
Original paper

Acupunct Med xxxx;xx:xx–xx. doi:10.1136/aim.2009.002022 1

ABSTRACT
Background Acupuncture has recently been used as a 

complementary technique in the management of 

infertility. It has physiological and psychological effects 

and may be considered an alternative for stress reduction 

in women undergoing infertility treatments.

Objective To examine the hypothesis that acupuncture 

treatment may increase the pregnancy rate in patients 

undergoing intracytoplasmic sperm injection cycles.

Methods Patients enrolled in the study were stratifi ed 

according to age and randomised to either a control group 

(n=208) or acupuncture group, (n=208). The pregnancy, 

implantation and abortion rates of the two groups were 

compared.

Results No infl uence of acupuncture treatment on 

clinical outcomes was seen; however, when cycles in 

which the causes of infertility were exclusively tubal-

uterine or idiopathic were evaluated separately, a positive 

infl uence of acupuncture on pregnancy (OR=5.15, 95% 

CI 1.03 to 34.5; p=0.048) was noted. Moreover, trends 

toward an increase in implantation were seen when 

acupuncture was performed (regression coeffi cient: 

0.645; p=0.092).

Conclusion The results suggest that acupuncture 

treatment had no infl uence when performed immediately 

before and immediately after embryo transfer, on clinical 

outcomes overall. In a subgroup analysis, when the 

embryo was not affected by an ovarian or seminal 

infl uence, a benefi t was noted.

INTRODUCTION
Acupuncture is an important element of traditional 
Chinese medicine, which can be traced back for at 
least 3000 years. Both physiological and psycho-
logical benefi ts of acupuncture have been scientifi -
cally demonstrated in recent years. Acupuncture 
has been shown to alleviate nausea and vomiting,1 
postoperative pain,2 addiction,3 4 and general pain 
syndromes.5–7

This ancient traditional Chinese treatment tech-
nique has an empirical basis on the energy fl ow of 
Qi and consists of the manipulation and insertion 
of needles in specifi c anatomically defi ned points, 
with systemic effects.8

Traditionally, disease was considered an imbal-
ance of Qi, which can be treated by stimulating spe-
cifi c points on the body’s surface, thus re-establishing 
the energy fl ow balance. There are around 400 acu-
points connected with 20 energy channels (meridi-
ans) related to organs.9 Nowadays, acupuncture 
involves modes of stimulation, such as acupressure, 
transcutaneous electrical nerve stimulation, moxi-
bustion, ear acupuncture and the use of lasers.

Since the fi rst healthy child was conceived via 
intracytoplasmic sperm injection (ICSI),10 this tech-
nique has become increasingly popular as a means 
of infertility treatment. The main challenge for the 
success of ICSI is production of viable embryos 
having high implantation potentials, and both the 
embryo and the endometrium are essential for the 
implantation process.11

Acupuncture has recently been proposed as a 
complementary technique in the management of 
infertility. It has physiological and psychological 
effects and may be considered an alternative for 
stress reduction,12 especially in women undergoing 
infertility treatments. Indeed, many infertile 
patients undergoing in vitro fertilisation (IVF) treat-
ment are under stress,13–16 and high levels of stress 
can reduce fertility.17 In addition, it has been shown 
that the receptivity of the endometrium and the 
uterine contraction frequency at the time of 
embryo transfer are critical for embryo implanta-
tion.18 19

A possible mechanism through which acupunc-
ture may infl uence uterine receptivity would be 
through increased blood fl ow to the uterus and 
ovaries.20

However, the infl uence of acupuncture in assisted 
reproduction techniques (ARTs) is still controver-
sial. While some have suggested that there is no 
effect or even a negative effect,21 other studies have 
demonstrated a positive effect of acupuncture on 
ART outcomes.22 23

A recent systematic review and meta-analysis of 
acupuncture in IVF has demonstrated that the cur-
rently available literature does not provide suffi -
cient evidence that adjuvant acupuncture improves 
assisted reproduction clinical pregnancy rate.24 
Conversely, other meta-analyses have suggested 
that acupuncture given with embryo transfer 
improves rates of pregnancy and live birth among 
women undergoing IVF.25 In another systematic 
review, Cheong et al26 suggested that acupuncture 
performed on the day of embryo transfer has a ben-
efi cial effect on the live birth rate; however, with 
the present evidence this could be attributed to pla-
cebo effect.

