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New computer assisted 
stereological toolbox



The New Computer Assisted Stereological Toolbox.

NOT LIMITED TO 2 DIMENSIONS

’Today, stereology has become an essential and

indispensable quantification tool in many fields

such as medical, biological and material science.

Testing scientific hypotheses requires a precise

knowledge about complex 3D structures, mor-

phological changes, cells, vessels, alveoli, tumors

etc. Efficient systematic random sampling of

tissue combined with geometrical test systems

and estimators are fundamental components

of Design Based Stereology’ states Professor

Gundersen.

Stereology has proven its worth in research

areas as neuroscience, pulmonary diseases, dia-

betes, kidney, reproduction and others as the

method of choice to present reliable quanti-

tative results without statistical bias.

What seems to be two
dots in a 2-D profile turns
out to the a complex shape,
e.g. a C-shaped structure. Counting
of 2-D profiles is a widely used me-
thod for obtaining information about
e.g. the number of cells. For complex

structures of varying size this may provide severely biased 
results. This problem is solved correctly using stereology. 

Professor Hans Jørgen Gundersen began his carrier as a me-
dical doctor in 1970 in the field of diabetes at Aarhus Commu-
nity hospital in Denmark. In 1977 he became the world’s first
senior lecturer in stereology. 
Professor Gundersen developed stereological principles and me-
thods during his lectureship and made a big effort in teaching
stereology around the world. With his ’invention’ of the disector
and later the optical disector he succeeded in making quick and
simple measurement method for estimating total number of ob-
jects. Throughout his carrier, Professor Gundersen has developed
numerous sterological applications and methods. In 1987
Hans Jørgen Gundersen was appointed by The University of
Aarhus to a full Professorship in Stereology as the worlds first.
In 1994 Professor Gundersen was honored with the Novo
Nordisk Prize for his contribution to medical science. 

DESIGN BASED STEREOLOGY

Early in the last century it became apparent

to many scientists that simple counting of

profiles in 2D sections of biological tissues

was not a correct way of determining the

number of objects. The problem was the ex-

trapolation from 2D sections to the 3D vol-

ume of the biological structure. 

In 1961 Hans Elias brought a group of mor-

phologists together to form a society for scien-

tists with interest in this problem. Only 2 years

later the first meeting in the International

Stereological Society was held in Vienna.

A series of new methods developed in the

1980’s lead to an explosion in use of stereolo-

gy. These methods are today commonly re-

ferred to as ’New Stereology’ or Designed Based

Stereology. 

Design Based Stereology can be seen as effi-

cient statistical sampling techniques and esti-

mators applied to biological specimens. These

are allowing practitioners to obtain statisti-

cally efficient estimates of 3-D morphological

properties, based on a surprisingly low

number of assumptions, samples,

and counts.

NewCAST is built on knowledge by 
world-leading stereologists

Visiopharm is proud to 
have the following repre-
sentatives in our advisory
board: From left Dr. Jens
Randall Nyengaard,
Professor Hans Jørgen
Gundersen and Dr. Bente
Pakkenberg. All three are
world leading stereologist.



NewCAST 

by Visiopharm:

Reduces time 

and cost

Unbiased, efficient and

reproducible results

More knowledge, 

less work



With NewCAST, Visiopharm is redefining 
state-of-the-art in stereology

Line segments. Used on
IUR sections for estimation
of surface density, which
can be used to estimate to-
tal surface area.

Point grid. Points are used
to estimate volume of a
structure. By use of
Cavalieri’s method of volu-
me estimation it possible
to estimate for example
the reference volume of a
structure.   

Visiopharm is turning images into knowledge.

User freindly system.
Overview and speed is
important topics to ensure
workflow and to make
efficient stereology. A com-
mon user interface is used
by all Visiopharm’s
products. This makes
important information
easy accessible and
makes changes between
software modules straight
forward. To the right is an
example of an IUR
(Isotropic Uniform Random)

Nucleator for volume
estimation of individual
cells. Nucelator estimations
are typical used for cell 
size distribution in a cell
population.

ME ASURING ALL DIMENSIONS OF BIOLOGY

Based on statistically unbiased principles, ste-

reology makes it possible to quantify 3D pro-

perties from information sampled on 2D sec-

tions. With NewCAST, practical application

of stereology has become simple and intu-

itive, allowing users to quantify important

properties of even the most complex biologi-

cal structures. 

NewCAST is implementing principles as Sys-

tematic Random Sampling, Optical- and Phy-

sical Fractionator, Optical- and Physical Di-

sector, Volume Estimator, Local Volumes Esti-

mators, Spatial Distribution Estimator, Length

Estimator, Surface Area Estimator, Vertical

and IUR setup and much more.

