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A B S T R A C T

Background

Many women undergoing an assisted reproductive technology (ART) cycle will not achieve a live birth. Failure at the embryo transfer

stage may be due to lack of good-quality embryo/s, lack of uterine receptivity, or the transfer technique itself. Numerous methods,

including the use of ultrasound guidance for proper catheter placement in the endometrial cavity, have been suggested as more effective

techniques of embryo transfer. This review evaluates the efficacy of ultrasound-guided embryo transfer (UGET) compared with ’clinical

touch’ (CTET), which is the traditional method of embryo transfer and relies on the clinician’s tactile senses to judge when the transfer

catheter is in the correct position.

Objectives

To determine whether ultrasound guidance compared with clinical touch improves pregnancy outcomes in women undergoing embryo

transfer during ART cycles.

Search methods

For the 2016 update of this review, we ran updated searches in the Cochrane Gynaecology and Fertility Group trials register (May

2015), the Cochrane Central Register of Controlled Trials (the Cochrane Library, May 2015), MEDLINE (2009 to May 2015), and

EMBASE (2009 to May 2015). We also handsearched relevant conference proceedings: American Society for Reproductive Medicine

(ASRM), European Society for Human Reproduction and Embryology (ESHRE), and International Federation of Gynecology and

Obstetrics (FIGO). There were no language restrictions.

Selection criteria

We included only randomised controlled trials.

Data collection and analysis

Two review authors independently assessed eligibility and quality of trials and extracted data from those selected. We calculated odds

ratio (OR) and 95% confidence interval (CI) for dichotomous outcomes. No outcomes were reported using continuous data. We

assessed the overall quality of the evidence for the main findings using the GRADE working group methods.
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Main results

This systematic review now has 21 included studies (four of which we added in the 2016 update), two studies awaiting assessment,

and 47 excluded studies. In total, data for meta-analyses were available in 21 trials (n = 6218 women), of which only four reported live

births.

UGET was associated with an increased chance of a live birth/ongoing pregnancy compared with CTET (OR 1.47, 95% CI 1.30 to

1.65; 13 trials; n = 5859 women; I2 = 74%; low-quality evidence). Sensitivity analysis by including only trials with low risk of selection

bias or by using a random-effects model did not alter the effect. We estimate that for women with a chance of a live birth/ongoing

pregnancy of 23% using CTET, this would increase to between 28% and 33% using UGET. We considered the quality of the evidence

using GRADE methodology to be low.

UGET was associated with an increase in the chance of a clinical pregnancy (OR 1.31, 95% CI 1.17 to 1.45; 20 trials; n = 6711 women;

I2 = 42%; moderate-quality evidence). We identified no differences between groups for the incidence of adverse events including

multiple pregnancy, ectopic pregnancy, or miscarriage. These events were relatively rare, and sample sizes limited the ability to detect

such differences.

Authors’ conclusions

The evidence suggests ultrasound guidance improves the chance of live birth/ongoing and clinical pregnancies compared with clinical

touch, without increasing the chance of multiple pregnancy, ectopic pregnancy, or miscarriage. Methodological limitations included:

only four studies reporting details of both computerised randomisation techniques and adequate allocation concealment, only four

studies reported on the outcome of live birth, and none of the nine studies that reported on ongoing pregnancy reported on live birth,

suggesting possible reporting bias. Adequate reporting of randomisation and allocation concealment will improve the quality of future

studies. The primary outcome measure of future studies should be the reporting of live births per woman randomised.

P L A I N L A N G U A G E S U M M A R Y

Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women

Review question

We wanted to learn whether ultrasound-guided embryo transfer (UGET) improves pregnancy outcomes compared with clinical touch.

The traditional method of embryo transfer, clinical touch relies on the clinician’s tactile senses to judge when the transfer catheter is in

the correct position.

Background

The inability of some women undergoing fertility treatment to achieve a live birth may be due to a number of factors, such as lack

of good-quality embryo/s, problems with the uterus, or the transfer technique itself. This review looks at one aspect of the transfer

technique, whether ultrasound guidance improves pregnancy outcomes compared with clinical touch (clinical judgement without any

technical assistance).

Study characteristics

We found 21 randomised controlled trials that compared UGET with clinical touch in a total of 6218 women. The evidence is current

to May 2015.

Key results

Live birth/ongoing pregnancies were increased for the ultrasound-guided group compared with the clinical touch group, based on low-

quality evidence. We estimate that for women with a chance of a live birth/ongoing pregnancy of 23% using clinical touch, this would

increase to between 28% and 33% using UGET. Data for live birth should be interpreted carefully, as differences between the studies

make drawing a conclusion difficult. The evidence suggests that in studies that used the same brand of transfer catheter in both the

ultrasound-guided and the clinical touch groups, ultrasound guidance was linked to an increase in the chance of a live birth. There was

no evidence that the risk of harm using UGET, including miscarriage, ectopic pregnancies, and multiple pregnancies, is any different

than when clinical touch is used to guide the embryo transfer.

Quality of the evidence
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The quality of the evidence for live birth/ongoing pregnancy was low due to poor reporting of study methods and inconsistency in trial

results.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Ultrasound guided embryo transfer versus clinical touch

Patient or population: Women undergoing embryo transfer as part of IVF or ICSI cycle

Intervention: Ultrasound guided embryo transfer

Comparison: Clinical touch

Outcomes Anticipated absolute effects∗ (95% CI) Relative effect

(95% CI)

of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Risk with ’clinical touch’ Risk with ultrasound-

guided embryo transfer

Live birth and ongoing

pregnancy (per woman

randomised)

229 per 1000 304 per 1000

(279 to 329)

OR 1.47

(1.30 to 1.65)

5859

(13 RCTs)

⊕⊕©©

LOW12

Live birth 210 per 1000 290 per 1000

(256 to 324)

OR 1.53

(1.29 to 1.80)

3117

(4 RCTs)

⊕⊕©©

LOW23

Ongoing pregnancy 263 per 1000 333 per 1000

(298 to 372)

OR 1.40

(1.19 to 1.66)

2742

(9 RCTs)

⊕⊕⊕©

MODERATE4

Clinical pregnancy (per

woman randomised)

267 per 1000 323 per 1000

(299 to 346)

OR 1.31

(1.17 to 1.45)

6711

(20 RCTs)

⊕⊕⊕©

MODERATE3

Multiple pregnancy (per

woman randomised)

60 per 1000 67 per 1000

(53 to 85)

OR 1.13

(0.87 to 1.45)

3379

(8 RCTs)

⊕⊕⊕©

MODERATE3

Miscarriage (per woman

randomised)

44 per 1000 44 per 1000

(33 to 57)

OR 0.99

(0.74 to 1.31)

4053

(11 RCTs)

⊕⊕⊕©

MODERATE3

Ectopic pregnancy (per

woman randomised)

5 per 1000 3 per 1000

(1 to 7)

OR 0.64

(0.28 to 1.49)

3761

(8 RCTs)

⊕⊕⊕©

MODERATE3
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*The risk in the intervention group (and its 95% confidence interval) is based on the median risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: confidence interval; ICSI: intracytoplasmic sperm injection; IVF: in-vitro fertilisation; RCT: randomised controlled trial; RR: risk ratio; OR: odds ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Lack of clarity for the majority of the elements of risk of bias. Only four of the included studies reported on live birth. None of the studies

reporting ongoing pregnancy reported live birth. Downgraded one level.
2 I2 >70%; downgraded one level.
3 Lack of detail to be able to make a judgement on most of the elements of risk of bias. Downgraded one level.
4 Lack of detail to be able to make a judgement on most of the elements of risk of bias, none of these trials reported on live birth.

Downgraded one level.
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B A C K G R O U N D

Description of the condition

Since the first pregnancy using in vitro fertilisation was achieved

nearly 40 years ago (Steptoe 1978), many aspects of the procedure,

such as ovarian stimulation, oocyte recovery, and the in vitro tech-

niques of fertilisation and embryo culture, have undergone ma-

jor revision. In contrast, the technique of embryo transfer has re-

mained largely unchanged. Approximately 80% of women under-

going in vitro fertilisation/intracytoplasmic sperm injection today

will reach the embryo transfer stage with good-quality embryos.

However, only a small proportion of these women will then go

on to achieve a clinical pregnancy, and even fewer will achieve

a live birth. This makes the embryo transfer phase the final and

least successful step in assisted reproductive technology. Indeed, it

is estimated that up to 85% of replaced embryos fail to implant,

despite the selection of apparently normal embryos for transfer

(Sallam 2002). This failure may be due to lack of good-quality

embryo/s, lack of uterine receptivity, or the technique of embryo

transfer itself.

Description of the intervention

Embryos are usually replaced into the uterine cavity through a

transcervical transfer catheter between days 2 to 5 of development.

Traditionally, the ’clinical touch’ method has been used to guide

placement of the transfer catheter to within ~10 mm from the

uterine fundus prior to injection of the embryos. This method

is essentially ’blind’ and relies on the clinician’s tactile senses to

judge when the transfer catheter is in the correct position. Some

clinicians transfer the embryos at a fixed distance from the external

os (~6 cm), however this may not take into account variation in

cervical length or uterine size, or position (retroverted). Others

will conduct a ‘dummy’ embryo transfer to determine the length

of the endometrial cavity prior to the actual embryo transfer.

Assessment of the transfer catheter position using the clinical touch

method is often unreliable. This was demonstrated by Woolcott

and Stanger (Woolcott 1997), who utilised transvaginal ultra-

sound to observe catheter placement in relation to the endome-

trial surface and uterine fundus during 121 embryo transfers.

They noted suboptimal catheter placement in more than half of

cases, with the catheter either indenting or embedded in the en-

dometrium.

It is generally accepted that an easy, atraumatic embryo transfer is

essential for successful implantation (Matorras 2002). It is possible

that minimising endometrial trauma could decrease myometrial

contractions, which could in turn enhance implantation. Most

clinicians try to avoid having the catheter tip come into contact

with the uterine fundus during embryo transfer (Kovacs 1999),

as it has been suggested that this may stimulate uterine contrac-

tions (Lesny 1998), which in turn may lead to expulsion of the

embryos. Indeed, it has been noted that high-frequency uterine

contractions visualised by ultrasound are associated with a lower

ongoing clinical pregnancy rate (Fanchin 1998).

The clinical touch method may thus be challenged as a potential

cause of cycle failure as a result of (1) initiation of uterine con-

tractility that may lead to immediate or delayed expulsion of the

embryo/s, and (2) the inability to accurately identify the ideal lo-

cation for deposition of embryos, especially in women with acute

utero-cervical angulations, cervical stenosis, or anatomical distor-

tion of the cervical canal and uterus.

Numerous methods to improve the technique of embryo trans-

fer have been studied in an attempt to improve pregnancy rates,

including changing the type of catheter used, performing a trial,

or ’mock’ transfer before the actual procedure, removing any cer-

vical mucus prior to transfer, avoiding the use of a tenaculum,

encouraging bed rest following embryo transfer, comparing full

and empty bladder, as well as performing the procedure under

ultrasound guidance. This review currently focuses on the role of

transabdominal ultrasound.

How the intervention might work

The use of abdominal ultrasound to guide embryo transfer was

first discussed by Strickler et al (Strickler 1985), who postulated

that this would allow accurate and atraumatic positioning of the

catheter tip near the uterine fundus, along with visualisation of the

injection of the transfer fluid containing the embryos. By allowing

identification of the cervical canal and endometrial cavity, ultra-

sound can facilitate atraumatic penetration of the catheter into the

uterus, thereby minimising endometrial trauma. Moreover, its use

can confirm that the catheter tip is beyond the internal os of the

cervix and that placement of the embryos is at the desired level

in the endometrial cavity (Lorusso 2005). This can be especially

helpful in women where the uterine anatomy may be distorted by

fibroids or septae (Hurley 1991). For these reasons, ultrasound-

guided embryo transfers have been rated as “easier” and “cleaner”

by clinicians (Prapas 2001). Disadvantages are the need for a sec-

ond operator, a longer time to execute, and the inconvenience

of filling the woman’s bladder (Martins 2004). Another possible

drawback is that in some cases moving the catheter to improve

identification is required, a motion that is not needed in transfers

performed by clinical touch. This manoeuvre can potentially dis-

rupt the endometrium, thus reducing the benefits provided by ul-

trasound (Garcia-Velasco 2002). Another disadvantage is the pos-

sible unknown side effects of early ultrasound on the pre-implan-

tation embryo.

Why it is important to do this review
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Studies comparing transabdominal ultrasound guidance with the

traditional clinical touch method have reported conflicting results

in terms of pregnancy rates. Given the lack of concurrence in

the literature, we decided to review the evidence systematically to

evaluate this method for successful embryo transfer.

O B J E C T I V E S

To determine whether ultrasound guidance compared with clin-

ical touch improves pregnancy outcomes in women undergoing

embryo transfer during assisted reproductive technology cycles.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We considered all published, unpublished, and ongoing prospec-

tive randomised trials that reported data comparing outcomes of

women undergoing ultrasound-guided embryo transfer (UGET)

versus clinical touch embryo transfer (CTET) through the cer-

vical route following in-vitro fertilisation (IVF) or intracytoplas-

mic sperm injection (ICSI) including frozen embryo transfers for

inclusion. We excluded quasi-randomised (sampling of every nth

entry from a list), cross-over, and cluster randomised trials.

Types of participants

Women with any form of infertility undergoing embryo transfer

via the cervical route (using either fresh or cryopreserved or do-

nated embryos) after either IVF or ICSI and randomised to either

UGET or CTET.

Types of interventions

The studies had to compare transcervical embryo transfer using

transabdominal ultrasound guidance with clinical touch meth-

ods. The studies should have conducted a standard IVF/ICSI pro-

cedure, using standard protocols for controlled ovarian stimula-

tion and transcervical replacement of embryos. Standard culture

medium and catheters should have been used for culture and trans-

fer of embryos, respectively. We included embryo transfers that

involved donated gametes or embryos. There was no restriction

on the number of clinicians conducting the transfers nor the type

of catheters used.

We excluded studies of embryo transfer via zygote intrafallopian

transfer.

Types of outcome measures

Primary outcomes

The primary outcome measure for this systematic review was live

births/ongoing pregnancies per woman randomised. We defined

live birth as a live fetus born after 20 completed weeks. We defined

ongoing pregnancies as those continuing for at least 12 weeks after

embryo transfer.

Secondary outcomes

1. Clinical pregnancies per woman randomised (as determined

by heart beat detected using ultrasound)

2. Multiple birth per woman randomised

3. Miscarriage rate: miscarriage (confirmed by ultrasound and

pregnancy test or histology) per woman randomised (including

partial loss of multiple pregnancies)

4. Ectopic pregnancy rate: ectopic gestation per woman

randomised

5. Foetal abnormalities as determined by foetal anatomy scan

or after delivery per woman randomised

6. Complication rate: any adverse effects/events associated

with embryo transfer per woman randomised

7. Ease of transfer as determined by clinician

Search methods for identification of studies

We searched for all published and unpublished randomised con-

trolled trials comparing ultrasound with clinical touch, without

language restriction, and in conjunction with the Cochrane Gy-

naecology and Fertility Group’s Trials Search Co-ordinator.

Electronic searches

We searched the following electronic databases and trial registries

in May 2015.

