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The reproductive surgeon should have the skills to perform surgery without or with 
minimal damage to tubes, ovaries, keep ovarian reserve, with minimal postoperative 
adhesion formation.  
Training in reproductive surgery constitutes an even bigger problem because of the 
technical difficulty of deep endometriosis surgery together with the limited number of 
severe interventions in reproductive medicine.  
In the era of 3D minimal invasive surgery, the recording of surgical procedure ( 3D 
laparoscopy ,Da Vinci Robot ) is still in the 2D mode.  
2D annotations are widely used due to their simplicity, but they are not naturally seen 
by the mentee due to the lack of depth perception, due to the lack of parallax, and 
due to occasional occlusion. 3D telestration was developed and tested using a da Vinci 
surgical visualization dual console. The disadvantages of dual console include the 
increased cost and requirement of extra manpower. 
 
Here we present a novel 3D camcorder Model: MS-300 
Lascaux Recording System (4k/3D/Pacs,MedicalTek Co., Ltd. Taichung,Taiwan) to 3D 
video recording our Da Vinci Robotic reproductive surgery ( myomectomy , deep 
endometriosis , cesarean scar defect repair ),and edit the surgical procedure to 
highlighting the point of interest that allows better demonstration of the anatomical 
structure teaching material for young doctors training. 
We could use common laptap connect to 3D TV (common in video game) to replay 
the 3D surgical procedure at medical conference and resident training , just like the 
dual console Da Vinci Robot. 
In the covid-19 pandemic period and the emerging of 5G, teleconference will be more 
popular. 3D surgical presentation will be the next trend. 
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Back ground: 
According to ESHRE, the mean pregnancy rate per embryo transfer was 38.1% after 
IVF. Implantation plays a crucial role in pregnancy. Mechanical endometrial injury, so 
called endometrial-scratching, has been hypothesized to increase the uterine 
receptivity and thus improve the embryo implantation. This present study aims to 
evaluate the effectiveness of endometrial-scratching via a novel combination of 
Hysteroscopy and novak’s curette prior to the frozen thawed embryo transfer cycle in 
IVF of nulliparous women.  
Methods: 
This is a retrospective cohort study performed in a single institute in Taiwan, between 
January 2017 and January 2018. The study enrolled total 404 women, age <40 years 
with no previous successful attempt. Eighty-one patients received the endometrial 
scratching via hysteroscopy + mild D&C prior to the embryo transfer, while three 
hundred and twenty-three women who didn’t underwent endometrial-scratching 
remained as the control group. The primary outcome is live birth rate. The secondary 
outcomes are clinical and ongoing pregnancy rate, multiple pregnancy rate and 
miscarriage rate. 
Results: 
The baseline characteristics of the two group are similar. The frequency of live birth 
rate was 29 of 81 women (35.8%) in the endometrial- scratch group and 145 of 323 
women (44.9%) in the control group. There was no significant group difference in 
clinical pregnancy rate or live birth rate. 
Conclusions: 
Endometrial scratching via “hysteroscopy+ mild D&C“ prior to the frozen thawed 
embryo transfer cycle does not increase clinical pregnancy rate or live birth rates in 
IVF of nulliparous women. 
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Study Question:  
Ovarian reserve is one of the most important parameters that determine a success 
IVF. However, the factors that would influence the ovarian reserve remain unclarified. 
The granulosa cells are the main cells of the follicles and play important roles in 
folliculogenesis and production of hormone. It has been also speculated that 
granulosa cells are niche cells for female germ cells. 
This study is focusing on investigating the roles of granulosa cells in maintaining 
ovarian reserve. 
Study Design, (Size and Duration): We created a transgenic mouse model (tghFST315) 
which expresses only one human follistatin isoform (FST315) in mouse follistatin 
knockout background. The adult female is infertile. We studied on the tghFST315 
ovaries from prenatal to 2 year-old to understand the ovarian development and 
function in these mice. 
Materials, Settings and Methods: We examined a series of the tghFST315 ovaries for a 
2-year period of time since prenatal. General morphological studies for the whole 
ovaries were performed by HE stains. Germ cells were determined by DDX4 
immunohistochemistry. Proliferation assay was conducted by combining the 
immunostains targeting PCNA (Proliferating cell nuclear antigen) and FACS-like tissue 
cytometry. Apoptosis assay was assessed by TUNEL. 
Main Results: There is no significant difference in morphological studies of ovaries 
between tghFST315 and the control up to embryonic day 15 ~16. Interestingly, the 
neonatal tghFST315 ovaries were bigger than the control in size. Further, the 
tghFST315 ovaries revealed the reduction in germ cell number and abnormal 
primordial follicle formation. Remarkably, the processes of proliferation and 
apoptosis in tghFST315 ovaries were both enhanced while compared to the control. 
The adult tghFST315 ovaries display pronounced reduction in germ cells. Surprisingly, 
there are more than half of tghFST315 ovaries which presented with the granulosa 
cell tumors after the 6-month-old stage. In general, the tghFST315 ovaries showed 
“granulosa cell dysregulation” during a 2-year observation. 
Conclusion: The granulosa cell dysregulation is potentially one of main causes leading 
to diminished ovarian reserve and premature ovarian insufficiency. 
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Objective: To evaluate the potential use of a cervical secretion gene methylation 
profile as a biomarker for an implantation outcome. 
Design: Retrospective case-control study.  
Setting: Multicenter university-affiliated reproductive units 
Patients: Sixty-two women who entered the frozen embryo transfer cycle (30 
pregnant and 32 non-pregnant women) were enrolled. 
Interventions: Cervical secretion was collected before embryo transfer. The DNA 
methylation status of six candidate genes was measured using quantitative 
methylation-specific PCR (qMSP).  
Main Outcome Measure: The correlation between methylation change and the 
pregnancy outcome was analyzed. 
Results: All six candidate genes showed different degrees of correlation with 
pregnancy outcomes. Among them, PRKAG2 methylation changes showed the highest 
correlation with the pregnancy outcome. A logistic regression model was used to 
evaluate the performance of a single gene or a combination of genes for implantation 
prediction. The results showed a statistically significant association between the 
methylation status of a combination of genes (PRKAG2, KRS1, HAND2) and the 
pregnancy outcome (p = 0.008), resulting in an optimal AUC of 0.7 (95% CI: 0.57 - 
0.81) for implantation prediction.  
Conclusions: This study is the first proof-of-concept study to use the cervical secretion 
methylation profile as a non-invasive method for implantation prediction in a frozen-
thawed embryo transfer cycle. Larger cohort size is needed to validate these results. 
Further comprehensive methylome investigations are warranted.  
 
