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Executive Summary 

Reproductive and developmental research in animal models has long been hindered by the lack of a 

fast, portable, high-resolution, research and animal focused imaging system that can visualize 

embryogenesis, placental changes, prostate/ovarian cancer development in real-time and non-

invasively. In order to ameliorate this problem, VisualSonics has introduced a revolutionary micro-

ultrasound system that allows researchers to collect a plethora of important data over the lifespan 

of animals, thereby significantly reducing the number of animals needed. High-resolution images of 

reproductive organs such as ovaries and prostate can be imaged with clarity down to 30 µm 

resolution. Changes in decidua can be easily visualized and quantified almost immediately after 

implantation (E0.5), while real-time images of the developing embryo can be generated in mice as 

early as E4.5, providing researchers with a powerful tool to visualize things never seen before in 

longitudinal animal studies. 

Numerous satisfied reproductive and developmental researchers using Vevo® micro-ultrasound 

systems, from institutions such as Harvard, UCLA and Yale are publishing articles in leading 

journals such as Nature, Placenta and Am J Pathol; a testament of the power and versatility of 

high-resolution ultrasound. 

Mouse embryo profile at E12 
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Background on Reproductive & Developmental Biology 

Reproductive and developmental biology refers to the study of reproduction and embryonic growth. 

This field of biological research is highly active because of its extreme importance to human 

society. Beyond obvious reasons such as comprehending the continuation of life, research in this 

area has many functional implications in understanding and ameliorating diseases. Pregnancy 

complications such as preeclampsia account for around 20% of pregnancy-related maternal 

deaths.1 Preterm labor occurs in 12-13% of births in the US.2 Not only does it cause increase in 

diseases and disabilities for the baby but also costs the healthcare system some $26 billion 

dollars.3 Furthermore, areas such as fetal programming have been shown to play long term 

consequences in a person’s lifetime. Research in the above areas requires modalities that can 

image inside animals with high-resolution clarity, while at the same time remaining non-invasive 

and thus able to track changes over a longitudinal study. 

In today’s research, time is of the essence. To test novel hypotheses and discover new drugs to 

reduce burden on mothers, families and societies, scientists require access to imaging modalities 

that grant them the possibility of visualizing embryo and reproductive systems in vivo, non-

invasively and in real-time. Obviously, histology and dissection do not fill these criteria. MRI, PET 

and SPECT, while each having unique benefits, still suffer from problems such as radiation, high 

setup/maintenance costs and lack of vasculature-confined contrast agents. This is where high-

frequency ultrasound comes in. 

 

Mouse placental flow at E12 
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Micro-Ultrasound in Reproductive & Developmental Biology Research 

Much research in the area of reproductive and developmental biology is done using large animals 

such as sheep, because their larger size can fit the resolution capabilities of traditional clinical 

ultrasound systems. However, mice are a potentially better animal model, because of their wide 

availability, similarity to human biology and ease of handling. Micro-ultrasound is especially 

suitable to study mice as they are the perfect size to take advantage of the maximum resolution 

Vevo systems offer. 

For example, Mu and Adamson published their findings in Am J Physiol Heart Circ Physiol of using 

micro-ultrasound to monitor the hemodynamic changes of utero/umbilicoplacental and vitelline 

circulations in mouse during gestation.4 This was accomplished using Doppler ultrasound 

biomicroscopy with a Vevo system. The authors found that micro-ultrasound was able to non-

invasively quantify developmental changes in the uterine artery, umbilicoplacental circulation and 

in the vitelline artery longitudinally from E6.5 to E18.5 in mice.4 The reproducibility of ultrasound 

results was very good, with coefficients of variability between 1.5% to 7.3% depending on the 

structure.4 The authors concluded that high-frequency ultrasound parallels tools that are widely 

used in the clinical setting and thus is able to maximize the clinical relevance of mutant mice as 

models for human pregnancy diseases.4 

Mircea et al. recently published in Reproduction, Fertility and Development about using ultrasound 

biomicroscopy to reliably count and measure ovarian follicles and corpora lutea in mice.5 When 

comparing with results from histology, the authors found that ultrasound biomicroscopy showed 

good agreement in measuring follicles over 300µm.5 Furthermore, micro-ultrasound could reliably 

discriminate between follicles differing in sizes by 100µm and identify preovulatory-sized follicles in 