10 YE ARS E XPERIENCE BEHIND NE WC AST

With NewCAST, Visiopharm is redefining state-

of-the-art in stereology. Developed in close

collaboration with world-leaders in stereology,

the NewCAST system remains the driving force

behind innovation and scientific progress in

stereology, as it has been for more than 10

years. With a large base of users, NewCAST is

developed with a deep understanding for the

practical needs wanted by users of stereology. 

NE WC AST MADE FOR STEREOLOGY

NewCAST is the newest, most comprehen-

sive, robust, user friendly, and versatile stere-

ology system currently available. The integra-

tion of NewCAST on the Visiopharm Integra-

tor System (VIS) platform provides a system

with respect for both sound scientific prin-

ciples and practical user needs. 



VIS Entry allows scientists to focus on research.

REDUCING THE TIME AND COST

Using efficient and innovative image analysis

software combined with stereology software

can reduce manual work, labor, and cost sig-

nificantly. Visiopharm is putting a great effort

into developing software that reduces work-

load for the operator.

TURN -KE Y SOLUTIONS

Visiopharm is providing NewCAST and VIS as

turn-key solutions as well as partial systems.

For the systems a variety of cameras, stages

and microscope are available making it pos-

sible to customize systems to individual pre-

ference. With Visiopharm’s maintenance and

service programs for software users can sub-

scribe to software updates and support of

their systems.

NewCAST on the move into new possibilities: 
combined image analysis and stereology 

NewCAST Plug-in 

Graphical 
User Interface

Viewing Plug-in

Montage Plug-in

Segmentation Plug-in

Custom Plug-in

Database

Image Acquisition and 
Hardware Control

The History of Stereology. ~4000 B.C. Egyptians use stereology; 1635 Buonaventurea Cavalieri’s volume estimator published;
1777 George Leclerc Buffon publish the needle line intersect probability; 1847 Auguste Delesse shows the volume fraction 
principle; 1925 S.D. Wicksell proves the lack of relation between NA and NV; 1962 First ISS (International Society for Stereology)

meeting in Vienna; 1984 D.C. Sterio publish the unbiased Disector Method; 1996 First CAST system launched; 
2005 Visiopharm launches NewCAST.

ONE SYSTEM FOR ALL PURPOSES

The NewCAST stereology system is integrated

within the Visiopharm Integrator System (VIS)

platform. VIS is a fully configurable technology

platform that offers a unique combination of

image acquisition, hardware control, advanced

time-lapse acquisition, data management,

and image analysis tools for image segmenta-

tion, morphometry, image matching, etc. 

Combining the strengths of state-of-the-art

stereology and image analysis on the same

technology platform, users are given a unique

possibility to analyze and interpret all types

of image data. 

PLUG -IN SOF T WARE FOR IMAGE ANALYSIS

With Visiopharm’s product line a variety of

flexible solutions are available for a broad range

of applications. 

The flexibility of VIS and NewCAST can also

be utilized by ImagePro and ImagePlus users,

who can benefit from Visiopharm plug-in mo-

dules. Both the advanced segmentation and

montage modules are available as plug-in. 

CUSTOM SOLUTIONS FOR STEREOLOGY

Visiopharm develops custom solutions for both

stereology and image analysis applications.

Visiopharm enters into a close colaboration with

VIS and NewCAST users, including preparation

of specification and testing of the customized

solution. We ensure that the custom solution

is tailored to the very need of our users.

VIS diagram: NewCAST is

an integrated part of the

VIS platform using the same

Graphical User Interface,

Acquisition- and Database

module as VIS. NewCAST

users will have the opportu-

nity to benefit from the mo-

dular design of VIS and be

able to work with the View-

ing-, Montage-, Segmen-

tation- and/or the custom

plug-ins. Information about

the plug-in modules are

available on Visiopharm’s

homepage or as brochures.
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lVisiopharm is a Danish company located north of Copenhagen in

the  centre of Medicon Valley which is one of the strongest bio-regions

in Europe.

The scientists and developers at Visiopharm have experience in the

development of advanced image analysis software with a special

focus on the needs and requirements in pharmacology 

Visiopharm applies its own as well as third parties’ image analysis

software for a number of contract services that are carried out for

the pharmaceutical/ biotechnological industry.

Please contact us for further infformation or visit us at: 

www.visiopharm.com 

Bøge Allé 5. DK-2970 Hørsholm. Denmark. Phone +45 72 40 29 90. Fax +45 45 87 19 11