Keywords: cervical secretion, methylation, implantation, IVF/ET, non-invasive. 
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Background: 
This retrospective study examined the morphology of day 3 (D3) embryos and aimed 
to analyze the association between D3 morphological features and the outcomes of 
blastocyst formation, KIDScoreTM D5 scores, and preimplantation genetic tests for 
aneuploidy (PGT-A). 
 
Methods:  
The current study was performed from Jan 2017 to May 2017, and enrolled 121 PGT-A 
cycles from 80 couples. All of the embryos (n = 871) were cultured in a time-lapse 
incubator and morphological assessments were performed at 66 hours post 
insemination (hpi). According to the cell number in an embryo, the embryos were 
categorized into 3 groups, i.e. embryos with < 6 cells, 6–7 cells, or  8 cells. According 
to the cell sizes of individual blastomeres, the embryos were categorized into 2 
division patterns, i.e. symmetrical or asymmetrical division. According to the 
fragmentation proportion in an embryo, the embryos were categorized into 3 groups, 
i.e. embryos with < 10% fragmentation, 10–25% fragmentation, or > 25% 
fragmentation. The morphokintics of developed blastocysts were evaluated by the 
KIDScoreTM D5 algorithm, and the usable blastocysts were selected for PGT-A using 
next-generation sequencing. The statistical analysis was performed by using 
generalized estimating equations (GEE), the Pearson's chi-squared test, and the 
Fisher's exact test. 
 
