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ABSTRACT

Objective: To evaluate retrospectively the efficacy of  ultrasound-guided embryo transfer method on pregnancy and implantation 
rate and compare with clinical touch method. Material and methods: The results of 582 cycles from our in vitro fertilization 
and embryo transfer (IVF-ET) program conducted at Jaipur Fertility Centre, an Infertility Unit of Mahatma Gandhi University 
of Medical Sciences and Technology, Jaipur, Rajasthan were analyzed retrospectively and comparison was made between those 
carried out using ultrasound guidance and those by clinical touch method. Results: Higher pregnancy and implantation rates 
(37.19% and 19.66%, respectively) were found in the group using the transabdominal ultrasound guidance during ET compared 
with those in the group using the clinical touch method (30.92% and 16.22%, respectively). The difference was not statistically 
significant. Conclusion: Older women (>35 years) and in the subgroup when the clinician rated the transfer procedure as 
easy with some difficulty, there appeared to be a substantial improvement in the pregnancy rate and the difference was 
statistically significant. We believe that ultrasound-guided ET should be used in these subgroups.
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ET procedure3,4,8. We divided our study population 
according to: i) Number of embryo transferred; ii) age of 
patient; and iii) ease of transfer to delineate a subgroup 
of patients that would particularly benefit from their 
embryo being transferred under ultrasound guidance.

MATERIAL AND METHODS

A retrospective study of in vitro fertilization and embryo 
transfer (IVF-ET) cycles from June 2011 to August 2012 
was performed. Between June 2011 to December 2011 the  
clinical touch method had been adopted for 262 cycles 
in our IVF-ET program. Between January 2012 and 
August 2012, 320 cycles of IVF-ET were performed 
under transabdominal ultrasound guidance. During 
both periods, there was no change in ovarian stimulation 
method, oocyte retrieval, culture media and culture 
system. For ET, Wallace and Cook echo tip catheters 
were used. Exclusion criteria were: age 45-year-old, 
more than three previous assisted conception cycles 
and transfer requiring general anesthesia for the 
patients. One clinician and three ultrasonographers 
were involved in the study. All ultrasonographers were 
specialists in infertility. An ultrasound machine with 
3.75 MHz transabdominal probe was used on all women 
in ultrasound group.

Controlled ovarian hyperstimulation (COH) was carried  
out in more than 85% of patients with recombinant 

Transabdominal ultrasound-guided embryo transfer  
(ET) has been described by various authors since 
1985 to improve the pregnancy rate1-4. However, 

significantly higher pregnancy rates following 
transabdominal ultrasound guidance have not been 
consistently demonstrated. Lindheim et al, first reported 
that ultrasound guidance improved pregnancy outcome 
only in easy transfer5. Subsequently, two studies 
demonstrated significant differences between the 
clinical touch method and transabdominal ultrasound-
guided ET retrospectively6 and prospectively7.

Most studies trying to address the issue of whether 
ultrasound guidance is beneficial to ET conclude that 
although pregnancy rates may not be significantly 
raised, ultrasound guidance provides both the clinicians 
and patients with greater degree of confidence in the 
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follicle-stimulating hormone (FSH) and human 
menopausal gonadotropin (hMG) with half-dose of 
gonadotrophin-releasing hormone (GnRH) agonist 
after down regulation with GnRH agonist in the 
preceding late luteal phase. Rest of the patients were 
induced by short protocol with GnRH agonist along 
with recombinant FSH or hMG. Follicular growth was 
followed by transvaginal ultrasonography and once 
adequate follicular maturation was obtained, human 
chorionic gonadotropin (hCG) was administered and 
oocyte retrieval was performed about 36 hours later 
under transvaginal sonographic guidance and general 
anesthesia. ET was carried out on Day 3 or Day 5 after 
oocyte retrieval. Frozen ETs were excluded from the 
study.

