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1  | INTRODUC TION

With falling birth rates and an increasingly aging population, efficient 
and highly advanced reproductive medicine must take into account 
the fact that there is limited time to use a small number of gametes. It 
is therefore imperative to select a controlled ovarian hyperstimula-
tion technique that is suited to ovarian reserve, ensure the collection 
and successful incubation of ovarian follicles from the limited num-
ber that is available, and to rapidly and successfully transplant them. 
This can be termed “tailor-made clinical work.” According to one 

study, 30% of failed assisted reproductive technology transfers are 
due to inappropriate embryo transfer methods, with post-transfer 
embryo expulsion occurring in 45%-50% of cases, mainly due to the 
uterine contraction that is associated with the transfer procedure.1 
Cervical stenosis — or “difficult cervix” — also is thought to be in-
volved in ~10% of cases. The following seven conditions to optimize 
the embryo transfer technique are: (1) proper evaluation of the uter-
ine cavity, (2) avoiding the initiation of any uterine contractility, (3) 
the use of soft catheters, (4) avoiding touching the uterine fundus, (5) 
gentle manipulation, (6) getting rid of cervical mucus, and (7) proper 
delivery of the embryo inside the uterine cavity.2 After many years 
of being involved in in vitro fertilization, surgeons have observed 
that although there are many cases in which embryo transfer can be 
performed easily, one also can suddenly encounter cases of “difficult 
cervix,” in which it is extremely difficult to insert the catheter.3 In 
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Abstract
Purpose: Through the use of the trans-vaginal ultrasound-guided pinpoint transfer 
method, the aim was to ensure the safety of the embryo being transferred in cases of 
difficult cervixes. It also was aimed to be able to stop embryo transfers in difficult 
cases and to be able to restart the process under anesthesia or cryopreservation.
Methods: A new type of transfer catheter was developed. With this method, after 
reaching the internal os, the embryologist begins the loading of the embryo into the 
inner catheter. Then, the embryo transfer begins. Under the guidance of the trans-
vaginal ultrasonography, the optimal position for implantation is selected.
Results: Out of 666 cases, 14 were difficult cervixes. This transfer method enabled 
221 of the 666 patients to become pregnant successfully, which was a success rate 
of 33.2%.
Conclusion: From start to finish, this method takes only 2 min. It is simple, fast, and 
reliable, with a high satisfaction rate amongst patients.
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such instances, if the surgeon is manipulating the catheter contain-
ing the embryo, they might fall into a state of panic. Exposure of the 
embryo to the external atmosphere causes its pH to increase and 
its temperature to decrease, resulting in devastating damage to the 
embryo. At the current clinic, the trans-vaginal ultrasound-guided 
Pinpoint transfer method was developed to ensure that embryos 
can be transferred by using a standardized method without causing 
damage, even in cases in which insertion is difficult (Figure 1).4

2  | MATERIAL S AND METHODS

2.1 | Development of a transfer catheter that is 
adapted to the Pinpoint method

The clinic used a double-tube transfer catheter system. The cath-
eter’s outer tube has a round tip to increase the level of echogenicity 
and to make it easier to pass through the cervix. The outer tube is fit-
ted with a silicone flange stopper, which is fixated on the outside of 
the cervix, preventing over-insertion. The Pinpoint method uses the 
double catheter, with a firm outer catheter and a soft inner catheter, 
so that the appropriate hardness can be selected in accordance with 
the transfer method. In trans-vaginal ultrasound-guided transfer, the 
catheter is guided through the internal os to the intracervical trans-
fer point and therefore only the internal tube that is loaded with the 
embryo is used.5

