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 Frozen-thawed embryo t ransfer  (FET)  is  an 
important link of assisted reproductive technique (ART), 
which is performed by implanting the thawed cryo-
preserved embryos into uterus, and recommended for 
preventing the ovarian hyperstimulation or to those by 
whom an embryo implantation is needed once again after 
an invalid in vitro fertilization-embryo transfer (IVFET), in 
order to avoid the painful experience of oocyte retrieval 
and to reduce the expensive medical cost. Though 
along with the improving technique in freezing embryo 
and thawing, embryos offered by laboratory for clinical 
use become better and better in quality, unsuccessful 
pregnancy remains a problem often encountered in 
clinical practice, especially low embryo implantation 
rate (IR) and pregnancy rate (PR) of FET in women 
of comparatively elder childbearing age have raised 
extensive attention(1). Therefore, it is important to design 
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a program of FET to improve the endometrium to elevate 
the embryo IR and PR. 

Currently, the most popularly used method for this 
issue is the transfer of frozen-thawed embryo in a natural 
cycle or in a cycle programmed with human menopausal 
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gonadotropin (hMG) and hormone replacement therapy 
(HRT)(2,3). Unfortunately, the short-term usage of high 
dose gonadal hormone in the programmed cycle would 
raise the risk for cancers sensitive to sexual hormone 
in t issues of ovaries, rectum, mammary gland and 
endometrium. Moreover, the influence of high dose 
estrogen used to maintain pregnancy in the first 2
3 months of pregnancy on the remote safety of embryo 
should not be ignored either(4).

 
In the light of the fact that the Chinese herbs for 

tonifying Shen ( ) activating blood and warming 
uterus are known to have obvious effects of regulating 
menstruation, promoting ovulation(5), and improving 
uterine endometrium(6), Bushen Wengong Decoction (

, BSWGD) was used in FET by the authors in 
recent three years, and the IR and PR of FET in natural 
cycle were compared with those in programmed cycle 
prepared by hMG alone or BSWGD combined with low 
dose of hMG. 

METHODS 

 Subjects
Tw o  h u n d re d  a n d  s i x t y - t w o  s u b j e c t s  ( 6 7 4 

transferred embryos) who received FET from August 
2003 to March 2006 in Shanghai Institute of Planned 
Parenthood Research/WHO Col laborat ing Center 
for Research in Human Reproduction were analyzed 
retrospectively. Of them, the 85 subjects confirmed to 
have normal ovulation were assigned to Group A, the 
natural menstruation cycle group; the other 177 subjects 
with abnormal ovulation were assigned to Group B, which 
was in turn subdivided, according to the pretransfer 
treatment they had received into three groups: Group 
B1 which received BSWGD (50 cases), Group B2 which 
received hMG (58 cases) and Group B3 which received 
BSWGD combined with low dose of hMG (69 cases). The 

difference among the four groups in clinical materials 
was insignificant. See Table 1.

Treatment 
1. Endometrium preparing for transfer treatment
The tested Chinese herbal medicine BSWGD was 

prepared by boiling Radix Codonopsis15 g, Rhizoma 
Atractylodes Alba12 g, Polia12 g, Fructus Evodiae4.5 
g, Cortex Cinnamomi6 g, Cornu Cervi degelatinatum12 
g, Herba Epimedii12 g, Herba Cistanches12 g, Fructus 
Corni9 g, Cortex Eucommiae12 g, Carapax et Plastrum 
Testudinis12 g, Herba Asari cum Radice2.5 g, Radix 
Angelicae sinensis9 g,Radix Salviae Miltiorrhizae30 g 
andCaulis Spatholobui30 gtogether in the routine manner, 
with 12 g of Cynanchi Paniculatiput in several minutes 
later. The dosage described above was the dose for one 
day, which would be taken orally together with 2 g of 
powdered Placenta Hominis.

To the patients in Group A, no pretransfer treatment 
was given for they had normal menstrual cycle and 
endometrium.