The hypothesis for this study was that acu-
puncture treatment may contribute to the clinical 
outcomes in patients undergoing assisted repro-
duction treatments. Therefore, the purpose of 
this study was to evaluate whether acupuncture 
treatment before and after embryo transfer 
increases the pregnancy and implantation rates in 
patients undergoing controlled ovarian stimula-
tion for ICSI.
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MATERIALS AND METHODS
Experimental design
During the recruitment period, all patients aged ≤35 years, and 
undergoing ICSI cycles for the fi rst time, were offered a place in 
the study. Those patients who agreed to participate were strati-
fi ed according to age and randomised either to a control group 
which did not receive acupuncture (n=208) or an acupuncture 
group (n=208). Patients were randomised before the beginning 
of the ovarian stimulation according to computer-generated ran-
domised numbers. Patients were told their treatment group on 
the embryo transfer day.

Patients in the control group received the traditional assisted 
reproduction treatment with no additional interventions.

All laboratory tests and outcomes were recorded, and collec-
tion of data was carried out without knowledge of the patient’s 
treatment group.

The pregnancy, implantation and spontaneous abortion rates 
of the two groups were compared.

Clinical pregnancy was defi ned as the presence of a gestational 
sac visualised by ultrasound 4–6 weeks after embryo transfer, 
the implantation rate was defi ned as the total number of gesta-
tional sacs divided by the total number of embryos transferred 
and spontaneous abortion was defi ned as the spontaneous loss 
of a pregnancy before 24 weeks’ gestation.

Written informed consent was obtained, in which patients 
agreed to share the outcomes of their own cycles for research 
purposes, and the study was approved by the local institutional 
review board.

Controlled ovarian stimulation
Controlled ovarian stimulation was achieved by long pituitary 
downregulation using a GnRH agonist (Lupron Kit; Abbott S A 
Societé Française des Laboratoires, Paris, France), followed by 
ovarian stimulation with recombinant follicle-stimulating hormone 
(FSH) (Gonal-F, Merk-Serono, Geneva, Switzerland). Follicular 
stimulation was followed with ultrasound starting on day 4 of 
gonadotrophin administration. When adequate follicular growth 
and serum oestradiol levels were observed, recombinant human 
chorionic gonadotrophin (Ovidrel, Merk-Serono, Geneva, 
Switzerland) was administered to trigger fi nal follicular matura-
tion. Oocytes were collected 35 h after recombinant human cho-
rionic gonadotrophin administration by transvaginal ultrasound 
ovum pick-up.

Sperm samples
Ejaculated spermatozoa were obtained by masturbation after 
3–5 days of ejaculatory abstinence. After liquefaction at room 
temperature, sperm samples were prepared by discontinuous 
density-gradient centrifugation or ‘swim up’. For discontinuous 
density gradients, the bottom fraction was aspirated and washed 
twice at 300 g for 8 min. For swim up, sperm samples were 
diluted 1:1 with a Hepes-buffered medium (Irvine Scientifi c, 
Santa Ana, California, USA) and incubated at 37ºC for 1 h, allow-
ing spermatozoa to move from the plasma seminal to the over-
layered culture medium.

Preparation of oocytes
After retrieval, oocytes were incubated in culture medium 
(Global, LifeGlobal, Guilford, Connecticut, USA), which was 
covered with mineral oil (Ovoil, Vitrolife, Kungsbacka, Sweden), 
at 37ºC and 6% CO2 for 5 h. Cumulus cells were removed with 
30 s exposure to a Hepes-buffered medium containing 80 IU/ml 

hyaluronidase (Irvine Scientifi c, Santa Ana, California, USA). 
Coronal cells were then manually removed using a fi nely drawn 
glass Pasteur pipette (Humagen Fertility Diagnostics, 
Charlottesville, Virginia, USA).

Denuded oocytes were then assessed for nuclear status. 
Oocytes that were found to have released the fi rst polar body 
were considered mature and used for ICSI.