2.2 | Pinpoint transfer technique

Prior to the pinpoint transfer technique6-13 (Figure 2), the uterus is 
measured by using trans-vaginal ultrasound tomography and the en-
tire uterus is imaged on the sagittal plane, with a line from the uter-
ine fundus to the internal or external os as the major axis. Then, the 
length of the uterine cavity and the length of the cervical duct (from 
the internal os to the external os) are measured. The margin of the 
endometrium is traced along a curved line with calipers, the ultra-
sonic probe is removed without freezing the image, and its trajectory 

is left on the display. Then, this is used as a reference to guide the 
inner catheter. After removing the cervical mucus, the outer cath-
eter is inserted through the external os. The outer catheter is fitted 
with a round tip to improve echogenicity and to allow for smooth 
insertion into the cervix. The shaft of the catheter is fitted with a 
silicon stopper that is adjusted to the length of the cervical duct, as 
previously measured by using ultrasound tomography, and the stop-
per is fixated on the external os so that the tip of the outer catheter 
does not pass beyond the inner os. The outer catheter is inserted 
into the internal os before reinserting the ultrasound tomography 
probe. Once the outer catheter tip echo and the caliper trajectory 
are matched, preparations are complete. The adjacent incubation 
room is then contacted and the embryologist opens the incubator 
for the first time and begins loading the embryo. The time between 
loading and delivery to the surgeon in charge of the transfer should 
take 70 seconds and the time that it takes for the surgeon to transfer 
the embryo should be 50 seconds, meaning that the entire trans-
fer process from the incubator into the uterus should take place 
within 2 minute. The inner catheter is inserted into the outer cath-
eter and the surgeon confirms that the inner and outer catheter tips 
are aligned by using the double-line mark on the inner catheter. The 
surgeon then views the ultrasound tomography display and inserts 
the catheter 1-2 cm while monitoring the position of the tip on the 
screen. Once the tip reaches the center of the uterine cavity, the sur-
geon in charge of the transfer instructs the embryologist, who is on 
stand-by beside the surgeon, to press the syringe piston 10 γ to com-
plete the transfer. The entire process, including the time required 
for explanation, should take no longer than 15 minute. Equipment 
proposal and improvement, curve rendering through the introduc-
tion of ultrasonic tomography caliper tracing, the reduction of the 
time that the embryo is exposed to the outer atmosphere, the ability 
to discontinue the process in mid-transfer due to improvements in 
the transfer procedure, the introduction of para-cervical block, and 
the selection of a transfer medium that includes hyaluronan, which 
prevents air bubble movement, all were achieved by using the itera-
tive improvement concept.F IGURE  1 Pinpoint embryo transfer method procedure

F IGURE  2 Double catheter that was developed for use in the 
Pinpoint method
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2.3 | Procedure and background

The procedure and background includes the outer and inner cath-
eter insertion.13

2.3.1 | Outer catheter insertion

Even when a woman is not pregnant, the size of the uterus undergoes 
small variations due to cyclical hormonal changes. Thus, measure-
ments that are taken during a mock transfer that are performed prior 
to the in vitro fertilization (IVF) cycle are not useful because they 
might not ensure accurate insertion. Therefore, in this clinic’s pro-
cedure, the ultrasonic measurement that is taken immediately prior 
to transfer is regarded as the most important data. The length of the 
cervical duct, as measured prior to the transfer, is used to calibrate 
the insertion length of the outer catheter. The silicon stopper usu-
ally is used to prevent the tip of the outer catheter from penetrating 
beyond the internal os. The ultrasonic image of the endometrial cav-
ity immediately prior to the transfer is used to trace the measuring 
caliper. The probe is removed without pausing the image (by pushing 
the ultrasound machine’s freeze key), so that an outline of the en-
dometrial cavity remains on the screen. Then, the outer catheter is 
inserted without ultrasonic guidance, as is done in the clinical touch 
method. However, the outer catheter tip is fixated to the internal 
os. After this, the probe is reinserted and matched to the internal 
os echo and the surgeon places the probe in his or her left hand, 
so that now both the probe and the catheter are in the left hand. 
This outline is used as a reference to track the inner catheter tip. 
Thus, the outer catheter tube insertion is not the start of the embryo 
transfer; rather, it is like an initial stage prior to the embryo transfer. 
Incidentally, there is no need to insert the outer catheter tube with 
ultrasound guidance as this only complicates the procedure.