 
To the patients in Group B1, BSWGD was given one 

dose a day from the 4th to the 9th day of the menstrual 
cycle for 6 successive days. To the patients in Group 
B2, 150 IU of hMG (product of Livzon Pharmaceutical 
Group Inc, Zhuhai) was administered by intramuscular 
injection on the 5th, 7th, 9th, and 11th or 13th day of the 
menstrual cycle, with 600 IU hMG given in total. And to 
those in Group B3, besides BSWGD was given at the 
same dose with the same method as that to Group B1, 
150 IU of hMG was injected on the 10th and 12th day, 
the total dosage being 300 IU.

2. Frozenthawed embryo transfer (FET)
The fo l l i cu la r  d iameter  in  a l l  pat ients  were 

measured with Medison 8000 Live colour Bultrasound 

Table 1. Comparison of Clinical Characteristics among Groups

Group Case
Age(Yr.,Case) Course

(Yr.,± s )
Type (Case) Etiological Factor (Case)

 >35 <30 30-35 PI SI M F Both M & F Unclear
A 85 39 32 14 4.3±2.9 37 48 14 56 8 7

B1 50 28 18 4 5.0±3.7 25 25 11 33 5 1
B2 58 26 24 8 4.1±4.1 20 38 8 36 9 5
B3 69 29 32 8 5.3±2.6 33 36 9 48 5 7

   Notes: PI: primary infertility, SI: secondary infertility; M means male, F means female
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every two days from the 10th day of menstrual cycle until 
its diameter reached  18 mm, which happened generally 
on the 14 16th day, indicating that ovulation would 
occur 36 48 h later. At that time, human chorionic 
gonadotropi (hCG) in the dose of 5 000 10 000 IU was 
given additionally to patients in Group B2 and Group B3.

 
The embryo transfer started just after ovulation with 

intramuscular injection of progesterone 50 mg per day 
and the operation of FET took place on the 4th day with 
the embryo slowly frozen and rapidly thawed by Testart's 
method with the Planer Kyro10MRV programmed freezer. 
Bultrasound examination was performed 5 weeks after 
FET (i.e. the 7th week of pregnancy) to monitor the 
condition of pregnancy, and progesterone would be 
discontinued when uterine pregnancy was confirmed by 
the presence of fetal heart.

 
Items and Methods of Observation 

1. Thickness of endometrium was measured with 
Medison 8000 Live colour Bultrasound at the same time 
before FET when the follicular diameter was estimated to 
determine the occurrence of ovulation, that is, once every 
other day starting from the 10th day of menstrual cycle 
for about 3 4 times, and the datum obtained at the last 
measuring was used for analyzing. 

2. The quality of embryo transferred was scored by 
Edwards  embryo scoring system(7) as follows: equal-
sized symmetrical transparent blastomeres without 
fragment was regarded as grade  and scored as 4; 
uneven blastomeres with fragmentation less than 10% 

was regarded as grade  and scored as 3; uneven 
blastomeres with fragmentation between 10% 50% was 
regarded as grade  and scored as 2; and those with 
fragmentation over 50% as grade  and scored as 1.

 
Cumulative embryo score (CES) was calculated 

according to the following formula: CES= Number of 
blastomeres transferred Sum of scores of all embryos 
transferred.

3. Effects of embryos frozen for different cryo-time 
(sorted as <100 days, between 100 200 days, and >200 
days) on FET pregnancy rate, CES and CES/number of 
embryos transferred (CES/N) were compared.

4. Regression analysis was performed on the 
pregnancy rate influencing factors of FET, including the 
number, cryo-time, and age of embryos, the thickness of 
endometrium, and the use of BSWGD and hMG.

Statistical Analysis
The software SAS 8. 0 was used for statistical 

analysis. By setting the FET influencing factors, including 
number of embryos transferred, embryo cryotime, age 
of embryo, thickness of endometrium, use of BSWGD 
and use of hMG as variables and the age of patients 
as dummy variable in the Logistic regression model, 
the significance of differences among the factors were 
detected and the correlation between them analyzed. The 
comparisons of IR and PR between groups were tested 
by Chisquare test.