The Cochrane Gynaecology and Fertility Group Specialised Reg-

ister of Controlled Trials, the Cochrane Central Register of Con-

trolled Trials (CENTRAL), MEDLINE (Ovid), EMBASE (Ovid),

PsycINFO (Ovid), and CINAHL (EbscoHost). We combined the

MEDLINE search with the Cochrane Highly Sensitive Search

Strategy for identifying randomised trials that appears in Section

6.4.11 of the Cochrane Handbook for Systematic Reviews of Interven-

tions (Version 5.1.0) (Higgins 2011). We combined the EMBASE,

PsycINFO, and CINAHL searches with the trial filters developed

by the Scottish Intercollegiate Guidelines Network (SIGN) (http:/

/www.sign.ac.uk/methodology/filters.html#random) (Appendix

1; Appendix 2; Appendix 3; Appendix 4; Appendix 5; Appendix

6).

Other electronic sources of trials included:

• trials registers of registered and ongoing trials
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◦ http://clinicaltrials.gov (a service of the US National

Institutes of Health);

◦ http://who.int/trialsearch/Default.aspx (the World

Health Organization International Trials Registry Platform

search portal).

Searching other resources

We searched the citation lists of relevant publications and review

articles published from 2009 to the present (September 2015), and

handsearched the references of the included studies. We contacted

commercial entities and experts in the field, where identified, to

locate trials. We contacted authors where necessary for missing

data on live birth rates.

We also handsearched relevant conference proceedings: American

Society for Reproductive Medicine (ASRM), European Society for

Human Reproduction and Embryology (ESHRE), and Interna-

tional Federation of Gynecology and Obstetrics (FIGO). There

were no language restrictions.

Data collection and analysis

Selection of studies

After an initial screen of the titles and abstracts retrieved in the

searches (by JB, a methodologist, and KB, a content expert), we

retrieved the full texts of all potentially eligible studies. Two review

authors (JB, KB) independently examined these full-text articles

for compliance with the inclusion criteria and selected studies eli-

gible for inclusion in the review. We corresponded with study in-

vestigators, as required, to confirm study eligibility. Disagreements

as to study eligibility were resolved by consensus.

Data extraction and management

Two review authors (JB, KB) independently extracted data from

the eligible studies using a data extraction form that had been de-

veloped and piloted for consistency and completeness. Any dis-

agreements were resolved by consensus. Data extracted included

study characteristics and outcome data. Where studies had mul-

tiple publications, we collated multiple reports of the same study

so that each study, rather than each report, is the unit of interest

in the review, and such studies will have the same study ID with

multiple references.

We corresponded with study investigators for further information

on methods or data/results as required (for example live birth

rates).

Assessment of risk of bias in included studies

Two review authors independently assessed the eligible studies

for risk of bias using the Cochrane ’Risk of bias’ assessment

tool (www.cochrane-handbook.org) for the following domains:

selection (random sequence generation, allocation concealment),

performance (blinding of participants and personnel), detection

(blinding of outcome assessors), attrition (incomplete outcome

data), reporting (selective reporting), and other bias (refer to risk

of bias in Characteristics of included studies). Disagreements were

resolved by consensus.

We took care to search for within-trial selective reporting, such

as trials failing to report specific outcomes, or reporting them in

insufficient detail to allow for inclusion of data. We sought out

published protocols and compared these with the data reported in

the published report.

Measures of treatment effect

We performed statistical analysis in accordance with the guidelines

for statistical analysis developed by the Cochrane Gynaecology and

Fertility Group. The outcome of live birth/ongoing pregnancy and

clinical pregnancy is considered a positive consequence of fertility

treatment, therefore a higher proportion of women with a clinical

pregnancy, ongoing pregnancy, or live birth is considered a benefit.

Outcomes such as multiple pregnancy are a negative consequence,

therefore higher numbers are considered detrimental. This should

be taken into account when viewing summary graphs.

For dichotomous data, we used the number of events in the in-

tervention and control groups to calculate the Mantel-Haenszel

odds ratio with 95% confidence intervals for all outcomes. The

Peto odds ratio had been used in previous versions of this review.

Unit of analysis issues

All analyses are reported per woman randomised. In studies that

reported on outcome per embryo transfer, we sought verification

from the primary author/s.

Dealing with missing data

We have presented data as the outcome per woman randomised.

Where we could not collate such data from the paper, we sought

verification from the primary author/s. Where possible, we re-

ported data by intention-to-treat. Where data were unobtainable,

we only analysed the available data.

Assessment of heterogeneity

We considered whether the clinical and methodological charac-

teristics of the included studies were sufficiently similar for meta-

analysis to provide a clinically meaningful summary. We assessed

heterogeneity using the I2 statistic. We considered an I2 greater

than 50% to indicate substantial heterogeneity (Higgins 2011).
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Assessment of reporting biases

We performed a comprehensive search of the literature. We have

included published and unpublished data with both positive and

negative findings in this review. We identified no pre-publication

protocols for the included studies in our search of the trial reg-

istries. Additionally, we assessed publication bias using funnel plot

techniques, Begg’s rank test, Egger’s regression test, and the trim-

and-fill plot for outcomes that had at least 10 included trials.

Data synthesis

Where data were considered similar enough to combine, we em-

ployed a fixed-effect model as the primary analysis in the meta-

analysis using Review Manager version 5.3 (RevMan 2014). We

combined data for the following comparison:

• ultrasound-guided embryo transfer versus clinical touch.

Subgroup analysis and investigation of heterogeneity

Where statistical heterogeneity was found to exceed 50%, we per-

formed subgroup analysis to try to explain the findings. We ex-

plored the use of same or different type of catheters used in the

intervention or control groups.

Sensitivity analysis

We had planned to conduct sensitivity analyses to compare studies

judged to have low risk of bias (those judged to be at low risk of

bias for all domains of risk of bias) with those classified as having an

unclear/high risk of bias. Instead, we undertook a random-effects

analysis to assess sensitivity to choice of model for all outcomes

where heterogeneity was greater than 50%.

Overall quality of the body of evidence: ’Summary of

findings’ table

We have prepared a ’Summary of findings’ table using GRADE-

pro Guideline Development Tool software (GRADEpro GDT).

This table evaluates the overall quality of the body of evidence for

the main review outcomes (live birth/ongoing pregnancy, clini-

cal pregnancy, multiple pregnancy, miscarriage and ectopic preg-

nancy) using GRADE (Grades of Recommendation, Assessment,

Development and Evaluation) criteria (study limitations (that is

risk of bias), consistency of effect, imprecision, indirectness, and

publication bias). Judgements about evidence quality (high, mod-

erate, or low) have been justified, documented, and incorporated

into reporting of results for each outcome.

R E S U L T S

Description of studies

Results of the search

We identified 104 potential studies in the original search, and an

additional six studies in the update in 2009. In the 2016 update, we

added four new studies (Ammar 2013; Azmy 2009; Davar 2007;

Maldonado 2005), and excluded five (Bodri 2011; Deep 2013;

Hauzman 2012; Porat 2010; Saharkhiz 2014) (Characteristics of

excluded studies). See Figure 1.
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Figure 1. Study flow diagram for review update 2016.
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We requested data from all authors of abstracts (Bar Hava 2003;

Faure 1998; Moraga-Sanchez 2004; Weissman 2003); we received

a response from Dr Bar-Harva, although no data has been forth-

coming. We received no correspondence from the other authors.

We requested clarification of randomisation from Dr Li but have

received no response (Li 2005). Dr Blake was unable to identify

the study requested; she was the head of the research department

that submitted the summary but cannot identify the original au-

thors of the study within the institution (Blake 1998). In the 2016

update of this review, we moved Blake 1998 to the excluded stud-

ies.

Included studies

We identified 23 publications associated with 21 randomised

controlled trials that compared ultrasound guidance with clin-

ical touch. We included 21 trials in the final analysis (Ammar

2013; Azmy 2009; Bar Hava 2003;Chen 2007; Coroleu 2000;

Coroleu 2002; Davar 2007; Drakeley 2008; Eskander 2008;

Garcia-Velasco 2002; Kosmas 2007; Li 2005; Maldonado 2005;

Marconi 2003; Martins 2004; Matorras 2002; Moraga-Sanchez

2004; Tang 2001; Weissman 2003; Wisanto 1989; Zakova 2008).

All of the trials included in the review and final analysis were

prospective randomised controlled trials.

Baseline characteristics of women

Studies emerged from a variety of centres around the world: the UK

(Drakeley 2008), Spain (Coroleu 2000; Coroleu 2002; Garcia-

Velasco 2002; Matorras 2002), China (Tang 2001; Li 2005), Bel-

gium (Kosmas 2007; Wisanto 1989), Brazil (Martins 2004), Israel

(Bar Hava 2003; Weissman 2003), Argentina (Marconi 2003),

Taiwan (Chen 2007), Saudi Arabia (Eskander 2008), the Czech

Republic (Zakova 2008), Iran (Davar 2007), Brazil (Maldonado

2005), Egypt (Ammar 2013; Azmy 2009), and Mexico/USA

(Moraga-Sanchez 2004). All of the studies used transabdominal

ultrasound. The 21 included studies reported on 6711 women

undergoing embryo transfer.

All couples were infertile and participating in some form of fer-

tility programme. Inclusion criteria reported in the studies was

for the women to be on an in-vitro fertilisation/intracytoplas-

mic sperm injection (IVF/ICSI) embryo transfer programme (Bar

Hava 2003; Coroleu 2000; Coroleu 2002; Li 2005; Maldonado

2005; Marconi 2003; Weissman 2003; Wisanto 1989; Davar

2007), undergoing IVF but less than 40 years of age (Marconi

2003; Matorras 2002), to be recipients of oocyte donation pro-

gramme and undergoing embryo transfer of good-quality embryos

(Garcia-Velasco 2002), aged 28 to 41 years undergoing IVF (in-

cluding ICSI) (Ammar 2013; Li 2005; Martins 2004), or under-

going ICSI or IVF with frozen-thawed embryos. Azmy 2009 re-

quired women to be less than 38 years of age and have a body

mass index equal to or less than 30 kg/m2. Ammar 2013 required

women to be between 20 and 39 years of age. Marconi 2003 and

Azmy 2009 also required that women have a day 3 follicle-stim-

ulating hormone level of less than 12 IU/ml. In Kosmas 2007,

women were under 40 years of age with fresh embryos under-

going non-donor embryo transfer; exclusions were cryopreserved

embryos and women with previous cervical excision for cervical

dysplasia. No details of inclusion or exclusion criteria were pro-

vided by Drakeley 2008, Eskander 2008, Moraga-Sanchez 2004,

and Zakova 2008.

All studies reported maternal age except Drakeley 2008,

Maldonado 2005, and Moraga-Sanchez 2004 (Table 1). Thirteen

trials included women who had embryo transfer related to fresh

IVF/ICSI cycles (Ammar 2013; Azmy 2009; Chen 2007; Coroleu

2000; Davar 2007; Eskander 2008; Kosmas 2007; Li 2005;

Marconi 2003; Martins 2004; Matorras 2002; Garcia-Velasco

2002; Wisanto 1989); one study had 56.3% fresh embryos in the

ultrasound-guided group and 54% in the clinical touch group

(Tang 2001); and Coroleu 2002 used frozen/thawed embryos in

both groups. Drakeley 2008 included both fresh and frozen em-

bryo transfers. Maldonado 2005 did not report if embryos were

fresh or frozen. Matorras 2002 excluded women with cryopre-

served embryos, having oocyte donation, or undergoing ICSI, and

Tang 2001 excluded women requiring general anaesthesia or re-

fusing to participate. No details were provided by Zakova 2008.

Seven studies reported the duration of infertility (Coroleu 2000;

Li 2005; Matorras 2002; Tang 2001; Wisanto 1989; Weissman

2003; Davar 2007), and seven studies mentioned the primary

causes of infertility (Ammar 2013; Coroleu 2002; Wisanto 1989;

Li 2005; Matorras 2002; Tang 2001; Davar 2007). The remaining

studies provided no details.

Fifteen studies provided IVF protocol information (Ammar 2013;

Chen 2007; Coroleu 2000; Coroleu 2002; Eskander 2008;

Garcia-Velasco 2002; Kosmas 2007; Li 2005; Marconi 2003;

Martins 2004; Matorras 2002; Tang 2001; Wisanto 1989; Zakova

2008; Davar 2007), and 12 described embryo transfer infor-

mation (Chen 2007; Coroleu 2000; Coroleu 2002; Eskander

2008; Garcia-Velasco 2002; Kosmas 2007; Li 2005; Martins 2004;

Matorras 2002; Tang 2001; Wisanto 1989; Davar 2007). Seven

studies described details on the embryo media (Ammar 2013;

Coroleu 2000; Coroleu 2002; Li 2005; Tang 2001; Garcia-Velasco

2002; Wisanto 1989). All of the studies with the exception of

Bar Hava 2003, Maldonado 2005, and Moraga-Sanchez 2004 in-

cluded details of the catheter type used for embryo transfer. The

distance from the fundus where the embryos were placed was not

detailed by Bar Hava 2003, Kosmas 2007, Moraga-Sanchez 2004,

Marconi 2003, Weissman 2003, and Zakova 2008, and two trials

failed to record the number of embryos transferred (Maldonado
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2005; Zakova 2008).

Twelve studies detailed ease of transfer (Azmy 2009; Coroleu

2000; Coroleu 2002; Drakeley 2008; Eskander 2008; Kosmas

2007; Matorras 2002; Tang 2001; Weissman 2003; Wisanto 1989;

Zakova 2008; Davar 2007). Details regarding day of embryo

transfer were not provided by Bar Hava 2003, Davar 2007, and

Moraga-Sanchez 2004, and type of ultrasound machine used for

the procedure was described by Azmy 2009, Chen 2007, Coroleu

2000, Coroleu 2002, Davar 2007, Drakeley 2008, Eskander 2008,

Garcia-Velasco 2002, Kosmas 2007, Li 2005, Martins 2004,

Matorras 2002, and Tang 2001.

Details on requirement of full bladder were provided by Ammar

2013, Azmy 2009, Coroleu 2002, Davar 2007, Drakeley 2008,

Eskander 2008, Garcia-Velasco 2002, Kosmas 2007, Matorras

2002, Tang 2001, Weissman 2003, and Wisanto 1989. Bed rest

post-procedure was detailed by Ammar 2013, Coroleu 2002,

Davar 2007, Garcia-Velasco 2002, Kosmas 2007, Li 2005,

Matorras 2002, Tang 2001, and Wisanto 1989.

For details of the transfer protocol and IVF protocol, see Table 1.

For details of the transfer/replacement procedure, where reported,

see Table 2. For details of day of transfer, whether women were on

bed rest or not, and whether they had a full bladder or not, as well

as the type of ultrasound machine used, see Table 3.

Excluded studies

We rejected 42 of the 104 potential studies outright based on the ti-

tle or content of the abstract. After retrieving the remaining papers,

we rejected a further 42 studies because on more detailed analysis

of the content we found they were not randomised controlled trials

or because they were comparing catheter types and not ultrasound

guidance versus clinical touch methods of embryo transfer. Ten

papers were reviews or ’letters to the editor’ that did not contain

any original data. We excluded a further five trials that compared

transvaginal ultrasound with transabdominal ultrasound (Bodri

2011; Deep 2013; Hauzman 2012; Porat 2010), or that did not

use ultrasound at the time of embryo transfer (Saharkhiz 2014). In

the 2016 update, we excluded two studies that had previously been

awaiting classification, as multiple attempts to contact the authors

of Faure 1998 were made without reply, and we were unable to

identify the authors of the Blake 1998 study. The studies were old,

and the findings were unlikely to affect the results of the meta-

analyses. We excluded a total of 49 studies (see Characteristics of

excluded studies).