2.3.2 | Inner catheter insertion

Regarding the inner catheter insertion (Figure 3), the endometrial 
cavity, which is the transfer zone, is a fan-shaped region that extends 
from the internal os to uterus-tube angles on both sides. The inner 
catheter is the narrowest permissible size (3 Fr-size) and is made of 
soft material. Thus, it can be twisted easily about within the uter-
ine cavity between the posterior and anterior walls of the uterus. 
As sagittal images are used, the tip of the inner catheter disappears 
from view on occasion. In some instances, the catheter shaft might 
be mistaken for the tip. This is why it is important that both the 
probe and the outer catheter are held in the surgeon’s left hand. In 
the clinic’s Pinpoint method, the most important point is the inter-
nal os. While maintaining careful attention on the ultrasound image 
so that the inner catheter tip can be confirmed to have emerged 
from the internal os, the surgeon uses his or her right hand to oper-
ate the inner catheter and the left hand to move the trans-vaginal 
ultrasound-guided probe left and right like a pendulum in order to 
keep the tip of the inner catheter in the center of view so that it 
can be manipulated within 1-2 cm from the inner os. This requires 

the surgeon’s full concentration. Once the tip of the inner catheter 
reaches the center of the endometrium, a signal is given to the em-
bryologist, who then presses the syringe piston and completes the 
embryo transfer process.

2.4 | Measures to deal with cases of difficult 
transfer, or so-called “difficult cervix”

Usually, in relation to difficult transfers3 (Figure 4), the round tip is 
effective in allowing the easy insertion of the outer catheter through 
the internal os without becoming lost in the entrance of the cer-
vical duct, which has an inverted abatis shape. The silicon stopper, 
which fixates the position of the outer catheter, is positioned at the 
external os, based on previous ultrasound measurements, and the 
insertion of the outer catheter is completed at the same time. The 
stopper prevents the tip of the outer catheter from going beyond the 
internal os. If the outer catheter does not reach the silicon stopper 
while being inserted into the cervical duct, this indicates that this 
is a case of difficult cervix. The outer catheter then is temporarily 
removed, the catheter’s obturator is removed, and an orthodontal 
platinum needle stylet is used. The outer catheter is reinforced and 
matched to the shape of the cervical duct. Once it is formed into 

F IGURE  3 Photograph of the catheter that is loaded with the 
embryo being inserted. Outer catheter insertion: Outer catheter tip 
is fixed to the internal os. The probe then is reinserted and matched 
to the internal os echo. Next, the surgeon places the probe in his or 
her left hand, so that now both the probe and the catheter are in 
the left hand. Thus, the outer catheter tube insertion is performed 
not at the start of the embryo transfer, but rather as a prior stage to 
embryo transfer. Inner catheter insertion: Inner catheter is inserted 
into the outer catheter and the surgeon confirms that the inner and 
outer catheter tips are aligned by using the double-line mark on 
the inner catheter. The surgeon then shifts his or her attention to 
the ultrasound tomography display and inserts the catheter 1-2 cm 
while monitoring the position of the tip on the screen. Once the 
tip reaches the center of the uterine cavity, the surgeon in charge 
of the transfer instructs the embryologist, who is on stand-by 
beside the surgeon, to press the syringe piston 10 γ to complete the 
transfer
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the shape of the cervical duct, insertion is possible in most cases. 
If insertion is still difficult, a para-cervical block (1% lidocaine local 
anesthetic) is administered so that the cervical duct can be widened 
to allow for insertion. If insertion is still impossible to perform, the 
outer tube insertion and embryo transfer is temporarily discontin-
ued. The following day, the patient can undergo an embryo transfer 
again after fasting and under the same i.v. anesthesia that is used 
for egg retrieval. The major merit of the Pinpoint method is the fact 
that the embryo remains in the incubator, while the outer catheter 
is being inserted prior to the embryo transfer, making it possible to 
discontinue the process at any point. This is an important improve-
ment over conventional methods. The transfer can be completed as 
a simple mock transfer without loading the embryo and therefore 
without any risk of damaging the embryo in cases in which trans-
fer is made impossible by a difficult cervix. This is the first method 
in which this is possible. The embryo transfer surgeon can perform 
the procedure in complete confidence, which ensures the patient’s 
trust, making this improvement revolutionary. If, in the case of blas-
tocyst transfer on cycle day 5, the embryo transfer is postponed, the 
blastocysts are cryopreserved by using vitrification, dilatation of the 
cervical canal is performed, and the embryo transfer is reattempted 
in the next IVF cycle.