ICSI, assessment of fertilisation, embryo transfer
For ICSI, oocytes were placed individually in 5 μl droplets of 
buffered medium (HTF w/HEPES, LifeGlobal, Guilford, 
Connecticut, USA). Sperm were placed in a central 5 μl droplet 
of polyvinylpyrrolidone solution (Irvine Scientifi c) in a 
50 × 40 mm glass culture dish (WillCo-dish, New Jersey, USA) 
and covered with warm mineral oil (Ovoil, Vitrolife). 
Spermatozoa were retrieved from the central droplet and used 
for ICSI.

Fertilisation was assessed 18 h after ICSI and normal fertilisa-
tion was declared when two clearly distinct pronuclei were pres-
ent. Embryo quality was evaluated under an inverted microscope 
(Eclipse TE 300; Nikon, Tokyo, Japan) on the third day of devel-
opment, and one to four embryos were transferred for each 
couple on the same day.

Acupuncture treatment
In the acupuncture group, acupuncture was given on the day of 
embryo transfer (ie, 3 days after oocyte retrieval) in two sessions 
lasting 25 min immediately before and immediately after embryo 
transfer. The acupoints were chosen according to the previous 
study of Paulus et al.27 The depth of needle insertion was about 
10–20 mm, depending on the region of the body undergoing 
treatment. Before embryo transfer, we used the following loca-
tions: PC6 (Inner Pass), SP8 (Earth’s Crux), LR3 (Great Rushing), 
GV20 (Hundred Convergences) and ST29 (Return). After embryo 
transfer, the needles were inserted at the following points: ST36 
(Leg Three Li), SP6 (Three Yin Intersection), SP10 (Sea of Blood) 
and Li4 (Joining Valley).

According to traditional Chinese medicine, stimulation of the 
Taiying meridians (spleen—SP6, SP8 and SP10) and Yangming 
meridians (stomach—ST29, ST36; colon—Li4) results in better 
blood perfusion and more energy to the uterus. Stimulation of 
the body points PC6, LR3 and GV20, relaxes the patient during 
the procedure.27

Sterile disposable stainless steel needles 0.25 × 40 mm (Dong 
Bang Acupuncture, Korea) were inserted with a guide tube to 
tissue level and manipulated until needle sensation was obtained, 
(ie, de qi—a feeling of, for example, soreness or numbness, dis-
tension or pain). All the procedures were performed by the same 
professional (CM).

Statistical analysis
For the sample size calculation we estimated a pregnancy rate of 
20% in the control group, with a minimal difference of 12% 
(based on previous studies) in the treated group, in an uncondi-
tional exact test, and a power of 80%. This was performed in a 
one-sided test, with a requirement for 200 patients in each 
group.

Results are expressed as the mean ± SD for numeric variables 
and proportions (%) for categorical variables. Mean values were 
compared by a Student t or Mann–Whitney test as appropriate 
and proportions were compared by χ2 test.

To study the infl uence of acupuncture treatment on preg-
nancy and spontaneous abortion, binary logistic regressions 
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were performed, and to study the infl uence of acupuncture 
treatment on implantation, linear logistic regression was 
conducted.

All regression analysis was adjusted for maternal age, number 
of retrieved oocytes, endometrium thickness and total dose of 
FSH and fertilisation rate, as these would be considered potential 
confounders of the association between the factors evaluated 
and the ICSI outcomes.

Results were expressed as OR, regression coeffi cients (RCs), 
95% CI and p value.

Results were considered to be signifi cant at the 5% critical 
level (p<0.05). Data analysis was carried out using the Minitab 
(version 14) statistical program.

RESULTS
Cycle’s characteristics
The causes of infertility were ovarian disorders (27.9% vs 27.8%, 
p=0.980), endometriosis (8.5% vs 12.9%, p=0.108), tubal-uterine 
factor (5.4% vs 2.4%, p=0.092), polycystic ovarian syndrome 
(4.1% vs 4.3%, p=0.899), male factor (23.2% vs 26.9%, p=0.342), 
idiopathic causes (11.2% vs 11.0%, p=0.943) and combined 
causes of infertility (19.4% vs 14.4%, p=0.143) for control and 
acupuncture groups, respectively.

The female’s age, body mass index, total dose of administered 
FSH, number of aspirated follicles, number of retrieved oocytes, 
fertilisation rate (normal fertilised oocytes/injected oocytes), 
high-quality embryos rate (number of grade A embryos/normal 
fertilised embryos) and number of transferred embryos were the 
same in both study groups (table 1).