Risk of bias in included studies

See Characteristics of included studies table, Figure 2, and Figure

3.

Figure 2. Methodological quality graph: review authors’ judgements about each methodological quality

item presented as percentages across all included studies.
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Figure 3. Methodological quality summary: review authors’ judgements about each methodological quality

item for each included study.
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Allocation

Nine studies used some method of computer-generated randomi-

sation (Ammar 2013; Chen 2007; Coroleu 2002; Davar 2007;

Drakeley 2008; Garcia-Velasco 2002; Kosmas 2007; Matorras

2002; Tang 2001), one study drew lots using a randomisation table

on the day of oocyte retrieval (Martins 2004), and one randomised

using tables of random sampling numbers (Wisanto 1989). The re-

maining studies provided no details of the randomisation method

used.

Five studies described their process of allocation concealment (

Ammar 2013; Drakeley 2008; Eskander 2008; Garcia-Velasco

2002; Davar 2007).

Blinding

None of the trials used blinding. We judged this to be unclear for

performance bias, as although blinding is unlikely to affect the

outcome of pregnancy, the awareness of the intervention by the

clinicians involved may affect the performance of the intervention.

None of the trials provided details as to whether the outcome

assessors were blinded, and we judged this as unclear risk of bias.

Incomplete outcome data

Attrition and intention-to-treat analysis: Four women in the trial

conducted by Wisanto 1989 were not analysed due to failure dur-

ing transfer and are not included in this analysis, as their treatment

changed and their outcomes are unknown. All of the remaining

trials analysed the same number of women as were randomised.

Live birth rate was poorly reported, with only four of the 21 in-

cluded studies reporting this primary outcome.

Selective reporting

The review authors have retrieved a wide source of data from

conference papers, peer-reviewed data, and personal communica-

tion with authors. We could not identify published trial protocols

for any of the included trials. In addition, 16 studies did not re-

port on the primary outcome of live birth (Ammar 2013; Chen

2007; Coroleu 2000; Coroleu 2002; Davar 2007; Eskander 2008;

Garcia-Velasco 2002; Kosmas 2007; Li 2005; Marconi 2003;

Matorras 2002; Moraga-Sanchez 2004; Tang 2001; Weissman

2003; Wisanto 1989; Zakova 2008).

Other potential sources of bias

We identified no other sources of bias.

Effects of interventions

See: Summary of findings for the main comparison Ultrasound-

guided embryo transfer versus clinical touch

1.1 Live birth/ongoing pregnancy

Thirteen trials reported on live birth/ongoing pregnancy. Four tri-

als reported on live birth (Azmy 2009; Drakeley 2008; Martins

2004; Matorras 2002), and nine trials reported ongoing preg-

nancy (Ammar 2013; Coroleu 2000; Davar 2007; Eskander 2008;

Garcia-Velasco 2002; Kosmas 2007; Marconi 2003; Tang 2001;

Weissman 2003). None of the studies reporting ongoing preg-

nancy reported on live birth and vice versa.

Personal communication with two authors resulted in additional

data on live birth being received (Martins 2004; Matorras 2002).

The use of ultrasound-guided embryo transfer (UGET) was asso-

ciated with an increased chance of a live birth/ongoing pregnancy

(917 out of 2963) compared with clinical touch embryo transfer

(CTET) (686 out of 2896) (odds ratio (OR) 1.47, 95% confi-

dence interval (CI) 1.30 to 1.65; 13 trials; n = 5859 women; I
2 = 74%; low-quality evidence). Sensitivity analysis using a ran-

dom-effects model did not affect the overall results. The subgroup

interaction test was not significant, suggesting there was no evi-

dence of a differential effect between studies reporting live birth

and those reporting ongoing pregnancy (Analysis 1.1; Figure 4).

We estimate that for women with a chance of a live birth/ongoing

pregnancy of 23% using CTET, this would increase to between

28% and 33% using UGET (Summary of findings for the main

comparison). Using the GRADE approach, we judged the quality

of the evidence to be low.
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Figure 4. Forest plot of comparison: 1 Ultrasound-guided embryo transfer versus ’clinical touch’, outcome:

1.1 Live birth and ongoing pregnancy (per woman randomised).

In the review protocol we stated that where there was heterogeneity

we would explore it by only including trials with low risk of bias for

all the domains. None of the included trials in the review had low

risk of bias in all the domains. We therefore looked only at those

trials that had low risk of bias for selection bias (allocation). For the

outcome of live birth we excluded Azmy 2009. For the outcome

of ongoing pregnancy we excluded Coroleu 2000; Eskander 2008;

Marconi 2003 and Weissman 2003. The evidence of an overall

benefit for UGET still remained , although the strength of the

effect was diminished (OR 1.17, 95%CI 1.01 to 1.36; 8 trials, n

= 3904; I2 = 22%; analysis not shown).

For live birth (all trials included), heterogeneity was I2 = 91%. We

attempted to explore the reasons for this significant heterogeneity

by looking for differences in the trial protocols.

Fresh versus frozen embryos: Azmy 2009, Martins 2004, and

Matorras 2002 used fresh embryos only. Drakeley 2008 reported

using fresh and frozen embryos (88% fresh and 12% frozen em-

bryos in both groups).

Type of catheter used: One of the included studies appeared to

be an outlier (Drakeley 2008). We found that in this trial, the

catheters used differed between the groups. In the UGET group,

97% of embryo transfers used the Cook EchoTip, 1% Wallace,

and 2% Rocket catheters. In the CTET group, 2% used the Cook

EchoTip, 51% the Wallace, and 47% the Rocket catheters. There

was no difference in the chance of a live birth between groups (OR

0.99, 95% CI 0.79 to 1.25; 1 trial; n = 1649). Martins 2004 and

Matorras 2002 used the Frydman catheter in both groups, and

Azmy 2009 used the Labotect catheter in both groups. The use

of UGET was associated with an increase in live birth compared

to CTET where the same catheter was used in both groups (OR

2.45, 95% CI 1.92 to 3.12; 3 studies; n = 1468; I2 = 57%). The

subgroup interaction test was significant, suggesting that using the

same catheter type for both intervention groups was associated

with an increased chance of a live birth (Chi2 = 23.06; I2 = 96.4%;

P < 0.00001) (Analysis 2.1). Sensitivity analysis using a random-

effects model did not affect this result.

Publication bias tests did not indicate a significant probability of

the presence of publication bias. Even so, the funnel plot appeared

asymmetrical with a gap on the left lower corner. The trim-and-fill
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plot identified that five trials (favouring CTET) would be needed

to make the funnel plot symmetrical (Figure 5). With the addi-

tion of these trials, the adjusted effect estimate would still remain

significant, but the magnitude of effect reduced to OR 1.14 (95%

CI 1.02 to 1.28).

Figure 5. Live-birth/ongoing pregnancy rate trim-and-fill plot.

1.2 Clinical pregnancies

Twenty trials reported clinical pregnancies. UGET was associated

with an increase in the chance of a clinical pregnancy (1118 out of

3392) compared with CTET (916 out of 3319) (OR 1.31, 95%

CI 1.17 to 1.45; 20 studies; n = 6711; I2 = 42%) (Analysis 1.2).

Publication bias tests did not indicate a significant probability of

the presence of publication bias. Even so, the funnel plot appeared

asymmetrical with a gap on the left lower corner. The trim-and-fill

plot identified that six trials (favouring CTET) would be needed

to make the funnel plot symmetrical (Figure 6). With the addi-

tion of these trials, the adjusted effect estimate would still remain

significant, but the magnitude of effect reduced to OR 1.19 (95%

CI 1.07 to 1.32). Using GRADE methodology, we judged the

quality of the evidence for clinical pregnancies to be moderate; the

evidence was downgraded one level due to lack of methodological

details to be able to make a judgement on risk of bias.
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Figure 6. Clinical pregnancy rate trim-and-fill plot.

1.3 Multiple pregnancies

Multiple pregnancies are viewed as an adverse event, as the aim is

to achieve a single live birth. Eight trials reported multiple preg-

nancies (Azmy 2009; Coroleu 2002; Davar 2007; Eskander 2008;

Garcia-Velasco 2002; Martins 2004; Matorras 2002; Tang 2001).

There was no evidence of a difference between UGET (140 out

of 1693) and CTET (124 out of 1686) in the incidence of mul-

tiple pregnancies (OR 1.13, 95% CI 0.87 to 1.45; 8 trials; n =

3379; I2 = 0%) (Analysis 1.3). Using GRADE methodology, we

judged the quality of the evidence for multiple pregnancies to be

moderate; the evidence was downgraded one level due to lack of

methodological details to be able to make a judgement on risk of

bias.

1.4 Ectopic pregnancies

There was no evidence of a difference in ectopic pregnancies

per woman randomised in the eight trials reporting this out-

come (Azmy 2009; Coroleu 2002; Coroleu 2002; Eskander 2008;

Garcia-Velasco 2002; Kosmas 2007; Matorras 2002; Tang 2001):

UGET (8 out of 1885) and CTET (13 out of 1876) (OR 0.64,

95% CI 0.28 to 1.49; 8 trials; n = 3761; I2 = 0%) (Analysis 1.5).

Using GRADE methodology, we judged the quality of the evi-

dence for ectopic pregnancies to be moderate; the evidence was

downgraded one level due to lack of methodological details to be

able to make a judgement on risk of bias.

1.5 Miscarriage

Eleven of the papers determined miscarriage (Ammar 2013; Azmy

2009; Coroleu 2002; Davar 2007; Eskander 2008; Garcia-Velasco

2002; Kosmas 2007; Martins 2004; Matorras 2002; Tang 2001;

Weissman 2003). There was no evidence to suggest an effect on

the incidence of spontaneous miscarriage between UGET (103

out of 2048) and CTET (101 out of 2005) (OR 0.99, 95% CI

0.74 to 1.31; 11 trials; n = 4053; I2 = 0%) (Analysis 1.4). Using

GRADE methodology, we judged the quality of the evidence for

miscarriage to be moderate; the evidence was downgraded one

level due to lack of methodological details to be able to make a

judgement on risk of bias.

Publication bias tests did not indicate a significant probability of

the presence of publication bias.

1.6 Blood on catheter tip

Five papers reported blood on the catheter tip as an adverse event

following the transfer procedure (Coroleu 2002; Drakeley 2008;

Eskander 2008; Garcia-Velasco 2002; Wisanto 1989). There was

no evidence of a difference between UGET (126 out of 1397) and

CTET (124 out of 1383) (OR 1.0, 95% CI 0.77 to 1.30; 5 trials;

n = 2780; I2 = 0%) (Analysis 1.6).

1.7 Difficulty in transfer
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Where reported, we extracted data on transfers that were con-

sidered to be difficult. Ten trials reported this outcome (Azmy

2009; Coroleu 2000; Coroleu 2002; Davar 2007; Kosmas 2007;

Matorras 2002; Tang 2001; Wisanto 1989; Weissman 2003;

Zakova 2008). The studies reported that 183 out of 2173 cases

were considered to be difficult in UGET compared to 258 out

of 2122 for CTET; UGET was associated with a reduction in

transfers that were considered to be difficult (OR 0.69, 95% CI

0.57 to 0.82; 10 trials; n = 4295; I2 = 75%). Sensitivity analysis

using random-effects model (data not shown) changed the results

to a non-significant difference (OR 0.71, 95% CI 0.46 to 1.10)

(Analysis 1.7). The observed difference may be due to the high

number of events in the CTET group in the Azmy 2009 trial and

the low event rates in the UGET group in the Matorras 2002 trial.

If we remove these two trials from the meta-analysis, the results

show no evidence of a difference between the UGET and CTET

groups (OR 0.96, 95% CI 0.28 to 1.19; 8 trials; n = 2957), and

I2 is reduced to 0%.

Publication bias tests did not indicate a significant probability of

the presence of publication bias.

There were no reports in any of the analysed papers on the outcome

of foetal abnormalities either at anomaly scan or at birth.

D I S C U S S I O N

Summary of main results

The results of this systematic review found an association be-

tween ultrasound-guided embryo transfer (UGET) and an in-

creased chance of a live birth/ongoing pregnancy. Heterogeneity

was high, with a significant proportion of weighting being at-

tributed to one trial (Drakeley 2008).

We identified no evidence of a difference between UGET and clin-

ical touch embryo transfer (CTET) with regards to miscarriage,

multiple pregnancies, or ectopic pregnancies, and the incidence

of such events was relatively small. Data on multiple pregnancies

was only reported by six of the studies and may be regarded as a

source of reporting bias. We have requested data from all authors

with regard to this outcome, and it is recommended that future

research takes this into account.

There was no evidence of a difference between transfer procedures

for blood on the catheter after embryo transfer. The papers were

not always explicit in identifying who was responsible for the em-

bryo transfer and what their level of experience in the procedure

was. For the outcome difficult embryo transfer, Azmy 2009 and

Matorras 2002 account for the heterogeneity in the analysis.

Overall completeness and applicability of
evidence

In general, the studies identified are similar enough to make mean-

ingful comparisons. There is still a lack of data regarding live birth,

which needs to be addressed in future research. The odds ratios

for live birth and ongoing pregnancy are similar, and we have in-

terpreted this as suggesting that the benefits identified for UGET

over CTET for the ongoing pregnancy data are unlikely to repre-

sent selective outcome reporting.

During the searches for this review update we identified a number

of trials that used transvaginal ultrasound or three-dimensional

ultrasound. In subsequent updates of this review, we will include

these trials for completeness.

Quality of the evidence

Overall, the included studies could be compromised by their lack

of methodological quality. Only two of the studies reported using

a computer-generated randomisation and adequate concealment

(Drakeley 2008; Garcia-Velasco 2002). The remaining studies

failed to provide adequate detail regarding methodological quality,

in particular randomisation method and allocation concealment.

Only four studies reported live birth, and none of the nine studies

that provided data on ongoing pregnancy reported live birth.

Using GRADE methodology, we judged the quality of the evi-

dence for the primary outcome of live birth to be low. We down-

graded quality for high heterogeneity and lack of methodological

detail to be able to judge the risk of bias.

For the secondary outcomes of clinical pregnancy, multiple preg-

nancy, ectopic pregnancy, and miscarriage, we judged the quality

of the evidence to be moderate. We downgraded the quality for

lack of methodological detail, which meant that we were unable

to judge the risk of bias.

Potential biases in the review process

We believe that we have conducted a comprehensive and system-

atic search of published and unpublished trials.

However, publication bias may be an issue, with mainly positive

outcomes being reported. During the literature search we identi-

fied studies that reported either no difference or a negative effect of

UGET; these studies tended to be retrospective studies and were

excluded for reasons of their study design. The study by Drakeley

did report equivocal results between the groups (Drakeley 2008).

Further, the outcomes ongoing pregnancy/live birth and clinical

pregnancy rates had asymmetric funnel plots that may be the re-

sult of publication bias. Even so, the conclusions drawn from the

pooled results after adjustment remained unchanged.

The review authors felt that the funnel plot for live birth/ongoing

pregnancy appeared relatively asymmetrical (Figure 5) .