THE EMBRYO TRANSFER PROCEDURE

We carried out all the ET in the operation theater. 
Three embryos were usually prepared for transfer. 
In case, where numbers of embryos formed were less 
than three, less number of embryos, i.e., one or two 
were transferred. The patients arrived with semi-filled 
bladder in ultrasound-guided group and with empty 
bladder in clinical touch group. In both clinical touch 
and ultrasound group, the clinicians started the ET in 
the same way, i.e., cleaning the external genitalia with a 
dry swab before insertion of a sterile speculum into the 
vagina. The external cervical os was then cleaned with 
a dry cotton swab and mucus in the cervical canal was 
removed with a mucus extractor. Embryos were loaded 
into Wallace sure view and Cook echo tip catheter. The 
catheter was then handed over to the clinician who 
inserted it through the cervical canal. At this stage, there 
was a difference between the two groups. 

In the clinical touch group, when the clinician was 
satisfied with that he had placed the catheter as close 
to the fundus as possible without touching it, the 
plunger was depressed; but in the ultrasound group, 
the ultrasonographer used a transabdominal ultrasound 
to guide the clinician in the positioning of the tip of 
the catheter to ~15 mm from the fundus of the uterine 
cavity. The plunger was then depressed and the air 
bubbles observed to be expelled from the catheter tip. 
The embryos were injected over 30 seconds, allowing 
observation of the movement of the air bubbles into 
uterine cavity. Removal of the catheter was also 
monitored by ultrasound and retention of the air bubbles 
was observed in the fundal position. The catheter was 
carefully checked under microscope and the embryo 
retained within the lumen or adherent to the surface of 
the catheter were reharvasted. The embryo can be clearly 

identified by air bubbles inserted on either side, which 
are seen as bright echoes on the ultrasound image.

The clinician was then required to rate the ET procedure 
in terms of ease of transfer before they left the ET room. 
The rating system guidelines were:

 Â Very easy: Transfer catheter went straight through 
the cervix.

 Â Easy with some difficulty: Required the separation 
of the transfer catheter to advance the sheath of a 
stiffer catheter to facilitate the transfer.

 Â Difficult: Required in tenculum in addition to those 
requirement in easy category.

A positive pregnancy outcome was a positive blood 
pregnancy test performed 2 weeks after the ET and 
an ultrasound scan showing at least one sac in the 
uterine cavity 2 weeks after the positive pregnancy test. 
Statistical analysis: A p value <0.05 was considered to be 
statistically significant.

RESULTS

The pregnancy rate and implantation rate appeared 
higher in the ultrasound-guided group but not 
significant statistically (Tables 1 and 2).

When the analysis was performed controlling for the 
number of embryos transferred, there was no significant 
difference in the two groups whether one, two, three 

Table 1. Clinical Data of IVF Cycles in Clinical Touch 
and Transabdominal Ultrasound Groups
Variables Clinical touch  

(n = 262)
Ultrasound- 

guided (n = 320)
Age in years 34.2 33.9
Primary infertility (%) 142/262 = 54.2 165/320 = 51.6
Mean infertility duration 
in years

6.0 5.6

Cause of infertility
 Unexplained (%) 44/262 = 16.8 63/320 = 19.7
 Male % 92/262 = 35.1 112/320 = 35
 Only female % 98/262 = 37.4 127/320 = 39.7
 Combined % 28/262 = 10.7 18/320 = 5.6
Mean number of 
embryos available 

7.8 6.9

Mean number of 
embryos transferred

2.56 2.37

Mean number of oocyte 
retrieved

13.2 12.3

Days after retrieval 3.1 3.2
No significant difference was observed between the two groups.
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Table 3. Outcome of ET in Subgroups

Pregnancy rate in subgroups Clinical touch (n = 262) Ultrasound-guided (n = 320) P value