Table 2. Comparison of FET Embryo IR and PR among Groups Case (%)

Group Case Age (Year)
Number of

Transfer Cycle
Implantation Rate Pregnancy Rate

A 85 <30 39
30 35 32

 >35 14
B1 50 <30 28

30 35 18
 >35 4

B2 58 <30 26
30 35 24

 >35 8
B3 69 <30 29

30 35 32
 >35 8

Notes: *P <0.05, compared with Group A of corresponding age sect; P <0.05 compared with Group B1 of the corresponding age sect

  9.6(10/104) 20.5(8/39)
10.0(9/90) 21.9(7/32)
  5.5(2/36) 14.2(2/14)
  9.6(6/62) 21.0(6/28)
15.0(6/40)* 33.0(6/18)*
  8.3 (1/12)* 25.0(1/4)*
20.0(16/80)* 46.0(12/26)*
16.0(10/62)* 33.3(8/24)*
11.1(2/18)* 25.0(2/8)*
24.6(18/73)* 51.7(15/29)*
16.9(13/77)* 37.5(12/32)*
20.0(4/20)* 50.0(4/8)*
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 RESULTS 
Comparison of FET Embryo IR and PR 
among Groups

As shown in Table 2, compared with Group A, 
both embryo IR and PR were significantly higher in 
subjects in age sects of 30 35 years and > 35 years 
old in Group B1, also in all age sects of Group B2 and 
B3, all showing significant difference (all P  < 0.05). 
Moreover, comparisons of the two parameters between 
the three subgroups of Group B showed that significant 
difference only presented between subjects in <30 years 
and >35 years age sects in Group B1 and Group B3. No 
significant difference was shown in the two parameters 
between Group B 2 and Group B3 ( P >0.05).

Effect of Embryo Cryo-time on PR of FET, 
CES and CES/N

As shown in Table 3, the PR of FET by transferring 
embryos with a cryo-time of > 200 days was significantly 
lower than that with a cryotime of < 100 days ( P < 0.05), 
suggesting that cryo-time could apparently influence 
the PR of FET. But the cryo-time of embryos showed 
insignificant effect on CES and CES/N ( P > 0.05) . 

Analysis on PR Influencing Factors of FET 
As shown in  Table  4 ,  among a l l  the factors 

analyzed, significance was shown in 4 factors, i.e., 
embryo cryo-time, endometrial thickness, use of BSWGD 
and use of hMG ( P < 0.05).

DISCUSSION
FET was recommended for preventing oembryo 

implantation after an invalid fertilizationembryo transfer 
(IVFET) in vitro. Despite that embryos transferred are of 
highquality nowadays, un-impregnation remains a knotty 
problem often encountered in clinical practice. So, to 
select an optimal protocol for improving endometrium 
up to the requirement of embryo implantation is very 
important.

Nowadays, the most popular method used in the 
world is embryo transfer in natural menstrual cycle, but 
it is a pity that through that way the pregnancy rate is 
merely about 20%. Moreover, the hyperdosage of sex 
hormone applied in the hMG and HRT protocol, which 
is needed for endometrium preparing in patients with 
anovulatory menstruation, could raise the risk of gonadal 
hormone sensitive tumors, and also may endanger the 
safety of embryo in the long run.

B S W G D  h a s  e f f e c t s  o f  i n v i g o r a t i n g  S h e n , 
promoting blood circulation, regulating menstruation 
and assisting conception. Of the ingredients of the 
recipe, Radix Codonopsis and Rhizoma Atractylodes 
Alb acould strengthen Pi ( ) and tonify vital qi, Polia 
could invigorate Pi and dispel dampness, Cornu Cervi, 
Fructus Corni, Herba Epimedii, Herba Cistanches and 
Cortex Eucommiae could reinforce Gan ( ) and Shen 
and invigorate yang. It has been confirmed that all 
the above mentioned herbs have effects of regulating 
menstruation, inducing ovulation, assisting fertilization 
and promoting early embryonic development(8). Moreover, 
Carapax et Plastrum Testudinis could nourish yin and 
tonify Shen; Placenta Hominis could supplement qi and 
nourish yin; Cortex Cinnamomi, Radix Angelicae sinensis, 
Radix Salviae Miltiorrhizae and Caulis Spatholobui 
could dredge the meridians, activate blood circulation 
and warm the uterus and increase the blood flow in 
ovary and endometrium to improve the function of 
microcirculation(9). When endometrium is rich in blood 