2.5 | Measures to deal with cervical deviation that 
is caused by uterine deformity or past surgery

In relation to cervical deviation,14 one of the characteristics of trans-
vaginal ultrasound is the fact that it is can be used to visualize the en-
dometrium, even if the uterus is retroflexed. Naturally, it is also able 
to image cases of a deformed uterus, such as a double uterus, uni-
cornuate or bicornuate uterus, and other types of deformities. It also 
can be used for cases in which the uterus is elongated and there is 
only a small amount of endometrium and in cases of heteromorphic 
lesions in the cervix or intra-epithelial carcinoma, in which coniza-
tion of the cervix was unavoidable. The fact that the silicon stopper 
can be affixed to the tip of the outer catheter and fixed at the inner 
os makes this technique extremely effective even in such cases.

2.6 | Effects on the psychology of the 
patient and husband who wants to be present 
during the procedure

The adoption of this reliable transfer procedure improves the work 
process and allows the embryo transfer to be performed in a famil-
iar environment. A counselor can be standing next to the transfer 

F IGURE  4 Differences in the individual uterine shapes and embryo transfer results using the trans-vaginal ultrasound guided pinpoint 
method. Uterine shapes can differ markedly. When an embryo transfer is performed by using trans-vaginal ultrasound guidance, it is 
absolutely imperative that the embryo transfer site is identified accurately
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patient and provide updates in real time regarding the insertion of 
the catheter and call attention to the ultrasound image of the mo-
ment of embryo transfer. This leads to less anxiety on the part of the 
patient herself. In addition, the fact that the husband can be present 
during the procedure in order to observe the embryo transfer has 
received praise. Some women feel happiness when they experience 
the embryo being reintroduced into their uterus. These women look 
back on the many days of treatment they underwent prior to this 
point and often shed tears of joy. It can be a very moving moment.

3  | RESULTS

At the current clinic, all the embryo transfers are performed by using 
the Pinpoint method. The outcomes are shown in Table 1. Between 
January 4 and December 27, 2011, a total of 666 cases (317 fresh 
embryo transfers, 349 cryogenically preserved embryo transfers), 
resulting in 221 pregnancies (pregnancy rate: 33.2%), was handled. 
This number represents the number of clinically confirmed pregnan-
cies. Fourteen cases involved difficult transfers. During the year in 
question, local anesthetic was used in only three cases in which a 
pregnancy was subsequently confirmed, but there have been reports 
of pregnancy being confirmed when general anesthetic is used. The 
number of transferred embryos was in accordance with the views 
of the Japan Society of Obstetrics and Gynecology, Tokyo, Japan.14

4  | DISCUSSION

In order to achieve the clinic’s goal, an original double-tube transfer 
catheter system was conceived.15 The characteristic shape and ma-
terial of the catheter were selected in accordance with this concept. 
An important point during the embryo transfer is the internal os. The 
Pinpoint method was conceived so as to allow for passage into the 
cervical canal, which is encountered prior to the internal os, and then 
the insertion into the endometrium to be two separate procedures. 