It has been suggested that the increase in clinical pregnancy and

live birth/ongoing pregnancy may be due to a decrease in difficult

transfers. The definitions of what was considered difficult varied

18Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



between the studies and may account for the heterogeneity found

for this outcome. Clearer, standardised definitions are required for

comparisons to be made, although the subjective nature of this

outcome may influence the findings in individual studies.

The exact mechanism by which UGET increases pregnancy rates

remains unclear. The main suggested explanations remain the con-

firmation of the catheter in the uterine cavity , ’ease of transfer’

positioning of the catheter, and avoiding touching the fundus or

indenting the endometrium.

Agreements and disagreements with other
studies or reviews

The evidence of this review is congruent with other published

evidence, including two systematic reviews with meta-analyses of

randomised controlled trials, both of which found a benefit for live

birth and clinical pregnancy with UGET compared with CTET

(Abou-Setta 2007; Teixeira 2015).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

The evidence suggests that, where personnel and resources are

available, the chance of an ongoing pregnancy or live birth is better

with UGET than with CTET.

Implications for research

The studies highlight a lack of data for the primary outcome mea-

sure (live birth) of the systematic review. It is suggested that fu-

ture research should report on the live birth rate per woman ran-

domised as an outcome measure that is of importance to the target

population. Sample size calculations suggest that 759 women in

each arm would be sufficient to detect an 8 per cent difference in

live birth with 95% power and α 0.5. The same type of transfer

catheter should be used in the intervention and control groups

where possible to avoid confounding variables.
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Characteristics of included studies [ordered by study ID]

Ammar 2013

Methods Randomised controlled trial, single centre

Participants 90 infertile women from Egypt

Inclusion criteria: Women undergoing ICSI. Age 20 to 39 years, male factor infertility,

ovarian factor, and unexplained infertility

Exclusion criteria: Tubal factor infertility, endometriosis, FSH concentration > 16 IU/

mL on cycle day 3, less than 2 embryos grade A, difficult embryo transfer that needs

cervical dilatation, tenaculum, or anaesthesia

Setting: Maternity hospital, Egypt

Timing: September 2009 to August 2011

Interventions Ultrasound-guided embryo transfer

Clinical touch

Outcomes Primary outcomes were not prespecified. Outcomes listed as clinical pregnancy, ongoing

pregnancy, and miscarriage

Notes Sample size calculation - Not reported

ITT analysis - Yes

Funding - No details of funding reported

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised by computer-generated ran-

dom number table

Allocation concealment (selection bias) Low risk A nurse not involved with the recruitment

kept the randomisation table

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Low risk All women randomised were analysed
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Ammar 2013 (Continued)

Selective reporting (reporting bias) High risk All outcomes listed in the methods were

reported on. Live birthrate not reported

Azmy 2009

Methods Randomised controlled trial

Participants 853 women undergoing ICSI

Inclusion: < 38 years, ≤ BMI 30 kg/m2, basal FSH ≤ 12 IU/mL, embryo quality was

≥ grade B on day 3 and number of fresh embryos replaced was ≤ 3

Setting: ART unit in Cairo, Egypt

Timing: Not stated

Interventions Ultrasound-guided embryo transfer (n = 435)

versus

Clinical touch (n = 418)

Outcomes Live birth, other outcomes were not prespecified but ease of transfer, implantation rate,

miscarriage rate, multiple pregnancy rate, ectopic pregnancy rate, preterm birth, chemical

pregnancy rate

Notes No power calculation

ITT analysis: All women randomised appear to be analysed

Funding - no details

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk ’randomised’. No details

Allocation concealment (selection bias) Unclear risk No details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect participant

outcomes, but may affect clinical performance of inter-

vention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Low risk All women randomised appear to be analysed

Selective reporting (reporting bias) Unclear risk Outcomes are not clearly prespecified
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Bar Hava 2003

Methods Prospective randomised trial, no details of randomisation method. No details of alloca-

tion concealment

Participants 131 women participating in this Israeli study attending an IVF programme. Age 31 +/-

5.5 for UGET and 33.2 +/- 6.0 for clinical touch. No details of inclusion or exclusion

criteria

Interventions Ultrasound-guided embryo transfer (n = 65) versus clinical touch (n = 66)

Outcomes Pregnancy and implantation rates

Notes Unable to extract pregnancy data directly from abstract, authors contacted and awaiting

response

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No details of randomisation

Allocation concealment (selection bias) Unclear risk Unclear, no details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

High risk No pre-publication protocol identified

Selective reporting (reporting bias) High risk Did not follow up to live birth. No adverse

events reported

Chen 2007

Methods Randomised by means of a computer-generated random number sequence

Participants 50 women undergoing IVF in Taiwan

Inclusion: At least 1 grade 2 embryo available for transfer; embryo to be transferred at

the 8-cell stage

Exclusion: Woman age ≥ 40 years; cleaved embryos with less than 8 cells; patient history

of 3 previous failed assisted conception cycles; anticipated difficulty in the transfer

Interventions UGET = 27 women

Clinical touch = 23 women
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Chen 2007 (Continued)

Outcomes Clinical pregnancy

Notes Clinical pregnancy confirmed by ultrasound scan showing at least 1 sac in the uterine

cavity 2 weeks after the positive pregnancy test

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised by means of a computer-gen-

erated random number sequence

Allocation concealment (selection bias) High risk No details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

High risk No details of follow up to live birth. Does

not appear to be any attrition

Selective reporting (reporting bias) High risk No details of adverse events or live birth/

ongoing pregnancies

Coroleu 2000

Methods Prospective randomised trial. No details of randomisation procedure

Participants Study conducted in Spain. 362 women on the IVF embryo transfer programme

Mean age 34.6 +/- 4.0 (UGET), 34.5 +/- 4.1 (clinical touch)

Main causes of infertility were male and tubal for both UGET and clinical touch groups.

No details on duration of infertility

No details of exclusion criteria

Interventions Ultrasound-guided embryo transfer (n = 182) versus clinical touch (n = 180)

Outcomes Embryos retrieved and transferred, pregnancy rate, ongoing pregnancies, pregnancy by

embryos transferred, ease of transfer, number of clinical pregnancies, implantation rate,

adverse events

Notes Published data only

Risk of bias
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Coroleu 2000 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No details of randomisation

Allocation concealment (selection bias) Unclear risk Unclear, no details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No pre-study protocol identified

Selective reporting (reporting bias) High risk No details of follow up to live birth, al-

though adverse events were included

Coroleu 2002

Methods Prospective randomised trial. Randomised on day of transfer using computer-generated

randomisation table

Participants Study conducted in Spain. 184 women

Inclusion: on the IVF embryo transfer programme who had their own cryopreserved

pre-embryos

Exclusion: Oocyte donation cycles were excluded

Mean age: 36.6 +/- 3.4 (UGET), 36.2 +/- 3.0 (clinical touch)

Main causes of infertility were male and tubal for both UGET and clinical touch groups

Duration of infertility was 6.0 +/- 2.3 years for UGET, 5.6 +/- 1.8 years for clinical touch

Interventions Ultrasound-guided embryo transfer (n = 93) versus clinical touch (n = 91)

Outcomes Embryos retrieved and replaced, ease of transfer, clinical pregnancies, implantation rate,

adverse events

Notes Published data only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No details of randomisation
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Coroleu 2002 (Continued)

Allocation concealment (selection bias) Unclear risk Unclear, no details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No pre-study protocol identified

Selective reporting (reporting bias) Unclear risk No details of follow up to live birth, al-

though adverse events were included

Davar 2007

Methods Randomised controlled trial, single centre

Participants 180 infertile women (20 to 39 years) undergoing treatment with IVF and ICSI. Only

first embryo transfers were included

No other details of inclusion or exclusion

Setting: Centre for Infertility, Yazd, Iran

Timing: 2005 to 2006

Interventions Fresh embryos transferred in all women

Transabdominal ultrasound-guided embryo transfer with full bladder (n = 90)

versus

Clinical touch embryo transfer (n = 90)

Outcomes Ease of transfer, clinical pregnancy, ongoing pregnancy, implantation rate, number of

embryos transferred, miscarriage rate

Notes Sample size calculation - no details

ITT analysis - data available for all women randomised

No details on funding

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk ’computer-generated random table’

Allocation concealment (selection bias) Low risk The randomisation table was made and

kept by a nurse who was not involved in

the recruitment of the women
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Davar 2007 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not reported, but unlikely to have oc-

curred. Although blinding for this inter-

vention is unlikely to affect the outcome

for the woman, it might influence the re-

searcher’s performance

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Low risk All women randomised appear to have been

analysed

Selective reporting (reporting bias) High risk No details on live birth were reported

Drakeley 2008

Methods Randomised controlled trial

Participants No details of inclusion or exclusion

No details of mean age or main reasons for or duration of infertility

Setting : Women attending a centre for reproductive medicine in the UK

Timing: February 2003 to May 2005

Interventions Some women had more than 1 attempt at embryo transfer during the trial, therefore we

used the data for first attempts only, as this reflects per woman randomised

Ultrasound-guided embryo transfer = 834

Clinical touch = 816

Outcomes Biochemical and clinical pregnancy and live birth; blood on catheter tip; ease of transfer;

types of catheter

Notes Biochemical pregnancy defined as positive beta-hCG, clinical pregnancy defined as the

observation of foetal heart on ultrasound at 7 weeks gestation

Sample size calculation - Yes based on pregnancy rates

ITT analysis - Yes

Funding - UK government, NHS

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Block randomisation with random block size using com-

puter randomisation software. Randomisation stratified

for age and fresh/frozen embryos
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Drakeley 2008 (Continued)

Allocation concealment (selection bias) Low risk Randomisation codes were prepared independently

from the authors by the hospital research and devel-

opment office and allocations sealed in 4 different-

coloured, sequentially numbered envelopes

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not reported, but unlikely to have occurred. Although

blinding for this intervention is unlikely to affect the out-

come for the woman, it might influence the researcher’s

performance

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Analysis by ITT, follow to live birth, no details of adverse

events such as miscarriage

Selective reporting (reporting bias) Unclear risk Adverse events such as miscarriage or multiple pregnan-

cies are not included

Eskander 2008

Methods Randomisation was performed using dark, sealed envelopes

Participants 373 women undergoing embryo transfer in an assisted reproduction unit in Saudi Arabia

Inclusion: Criteria not specified. Authors note that they used broad criteria so as to truly

represent the patient population

Exclusion: No details

Interventions Ultrasound-guided embryo transfer (n = 183) versus clinical touch (n = 190)

Outcomes Live birth, ongoing pregnancy, clinical pregnancy rates per woman randomised

Notes Live birth - delivery of living foetus after > 28 weeks

Clinical pregnancy - positive hCG measurement 2 weeks after transfer and viable gesta-

tional sac with foetal heartbeat at 3 weeks on ultrasound

Ongoing pregnancy - > 14 weeks gestation

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No details of randomisation process

Allocation concealment (selection bias) Unclear risk Dark, sealed envelopes used, but no details

on sequential numbering or on where allo-

cation was performed
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Eskander 2008 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No pre-study protocol identified

Selective reporting (reporting bias) High risk Unable to separate live birth from ongoing

pregnancies. Data includes adverse effects

of importance

Garcia-Velasco 2002

Methods Prospective randomised trial

Participants Study conducted in Spain on 374 infertile women

Mean age UGET 37.8 +/- 0.3, mean age clinical touch 38.2 +/- 0.4

Main causes of infertility were male and age-related factors. No details on duration of

infertility

Inclusion: Recipients of oocyte donation programme and be undergoing embryo transfer

of good-quality embryos

Interventions Ultrasound-guided embryo transfer (n = 187) versus clinical touch (n = 187)

Outcomes Embryos transferred, clinical pregnancies, implantation rate, adverse events

Notes Published data only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised using permuted blocks

Allocation concealment (selection bias) Low risk Adequate opaque, sealed envelopes

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect participant

outcomes, but may affect clinical performance of inter-

vention
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Garcia-Velasco 2002 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No pre-study protocol identified

Selective reporting (reporting bias) High risk Not followed up to live birth

Kosmas 2007

Methods Prospective randomised trial. Randomisation was computer generated

Participants Study conducted in Belgium on 196 women. Women undergoing IVF or ICSI. Aged

less than 40 years who had undergone fresh, non-donor embryo transfer. BMI 20 to

30 kg/m2. Women with previous cervical surgery for cervical intraepithelial neoplasia

excluded. Mean age UGET 32.05 +/- 4.31 years, clinical touch group 32.31 +/- 3.92

years. Over 80% of women were undergoing ICSI

Mean duration of infertility for the UGET group was 3.19 +/- 2.25 years, and the main

cause of infertility was male factor (54%). Mean duration of infertility for the clinical

touch group was 3.37 +/- 2.67 years, and the main cause of infertility was male factor

(65.3%)

Interventions Ultrasound-guided embryo transfer (n = 150)

Clinical touch embryo transfer (n = 150)

Outcomes Embryos transferred, implantation rates and pregnancy rates, adverse events, difficulty

of transfer

Notes Pregnancy rate - rising hCG level 2 weeks after embryo transfer

Clinical pregnancy - pregnancy sac with a positive heartbeat at 7-week scan

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised using computer-generated se-

quence

Allocation concealment (selection bias) Unclear risk Randomisation list was kept in the embryo

transfer room. Participant allocation was

done by an accompanying nurse not in-

volved in the study

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention
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Kosmas 2007 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk ITT analysis. A power calculation sug-

gested a sample of 772 was required to de-

tect a difference. After an interim analysis

found no difference between the groups;

recruitment was halted at n = 300. There

was no loss to follow-up

Selective reporting (reporting bias) High risk Not followed up to live birth. Details of ad-

verse events included, although not men-

tioned in methods section

Li 2005

Methods Prospective randomised trial. Randomly divided on day of transfer

Participants 330 infertile Chinese women

Mean age UGET group 32.2 +/- 3.9 years, clinical touch group 32.5 +/- 4.2

Main cause of infertility was tubal and male factors in both groups, duration of infertility

was 5.8 +/- 2.1 years for UGET and 5.6 +/- 1.6 years for clinical touch

Inclusion: 28 to 41 years of age undergoing treatment with IVF (including ICSI)

No details of exclusion criteria

Interventions Ultrasound-guided embryo transfer (n = 178) versus clinical touch (n = 152)

Outcomes Embryos transferred, clinical pregnancies, implantation rate

Notes Published data only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomly divided on day of transfer, no

details

Allocation concealment (selection bias) Unclear risk Unclear, no details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details
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Li 2005 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No pre-publication protocol identified

Selective reporting (reporting bias) High risk Did not follow up to live birth, no adverse

events reported

Maldonado 2005

Methods Randomised controlled trial

Participants 26 Brazilian women

Inclusion criteria: Women attending clinic for infertility

Exclusion criteria: No details

Setting: Fertility centre in Brazil

Timing: Not stated

Interventions Ultrasound-guided embryo transfer no hysterosonometry (n = 13)

versus

Hysterosonometry followed by clinical touch embryo transfer (n = 13)

Outcomes Not prespecified in the conference abstract

Notes Sample size calculation - No

ITT analysis - Unclear as conference abstract

Funding - Not reported in abstract

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk ’randomised’, no other details

Allocation concealment (selection bias) Unclear risk No details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect participant

outcomes, but may affect clinical performance of inter-

vention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

High risk Conference abstract, no details of attrition provided
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Maldonado 2005 (Continued)