Results:  
In consideration of multivariate variables, such as patients’ age, cell numbers, division 
patterns and fragmentation proportions, the GEE analysis demonstrated that cell 
numbers (P < 0.001, 95% CI = 1.520–1.909), division patterns (P <0.001, 95% CI = 
1.477–3.346), and fragment proportions (P < 0.001, 95% CI = 0.571–0.427) of D3 
embryos were significantly associated with the formation potential of usable 
blastocysts. For usable blastocysts with satisfactory morphokinetics (KIDscores  3), 
cell numbers (P < 0.001, 95% CI = 1.327–1.719) and division patterns (P < 0.001, 95% 
CI = 1.361–2.782) of D3 embryos were the significant independent variables. 
However, only the patients’ age appeared to affect embryonic euploidy (P < 0.01, 95% 
CI = 0.913–0.864). Furthermore, this study revealed that the D3 embryos with < 8 cells 
at 66 hpi had a diminished capability (3.4%–4%) to form euploidy blastocysts with 
satisfactory morphokintics as compared to the embryos with  8 cells (14.8%, P < 
0.001). 
 
Conclusion:  
This study demonstrates that increasing maternal age is a major factor that causes the 
reduced euploidy rates of biopsied blastocysts. The D3 morphological assessments 
under the time-lapse monitoring are possible to predict the quality and morphokinetic 
normality of blastocysts.  
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Introduction: In mammals, ovarian follicles are functional units found in female 
reproductive organs. Oocytes are protected by and nurtured from surrounding 
somatic cells, including cumulus cells and granulosa cells (GCs). Numerous studies 
have shown that gap junctional intercellular communication (GJIC) between GCs and 
oocytes plays a critical role in folliculogenesis and oocyte maturation. Gap junctions 
are formed by transmembrane protein subunits termed connexins (Cxs). Among these 
Cxs, Cx43 is an important gap junction protein required for GC-to-GC communication, 
which is present at every stage of folliculogenesis. Follicular stimulating hormone 
(FSH) is an important hormone that regulates the development and maturation of 
ovarian follicles and GCs. The expression of Cx43 increases with folliculogenesis, and a 
great deal of literature has demonstrated that FSH can increase the expression level 
of Cx43 in GCs. Bisphenol A (BPA) is an exogenous estrogen that is known as an 
endocrine-disrupting chemical. It might cause ovarian toxicity by increasing apoptosis 
of GCs, altering oocyte maturation by prematurely closing gap junctions in the GCs-
oocyte complex. In our previous study, we demonstrated that BPA down-regulates 
the expression of Cx43 and reduces GJIC in GCs. The aim of this study was to 
understand the effect of BPA on the Cx43-gap junction formation in FSH-induced GCs. 
 
Materials and methods: The GCs were collected from patients undergoing IVF 
procedures after controlled ovarian stimulation. Cx43 was quantified by reverse 
transcription polymerase chain reaction (RT-PCR) analysis. GJIC was determined using 
the scrape loading-dye transfer technique.  
 
Results: Our previous results showed that FSH (80 ng/mL) treatment of GCs 
significantly increased FSH receptor and Cx43 expression. In this study, we mainly 
investigated whether BPA has an effect on the expression of Cx43 and GJIC in FSH-
induced GCs, exploring the underlying mechanisms of these effects. First, we found 
that GJIC and Cx43 expression in FSH-induced GCs were significantly down-regulated 
by BPA (concentrations: 10-6 to 10-8 M) in a dose-response manner. Environment-
related concentration of BPA (10-8 M) was used in subsequent experiments. Next, we 
assessed whether the effect of BPA on GJIC and Cx43 expression was mediated by the 
estrogen receptor (ER). FSH-induced GCs were cultured with BPA and estrogen 
antagonist (ICI 182,780; 1 mM). The results clearly indicate that the inhibiting effect of 
BPA on GJIC and Cx43 expression of FSH-induced GCs can be reversed by an estrogen 
antagonist, ICI 182,780. These results indicate that BPA treatment indeed reduced 
cell-cell communication in FSH-induced GCs through the ER-dependent signaling 
pathway.  
 