50 ovaries studied.5 The authors concluded that micro-ultrasound could extend the study of 

pregnancy from larger animals to mice, which are more accessible, easier to handle, less expensive 

to maintain thereby speeding up research and drug development.5 

Another breakthrough paper published by Laschke et al. in The American Journal of Pathology used 

high-resolution ultrasound to non-invasively analyze endometriotic lesions and cyst formations in 

small animals in vivo.6 The authors used ultrasound imaging to analyze cysts after implantation 

into mice over a period of 4 weeks, which were then compared to histology. The authors also 

monitored endometriotic lesions and their response to endometriotic antiestrogenic therapy, which 

was then compared to control laparotomies under a stereomicroscope.6 It was found that 3D 

volume measurements by ultrasound correlated well with histology measurement with r2 = 
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0.939um2. The authors concluded that high-resolution micro-ultrasound is reliable and easy to 

repeatedly analyze intraperitoneal endometriosis in small animals. Because of its high resolution of 

up to 30µm and non-invasiveness, this versatile technique greatly facilitates preclinical 

endometriosis research in terms of both pathophysiology and therapeutic methods.6 

Many other researchers in recent years have also been using Vevo systems as an easily accessible, 

applicable, fast and superior way to enhance their reproductive and developmental biology 

research. For a complete list of publications, please email (info@visualsonics.com) to request a 

copy of the document titled Top Reproductive & Developmental Research Papers using the 

Vevo system. 

 

High-resolution micro-ultrasound image of mouse ovary 
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VisualSonics’ Value Proposition 

Compared to other in vivo imaging modalities such as MRI, CT, PET and SPECT, micro-ultrasound is 

the only real-time device per se, capturing images instantaneously to study blood flow and 

perfusion. Furthermore, despite various strengths of other systems, many of them suffer from 

significant drawbacks, including significant costs, in addition with complicated operating needs such 

as radioisotopes. With Vevo systems, researchers now have access to a tool to visualize small 

animals with high-resolution clarity non-invasively. In fact, it has been demonstrated by Loveless 

et al. that micro-ultrasound produces images eclipsing MRI resolution, and that the two imaging 

systems can be combined to validate each other’s results.8  

Below is a summary of the unique value proposition VisualSonics delivers to researchers with the 

Vevo micro-ultrasound systems: 

1. Non-invasive, in vivo, real-time imaging for processes that happen over a period of time, 

such as embryogenesis and placental changes. 

2. Up to 30µm spatial resolution, allowing for excellent delineation of reproductive anatomy in 

small animals such as mice, with stunning clarity. 

3. High-throughput screening modality for early pregnancy/implantation detection (50µm 

or larger in diameter). 

4. Exact staging of embryo development throughout gestation non-invasively. 

5. Blood flow velocity and placental perfusion monitoring and quantification. This is 

especially important in studying pathologies in pregnancy, such as malnutrition, 

hypertension, and pre-eclampsia. 

6. Quantifying neoangiogenesis and capillary structure changes longitudinally in cancers of 

the reproductive system. This gives the cancer researcher a powerful tool to examine 

therapeutic effects of drugs on angiogenesis over a longitudinal study.  

7. Targeted biomarker molecular imaging with antibody-bound contrast agents (VEGFR, 

integrins, etc) to further study angiogenesis in prostate, ovarian cancers, etc. The unique 

property of these contrast agents to stay in the vasculature provides unparalleled power for 

angiogenesis biomarker research. 
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8. Micro-Injection of stem cells, cancer cells, therapeutic compounds etc. into reproductive 

organs and into the embryo. This minimizes complications associated with invasive 

surgeries, and is also much faster, thus allowing increased throughput. 

9. Dedicated animal platform to monitor ECG, heart rate, body temperature, and respiration 

rates. The researcher is able to keep track of different parameters of the animal physiology 

in real-time throughout the imaging session, and to maintain the animal under ideal 

conditions. Together with our specially designed anesthesia system, this also allows 

researchers to spend minimal time on preparatory work and thus optimize throughput. 

 

 

Vevo® 2100 Micro-Ultrasound Imaging System 
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