Table 3.Effect of Embryo Cryotime on PR of FET, CES and CES/ N

Embryo Cryo-time Number of Cycle Pregnancy Rate (%) CES (Score) CES/N (Score)

<100 Day 92 37/92 (42.8) 23.5 9.38
101 200 Day 88 26/88 (29.8) 20.6 8.60

>200Day 80 18/80 (22.4)* 24.5 9.85
Note: * P <0.05, compared with that of FET with embryo cyto-time <100 days

Table 4. Analysis of Factors Influencing PR in FET

 Factor
Predictive

Value
95% Confidence

Interval
P  Value

Number of Embryo 0.837 0.381 1. 387 0.6567
Embryo Cryo-time 0.993 0.986 1. 000 0.0370
Days of Embryo 0.921 0.377 2. 248 0.8559

Endometrial Thickness 0.929 0.759 1.138 0.0478
BSWGD 4.102 1.405 11. 979 0.0098

hMG 2.830 1.057 7. 572 0.0384
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supply and glandular organ secretion is prosperous, 
administration of low dosage of hMG could promote 
the development of fol l icles, elevate the levels of 
endogenous estrogen and progestin, and increase the 
endometrial thickness for the turn from the proliferation 
phase to the secretory phase, thus to make preparation 
for implantation of fertilized ovum.

It has been reported that significant morphological 
changes of endometr ium can be observed during 
the secretory  phase under  e lect ron microscope, 
especially the inosculation of cytoplasmic ecphyma with 
implantation window in endometrium occurs between 
the 19th and 24th day of the menstrual cycle, and lasts 
for merely 24 48 h(10). Pregnancy is likely to happen 
successfully when embryo implantation takes place 
during this phase.

Our present study has found out that the cycle 
programmed by BSWGD combined with low dose hMG 
was superior to the naturally cycling control in increasing 
embryo IR and PR, and as compared with the hMG cycle, 
it could produce similar effect on IR and PR like hMG 
does though with low dose of hormone used. 

We also investigated the influencing factors of 
FET PR, including the number, age, cryo-time of embryo 
transferred and the endometrial thickness. Results 
showed that there is no correlation between the number 
of embryos transferred and PR. To avoid multiplets, 1
3 embryos were transferred to each patient in the study 
according to the age of the patients and the number 
of embryos thawed. Among them, two patients who 
received single embryo in the BSWGD group's 30
35 years age sect got pregnant, suggesting that single 
embryo FET should not be abstained in clinical practice. 
Besides, no correlation between the age of the embryo 
and PR of FET was found.

Currently, some reproductive medicine centers 
claimed that FET should be conducted after the embryos 
have been preserved for over 3 months. But in our study, 
it has been found that the PR of FET by implanting 
embryos with a cryotime of > 200 days was significantly 
lower than that with a cryotime of < 100 days, and 
CES estimation showed that the quality of embryo did 
not become poor along with the prolonging of cryo-
time, which means the lowering of PR is not caused by 

low quality of embryo. Accordingly, we suggest that it 
is better for FET to take place within 3 months since 
the embryo has been frozen. By the way, the influence 
of patients' mental stress on FET due to worries while 
waiting for it could also be avoided.

 
The study was also showed that endometrial 

thickness was correlated with the IR and PR of FET, 
hence, it is suggested that FET should be performed 
when the endometrial thickness is improved to more than 
8 mm.

 
In order to further explore the acting mechanism 

of BSWGD, studies regarding the effects of BSWGD on 
histochemistry of the endometrial receptive window and 
on the gene aspect are proceeding in our laboratory. 
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