Conclusion: Our data provide an important insight into the toxicological effects and 
mechanism of the function of BPA on human reproductive function. 
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Introduction: Endometriosis is considered an estrogen-dependent benign and chronic 
inflammatory disease. Although the pathogenesis of endometriosis is poorly 
understood, evidence supporting the prevailing theory of retrograde menstruation 
suggests that endometrial stem cells may play a critical role in the pathogenesis of 
endometriosis. Cyclooxygenase-2 (COX-2) is an inducible enzyme that converts 
arachidonic acid into prostaglandins (PGs). It is usually absent under physiologic 
conditions, but rapidly expressed after stimulation by cytokines and pro-inflammatory 
agents in various pathological conditions such as endometriosis. Accumulated data 
indicate that increased COX-2 and COX-2-derived PGE2 production regulates cell 
survival, migration, and invasion of ectopic endometriotic tissues. Resveratrol is a 
natural polyphenolic compound found in a variety of food sources, such as grapes, 
peanuts and red wines. It is known for its anti-proliferative, antioxidant and anti-
inflammatory effects. Previously, we reported that 17β-estradiol can increase 
endometrial tumor stem cell characteristics and enhance cell proliferation and colony-
forming efficiency in human ovarian endometrioma-derived endometrial 
mesenchymal stem cells (hOVEN-MSCs). In this study, our main purpose was to 
investigate the effects of resveratrol on the 17β-estradiol-treated hOVEN-MSCs. 
 
Materials and methods: The proliferation potential of hOVEN-MSCs was measured by 
cumulative population doublings and colony-forming efficiency. Gene expression was 
confirmed by reverse transcription polymerase chain reaction (RT-PCR) analysis and 
cell migration and invasion were measured by transwell chamber assay.  
 
Results: In our previous studies, we demonstrated that 17β-estradiol could 
statistically induce the expression of endometrial tumor stem cell markers (OCT-4, 
ALDH1, CD133 and Musashi-1) and promote growth rate and colony-forming 
efficiency in hOVEN-MSCs. The results of this study showed that hOVEN-MSCs treated 
with resveratrol (concentration 150μM) can significantly suppress 17β-estradiol-
induced ALDH1, CD133 and Musashi-1 gene expression. Moreover, we found that 
resveratrol suppressed COX-2 gene expression and inhibited the migration and 
invasion ability of hOVEN-MSC induced by 17β-estradiol. We also carried out 
experiments to clarify the underlying mechanism of the observed biological effects of 
resveratrol, i.e., migration and invasion ability. The results showed that the expression 
of COX-2 was essential for 17β-estradiol-induced cell migration and invasion, as the 
effect can be negated by resveratrol and NS398 (a selective COX-2 inhibitor).  
 
Conclusion: In summation, this study used a stem cell model, hOVEN-MSCs, to study 
the effects of resveratrol. The results indicate that resveratrol can reduce cell 
inflammation and can therefore be used as a novel candidate food for the prevention 
of endometriosis. 
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Objective: To evaluate the role of follicle-stimulating hormone receptor (FSH receptor, 
rs6166) and luteinizing hormone receptor (LHR, rs2293275) polymorphisms in the 
ovarian response in women undergoing in-vitro fertilization. 
 
Materials and Methods: This is a prospective cohort study, consisted of 987 IVF 
women with AMH serum level >= 2.0 ng/ml in Lee women’s hospital from Jan., 2014 
to Dec., 2015. According to oocyte retrieved numbers, patients were divided into four 
groups: normal response (9< oocyte no. <20), low response (4< oocyte no. <=9), poor 
response group (oocyte no. <=4) and over response (20=< oocyte no.). Women 
undergoing in-vitro fertilization were collected blood samples for genomic DNA 
extracted (IRB: CS13194). Real-time PCR was used to investigate the SNP of FSHR 
(rs6166) and LHR (rs2293275). 
 
Results: The proportion of women with poor response was 3.2% (n=32) in the total 
cohort (n=987). In the group of poor response, polymorphic types of FSHR (rs6166) 
and LHR (rs2293275) had higher frequency than normal response group (68.8 v.s. 
50.5%, p=0.05 and 31.3 v.s. 10.3%, p=0.001, respectively) 
 
Conclusions: This study analyzed the contribution of the FSHR (rs6166) and LHR 
(rs2293275) gene polymorphisms to ovarian response in women with AMH serum 
level >= 2.0 ng/ml. The results show that the FSHR (rs6166) and LHR (rs2293275) 
polymorphic types had significant correlation with poor ovarian response in women 
with AMH serum level >= 2.0 ng/ml undergoing in-vitro fertilization. 
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Introduction: 
Vacuoles are sphere-shaped membrane-bound cytoplasmic inclusions in cells. 
Vacuoles can arise during in vitro culture of human embryos at any stage of 
development. Vacuoles more often appeared in trophectoderm than in the inner cell 
mass on the blastocyst stage. Affection of vacuoles on blastocyst development and 
chromosomal abnormality is not clear.  
 