Clinical outcomes
Our results demonstrated that acupuncture treatment had no 
infl uence on pregnancy (OR=1.16; 95% CI 0.77 to 1.69; p=0.655), 
implantation (RC=0.468; p=0.980), spontaneous abortion rates 
(OR=2.1; 95% CI 0.30 to 12.15; p=0.313) or live birth rate 
(OR=1.11; 95% CI 0.65 to 1.73; p=0.832).

The values for pregnancy, implantation, spontaneous abortion 
and live birth rates are described in table 2.

To evaluate whether acupuncture might improve ICSI out-
comes in cycles in which the embryo quality was not affected by 
a maternal or paternal effect, cycles in which the causes of infer-
tility were exclusively tubal-uterine or idiopathic were evalu-
ated. In this group, 32 patients received acupuncture and 45 were 
allocated to the control group.

In this subgroup, regression analysis showed that acupuncture 
had a positive infl uence on pregnancy, increasing the chance of 
achieving pregnancy by more than fi vefold (OR = 5.15; 95% CI 
1.03 to 34.5; p=0.048). Furthermore, although it did not reach 
signifi cance, trends toward increased implantation were observed 
when acupuncture was performed before and after embryo 
transfer (RC=0.645; p=0.092). Nevertheless, no effect of acu-
puncture treatment on the incidence of spontaneous abortion 
was noted (OR=0.51; 95% CI 0.0 to 3.64; p=0.998).

When other causes of infertility were evaluated separately, no 
signifi cant infl uence of acupuncture on clinical ICSI outcomes 
was seen.

DISCUSSION
Although traditional Chinese medicine understanding of acu-
puncture is based on ancient medical theory, a modern and sci-
entifi c neuroendocrine perspective has begun to evolve in the 
past two decades.9 The positive effect of acupuncture in the 
treatment of subfertility may be related to the central sympa-
thetic inhibition by the endorphin system, the change in uterine 
blood fl ow and motility and stress reduction.28

A recent meta-analysis evaluated the effects of acupuncture on 
IVF clinical outcomes and concluded that acupuncture on the 
embryo transfer day may improve both pregnancy and live birth 
rates.25 In addition, three prospective randomised published 
studies recorded higher pregnancy rates in the acupuncture 
group than in the control group.22 23 27

This study evaluated the effect of 25 min acupuncture sessions 
immediately before and immediately after embryo transfer in 
208 patients undergoing ICSI cycles and no benefi t of acupunc-
ture was observed in the clinical outcomes.

Other studies also failed to fi nd effects of acupuncture on IVF 
outcomes. In another systematic review it was suggested that 
the currently available literature does not provide suffi cient evi-
dence that adjuvant acupuncture improves assisted reproduction 
clinical pregnancy rate.24

Wang et al29 performed 30 min acupuncture sessions starting 
on day 5 of the cycle until 2 weeks after oocyte retrieval and 
found no improvement in the pregnancy rate. Most of the stud-
ies reporting positive effects of acupuncture on ICSI outcomes 
performed the sessions immediately before embryo transfer, 
unlike in Wang’s study. However, in another study in which acu-
puncture sessions were performed on day 9 of controlled ovarian 
stimulation, immediately before and immediately after embryo 
transfer, no increase in the pregnancy rate was found in the acu-
puncture group.30

It is well known that both oocyte and sperm quality are vari-
ables that infl uence the implantation potential of derived 
embryos. Sperm have a key role during fertilisation,31 32 but it 

Table 2 ICSI cycles outcomes of patients who did not receive 
acupuncture (control group) and those who received acupuncture 
(acupuncture group)

N

Control Acupuncture

p Value208 208

Pregnancy rate (%) 32.2 (67/208) 40.4 (84/208) 0.652
Implantation rate (%) 21.0 23.4 0.898
Spontaneous abortion rate (%) 11.9 (8/67) 13.1 (11/84) 0.877
Live birth rate 27.4 (57/208) 33.7 (70/208) 0.763

χ2 and Student t tests.
ICSI, intracytoplasmic sperm injection.