Selective reporting (reporting bias) High risk Conference abstract only, no full paper identified. Out-

comes were not prespecified

Marconi 2003

Methods Prospective randomised trial. No details of randomisation method or allocation conceal-

ment

Participants Argentinian study of 83 women undergoing IVF treatment at a university-affiliated IVF

unit. All women were under the age of 38 and day 3 FSH < 12 IU/mL, mean age UGET

31.8 +/- 2.67, clinical touch group 32.5 +/- 3.88. No details on exclusion criteria

Interventions Ultrasound-guided embryo transfer (n = 41) versus clinical touch (n = 42)

Outcomes Pregnancy rate, ongoing pregnancy rate

Notes Published data only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk ’Randomised’ but no details

Allocation concealment (selection bias) Unclear risk Unclear, no details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No pre-publication protocol identified

Selective reporting (reporting bias) High risk Not followed to live birth, no adverse events
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Martins 2004

Methods Prospective randomised trial. Randomisation was done by drawing lots using a randomi-

sation table on the day of oocyte retrieval

Participants Study conducted in Brazil on 100 women participating in an ICSI program who were

submitted to mock transfer during a cycle preceding the process and were considered

likely to have an easy transfer

No exclusion details

Mean age UGET group 32.1 +/- 4.1, mean age clinical touch group 32.0 +/- 3.2

No details on cause or duration of infertility

Interventions Ultrasound-guided embryo transfer (n = 50) versus clinical touch (n = 50)

Outcomes Embryos transferred, clinical pregnancies, implantation rate, abortion rate

Notes Published data only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised by drawing lots

Allocation concealment (selection bias) High risk Inadequate

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No pre-publication protocol identified

Selective reporting (reporting bias) Low risk Main outcomes reported on

Matorras 2002

Methods Prospective randomised trial. Randomisation was computer-generated random table,

took place on the morning of embryo transfer

Participants Study conducted in Spain on 515 women

Inclusion: less than 40 years of age undergoing IVF

Exclusion: cryopreserved embryos, oocyte donation, ICSI

Mean age 33.98 +/- 3.12 (UGET), 34.21 +/- 2.98 (clinical touch)

Main causes of infertility were male and tubal for both UGET and clinical touch groups
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Matorras 2002 (Continued)

Duration of infertility was 4.7 +/- 2.48 years for UGET and 5.10 +/- 2.81 years for

clinical touch

Interventions Ultrasound-guided embryo transfer (n = 255) versus clinical touch (n = 260)

Outcomes Fertilisation rate, embryos replaced, ease of transfer, clinical pregnancies, implantation

rate, adverse events

Notes Published data only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computer-generated random table

Allocation concealment (selection bias) Unclear risk Unclear, no details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk No pre-publication protocol identified

Selective reporting (reporting bias) Low risk Main outcomes discussed

Moraga-Sanchez 2004

Methods Prospective randomised trial. No details of randomisation method or allocation conceal-

ment

Participants Mexican/USA study of 67 women. No details of inclusion or exclusion

Interventions Ultrasound-guided embryo transfer (n = 33) versus clinical touch (n = 34)

Outcomes Pregnancy and implantation rates

Notes Conference abstract only. Authors contacted, no response

Risk of bias

Bias Authors’ judgement Support for judgement
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Moraga-Sanchez 2004 (Continued)

Random sequence generation (selection

bias)

Low risk ’Randomised’, no details

Allocation concealment (selection bias) Unclear risk Unclear, no details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

High risk Conference abstract not fully published

Selective reporting (reporting bias) High risk No details of follow up to live birth. No

details of adverse events

Tang 2001

Methods Prospective randomised trial. Randomised by computer-generated random number table

on day of transfer

Participants Study conducted in China on 800 infertile women

Mean age UGET 34.2 +/- 4.1, clinical touch 34.4 +/- 3.5 years

Main cause of infertility was tubal and male. Duration of infertility was 6.6 +/- 2.9 years

for UGET and 6.6 +/- 2.8 for clinical touch

Inclusion: ICSI, frozen thawed, treated for IVF

Exclusion: Required general anaesthesia or refused to participate

441 fresh embryo transfer and 359 frozen-thawed embryo transfer

Interventions Ultrasound-guided embryo transfer (n = 400) versus clinical touch (n = 400)

Outcomes Ease of transfer, clinical pregnancies, implantation rate, adverse events, ongoing preg-

nancy

Notes Published data only

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomised by computer-generated ran-

dom number table

Allocation concealment (selection bias) Unclear risk Unclear, no details
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Tang 2001 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

High risk No pre-published protocol identified

Selective reporting (reporting bias) High risk Not followed up to live birth, although

some adverse events were described

Weissman 2003

Methods Prospective randomised trial, no details of method of randomisation or of allocation

concealment

Participants Israeli study of 155 women attending an IVF unit. Mean age of women was 34.6 +/

- 5.9 in the UGET group and 33.6 +/- 6.2 years in the clinical touch group from the

conference abstract and 34.9 +/- 5.6 (UGET) and 34.0 +/- 6.2 (clinical touch) from

personal communication

No details of inclusion or exclusion criteria

Interventions Ultrasound-guided embryo transfer (n = 88 conference abstract and total of 160 from

personal communication) versus clinical touch (n = 67 conference abstract and total of

124 from personal communication)

Outcomes Pregnancy and implantation rates, miscarriage rates, and difficulty of transfer

Notes Conference abstract. Authors contacted for further details. Through personal commu-

nication some data provided that was for a larger sample size than in the conference

abstract. Updated data is presented in the analysis

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No details of randomisation process

Allocation concealment (selection bias) Unclear risk Unclear, no details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention
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Weissman 2003 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

High risk Conference abstract, not fully published

Selective reporting (reporting bias) High risk Not followed up to live birth

Wisanto 1989

Methods Prospective randomised trial. Randomisation using tables of random sampling numbers

Participants 200 women undergoing fresh embryo transfer for infertility

No exclusion details

Mean age 32.8 +/- 5 for UGET, 32.2 +/- 4.4 for clinical touch

Main cause of infertility was tubal

Interventions Ultrasound-guided embryo transfer (n = 100) versus clinical touch (n = 100)

Outcomes Pregnancy rates, adverse events, ease of transfer

Notes Study was a trial comparing 3 catheter types, only part of the study compared ultrasound

guidance and clinical touch, the data for this has been abstracted separately from the rest

of the study

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Tables of randomly selected numbers

Allocation concealment (selection bias) Unclear risk Unclear, no details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect

participant outcomes, but may affect clin-

ical performance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

High risk Conference abstract, not fully published

Selective reporting (reporting bias) High risk Not followed up to live birth
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Zakova 2008

Methods Randomised to 2 groups - no details

Participants Women attending medical centre in the Czech Republic; no details of inclusion or

exclusion criteria, infertility causes or duration

Interventions UGET = 308

Clinical touch = 309

Outcomes Clinical pregnancies

Notes No definitions

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomised to 2 groups - no details

Allocation concealment (selection bias) Unclear risk No details

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk No details, but unlikely. Unlikely to affect par-

ticipant outcomes, but may affect clinical per-

formance of intervention

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No details

Incomplete outcome data (attrition bias)

All outcomes

High risk Conference abstract, not fully published

Selective reporting (reporting bias) High risk No details of live birth or adverse events except

ease of transfer

ART: assisted reproductive technology

hCG: human chorionic gonadotropin

BMI: body mass index

FSH: follicle-stimulating hormone

ICSI: intracytoplasmic sperm injection

ITT: intention-to-treat

IVF: in-vitro fertilisation

NHS: National Health Service

UGET: ultrasound-guided embryo transfer
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Al-Shawaf 1993 Retrospective study of ultrasonic monitoring did not compare ultrasound guidance and clinical touch

Al-Shawaf 1993b Transfer of embryos into the uterus, however randomisation was on the basis of availability of the sonographer

and was therefore rejected

Anderson 2002 Retrospective study and did not compare with clinical touch

Baba 2000 Three-dimensional ultrasound in embryo transfer but not randomised trial

Blake 1998 No details found regarding this study

Bodri 2011 Comparison was abdominal versus transvaginal ultrasound, therefore both groups had ultrasound-guided

embryo transfer

Broussin 1998 Retrospective study not compared with clinical touch

Coroleu 2002a Randomised trial comparing implantation differences but not comparing with clinical touch

Cruickshank 2003 Cohort study, not a randomised trial

Deep 2013 Comparison was abdominal versus transvaginal ultrasound, therefore both groups had ultrasound-guided

embryo transfer

Englert 1986 Characteristics of replacement procedure, however did not compare with ultrasound transfer

Eskander 2007 Conference proceeding superceded by full publication

Faure 1998 Abstract only. Attempts to contact authors on multiple occasions. No response received

Flisser 2006 Transabdominal ultrasound-assisted transfer, but design was retrospective

Garcia-Velasco 2001 Study excluded because of duplication of data with Garcia-Velasco 2002

Garzo 2006 Paper is a review of transfer techniques not a clinical trial

Gergely 2005 Used ultrasound guidance for embryo transfer, but study was retrospective

Ghazzawi 1999 Paper reports on catheter type, not comparing ultrasound guidance and clinical touch

Hauzman 2012 Comparison was abdominal versus transvaginal ultrasound, therefore both groups had ultrasound-guided

embryo transfer

Hurley 1991 Randomised trial of ultrasound versus clinical touch. However, randomisation for this study was based on

availability of authors
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(Continued)

Kan 1999 Prospective controlled study of ultrasound versus clinical touch, but randomisation was dependent upon the

availability of ultrasound

Karande 2002 Randomised comparison of catheter types using ultrasound but not comparing it with clinical touch

Kojima 2001 Retrospective study using ultrasound

Kolankaya 2001 Not a randomised trial, retrospective analysis

Kosmas 2006a Conference abstract superceded by full publication

Kreiner 2000 Prospective randomised trial using ultrasound to replace embryos at a specific point, does not compare with

clinical touch

Lenz 1987a Transfundal transfer of embryos using ultrasound. Not a randomised trial and not comparing with clinical

touch

Lenz 1987b Transfundal transfer of embryos using ultrasound. Not a randomised trial and not comparing with clinical

touch

Leong 1986 Describes technique, not a randomised trial

Lesny 1998 Study was based on mock transfers without embryos

Letterie 2005 Compares 2D and 3D ultrasound transfer, not a randomised controlled trial

Lindheim 1999 Retrospective analysis of women undergoing ultrasound-guided embryo transfer

Lorusso 2005 Randomised trial but not comparing ultrasound with clinical touch

Martinez 2001 Randomised trial of ultrasound-guided embryo transfer, however main outcome was immediate withdrawal

versus a 30-second delay

Parsons 1987 Paper of case reports of ultrasound-directed surgical embryo transfer. Not randomised trial

Porat 2010 Comparison was abdominal versus transvaginal ultrasound, therefore both groups had ultrasound-guided

embryo transfer

Prapas 1995 Ultrasound-guided embryo transfer, study was not a randomised trial and choice of transfer type was dependent

on the room available for the procedure

Prapas 2001 Ultrasound-guided embryo transfer, study was not a randomised trial and choice of transfer type was dependent

on the room available for the procedure

Saharkhiz 2014 There was no ultrasound guidance at the time of embryo transfer in the intervention group. Ultrasound had

been previously performed to measure uterine length
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(Continued)

Sallam 2001 Ultrasound measurement of the uterocervical angle before embryo transfer, study rejected as allocation was

done alternately, not randomised

Sallam 2002a Ultrasound measurement of the uterocervical angle before embryo transfer, study rejected as allocation was

done alternately, not randomised

Sasy 2003 Retrospective study comparing ultrasound-guided embryo transfer and tubal embryo transfer

Scholtes 1994 Randomised trial of transcervical intrafallopian transfer of pronucleate embryos controlled by ultrasound

versus intrauterine transfer of 4- to 8-cell embryos. Randomisation was dependent on day of the week menstrual

bleeding started. Also not compared with clinical touch

Shamonki 2005 Study looking at accuracy of transfer, not a randomised trial

Silberstein 2005 Ultrasound-guided mid-uterine cavity embryo transfer, retrospective analysis of effectiveness, but did not

compare with clinical touch

Strickler 1985 Ultrasound guidance for human embryo transfer, not a randomised trial

Wood 2000 Retrospective analysis of ultrasound and embryo transfers

Woolcott 1997 Evaluating transvaginal ultrasound-guided embryo transfer, not a randomised controlled trial and not com-

pared with clinical touch

Yovich 1985 Evaluating embryo transfer technique, but does not compare ultrasound with clinical touch
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D A T A A N D A N A L Y S E S

Comparison 1. Ultrasound-guided embryo transfer versus ’clinical touch’

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Live birth and ongoing

pregnancy (per woman

randomised)

13 5859 Odds Ratio (M-H, Fixed, 95% CI) 1.47 [1.30, 1.65]

1.1 Live birth 4 3117 Odds Ratio (M-H, Fixed, 95% CI) 1.53 [1.29, 1.80]

1.2 Ongoing pregnancy 9 2742 Odds Ratio (M-H, Fixed, 95% CI) 1.40 [1.19, 1.66]

2 Clinical pregnancies (per woman

randomised)

20 6711 Odds Ratio (M-H, Fixed, 95% CI) 1.31 [1.17, 1.45]

3 Multiple pregnancies (per

woman randomised)

8 3379 Odds Ratio (M-H, Fixed, 95% CI) 1.13 [0.87, 1.45]

4 Miscarriage (per woman

randomised)

11 4053 Odds Ratio (M-H, Fixed, 95% CI) 0.99 [0.74, 1.31]

5 Ectopic pregnancy (per woman

randomised)

8 3761 Odds Ratio (M-H, Fixed, 95% CI) 0.64 [0.28, 1.49]

6 Blood on catheter 5 2780 Odds Ratio (M-H, Fixed, 95% CI) 1.00 [0.77, 1.30]

7 Not considered an easy transfer 10 4295 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.57, 0.82]

Comparison 2. Additional analyses - Live birth and type of catheter

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Type of catheter 4 3117 Odds Ratio (M-H, Fixed, 95% CI) 1.53 [1.29, 1.80]

1.1 Different catheters used

between groups

1 1649 Odds Ratio (M-H, Fixed, 95% CI) 0.99 [0.79, 1.25]

1.2 Same catheter both groups 3 1468 Odds Ratio (M-H, Fixed, 95% CI) 2.45 [1.92, 3.12]
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Analysis 1.1. Comparison 1 Ultrasound-guided embryo transfer versus ’clinical touch’, Outcome 1 Live

birth and ongoing pregnancy (per woman randomised).