Number of embryo transferred

One 3/21 = 14.3% 15/55 = 27.27% 0.327 NS

Two 15/72 = 20.8% 24/92 = 26.1% 0.549 NS

Three 63/169 = 37.3% 80/173 = 46.24% 0.116 NS

Age of patients

≤35-year-old 53/141 = 37.6% 69/186 = 37.1% 0.981 NS

>35-year-old 28/121 = 23.14% 50/134 = 37.31% 0.021 S

Ease of ET

Very easy 65/174 = 37.4% 85/225 = 37.8% 0.986 NS

Easy with some difficulty 12/62 = 19.35% 25/68 = 36.8% 0.045 S

Difficult 4/26 = 15.38% 9/27 = 33.33% 0.231 NS

NS = Not significant; S = Significant.

Table 4. Pregnancy Rate According to the Position of the Air Bubbles

Distance of air bubbles from fundus (mm) No air bubbles Total

0-5 6-10 11-15 16-20 21-25 26-30

Total 13 34 49 14 6 5 4 125

Pregnancy 4 13 21 5 2 1 0 46

Pregnancy rate (%) 30.77 38.24 42.86 35.71 33.33 20 0 36.8

Table 2. Outcome of ETs Performed with Clinical Touch and Ultrasound Guidance

Clinical touch (n = 262) Ultrasound-guided (n = 320) P value

Pregnancy rate (%) 81/262 = 30.92% 119/320 = 37.19% 0.134 NS

Implantation rate (%) 109/672 = 16.22% 149/758 = 19.66% 0.103 NS

NS = Not significant.

embryos were transferred. When controlled for age of 
women (≤35 and >35 years old) again the results were 
not significantly different in ≤35 years of age group 
but they were statistically significant in age group  
>35 years old (23.14% vs. 37.31%, respectively). 
Pregnancy rate in ‘easy with some difficulty’ ultrasound 
group was 36.8% vs. 19.35% in comparison to clinical 
touch group (statistically significant p < 0.05). It may  
be due to precise recognition of position of uterus 
in ultrasound-guided cases. If we only examined the 
cases, which were rated ‘difficult’ the difference in 
favor of the ultrasound group appeared nonsignificant 
(Table 3).

Out of 320 ultrasound-guided ET, in 125 patients, 
distance of air bubbles from fundus was noted. 
Pregnancy rate according to the position of the air 
bubbles was calculated. Maximum pregnancy rate was 
achieved when the distance of air bubble was between 
11-15 mm from the fundus. Four cycles were excluded 
from this analysis because there was no description of 
the location of air bubbles in these cases (Table 4).

DISCUSSION

Since the IVF pregnancy was achieved, some aspects 
of the technique have remained largely unchanged, 
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whilst other have been constantly evolving, the most 
significant development being in ovulation induction, 
the use of intracytoplasmic sperm injection (ICSI) 
and in the development of culture media. Despite 
these improvements, the majority of the transferred 
embryos fail to implant. This failure may be due to 
poor quality embryo, lack of uterine receptivity or 
the technique of ET itself9,10. Defining the factors 
that are important for successful ET after IVF has 
been a major issue. Based on the questionnaires 
distributed amongst highly experienced IVF clinical, 
Kovacs summarized the answers11. The factor that got 
highest votes was the need to remove hydrosalpinx 
before treatment. The other important factors in 
order of priority included absence of bleeding, type 
of catheter used, not touching the fundus, avoid 
the use of a tenaculum, removal of all mucus from 
the cervix, ultrasound details of the cavity before 
treatment, leaving the catheter in place for at least  
1 minute, 30 minutes rest after transfer, dummy transfer 
before treatment, ultrasonic monitoring of transfer and 
antiprostaglandins to prevent contractions. Although 
the clinician rated the importance of ultrasound 
guidance as 11th of 12 factors, the role of ultrasound 
monitoring during transfer should receive more 
emphasis. The cause of low priority of this factor 
might be due to the inconvenience and inaccuracy of 
transabdominal ultrasound guidance. 

