encountered negotiating the
internal cervical os, there is often a need for the
stiffer hard catheters

m Hard embryo catheters:
- TDT (Laboratoire CCD, Paris, France)
- Frydman (Laboratoire CCD)
- Tomcat (Kendell Health Care, Hampshire, MA)
- Tefcat (Kendell Health Care)
- Rocket ET catheters (Rocket Medical,Watford, UK)