Review: Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women

Comparison: 1 Ultrasound-guided embryo transfer versus ’clinical touch’

Outcome: 1 Live birth and ongoing pregnancy (per woman randomised)

Study or subgroup UGET CTET Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Live birth

Azmy 2009 181/435 80/418 10.4 % 3.01 [ 2.21, 4.10 ]

Drakeley 2008 190/834 187/815 31.8 % 0.99 [ 0.79, 1.25 ]

Martins 2004 23/50 17/50 2.0 % 1.65 [ 0.74, 3.71 ]

Matorras 2002 56/255 36/260 6.1 % 1.75 [ 1.11, 2.77 ]

Subtotal (95% CI) 1574 1543 50.2 % 1.53 [ 1.29, 1.80 ]

Total events: 450 (UGET), 320 (CTET)

Heterogeneity: Chi2 = 32.47, df = 3 (P<0.00001); I2 =91%

Test for overall effect: Z = 5.03 (P < 0.00001)

2 Ongoing pregnancy

Ammar 2013 9/45 5/45 0.9 % 2.00 [ 0.61, 6.52 ]

Coroleu 2000 85/182 52/180 6.1 % 2.16 [ 1.40, 3.33 ]

Davar 2007 17/90 11/90 1.9 % 1.67 [ 0.73, 3.81 ]

Eskander 2008 68/183 50/190 6.7 % 1.66 [ 1.07, 2.57 ]

Garcia-Velasco 2002 100/187 94/187 9.5 % 1.14 [ 0.76, 1.71 ]

Kosmas 2007 36/101 38/95 5.5 % 0.83 [ 0.47, 1.48 ]

Marconi 2003 22/41 12/42 1.2 % 2.89 [ 1.17, 7.18 ]

Tang 2001 94/400 76/400 12.7 % 1.31 [ 0.93, 1.84 ]

Weissman 2003 36/160 28/124 5.3 % 1.00 [ 0.57, 1.74 ]

Subtotal (95% CI) 1389 1353 49.8 % 1.40 [ 1.19, 1.66 ]

Total events: 467 (UGET), 366 (CTET)

Heterogeneity: Chi2 = 13.05, df = 8 (P = 0.11); I2 =39%

Test for overall effect: Z = 3.95 (P = 0.000079)

Total (95% CI) 2963 2896 100.0 % 1.47 [ 1.30, 1.65 ]

Total events: 917 (UGET), 686 (CTET)

Heterogeneity: Chi2 = 45.91, df = 12 (P<0.00001); I2 =74%

Test for overall effect: Z = 6.36 (P < 0.00001)

Test for subgroup differences: Chi2 = 0.48, df = 1 (P = 0.49), I2 =0.0%

0.5 0.7 1 1.5 2

Favours CTET Favours UGET
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Analysis 1.2. Comparison 1 Ultrasound-guided embryo transfer versus ’clinical touch’, Outcome 2 Clinical

pregnancies (per woman randomised).

Review: Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women

Comparison: 1 Ultrasound-guided embryo transfer versus ’clinical touch’

Outcome: 2 Clinical pregnancies (per woman randomised)

Study or subgroup UGET Clinical touch Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Ammar 2013 10/45 7/45 0.9 % 1.55 [ 0.53, 4.52 ]

Bar Hava 2003 22/65 15/66 1.7 % 1.74 [ 0.80, 3.76 ]

Chen 2007 5/27 4/23 0.6 % 1.08 [ 0.25, 4.61 ]

Coroleu 2000 91/182 61/180 5.2 % 1.95 [ 1.28, 2.98 ]

Coroleu 2002 32/93 18/91 2.0 % 2.13 [ 1.09, 4.16 ]

Davar 2007 19/90 14/90 1.9 % 1.45 [ 0.68, 3.11 ]

Drakeley 2008 207/834 204/815 26.3 % 0.99 [ 0.79, 1.24 ]

Eskander 2008 75/183 54/190 5.3 % 1.75 [ 1.14, 2.69 ]

Garcia-Velasco 2002 112/187 103/187 7.0 % 1.22 [ 0.81, 1.84 ]

Kosmas 2007 63/150 63/150 6.2 % 1.00 [ 0.63, 1.58 ]

Li 2005 66/178 38/152 4.4 % 1.77 [ 1.10, 2.85 ]

Maldonado 2005 5/13 10/13 1.0 % 0.19 [ 0.03, 1.03 ]

Marconi 2003 25/41 15/42 1.0 % 2.81 [ 1.15, 6.85 ]

Martins 2004 21/50 15/50 1.5 % 1.69 [ 0.74, 3.86 ]

Matorras 2002 67/255 47/260 5.8 % 1.62 [ 1.06, 2.46 ]

Moraga˙x002d˙Sanchez 2004 21/33 13/34 0.8 % 2.83 [ 1.05, 7.61 ]

Tang 2001 104/400 90/400 11.3 % 1.21 [ 0.88, 1.67 ]

Weissman 2003 49/160 39/124 5.2 % 0.96 [ 0.58, 1.60 ]

Wisanto 1989 19/98 9/98 1.2 % 2.38 [ 1.02, 5.56 ]

Zakova 2008 105/308 97/309 10.8 % 1.13 [ 0.81, 1.58 ]

Total (95% CI) 3392 3319 100.0 % 1.31 [ 1.17, 1.45 ]

Total events: 1118 (UGET), 916 (Clinical touch)

Heterogeneity: Chi2 = 32.68, df = 19 (P = 0.03); I2 =42%

Test for overall effect: Z = 4.91 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.3. Comparison 1 Ultrasound-guided embryo transfer versus ’clinical touch’, Outcome 3 Multiple

pregnancies (per woman randomised).

Review: Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women

Comparison: 1 Ultrasound-guided embryo transfer versus ’clinical touch’

Outcome: 3 Multiple pregnancies (per woman randomised)

Study or subgroup UGET Clinical touch Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Azmy 2009 48/435 50/418 40.5 % 0.91 [ 0.60, 1.39 ]

Coroleu 2002 6/93 6/91 5.1 % 0.98 [ 0.30, 3.15 ]

Davar 2007 0/90 0/90 Not estimable

Eskander 2008 3/183 2/190 1.7 % 1.57 [ 0.26, 9.49 ]

Garcia-Velasco 2002 24/187 25/187 19.4 % 0.95 [ 0.52, 1.74 ]

Martins 2004 6/50 7/50 5.5 % 0.84 [ 0.26, 2.70 ]

Matorras 2002 22/255 14/260 11.3 % 1.66 [ 0.83, 3.32 ]

Tang 2001 31/400 20/400 16.5 % 1.60 [ 0.89, 2.85 ]

Total (95% CI) 1693 1686 100.0 % 1.13 [ 0.87, 1.45 ]

Total events: 140 (UGET), 124 (Clinical touch)

Heterogeneity: Chi2 = 4.27, df = 6 (P = 0.64); I2 =0.0%

Test for overall effect: Z = 0.93 (P = 0.35)

Test for subgroup differences: Not applicable
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Analysis 1.4. Comparison 1 Ultrasound-guided embryo transfer versus ’clinical touch’, Outcome 4

Miscarriage (per woman randomised).

Review: Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women

Comparison: 1 Ultrasound-guided embryo transfer versus ’clinical touch’

Outcome: 4 Miscarriage (per woman randomised)

Study or subgroup UGET Clinical touch Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Ammar 2013 1/45 2/45 2.0 % 0.49 [ 0.04, 5.59 ]

Azmy 2009 43/435 38/418 36.4 % 1.10 [ 0.69, 1.74 ]

Coroleu 2002 7/93 4/91 3.9 % 1.77 [ 0.50, 6.27 ]

Davar 2007 2/90 3/90 3.1 % 0.66 [ 0.11, 4.04 ]

Eskander 2008 5/183 4/190 4.0 % 1.31 [ 0.35, 4.94 ]

Garcia-Velasco 2002 12/187 10/187 9.7 % 1.21 [ 0.51, 2.88 ]

Kosmas 2007 4/150 6/150 6.1 % 0.66 [ 0.18, 2.38 ]

Martins 2004 2/50 7/50 7.0 % 0.26 [ 0.05, 1.30 ]

Matorras 2002 10/255 10/260 9.9 % 1.02 [ 0.42, 2.49 ]

Tang 2001 8/400 10/400 10.2 % 0.80 [ 0.31, 2.04 ]

Weissman 2003 9/160 7/124 7.7 % 1.00 [ 0.36, 2.75 ]

Total (95% CI) 2048 2005 100.0 % 0.99 [ 0.74, 1.31 ]

Total events: 103 (UGET), 101 (Clinical touch)

Heterogeneity: Chi2 = 5.17, df = 10 (P = 0.88); I2 =0.0%

Test for overall effect: Z = 0.10 (P = 0.92)

Test for subgroup differences: Not applicable
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Analysis 1.5. Comparison 1 Ultrasound-guided embryo transfer versus ’clinical touch’, Outcome 5 Ectopic

pregnancy (per woman randomised).

Review: Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women

Comparison: 1 Ultrasound-guided embryo transfer versus ’clinical touch’

Outcome: 5 Ectopic pregnancy (per woman randomised)

Study or subgroup UGET Clinical touch Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Azmy 2009 0/435 0/418 Not estimable

Coroleu 2000 1/182 1/180 7.2 % 0.99 [ 0.06, 15.93 ]

Coroleu 2002 0/93 0/91 Not estimable

Eskander 2008 1/183 0/190 3.5 % 3.13 [ 0.13, 77.37 ]

Garcia-Velasco 2002 0/187 5/187 39.4 % 0.09 [ 0.00, 1.61 ]

Kosmas 2007 2/150 2/150 14.2 % 1.00 [ 0.14, 7.19 ]

Matorras 2002 2/255 1/260 7.1 % 2.05 [ 0.18, 22.72 ]

Tang 2001 2/400 4/400 28.6 % 0.50 [ 0.09, 2.73 ]

Total (95% CI) 1885 1876 100.0 % 0.64 [ 0.28, 1.49 ]

Total events: 8 (UGET), 13 (Clinical touch)

Heterogeneity: Chi2 = 3.99, df = 5 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 1.03 (P = 0.30)

Test for subgroup differences: Not applicable
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Analysis 1.6. Comparison 1 Ultrasound-guided embryo transfer versus ’clinical touch’, Outcome 6 Blood on

catheter.

Review: Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women

Comparison: 1 Ultrasound-guided embryo transfer versus ’clinical touch’

Outcome: 6 Blood on catheter

Study or subgroup UGET Clinical touch Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Coroleu 2002 2/93 6/91 5.3 % 0.31 [ 0.06, 1.58 ]

Drakeley 2008 89/834 86/815 69.9 % 1.01 [ 0.74, 1.39 ]

Eskander 2008 5/183 3/190 2.6 % 1.75 [ 0.41, 7.43 ]

Garcia-Velasco 2002 9/187 11/187 9.4 % 0.81 [ 0.33, 2.00 ]

Wisanto 1989 21/100 18/100 12.8 % 1.21 [ 0.60, 2.44 ]

Total (95% CI) 1397 1383 100.0 % 1.00 [ 0.77, 1.30 ]

Total events: 126 (UGET), 124 (Clinical touch)

Heterogeneity: Chi2 = 3.05, df = 4 (P = 0.55); I2 =0.0%

Test for overall effect: Z = 0.00 (P = 1.0)

Test for subgroup differences: Not applicable
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Analysis 1.7. Comparison 1 Ultrasound-guided embryo transfer versus ’clinical touch’, Outcome 7 Not

considered an easy transfer.

Review: Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women

Comparison: 1 Ultrasound-guided embryo transfer versus ’clinical touch’

Outcome: 7 Not considered an easy transfer

Study or subgroup UGET Clinical touch Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Azmy 2009 31/435 88/418 34.4 % 0.34 [ 0.23, 0.50 ]

Coroleu 2000 3/182 5/180 1.9 % 0.59 [ 0.14, 2.45 ]

Coroleu 2002 6/93 11/91 4.3 % 0.53 [ 0.21, 1.38 ]

Davar 2007 8/90 12/90 4.6 % 0.67 [ 0.29, 1.55 ]

Kosmas 2007 7/150 9/150 3.4 % 0.78 [ 0.30, 2.03 ]

Matorras 2002 1/255 18/260 6.8 % 0.06 [ 0.01, 0.42 ]

Tang 2001 65/400 72/400 27.6 % 0.90 [ 0.67, 1.23 ]

Weissman 2003 24/160 11/124 4.7 % 1.69 [ 0.86, 3.32 ]

Wisanto 1989 6/100 7/100 2.7 % 0.86 [ 0.30, 2.46 ]

Zakova 2008 32/308 25/309 9.6 % 1.28 [ 0.78, 2.11 ]

Total (95% CI) 2173 2122 100.0 % 0.69 [ 0.57, 0.82 ]

Total events: 183 (UGET), 258 (Clinical touch)

Heterogeneity: Chi2 = 35.34, df = 9 (P = 0.00005); I2 =75%

Test for overall effect: Z = 4.12 (P = 0.000038)

Test for subgroup differences: Not applicable
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Analysis 2.1. Comparison 2 Additional analyses - Live birth and type of catheter, Outcome 1 Type of

catheter.

Review: Ultrasound versus ’clinical touch’ for catheter guidance during embryo transfer in women

Comparison: 2 Additional analyses - Live birth and type of catheter

Outcome: 1 Type of catheter

Study or subgroup UGET Clinical touch Odds Ratio Weight Odds Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Different catheters used between groups

Drakeley 2008 190/834 187/815 63.3 % 0.99 [ 0.79, 1.25 ]

Subtotal (95% CI) 834 815 63.3 % 0.99 [ 0.79, 1.25 ]

Total events: 190 (UGET), 187 (Clinical touch)

Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)

2 Same catheter both groups

Azmy 2009 181/435 80/418 20.7 % 3.01 [ 2.21, 4.10 ]

Martins 2004 23/50 17/50 4.0 % 1.65 [ 0.74, 3.71 ]

Matorras 2002 56/255 36/260 12.1 % 1.75 [ 1.11, 2.77 ]

Subtotal (95% CI) 740 728 36.7 % 2.45 [ 1.92, 3.12 ]

Total events: 260 (UGET), 133 (Clinical touch)

Heterogeneity: Chi2 = 4.66, df = 2 (P = 0.10); I2 =57%

Test for overall effect: Z = 7.21 (P < 0.00001)

Total (95% CI) 1574 1543 100.0 % 1.53 [ 1.29, 1.80 ]

Total events: 450 (UGET), 320 (Clinical touch)

Heterogeneity: Chi2 = 32.47, df = 3 (P<0.00001); I2 =91%

Test for overall effect: Z = 5.03 (P < 0.00001)

Test for subgroup differences: Chi2 = 28.06, df = 1 (P = 0.00), I2 =96%

0.01 0.1 1 10 100
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A D D I T I O N A L T A B L E S

Table 1. Additional data

Study ID Frozen or fresh IVF protocol Embryo transfer proto-

col

Age of women

Ammar 2013 Fresh embryos Long protocol, pituitary

down-regu-

lation with triptorelin (0.