Table 1 Characteristics of patients who did not receive 
 acupuncture treatment (control group) and those who received 
acupuncture (acupuncture group)

Groups Control Acupuncture p Value

N 208 208

Female age   34.6 ± 4.6   35.3 ± 4.7 0.103
Body mass index   22.4 ± 2.9   22.4 ± 3.8 0.951
Total dose of FSH 2306 ± 653 2346 ± 597.0 0.516
Follicles aspirated   17.1 ± 12.4   16.1 ± 12.5 0.349
Oocytes retrieved   11.6 ± 8.4   11.4 ± 8.2 0.829
Fertilisation rate (%)   73.5   74.6 0.533
High-quality embryos rate (%)   65.6   58.4 0.898
Embryos transferred    2.2 ± 0.9    2.1 ± 1.0 0.479

Results are shown as mean±SD unless stated otherwise.
Mann–Whitney and χ2 tests.
FSH, follicle stimulating hormone.
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has also been shown that human preimplantation embryo 
development can be compromised by defi ciencies in both the 
sperm nuclear genome or sperm-derived cytoplasmic factors.33 
On the other hand, expression of the embryonic genome, which 
is a combination of the sperm and the oocyte contribution, 
starts between the four-cell and eight-cell stage of human 
embryo development.34 35 Therefore, the oocyte has a key role 
in embryo development between fertilisation and the four/
eight-cell stage.

Here we examined whether acupuncture might improve ICSI 
outcomes in cycles in which the embryo quality was not affected 
by a maternal or paternal effect. Thus, cycles in which the causes 
of infertility were due exclusively to idiopathic or tubal-uterine 
factors were evaluated separately. In this group, acupuncture had 
a positive effect on implantation and pregnancy, and therefore, 
an effect of acupuncture on endometrium implantation could be 
argued.

The possible mechanism of acupuncture in the treatment of 
female infertility is still unclear. Studies have suggested that it 
has a potential impact on the hypothalamic–pituitary–ovarian 
axis and on the uterus.36 37 It is well established that ART success 
depends on optimal endometrial receptivity at embryo implan-
tation, and pregnancy rates are affected by uterine contractions 
at the time of embryo transfer.38 However, even though it has 
been hypothesised that acupuncture can inhibit uterus 
contractibility,36 Paulus et al39 demonstrated that acupuncture 
treatment does not inhibit uterine motility and suggested that 
other mechanisms may be responsible for the increase of preg-
nancy rate after acupuncture in ART.

Together, the above-cited studies suggest a placebo effect of 
acupuncture on the ICSI outcomes. A recent systematic review,26 
suggested that acupuncture performed on the day of embryo 
transfer has a benefi cial effect on the live birth rate; however, 
with the present evidence this could be attributed to a placebo 
effect.

Myers40 suggested that there are two potential sources of a 
placebo effect: belief on the part of the patient and/or belief on 
the part of the practitioner. A well-conducted trial should include 
a prospective randomised design in which both parties are blind 
to subject assignment. However, it is impossible to blind the 
acupuncturist, but, nevertheless, it would be possible for every-
one else on the healthcare team to be blind to subject 
assignment.

In a recent study, all nurses or doctors in the team were blind 
to patients’ assignments, and the patients in the acupuncture 
groups received the treatment, while the control subjects lay qui-
etly for 25 min. The authors concluded that the use of acupunc-
ture in patients undergoing IVF was not associated with an 
increase in the pregnancy rate, but the patients were more 
relaxed and more optimistic.41 Since in that study the patients 
knew which treatment they were receiving, the placebo effect 
could again bias the study.

In our experiment, patients eligible to participate in the study 
were allocated into acupuncture or control groups and while 
the control group did not receive any treatment, the acupunc-
ture group was treated before and after embryo transfer. 
Therefore, as in most of the studies of the effects of acupunc-
ture in ART, patient knowledge is a limitation of our study, and 
therefore a placebo effect of the treatment on stress reduction 
is possible.

In conclusion, our results suggest that acupuncture has no 
infl uence on clinical outcomes overall, when performed immedi-
ately before and immediately after embryo transfer. In a sub-
group analysis, when the embryo was not affected by an ovarian 

or seminal infl uence, a benefi t was noted. However, this was 
only an exploratory analysis; therefore a larger trial is necessary 
to confi rm the results.

Competing interests None.

Ethics approval This study was conducted with the approval of the local institutional 
review board.

Provenance and peer review Not commissioned; externally peer reviewed.

