
3D and 4D Ultrasonography: A New Tool in Veterinary Research

3D-ultrasound technology was invented in the late 1970s. 
The world�s �rst integrated 3D unit (Kretztechnik AG, Austria) 
was then released in 1989. Today, 3D-Ultrasound represents 
an independent imaging modality in human medicine with a 
wide range of applications, including prenatal diagnosis, foetal 
cardiology, gynaecology, and oncology. 3D-Ultrasound will allow 
for  morphometric measurements to be made  in entire volume 
data sets and, more recently, for the analysis of the data in the 
multi-slice imaging mode (tomographic ultrasound imaging, TUI). 
Due to these and other bene�ts of 3D-ultrasound in imaging 
complex morphologic features, this new technology has become 
the focus of a great deal of veterinary research (1, 2).

Complex 3D-ultrasound systems are expensive and are usually 
not part of routine application in veterinary medicine. This 
imaging technique, however, has proved to be of great use in 
the advancement animal research.

The 3D-ultrasound equipment used to research and analyze 
animals; and exotic animals in particular, is customized and 
requires many additional components. This is in contrast to a 
standard system used in human medicine, where equipment 
such as animal-speci�c scan head adapters for transrectal 
ultrasonography, a wide variety of transcutaneous and 
intraoperative transducers (2.0 to 12.0 MHz), examiner video 
helmet, and water protection of the system are not considered 
to be vital elements.

After substantial system modi�cation transrectal 3D-ultrasound 
was intensively applied in characterizing the early embryogenesis 

Figure 1. 3D sonogram of a 119 days old Asian elephant 
foetus (Elephas maximus). The white arrows mark parts of 
the ring-shaped placenta (Placenta zonaria). The pregnancy 
length is 22 months.

Figure 2. 3D sonogram of a 35 days old Labrador retriever 
foetus (Canis lupus familiaris) practising to barkus). The 
gestation length is 63 days.

Figure 3. 3D sonogram of the typical hand formation in a 4 
months old pygmy chimpanzee foetus (Pan paniscus) which 
represents the closest relative to the human species. The 
gestation length is equal to man; however the foetal growth 
rate seems to be different

Artem Model, David Barlow photography for Pioneer Productions- Dolphin foetus 63-35 days 
gestation. Based on visual reference and 2D & 4D ultrasound provided by Dr Thomas Hildebrandt.



in Asian and African elephants (3, 4). Over the time of this 
research three different 3D-ultrasound systems were applied. 
These systems were the stationary Voluson 530 and Voluson 
730 Expert, and the portable Voluson i, all made by General 
Electric Inc. To reduce the examination time, all data was stored 
and then analysed retrospectively.

The advantage of the 3D-technology was the free choice of 
a plane within a volume data set in multiplanar mode. This 
provided the optimal selection of a still image for biometric 
measurements. On the basis of these measurements, growth 
graphs for elephant foetal age determination could be 
established. In render mode the surface structures of the 
elephant embryo could be imaged, depicting the transition 
of the oval shaped embryo to the complete foetus with its 
characteristic trunk (Fig. 1). In inverse render mode the �uid 
�lled compartments are displayed separately. The inverse render 
mode was thus extremely helpful to model the topographic 
relationship of the different extraembryonic compartments 
such as amnion, yolk sac and allantois and to characterize their 
impacts in implantation and placentation. 

In conjunction with a scienti�c consultancy for the production 
of the National Geographic movie �Animals in the womb,� 
additional ultrasonographic investigations were performed in 
domestic dogs (Fig. 2), primates (Figs. 3 and 4), European brown 
hares (Fig. 5) and dolphins (Fig. 6). The purpose of this study 
was to receive relevant morphological parameters and images 
of the different developmental stages during the pregnancies.

Figure 4. 3D sonogram of a 110 days old rhesus macaque 
foetus (Macaca mullatta) playing with its foot. The pregnancy 
length in this primate species is 5 months. 

Figure 5. 3D sonogram showing a 28 days old hare foetus 
(Lepus europeus) which already developed the typical long 
ears and the large eyes. The pregnancy length is 42 days.

Figure 6. 3D sonogram of a 4.5 months old dolphin foetus 
(Tursiops truncatus) showing the typical head and �ipper 
formation. The gestation length is 12 months.   

Artem Model, David Barlow photography for Pioneer Productions- Full term dolphin foetus – 8-9 months 
gestation. Based on visual reference and 2D & 4D ultrasound provided by Dr Thomas Hildebrandt.