1 mg SC) daily starting

from day 21 of cycle and

Dorsolithotomy position

and sterile speculum in-

serted into vagina. When

cervix was visu-

alised it was washed with

29.0 +/- 5.0 in UGET

group and 30.0 +/- 5.0 in

clinical touch group
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Table 1. Additional data (Continued)

decreased to 0.05 mg/day

with the onset of men-

struation. HMG started

on day 2 of menstrual cy-

cle (150 to 300 IU/day)

When 3 or more folli-

cles were > 18 mm in

diameter, 10,000 IU of

hCG given IM. Oocytes

retrieved 36 hours later

a sponge soaked with the

transfer media

Catheter removed after

10 seconds of releasing

embryos

Azmy 2009 Fresh embryos No details No details 32.4 +/- 4.1 in UGET

group and 33.2 +/- 3.6 in

clinical touch group

Zakova 2008 No details Standard procedure for

institution

No details 32.7 +/- 4.2 in UGET

group and 32.5 +/- 4.4 in

clinical touch group

Drakeley 2008 Fresh and frozen em-

bryos used

No details No details No details of mean age

Eskander 2008 Fresh transfer from both

groups

Down-reg-

ulation with GnRH ag-

onist protocol followed

by ovarian stimulation

with recombinant FSH

or hMG, or both, un-

til the day of hCG ad-

ministration. When the

leading follicle reached >

18 mm, hCG was given

and oocyte retrieval per-

formed 34 to 36 hours

later. Luteal phase sup-

port provided by daily P

vaginal suppositories

Standardised procedure

not described

32.41 +/- 5.47 in UGET

group and 31.69 +/- 5.46

in clinical touch group

Chen 2007 Fresh transfers from both

groups

Down-regulated with the

a GnRH analogue. On

day 3 of the treatment cy-

cle, recombinant FSH at

a dose of 225 to 300 IU/

day combined with hMG

150 IU/day administered

for 3 days. From day 6

follitropin alfa (Gonal-F)

300 IU/day administered

for 4 days. HCG admin-

External genitalia and

cervix prepared

34 +/- 3.6 in UGET

group and 32.6 +/- 3.6 in

clinical touch group
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Table 1. Additional data (Continued)

istered when leading fol-

licles > 18 mm diameter

and at least 2 other fol-

licles > 14 mm diame-

ter. Luteal phase support

through micronised P be-

ginning on the day of em-

bryo retrieval

Coroleu 2002 100% frozen from each

group

Leuprolide

acetate for pituitary sup-

pression. A ’flare up’ pro-

tocol was used in women

with poor response and/

or basal FSH > 10.5 IU/

L (leuprolide acetate +

hMG). HCG adminis-

tered when 2 or more fol-

licles > 18 mm in diame-

ter were present. Oocyte

aspiration 35 to 37 hours

post hCG injection. Em-

bryo transfer protocol:

women given IM trip-

torelin (Decapeptyl) on

days 20 to 22 of men-

strual cycle. At onset

of menses or 14 to

16 days after Decapeptyl

and with estradiol levels <

50 pg/ml estradiol valer-

ate 8 mg/day given for 13

days. On day 14, 200 mg

vaginal micronised pro-

gesterone 3 times per day

Lithotomy po-

sition, cervix exposed us-

ing bivalve speculum; ex-

ocervix cleaned

with phosphate-buffered

saline; endocervical mu-

cus removed with sterile

Teflon catheter

36.6 +/- 3.4 for UGET

group and 36.2 +/- 3.0

for clinical touch group

Coroleu 2000 Fresh embryos Leuprolide (0.

5 mg/day SC) down-reg-

ulation, routine ovarian

stimulation (Neo Ferti-

norm; Serono, Madrid,

Spain)

Lithotomy po-

sition, cervix exposed us-

ing bivalve speculum; ex-

ocervix cleaned

with phosphate-buffered

saline; endocervical mu-

cus removed with sterile

Teflon catheter

34.6 +/- 4.0 in UGET

group and 34.5 +/- 4.1 in

clinical touch group

Davar 2007 Fresh embryo Treated with a long pro-

tocol. Down-regulated

with buserelin acetate (0.

5 mg SC per day) from

Full bladder in UGET

group. Dorsolithotomy

position, cervix washed

with a sponge soaked in

29.39 +/- 4.2 in UGET

group and 30.21 +/- 5.1

in

clinical touch group
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Table 1. Additional data (Continued)

day 21. Stimulated with

hMG from day 2 of men-

strual cycle 150 to 300

IU/day. When 3 follicles

> 18 mm were observed,

women received 10,000

IU hCG and oocyctes re-

trieved 36 hours later

transfer medium. Cervix

mucus aspirated from the

external os

Tang 2001 56.3% fresh embryos in

UGET group, 54% fresh

embryos in clinical touch

group

Buserelin (150 micro-

grams, intra-nasally, four

times daily) down-reg-

ulation from day 21.

HMG started on day 2

of the treatment cycle,

hCG given when lead-

ing follicle greater than

or equal to 18 mm and

at least 3 follicles greater

than or equal to 15 mm

in diameter. For frozen

transfers, embryo trans-

fer based on natural cy-

cles, clomiphene citrate-

induced cycles, or con-

trolled cycles us-

ing pituitary down-regu-

lation followed by HRT

depending on woman’s

ovulatory history

Lithotomy

position, cervix exposed

using bivalve speculum;

cervix cleansed with ster-

ile saline and then culture

medium

34.2 +/- 4.1 for UGET

group and 34.4 +/- 3.5

for clinical touch group

Wisanto 1989 Fresh embryos 74% of UGET

group and 60% of clini-

cal touch group received

buserelin, hMG; 26% of

UGET group and 40%

clinical touch group re-

ceived clomiphene cit-

rate, hMG

Indomethacin supposi-

tories 100 mg given 30

mins pre-transfer. Litho-

tomy position, exocervix

cleaned with cotton swab

and culture medium con-

taining HEPES (Sigma;

St Louis, MO)

32.8 +/- 5 for UGET

group and 32.2 +/- 4.4

for clinical touch group

Maldonado 2005 Not stated Not stated Not stated Not stated

Martins 2004 Fresh embryos Nafarelin acetate 400 mi-

crograms/day

intra-nasally down-regu-

lation from the 21st day

of cycle to day of hCG.

FSH given 14 days after

use of nafarelin (150 to

Lithotomy position,

cervix exposed using bi-

valve speculum, mucus

and secretions removed

with culture medium

32.1 +/- 4.1 in UGET

group and 32.0 +/- 3.2 in

clinical touch group
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Table 1. Additional data (Continued)

450 IU for 7 days). HCG

administered when min-

imum of 2 follicles have

a minimum diameter of

17 mm

Matorras 2002 Fresh embryos Nafarelin

acetate SC daily down-

regulation from day 20

to 22; recombinant FSH

started on day 2 of treat-

ment cycle, hCG 10,

000 IU administered IM

when at least 3 follicles

> 18 mm. Luteal phase

supported with micro-

nised progesterone

Lithotomy po-

sition, cervix exposed us-

ing bivalve speculum, ex-

ocervix

cleansed with Ham’s F-

10 medium (Invitrogen

Corp; UK). Mucus not

removed

33.98 +/- 3.12 in UGET

group and 34.21 +/- 2.98

in clinical touch group

Garcia-Velasco 2002 Fresh embryos Recipients: pituitary de-

sensitisation with IM le-

uprorelin. HRT given to

all women from day 1

Cervix cleansed with

sterile saline and endo-

cervical mucus aspirated

37.8 +/- 0.3 in UGET

group and 38.2 +/- 0.4 in

clinical touch group

Kosmas 2007 Fresh, non-donor em-

bryos

Down-regula-

tion with agonist and an-

tagonist protocols. Ovar-

ian stimulation with var-

ious forms of urinary

and recombinant FSH.

OPU performed 36 hrs

after administration of

hCG 10,000 units when

at least 3 follicles ≥

17 mm. Vaginal proges-

terone given for luteal

support

Woman placed in dorsal

lithotomy

position and cervix visu-

alised with bivalve specu-

lum. Pericervical area and

cervix cleaned with gauze

moistened with 0.5 M

NaCl. Endocervical mu-

cus removed with aseptic

gauze

32.05 +/- 4.3 for UGET

group and 32.31 +/- 3.92

for clinical touch group

Bar Hava 2003 No details No details No details 31.6 +/- 5.5 in UGET

group and 33.2 +/- 6.0 in

clinical touch group

Weissman 2003 No details No details No details 34.9 +/- 5.6 for UGET

group and 34.0 +/- 6.2

for clinical touch (per-

sonal communication)

Li 2005 Fresh embryo Regular regimen:

IM GnRH on day 21 of

cycle, then FSH (150 to

Lithotomy position,

cervix exposed using bi-

valve speculum, cervix

32.2 +/- 3.9 in UGET

group and 32.5 +/- 4.2 in

clinical touch group
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Table 1. Additional data (Continued)

300 IU/day) on days 3

to 5 of next cycle. HCG

given when leading folli-

cles > 18 mm diameter

’Mini-dose’

regimen: Oral contracep-

tives for at least 21 days,

then 3 days later triptore-

lin (Decapeptyl) 0.1 mg

given daily. FSH 150 to

300 IU/day given on days

2 to 3 of menstrual cycle.

10,000 IU of hCG in-

jected when leading folli-

cle > 18 mm

’Oral contraceptives +

GnRHa’: Oral contra-

ceptives for 21 to 28 days

and in last 7 days. De-

capeptyl 0.1 mg daily.

On days 2 to 3 of men-

strual cycle FSH 75 to

150 IU/day then 10,000

IU hCG when lead folli-

cle > 18 mm

cleansed with saline

Moraga-Sanchez 2004 No details No details No details No details

Marconi 2003 Fresh embryo rFSH from either day

2 or 3 at 225 IU SC

daily. GnRH antagonist

at 0.25 mg SC daily

given when largest folli-

cle reached 14 to 15 mm

diameter. HCG 10,000

IU administered when

leading follicle was at

least 18 mm in diame-

ter 35 to 36 hrs prior to

oocyte retrieval

No details 31.8 +/- 2.67 in UGET

group and 32.5 +/- 3.88

in clinical touch group

FSH: follicle-stimulating hormone

GnRHa: gonadotropin-releasing hormone agonist

hCG: human chorionic gonadotropin

hMG: human menopausal gonadotropin

HRT: hormone replacement therapy

IM: intramuscularly

IVF: in-vitro fertilisation

OPU: ovum pick-up

P: progesterone
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QDS: 4 times a day

rFSH: recombinant follicle-stimulating hormone

SC: subcutaneously

UGET: ultrasound-guided embryo transfer

Table 2. Replacement procedure

Study ID Medium type Distance from fun-

dus

Ease of transfer Type of catheter Number of

embryos

Ammar 2013 G-1T M

version 3 (Vitrolife,

Goteborg, Sweden)

1.5 cm No details Labotect catheter Maximum of 3

Azmy 2009 No details 10 to 15 mm There were no diffi-

cult transfers in ei-

ther group

Soft catheter (Labo-

tect embryo transfer

catheter set)

2.23 +/- 0.5 for

UGET group and 2.

34 +/- 0.6 for clini-

cal touch group

Davar 2007 No details 1.5 cm 8.9%

of UGET group ver-

sus 13.3% of clinical

touch group were

difficult transfers

An ultrasoft catheter 2.11 +/- 0.6 for

UGET group and 2.

29 +/- 0.6 for clini-

cal touch group

Zakova 2008 No details No details 89.5% in UGET

group and 91.8% in

clinical touch group

were ideal transfers

Cook Soft-

Pass EchoTip in the

UGET group; Cook

Sydney

IVF Embryo Trans-

fer Catheter Set in

the clinical touch

group

No details

Drakeley 2008 No details 15 mm from the en-

dometrial fundus in

the sagittal plane in

the UGET group; 6

cm from the exter-

nal cervical os in the

clinical touch group

Ease of transfer not

compared between

groups; overall data

provided only

Cook Soft-

Pass EchoTip in the

UGET group; soft

non-echogenic Wal-

lace or Rocket Em-

bryon catheters in

the clinical touch

group

1.89 +/- 0.35 for

UGET group and

clinical touch group

Eskander 2008 No details Approximately 2 cm

from fundus in both

groups

No significant

differences between

groups in the inci-

dence of easy trans-

fers

Cook 3.36 +/- 1.07 for

UGET group and 3.

32 +/- 1.04 for clin-

ical touch group
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Table 2. Replacement procedure (Continued)

Chen 2007 No details UGET = within 1

cm of the fundus;

clinical touch based

on judgement but as

close to the fundus

as possible without

touching

No details Frydman soft

catheter

5.0 +/- 1.6 for

UGET group and 4.

5 +/- 1.7 for clinical

touch group

Coroleu 2000 50% syn-

thetic serum sub-

stitute (Irvine Sci-

entific) plus IVF50

for early cleavage or

G2.2 (Scandinavian

IVF Science) for

blastocysts. Quan-

tity: 30 microliters

for both groups

UGET = 1.

5 cm; clinical touch

based on judgement

(“as close to fundus

without touching”)

98.3% in UGET

group and 97.2% in

clinical touch group

were easy and very

easy

Edwards Wallace 2.9 +/- 0.8 for

UGET group and 2.

8 +/- 0.8 for clinical

touch group

Coroleu 2002 50% syn-

thetic serum sub-

stitute and IVF50

medium. Quantity:

30 microliters

UGET = 1.5 to 2.0

cm, clinical touch =

1.5 to 2.0 cm as pre-

dicted from ultra-

sonic measurement

of uterine cavity

performed within 3

months of embryo

transfer

93.5% in UGET

group and 87.9% in

clinical touch group

were very easy, easy

or moderate

Edwards Wallace 2.1 +/- 0.8 for

UGET group and 2.

2 +/- 0.9 for clinical

touch group

Maldonado 2005 Not stated The catheter tip was

placed above the

half point of the en-

dometrial cavity

Not stated Not stated Not stated

Matorras 2002 No details 1 cm in both groups 96.9% in UGET

group and 80.8% in

clinical touch group

were easy

Frydman 3.54 +/- 1.07 for

UGET group and 3.

4 +/- 1.20 for clini-

cal touch group

Tang 2001 IVF-20/-100 (Scan-

di-

navian IVF Science,

Sweden). Quantity:

5 microliters

6 cm from exter-

nal os and < 1 cm

from fundus in both

groups

26.6% in UGET

group and 23.8% in

clinical touch group

were easy

Jansen-Anderson 2.2 +/- 0.6 for

UGET group and 2.

3 +/- 0.6 for clinical

touch group

Garcia-Velasco

2001

No details UGET = 1.5

cm; clinical touch =

judgement

No details Delphin 3.2 +/- 0.04 for

UGET group and 3.

2 +/- 0.04 for clini-
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Table 2. Replacement procedure (Continued)

cal touch group

Wisanto 1989 Earle’s culture

medium (Gibco Eu-

rope

Ltd, Paisley, Scot-

land). Quantity: 10

to 25 microlitres

1 cm in both groups UGET 6% were dif-

ficult and 2% failed;

clinical touch 7%

were difficult and

2% failed

TDT

(Prodimed; Neuilly-

en-Thelle, France)

2.4 +/- 0.7 for

UGET group and 2.

6 +/- 0.7 for clinical

touch group

Martins 2004 No details. Quan-

tity: < 30 microliters

culture medium

UGET group = 0.5

to 1.0 cm from fun-

dus; clinical touch

group = distance es-

timated from mock

transfer

No details Frydman 2.6 +/- 0.9 for

UGET group and 2.

3 +/- 0.6 for clinical

touch group

Kosmas 2007 No details 15 mm from the

uterine fundus in

the UGET group; 6

cm from the cervi-

cal os in the clinical

touch group

95.

3% in UGET group

and 94% in clinical

touch group were

considered easy

Cook K-

J-SPPE EchoTip in

UGET group; Cook

K-Soft in clinical

touch group

1.49 +/- 0.61 for

UGET group and 1.

43 +/- 0.57 for clin-

ical touch group

Bar Hava 2003 No details No details No details No details 2.2 +/- 1.0 for

UGET group and 2.

0 +/- 1.2 for clinical

touch group

Weissman 2003 No details No details 15%

in UGET group and

8% in clinical touch

group were difficult

Cook 2.63 +/- 0.9 for

UGET group and 2.

51 +/- 0.9 for clini-

cal touch group

Li 2005 HTF Medium UGET group = 1.