Contributors CM, designed the manuscript, performed the acupuncture, analysed 
the data and revised the fi nal version; DPAFB, analysed the data, wrote the 
manuscript; RDCSF, collected the data, analysed the data and revised the fi nal version 
of the manuscript; AI analysed the data and revised the fi nal version of the manuscript; 
EB supervised all the work and revised the manuscript.

REFERENCES
 1. Dundee JW, Ghaly RG, Fitzpatrick KT, et al. Acupuncture prophylaxis of cancer 

chemotherapy-induced sickness. J R Soc Med 1989;82:268–71.

 2. Lao L, Bergman S, Langenberg P, et al. Effi cacy of Chinese acupuncture on 

 postoperative oral surgery pain. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 

1995;79:423–8.

 3. Bullock ML, Culliton PD, Olander RT. Controlled trial of acupuncture for severe recidivist 

alcoholism. Lancet 1989;1:1435–9.

 4. Clavel-Chapelon F, Paoletti C, Benhamou S. Smoking cessation rates 4 years after 

treatment by nicotine gum and acupuncture. Prev Med 1997;26:25–8.

 5. Patel M, Gutzwiller F, Paccaud F, et al. A meta-analysis of acupuncture for chronic pain. 

Int J Epidemiol 1989;18:900–6.

 6. Shlay JC, Chaloner K, Max MB, et al. Acupuncture and amitriptyline for pain due to 

HIV-related peripheral neuropathy: a randomized controlled trial. Terry Beirn Community 

Programs for Clinical Research on AIDS. JAMA 1998;280:1590–5.

 7. ter Riet G, Kleijnen J, Knipschild P. Acupuncture and chronic pain: a criteria-based 

meta-analysis. J Clin Epidemiol 1990;43:1191–9.

 8. NIH Consensus Conference. Acupuncture. JAMA 1998;280:1518–24.

 9. Chang R, Chung PH, Rosenwaks Z. Role of acupuncture in the treatment of female 

infertility. Fertil Steril 2002;78:1149–53.

10. Palermo G, Joris H, Devroey P, et al. Pregnancies after intracytoplasmic injection of 

single spermatozoon into an oocyte. Lancet 1992;340:17–18.

11. Dey SK, Lim H, Das SK, et al. Molecular cues to implantation. Endocr Rev 

2004;25:341–73.

12. Chen A. An introduction to sequential electric acupuncture (SEA) in the treatment of 

stress related physical and mental disorders. Acupunct Electrother Res 

1992;17:273–83.

13. Seibel MM, Taymor ML. Emotional aspects of infertility. Fertil Steril 1982;37:137–45.

14. Domar AD, Zuttermeister PC, Friedman R. The psychological impact of infertility: a 

comparison with patients with other medical conditions. J Psychosom Obstet Gynaecol 

1993;14:45–52.

15. Domar AD, Broome A, Zuttermeister PC, et al. The prevalence and predictability of 

depression in infertile women. Fertil Steril 1992;58:1158–63.

16. Schenker JG, Meirow D, Schenker E. Stress and human reproduction. Eur J Obstet 

Gynecol Reprod Biol 1992;45:1–8.

17. Domar AD, Seibel MM, Benson H. The mind/body program for infertility: a new 

behavioral treatment approach for women with infertility. Fertil Steril 1990;53:246–9.

18. Chien LW, Au HK, Chen PL, et al. Assessment of uterine receptivity by the endometrial-

subendometrial blood fl ow distribution pattern in women undergoing in vitro 

fertilization-embryo transfer. Fertil Steril 2002;78:245–51.

19. Ayoubi JM, Epiney M, Brioschi PA, et al. Comparison of changes in uterine contraction 

frequency after ovulation in the menstrual cycle and in in vitro fertilization cycles. 

Fertil Steril 2003;79:1101–5.

20. Stener-Victorin E, Waldenström U, Andersson SA, et al. Reduction of blood fl ow 

impedance in the uterine arteries of infertile women with electro-acupuncture. 

Hum Reprod 1996;11:1314–17.

21. Craig LB, Criniti AR, Hansen KR, et al. Acupuncture lowers pregnancy rates when 

performed before and after embryo transfer. Fertil Steril 2007;88:40.

22. Dieterle S, Ying G, Hatzmann W, et al. Effect of acupuncture on the outcome of in vitro 

fertilization and intracytoplasmic sperm injection: a randomized, prospective, controlled 

clinical study. Fertil Steril 2006;85:1347–51.