Therefore, the outer catheter does not pass beyond the internal os. 
The passage of the outer catheter beyond the internal os has been 
reported to cause uterine contractility.16 The insertion of the outer 
catheter into the cervical canal and fixing the tip at the internal os 
is significant because it allows the inner catheter to pass through 
the cervical canal barrier-free. Once the cervical canal is passed, the 
endometrium is accessed. As the endometrium is delicate and easily 
injured, a soft catheter is used. The endometrium is in an inverted 
triangle shape and there is only a narrow space between the ante-
rior and posterior walls. Thus, it is easier to navigate a soft catheter 
through this space. As the sagittal plane is used, the catheter tip can 
disappear from sight. The catheter stem also can be transected in 
such a way that it can be mistaken for the tip. This could lead to ex-
cessive insertion past the 2 cm mark. Once the alignment of the tips 
of the inner and outer catheters is confirmed, the surgeon shifts his 
or her view to the ultrasound image monitor display and waits for the 
inner catheter tip to appear, while maintaining attention on the echo 
image of the round tip in the internal os. The surgeon grasps both the 
ultrasound probe and the catheter in the left hand and moves the 
probe in a pendulum-like manner. Using the right hand, the surgeon 
moves the inner catheter forward while focusing on the inner cath-
eter tip on the monitor as it advances into the endometrium. Once it 
reaches the center of the endometrial cavity, the surgeon signals the 
embryologist, who then presses the syringe piston 10 γ.

Recently, this Pinpoint method has been regarded as a negative-
control conventional method and it has been reported that, due to 
its complexity, the surgeon and the embryologist must perform the 
transfer together, with the embryologist advancing the catheter for 
the embryo transfer into the endometrial cavity at the instruction 
of the surgeon.17 In the Pinpoint method, the role of the embryol-
ogist is the same as for conventional methods as the embryologist 
is only required to load and deliver the embryo to the surgeon. The 
only difference is that, at the end of the procedure, the embryol-
ogist presses the syringe piston that is connected to the loaded 
catheter by 10 γ.15 This method is widely used worldwide. As the 
area in which to work is so narrow, it makes little sense for both the 

TABLE  1 Clinical results of the assisted reproductive technology procedures that were performed at this study’s clinic during 2011

Fresh embryo transfer (mean age = 36.1) Vitrified-warmed embryo transfer (36.3) Total (36.3)

Easy case 1 (35.1) 2 (38.6) 1 (36.2) 2 (37.8)

55/226 22/85 133/321 7/20

(24.8%) (25.9%) (41.4%) (35%)

78/311 (25.1%) 140/341 (41.1%) 218/652 (33.4%)

Difficult case Local anesthesia 0/3 0/5 0/2 3/6 3/6 0/0

General anesthesia 0/1 0/0 0/2 0/0

total 0/6 (0%) 3/8 (37.5%) 3/14 (21.4%)

Total 56/230 (24.3%) 22/87 (25.3%) 136/329 (41.3%) 7/20 (35.0%) 221/666 (33.2%)

Between January 4 and December 27, 2011, a total of 666 cases (317 fresh embryo transfers, 349 cryogenically preserved embryo transfers) was 
handled, resulting in 221 pregnancies (pregnancy rate: 33.2%). This number represents the number of clinically confirmed pregnancies. Fourteen cases 
involved difficult transfers. During the year in question, local anesthetic was used in only three cases in which pregnancy was subsequently confirmed, 
but there are reports of pregnancy being confirmed when general anesthetic is used. The number of transferred embryos was in accordance with the 
views of the Japan Society of Obstetrics and Gynecology, Tokyo, Japan.
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embryologist and the surgeon15 to both be involved in the catheter 
insertion.17 For this reason, the Pinpoint method that is used at the 
clinic uses an improved surgical procedure. An assessment of the 
shape of the uterus is done prior to the procedure by using ultra-
sonography. The probe is removed without freezing the image, so 
that the trajectory of the caliper on the sonographic slice remains 
visible. Then, the outer catheter is fixed at the internal os without ul-
trasound guidance and the probe is reinserted. Therefore, the outer 
catheter does not require ultrasound guidance when this procedure 
is used. This is significant because in cases of so-called “difficult cer-
vix,” ultrasound guidance does not lead to a solution to the problems 
with catheter insertion. Therefore, the author emphasizes the fact 
that this method uses a double-catheter system, which allows the 
Pinpoint method to satisfy all seven Mansour conditions.2
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