Generally, the positions of air bubble indicate the 
position of the embryos. It was recommended that 
the tip of the catheter be positioned 15 mm from the  
fundus of the uterine cavity to avoid placement of 
embryos close to the uterine fundus7. In our study, the 
point of placement of embryo was also 15 mm from 
the fundal limit of the uterine cavity. We could transfer 
the embryos to the precise place under transabdominal 
ultrasound guidance. There was no pregnancy in four 
cases in which air bubbles could not be identified. It 
is likely that these embryos were misplaced probably 
due to uterine contractions or technical errors. In two 
cases embryos remained in the lumen of catheter. 
In other cases, we suppose that the catheter was 
inadvertently abutting the internal tubal os and the 
bubbles disappeared in the tubal canal. Furthermore, 
we experienced some cases in which the air bubbles 
moved towards the cornue or the cervix from the 
position of the tip of the catheter. These observations 
also suggest that adequate monitoring by ultrasound 
guidance is very important during ET.

Evidence emerging from 17 to 20 randomized 
controlled trials comparing ultrasound guidance versus 

the ‘clinical touch’ method for ET have been evaluated. 
Clinical pregnancy rates were found to be statistically 
significant higher (odd ratio [OR] 1.31-1.50) with 
transabdominal ultrasound guidance7,12. It has been 
reported that high frequency uterine contractions on 
the day of embryo transfer hinder IVF-embryo transfer 
outcome13. It was reported that tactile assessment of 
catheter placement was unreliable14. 

The outer guiding catheter inadvertently abutted 
the fundal endometrium or the internal tubal os and 
intended the endometrium. The transfer catheter 
was seen to be embedded within the endometrium. 
Transabdominal ultrasound-guided ET can minimize 
these endometrial traumas and thus reduce the uterine 
contractions. As transabdominal ultrasound can 
supply fine picture of the flexion of the uterus and the 
curve of the uterine endometrial midline, the clinician 
can insert the catheter smoothly without endometrial 
trauma under the monitoring, and stop the catheter 
before reaching the fundus. If the curve of the uterine 
endometrial midline is sharp, we stop the outer sheath 
before intending the endometrium and advance only 
the inner catheter, which is softer than the outer sheath, 
upto 15 mm from the uterine fundus. These atraumatic 
procedures probably contributed to successful ET in the 
present study because bleeding from the endometrium 
or the uterine cervix is a significant negative factor for 
ET, as suggested by Kovacs11.

The procedure was readily accepted by the patients 
who were reassured by the visualization of the transfer 
process. The acceptance by the clinician was also high 
with no significant added time, and the procedure was 
done with more confidence as the catheter is advanced 
to the fundus of the uterus under ultrasound scan 
guidance. Furthermore, ultrasound-guided ET may have 
two additional advantages over clinical touch ET when 
considering that: i) Blind catheter placement has been 
shown to result in a malposition of the catheter in >25% 
of cases, thus indicating that tactile assessment of ET 
catheter position is unreliable14 and ii) the depth of the 
embryo replacement into the uterine cavity influences 
implantation rates, with high pregnancy rates obtained 
when the embryos are replaced 15-20 mm from the 
fundal endometrial surface7. Ultrasound assistance in 
the ET is a pivotal tool for improving pregnancy rate in 
assisted reproduction irrespective of whether embryos 
are fresh or frozen and replaced in spontaneous, 
stimulated or artificially prepared cycles. A report 
showing that ultrasound-guided ET improves outcome 
in patients with previous failed IVF cycles provides 
further evidence in this regard12. 
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CONCLUSION

There was no significant difference in the pregnancy rate 
when the number of embryos transferred was controlled. 
Based on the results obtained from the present study, 
transabdominal ultrasonography guidance appears to 
be an essential factor for improving the results of ET 
especially in case of easy with some difficulty ET and 
in older women.
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