23. Westergaard LG, Mao Q, Krogslund M, et al. Acupuncture on the day of embryo transfer 

signifi cantly improves the reproductive outcome in infertile women: a prospective, 

randomized trial. Fertil Steril 2006;85:1341–6.

24. El-Toukhy T, Sunkara SK, Khairy M, et al. A systematic review and meta-analysis of 

acupuncture in in vitro fertilisation. BJOG 2008;115:1203–13.

25. Manheimer E, Zhang G, Udoff L, et al. Effects of acupuncture on rates of pregnancy and 

live birth among women undergoing in vitro fertilisation: systematic review and 

meta-analysis. BMJ 2008;336:545–9.

26. Cheong YC, Hung Yu Ng E, Ledger WL. Acupuncture and assisted conception. 

Cochrane Database Syst Rev 2008;4:CD006920.

acupmed2022.indd   4acupmed2022.indd   4 10/13/2010   7:08:30 PM10/13/2010   7:08:30 PM



Original paper

Acupunct Med xxxx;xx:xx–xx. doi:10.1136/aim.2009.002022 5

27. Paulus WE, Zhang M, Strehler E, et al. Infl uence of acupuncture on the pregnancy rate 

in patients who undergo assisted reproduction therapy. Fertil Steril 2002;77:721–4.

28. Ng EH, So WS, Gao J, et al. The role of acupuncture in the management of subfertility. 

Fertil Steril 2008;90:1–13.

29. Wang W, Check JH, Liss JR, et al. A matched controlled study to evaluate the effi cacy 

of acupuncture for improving pregnancy rates following in vitro fertilization-embryo 

transfer. Clin Exp Obstet Gynecol 2007;34:137–8.

30. Smith C, Coyle M, Norman RJ. Infl uence of acupuncture stimulation on pregnancy rates 

for women undergoing embryo transfer. Fertil Steril 2006;85:1352–8.

31. Saunders CM, Swann K, Lai FA. PLCzeta, a sperm-specifi c PLC and its potential role in 

fertilization. Biochem Soc Symp 2007;74:23–36.

32. Swann K, Saunders CM, Rogers NT, et al. PLCzeta(zeta): a sperm protein that triggers 

Ca2+ oscillations and egg activation in mammals. Semin Cell Dev Biol 2006;17:264–73.

33. Tesarik J. Paternal effects on cell division in the human preimplantation embryo. 

Reprod Biomed Online 2005;10:370–5.

34. Tesarík J, Kopecný V, Plachot M, et al. Early morphological signs of embryonic genome 

expression in human preimplantation development as revealed by quantitative electron 

microscopy. Dev Biol 1988;128:15–20.

35. Tesarík J, Kopecný V, Plachot M, et al. Activation of nucleolar and extranucleolar RNA 

synthesis and changes in the ribosomal content of human embryos developing in vitro. 

J Reprod Fertil 1986;78:463–70.

36. Kim J, Shin KH, Na CS. Effect of acupuncture treatment on uterine motility and 

cyclooxygenase-2 expression in pregnant rats. Gynecol Obstet Invest 

2000;50:225–30.

37. Kim JS, Na CS, Hwang WJ, et al. Immunohistochemical localization of 

 cyclooxygenase-2 in pregnant rat uterus by Sp-6 acupuncture. Am J Chin Med 

2003;31:481–8.

38. Fanchin R, Righini C, Olivennes F, et al. Uterine contractions at the time of embryo 

transfer alter pregnancy rates after in-vitro fertilization. Hum Reprod 

1998;13:1968–74.

39. Paulus WE, Zhang M, Strehler E, et al. Motility of the endometrium after acupuncture 

treatment. Fertil Steril 2003;80:131.

40. Myers ER. Acupuncture as adjunctive therapy in assisted reproduction: remaining 

uncertainties. Fertil Steril 2006;85:1362–3; discussion 1368–70.

41. Domar AD, Meshay I, Kelliher J, et al. The impact of acupuncture on in vitro fertilization 

outcome. Fertil Steril 2009;91:723–6.

acupmed2022.indd   5acupmed2022.indd   5 10/13/2010   7:08:30 PM10/13/2010   7:08:30 PM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