5 to 2.0 cm; clinical

touch group = clin-

ical judgement (“in-

serted into the uter-

ine cavity about 6

cm. The embryos

were slowly released

according to clini-

cians’ judgement”)

No details Wallace all using

outer sheath

2.3 +/- 0.53 for

UGET group and 2.

2 +/- 0.46 for clini-

cal touch group

Moraga-Sanchez

2004

No details No details No details No details At least 1 embryo of

good quality
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Table 2. Replacement procedure (Continued)

Marconi 2003 No details No details No details Cook EchoTip for

UGET group and

Frydman for clinical

touch group

3.48 +/- 0.67 for

UGET group and 3.

65 +/- 0.69 for clin-

ical touch group

UGET: ultrasound-guided embryo transfer

Table 3. Other data

Study ID Day of embryo transfer Bed rest Full bladder USS machine used

Ammar 2013 Day 2 30 minutes after proce-

dure

Advised for women in the

UGET group

No details

Azmy 2009 Day 3 No details Advised for women in the

UGET group

3.5 MHz trans-

abdominal probe (Medi-

son, SonoAce 3200, Ko-

rea)

Davar 2007 Not clearly stated 30 minutes after proce-

dure

Yes, only for UGET

group

Hitachi, Japan, 2000,

EZU-PC3A, 220V and

3.5 MHz

Zakova 2008 Day 3 or 4 No details No details No details

Drakeley 2008 Day 2 in both groups No details Yes, for both groups Hitachi EUB-525

Eskander 2008 Day 3 No details Yes, for both groups 2101 Falcon 3.5 MHz

probe; BK Medical; Her-

lev, Denmark

Chen 2007 Day 3 No details No details 3.5 MHz, Aloka SSD-

500

Garcia-Velasco 2002 Day 2 UGET 113/187,

clinical touch 118/187;

Day 3 UGET 62/187,

clinical touch 59/187;

Day 6 UGET 12/187,

clinical touch 10/187

30 minutes for UGET

and clinical touch

Required for

both UGET and clinical

touch

3.5 MHz, Aloka SSD

1400

Wisanto 1989 48 to 60 hours after re-

trieval

Yes, 4 hours for both

groups

Yes, for both groups No details

Tang 2001 48 hours after retrieval in

both UGET and clinical

touch groups

Not required Required for UGET but

not for clinical touch

group

3.5 MHz, Aloka SSD -

620
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Table 3. Other data (Continued)

Coroleu 2000 Day 2 or 3 with cleaved

embryos and day 5 or

6 with blastocysts. 93%

of UGET transferred on

days 2 or 3, 91% of clin-

ical touch transferred on

days 2 or 3

No details No details Toshiba TOSBEE (SSA-

240A) convex 3.75 MHz

Coroleu 2002 UGET day 2 (15%) and

day 3 (85%); clinical

touch day 2 (11%) and

day 3 (89%)

30 minutes for both

groups

Required for UGET but

not for clinical touch

group

Toshiba TOSBEE (SSA-

240A) convex 3.75 MHz

Maldonado 2005 Day 3 No details No details No details

Martins 2004 All embryos were trans-

ferred on day 2 in both

groups, any additional

embryos were cryopre-

served at the end of the

second day

No details No details 3.5 MHz, Aloka SSD

1100

Matorras 2002 85.9% of UGET took

place on day 2 to 3,

87.7% of clinical touch

transfers took place on

days 2 to 3

10 to 15 minutes in both

groups

Required for UGET but

not for clinical touch

group

3.5 MHz, Aloka SSD

1200

Kosmas 2007 Day 3 or 5 Yes, 2 hours prior to leav-

ing hospital

Full bladder not a prereq-

uisite

3.5 MHz, Aloka 3500

Bar Hava 2003 No details No details No details No details

Weissman 2003 Day 2 to 3 transfers in

both UGET and clinical

touch groups

No details Yes, in both groups No details

Moraga-Sanchez 2004 No details No details No details No details

Li 2005 Days of embryo culture

in vitro UGET 2.45 +/

- 0.4, clinical touch 2.42

+/- 0.2

Minimum 6 hours in

both UGET and clinical

touch groups

No details 3.5 MHz, Aloka SSD

1400

Marconi 2003 Day 3 post aspiration in

both groups

No details No details No details

UGET: ultrasound-guided embryo transfer
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A P P E N D I C E S

Appendix 1. Gynaecology and Fertility Group key words

Keywords CONTAINS “Embryo Transfer” or “embryo transfer techniques” or “Embryo Transfer-uterine” or “frozen embryo transfer”

or “frozen-thawed embryo transfer” or “ET” or “FET” or “embryo placement” or “Embryo transfer-tubal” or “embryos transferred”

or “blastocyst transfer” or Title CONTAINS “embryo placement” or “Embryo transfer-tubal” or “embryos transferred” or “blastocyst

transfer” or “Embryo Transfer” or “embryo transfer techniques” or “Embryo Transfer-uterine” or “frozen embryo transfer” or “frozen-

thawed embryo transfer” or “ET” or “FET”

AND

Keywords CONTAINS “ultrasonography” or “ultrasound” or “ultrasound guidance” or “ultrasound guided” or “ultrasound guided

embryo transfer” or “ultrasound, pelvic” or “sonographic” or “imaging” or “sonographic” or “sonohysterogram” or “sonohysterography”

or “hysterosonography” or Title CONTAINS “ultrasonography” or “ultrasound” or “ultrasound guidance” or “ultrasound guided” or

“ultrasound guided embryo transfer” or “ultrasound, pelvic” or “sonographic” or “imaging” or “sonographic” or “sonohysterogram” or

“sonohysterography” or “hysterosonography”

Appendix 2. CENTRAL search strategy

Database: EBM Reviews - Cochrane Central Register of Controlled Trials <March 2015>

Search Strategy:

--------------------------------------------------------------------------------

1 exp embryo transfer/ (827)

2 ivf-et.tw. (316)

3 (embryo$ adj2 transfer$).tw. (1403)

4 (blastocyst$ adj2 transfer$).tw. (148)

5 (embryo$ adj2 place$).tw. (12)

6 (embryo$ adj2 replac$).tw. (89)

7 (embryo$ adj2 position$).tw. (3)

8 or/1-7 (1825)

9 ultrasonography/ or endosonography/ or ultrasonography, interventional/ (1759)

10 ultrasonogra$.tw. (3567)

11 ultrasound$.tw. (8863)

12 sonograph$.tw. (1495)

13 sonogram$.tw. (70)

14 (echograph$ or echogram$).tw. (174)

15 hysterosono$.tw. (12)

16 endosonogra$.tw. (92)

17 or/9-16 (13257)

18 8 and 17 (204)

19 limit 18 to yr=“2009 -Current” (57)

Appendix 3. MEDLINE search strategy

Database: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)

<1946 to Present>

Search Strategy:

--------------------------------------------------------------------------------

1 exp embryo transfer/ (13099)

2 ivf-et.tw. (1899)

3 (embryo$ adj2 transfer$).tw. (12109)

4 (blastocyst$ adj2 transfer$).tw. (1083)

5 (embryo$ adj2 place$).tw. (1029)
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6 (embryo$ adj2 replac$).tw. (603)

7 (embryo$ adj2 position$).tw. (186)

8 or/1-7 (20203)

9 ultrasonography/ or endosonography/ or ultrasonography, interventional/ (87377)

10 ultrasonogra$.tw. (81827)

11 ultrasound$.tw. (165388)

12 sonograph$.tw. (44691)

13 sonogram$.tw. (3346)

14 (echograph$ or echogram$).tw. (9315)

15 hysterosono$.tw. (111)

16 endosonogra$.tw. (2116)

17 or/9-16 (297635)

18 8 and 17 (1630)

19 randomized controlled trial.pt. (392819)

20 controlled clinical trial.pt. (89297)

21 randomized.ab. (318332)

22 randomised.ab. (63190)

23 placebo.tw. (166071)

24 clinical trials as topic.sh. (172401)

25 randomly.ab. (229693)

26 trial.ti. (137331)

27 (crossover or cross-over or cross over).tw. (63850)

28 or/19-27 (999407)

29 exp animals/ not humans.sh. (4028808)

30 28 not 29 (921377)

31 18 and 30 (198)

32 (2009$ or 2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$).ed. (6001613)

33 (2009$ or 2010$ or 2011$ or 2012$ or 2013$ or 2014$ or 2015$).dp. (5814773)

34 32 or 33 (6674457)

35 31 and 34 (62)

Appendix 4. EMBASE search strategy

Database: Embase <1980 to 2015 Week 18>

Search Strategy:

--------------------------------------------------------------------------------

1 exp embryo transfer/ (21998)

2 (embryo$ adj2 transfer$).tw. (16959)

3 ivf-et.tw. (2510)

4 (blastocyst$ adj2 transfer$).tw. (1836)

5 (embryo$ adj2 place$).tw. (1228)

6 (embryo$ adj2 replace$).tw. (829)

7 (embryo$ adj2 position$).tw. (196)

8 or/1-7 (28966)

9 transvaginal echography/ (12976)

10 ultrasound$.tw. (234070)

11 ultrasonogr$.tw. (105392)

12 sonograph$.tw. (57508)

13 sonogram$.tw. (3974)

14 (echograph$ or echogram$).tw. (10994)

15 hysterosono$.tw. (143)

16 or/9-15 (366886)
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17 Clinical Trial/ (843553)

18 Randomized Controlled Trial/ (369125)

19 exp randomization/ (66088)

20 Single Blind Procedure/ (20079)

21 Double Blind Procedure/ (119899)

22 Crossover Procedure/ (42594)

23 Placebo/ (255278)

24 Randomi?ed controlled trial$.tw. (114897)

25 Rct.tw. (16728)

26 random allocation.tw. (1402)

27 randomly allocated.tw. (22147)

28 allocated randomly.tw. (2011)

29 (allocated adj2 random).tw. (721)

30 Single blind$.tw. (15643)

31 Double blind$.tw. (149839)

32 ((treble or triple) adj blind$).tw. (440)

33 placebo$.tw. (212811)

34 prospective study/ (287679)

35 or/17-34 (1452441)

36 case study/ (31373)

37 case report.tw. (279675)

38 abstract report/ or letter/ (921238)

39 or/36-38 (1226085)

40 35 not 39 (1413427)

41 (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans).ti.) (5260646)

42 40 not 41 (1358099)

43 8 and 16 and 42 (443)

44 (2013$ or 2014$ or 2015$).em. (3872912)

45 (2013$ or 2014$ or 2015$).dp. (528499)

46 44 or 45 (3873631)

47 43 and 46 (101)

Appendix 5. PsycINFO search strategy

Database: PsycINFO <1806 to April Week 4 2015>

Search Strategy:

--------------------------------------------------------------------------------

1 exp Infertility/ or exp Reproductive Technology/ or exp Embryo/ (4150)

2 (embryo$ adj2 transfer$).tw. (123)

3 (blastocyst$ adj2 transfer$).tw. (4)

4 (embryo$ adj2 place$).tw. (18)

5 (embryo$ adj2 replac$).tw. (7)

6 or/1-5 (4200)

7 exp Ultrasound/ (1096)

8 ultrasonogra$.tw. (763)

9 ultrasound$.tw. (2486)

10 sonograph$.tw. (551)

11 sonogram$.tw. (66)

12 (echograph$ or echogram$).tw. (57)

13 or/7-12 (3796)

14 6 and 13 (24)

15 random.tw. (43430)
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16 control.tw. (337122)

17 double-blind.tw. (18791)

18 clinical trials/ (8613)

19 placebo/ (4057)

20 exp Treatment/ (613111)

21 or/15-20 (940087)

22 14 and 21 (11)

23 limit 22 to yr=“2009 -Current” (4)

Appendix 6. CINAHL search strategy

CINAHL search strategy for JB604 06.05.15

# Query Results

S31 S18 AND S30 37

S30 S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR

S26 OR S27 OR S28 OR S29

957,665

S29 TX allocat* random* 4,263

S28 (MH “Quantitative Studies”) 13,366

S27 (MH “Placebos”) 9,206

S26 TX placebo* 33,746

S25 TX random* allocat* 4,263

S24 (MH “Random Assignment”) 39,076

S23 TX randomi* control* trial* 86,804

S22 TX ( (singl* n1 blind*) or (singl* n1 mask*) ) or TX ( (doubl*

n1 blind*) or (doubl* n1 mask*) ) or TX ( (tripl* n1 blind*)

or (tripl* n1 mask*) ) or TX ( (trebl* n1 blind*) or (trebl* n1

mask*) )

765,707

S21 TX clinic* n1 trial* 171,460

S20 PT Clinical trial 77,813

S19 (MH “Clinical Trials+”) 186,869

S18 S8 AND S17 135

S17 S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR

S16

71,153
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(Continued)

S16 TX endosonogra* 2,392

S15 TX hysterosono* 9

S14 TX (echograph* or echogram*) 208

S13 TX sonogram* 242

S12 TX sonograph* 6,497

S11 TX ultrasound 29,600

S10 TX ultrasonogra* 59,808

S9 (MM “Ultrasonography”) OR (MM “Endosonography”) 10,870

S8 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 1,938

S7 TX (embryo* N2 replac*) 13

S6 TX (embryo* N2 place*) 22

S5 TX (blastocyst* N2 transfer*) 52

S4 TX (embryo* N2 transfer*) 771

S3 (MM “Embryo Transfer”) 262

S2 TX embryo* N3 transfer* 777

S1 (MM “Fertilization in Vitro”) 1,450

W H A T ’ S N E W

Last assessed as up-to-date: 6 May 2015.

Date Event Description

1 March 2016 New search has been performed New searches run in May 2015 and four new stud-

ies added (Ammar 2013, Azmy 2009, Davar 2007,

Maldonado 2005). Five studies were excluded (Bodri

2011, Deep 2013, Hauzman 2012, Porat 2010,

Saharkhiz 2014).
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(Continued)

1 March 2016 New citation required but conclusions have not changed The addition of new studies did not lead to a change in

the conclusions of this review

H I S T O R Y

Protocol first published: Issue 3, 2006

Review first published: Issue 1, 2007

Date Event Description

22 June 2009 New search has been performed Five new studies have been added to the review and

the review style altered to the RevMan 5 requirements

22 June 2009 New citation required and conclusions have changed The conclusions of the updated review have altered

with the addition of five newly identified randomised

controlled trials, and the review has been amended as

a consequence

6 November 2008 Amended Converted to new review format.

14 November 2006 New citation required and conclusions have changed Substantive amendment.

C O N T R I B U T I O N S O F A U T H O R S

Julie Brown took the lead in writing the review and update and was involved in all aspects of review design, search, data extraction, and

summary.

Karen Buckingham was a co-author of the review and was involved in the design, data extraction, and summary. She is a clinical expert

in the field.

William Buckett and Ahmed Abou-Setta helped review the manuscript and are experienced in the specialised field.
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Ahmed Abou-Setta and William Buckett are both authors of separate, complementary systematic reviews on the topic of ultrasound

guidance versus clinical touch during embryo transfer.
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

As per the Cochrane Gynaecology and Fertility Group’s new guidelines, the Peto odds ratio has been replaced with the Mantel-Haenszel

odds ratio.

We have removed the secondary outcome of multiple pregnancy rate - multiple pregnancy (twins, triplets, or higher, order specified if

possible) per clinical pregnancy, confirmed by ultrasound or delivery.
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