REFLECTIONS

Validation of a highly realistic g
embryo transfer simulator
and trainer

Establishment of a pregnancy by assisted reproduction re-
quires a successful embryo transfer. Although embryo im-
plantation after transfer does not happen in all cases, even
in the hands of the most highly skilled providers, data suggest
that a lower implantation rate may result following embryo
transfers by less skilled providers. Thus, optimal pregnancy
outcomes after embryo transfer require highly skilled pro-
viders. For this reason, it is critical that trainees are provided
with opportunities to finely hone and develop robust embryo
transfer skills.

Unfortunately, reports suggest that embryo transfer
training varies greatly across the United States. A study in
2007 (1) found that only 44% of US Reproductive Endocri-
nology and Infertility (REI) fellowship trainees performed em-
bryo transfers. More recently (2), a survey of US programs in
2020 revealed that 21% of trainees performed no embryo
transfers, and 42% of senior REI fellows had performed fewer
than 10 procedures with live embryos. Furthermore, this sur-
vey revealed striking variability in the level of training expe-
rience across the United States. As a result of this variability,
“nearly one-half of graduating fellows in REI are receiving
inadequate training in embryo transfer” (2). Clearly, embryo
transfer is a high-stakes procedure in assisted reproduction,
and these reports indicate that training is variable and
possibly suboptimal for some trainees before they progress
to independent clinical practice. Therefore, the question arises
“How can this be achieved without compromising pregnancy
outcomes for patients?”

The logical answer is simulation. For example, the airline
industry uses simulation to provide pilots with skills in chal-
lenging situations where skills can be honed without conse-
quences. Recognizing the importance of embryo transfer
skill for the specialty, the Accreditation Council for Graduate
Medical Education designated the procedure as a core compe-
tency and permitted “mock or simulation” in lieu of live
transfers. Unfortunately, some low-cost solutions, such as
mock embryo transfer training with an intrauterine insemina-
tion catheter (3), demonstrated that mock training reduced
skill acquisition rather than increasing mastery of embryo
transfers. This suggests that mock transfers alone may not
impart the requisite skills.

This conundrum led the American Society for Reproduc-
tive Medicine (ASRM) leadership, spearheaded by Dr. Richard
Reindollar, to develop a program of embryo transfer training.
The linchpin was the VirtaMed embryo transfer trainer, but
the ASRM leadership went further to develop an entire
educational pedagogy to support the development of skills
in the procedure. In a study by Ramaiah and colleagues (4),

the virtual embryo transfer simulator improved transfer skills
by developing a curriculum for training, demonstrating pro-
gressive skill development and, like a flight simulator trainer,
provision of a highly realistic simulator requiring coordina-
tion of ultrasound scanning with catheter manipulation.

Notably, there are four different uteri to present trainees
with different challenges. Metrics are tracked by a computer,
while the positions of the inner and outer catheters are moni-
tored by ultrasound—just like in a live embryo transfer. The
platform allows for different approaches to the procedure,
such as the “direct transfer method” and the “afterload
method.” In addition to skill acquisition, trainee confidence
also significantly improved, an especially important compo-
nent of procedural mastery.

These results allow us to revisit the question of how to
impart skills to trainees without compromising patient out-
comes. The pedagogy described by Ramaiah et al. (4) suggests
a logical solution: incorporate a highly realistic simulation
into fellowship training. The course might be used in training
programs where there is a reluctance to provide live embryo
transfer experience because of the high stakes nature of the
procedure. Trainees could be required to complete the course
before performing live embryo transfer procedures. Another
possibility is that the course might be required for trainees
in programs where experience in live embryo transfer is insuf-
ficient. From the perspective of the two co-authors of this
commentary, perhaps the course could be required for all
REI trainees prior to graduation. Doing so would promote skill
development and confidence in trainees and might address
the variability that exists across the programs. Of course, a
simulated embryo transfer cannot take the place of a live
embryo transfer, just as a flight simulator cannot teach a pilot
to fly.

Some studies have documented a learning curve for
trainees in the procedure, associated with the establishment
of pregnancies, which the ASRM simulator would address
(5). Other studies, notably a retrospective comparison between
highly supervised trainees and faculty (2), found no learning
curve when pregnancy was the outcome. However, it is
possible that the faculty would preferentially perform the
transfers judged to be most difficult, a choice that could act
as a possible confounder in this retrospective cohort. Another
possible explanation proffered by the trainees is that the
Northwestern University REI fellows are just unusually skilled
and for this reason a learning curve was not detectable Well,
maybe.

Although the report by Ramaiah et al. (4) documented dif-
ferences in skill acquisition and confidence, there were some
limitations. The improvement in skills was not linked to
improvement in pregnancy outcome. Determining whether
a correlation exists between improvement in skills and preg-
nancy outcome associated with the curriculum remains to be
demonstrated.
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The metric validation of the ASRM simulator and trainer
represents an important milestone for the field of assisted
reproduction. We applaud the authors for making this seminal
contribution to the training of REI fellows and for addressing
this important issue in the field of assisted reproduction.
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You can discuss this article with its authors and other
readers at
https://www.fertstertdialog.com/posts/32207
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