Materials and Methods: 
There were 3351 blastocysts from IVF-PGT-A cycles included in this study and 180 
cycles transferred single euploid blastocyst from Aug 2018 to July 2020 in the Lee 
women’s Hospital. Blastocysts with or without vacuoles were compared with PGT-A 
results and clinical outcomes. The euploid rate, maternal age, vacuoles exist and 
embryo quality were assessed by univariate and multivariate logistic regression 
analyses.  
 
Main Results:  
The rate of aneuploid and mosaic blastocysts with vacuoles showed higher than 
without vacuoles (71.2% versus 64.4%, p<0.001). The percentage of blastocysts with 
vacuoles were higher than which without vacuoles in poor quality blastocysts(30.4 % 
versus 18.3%, p <0.001). For logistic regression analyses, there was a positive 
association between euploid blastocyst and maternal age, vacuoles existed and 
embryo quality. The ongoing pregnancy rate of transferring single euploid blastocyst 
without vacuoles was significantly higher than which with vacuoles group (49.0% 
versus 29.0%). 
 
Conclusions: 
The vacuoles existed in blastocysts was related to chromosomal abnormalities. 
Blastocysts without vacuoles are priority for embryo transferring in IVF treatment 
cycles. We suggested that if vacuoles existed in blastocysts offered the selection 
criteria of blastocyst for transferring in IVF cycle. 
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Objective: The ability of the endometrium to allow implantation of the embryo is 
termed receptivity. A receptive endometrium serves as a foundation for a healthy 
pregnancy. However, the receptivity of endometrium cannot be correctly identified 
until a pregnancy outcome is unraveled. DNA methylation is sufficiently stable for 
analysis and can be detected in a variety of biological fluids and exfoliation. In view of 
the promising results of endometrial cancer detection by a panel of methylated genes 
from cervical scrapings, we investigated the feasibility of predicting successful 
implantation from methylation profiles of cervical secretions. 
 
Materials and Methods: Embryo transfer cycles with at least one good quality embryo 
were enrolled. A sample of cervical secretion was collected during the embryo 
transfer procedure right before a transfer catheter was inserted into the cervical 
canal. Samples were categorized into the pregnancy group and the non-pregnancy 
group according to a viable intrauterine pregnancy at 12 weeks of gestation. The 
methylation profiles were generated by a genome-wide methylation array and the 
resultant differentially methylated probes (DMPs) were ranked according to the area 
under the receiver operating characteristics curve (AUC), which represented the 
ability of methylation levels to separate the pregnancy group from the non-pregnancy 
group. Quantitative methylation-specific polymerase chain reaction (qMSP) was 
performed to verify the array data and validate the candidate genes. 
 
Results: This is a retrospective case-control study conducted across multiple infertility 
centers from Aug 2017 to April 2020. In the discovery phase, 5669 promoter region 
DMPs were identified from 57 samples of 27 pregnancy and 30 non-pregnancy. 
Ranked by AUC, the accuracy of DMPs in predicting the pregnancy outcomes reached 
as high as 86.2% until the size of DMPs was less than 2000. Functional enrichment 
analysis of these top 2000 DMPs revealed ion transmembrane transport being the 
most important factor of pregnancy outcomes. For verification of the array data, the 
methylation levels of candidate genes selected from subgroups of CpG-sets 
categorized by unsupervised hierarchical clustering were measured by qMSP, which 
yielded AUCs of each gene from 0.53 to 0.73. A similar range of AUCs between 0.53 
and 0.78 for each gene was derived when the candidate genes were validated on 
another 69 samples, including 32 pregnancy and 37 non-pregnancy. In order to 
estimate the AUCs of gene combinations in large-scale samples, 500 bootstrapping 
iterations were performed on all 126 samples and the AUCs reached as high as 0.83 
when six genes were combined. 
 
Conclusion: Cervical secretion is a feasible source of methylation testing that predicts 
successful pregnancy. Studies with larger sample sizes and well-controlled embryo 
qualities are warranted for markers of higher accuracy. 
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