
International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Impact Factor (2012): 3.358 

Volume 3 Issue 5, May 2014 
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY

3D Model Generation of Patient Specific Liver with 
Pancreas and Portal Veins 

Rahul Arora1, Parveen Kalra2, Rajesh Madan3

1Research scholar, Department of Production Engineering, PEC University of Technology, Chandigarh-160012, India 
 

2Professor, Department of Production Engineering, PEC University of Technology, Chandigarh-160012, India 

3Assistant professor, Department of Mechanical Engineering, UIET, Chandigarh-160014, India 
 
 

Abstract: Recent day’s Computer-aided design and image processing techniques are one of the most emerging useful tools for analysis 
of models in various medical, industrial and research areas. In medical field, the diagnosis of various diseases in vivo techniques
including biochemical test, enzymatic tests are needed for continuous monitoring of patients. These diagnosis procedures are time 
consuming and inconvenient for patients. Therefore Computer assisted designing and image processing techniques are most promising
non invasive tools for faster diagnosis and are useful for designing of biomedical implants. In this paper liver, pancreas and portal veins 
are segmented from patient’s Liver computed tomography (CT) image by dedicated software. A Liver’s CT images of 38 year old Indian
male patients were collected and by using imaged based software MIMICS (Materialise’s Interactive Medical Image Control System,
Belgium) a steriolithography (STL) file of patient specific liver with pancreas is generated. These models can be used for designing of 
implants and analysis of portal vein’s disorder like portal thrombosis, and portal aneurysm which are main cause of portal hypertension 
and also useful for surgeon for planning surgery. Moreover they can be helpful for understanding of portal vein hemodynamic. The
motivation behind this paper is to improve existing methods and to apply new techniques to solve a number of typical segmentation
problems in medical imaging. Even though the results are promising; more research is needed before reliable analysis of medical
volume data can be performed. The contributions in this paper, however, are noticeable and represent a step forward in deriving
complete automatic procedures for segmentation of medical volume data. The aim of this study was to create patient specific CAD
models of normal- as well as diseased hepatic portal vein (HPV), liver and pancreas from the standard CT image of liver of an 
individual using dedicated image processing software. 
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1. Introduction 

Modern quantitative computational analysis of two 
dimensional (2D) and three dimensional (3D) biomedical 
vasculatures images is currently most effective non-invasive 
method for diagnosis of disease in various medical areas. [1] 
The liver is the biggest digestive gland and plays a vital role 
in circulatory system containing three important 
vasculatures, including hepatic portal vein (HPV), hepatic 
vein (HV) and hepatic artery (HA). The HPV is the 
functional organ providing about 70%-80% of the liver 
blood. Therefore, the analysis of HPV is crucial for not only 
diagnosis of liver diseases but also important for planning of 
surgery. 

Medical imaging has become common in the diagnosis and 
treatment of diseases. [2] While the image modalities are 
helpful, such equipment is expensive and resource 
demanding. Therefore, to reduce the workload of medical 
staff, automatic measurements and improved visualizations 
of the modality data is needed. One main challenge in order 
to perform automatic analysis on medical volume data is to 
separate the various tissues from each other. [3] Their 
boundaries may be diffuse and the medical volumes are 
typically distorted by noise. Furthermore, while the general 
anatomy is similar from person to person, previous 
interventions and genetic variations lead to variations in the 
size, shape, and location of organs. [4] To separate organ 
tissues well, advanced techniques based on pattern 
recognition are typically required. While humans are experts 
in pattern recognition, we have not been able to achieve 

results anywhere close to human recognition artificially. 
This is one of the reasons why there are presently few 
implemented applications for automatic measuring and 3D 
visualizations of medical volumes. [5] If automatic 
procedures do not achieve the level of accuracy of the results 
needed in medical science, it is likely that these methods can 
still prove helpful. Even if the distinction of tissues is poor, 
it can be used in a partially user guided system where the 
user defines the parameters needed to achieve a sound 
boundary between tissues semi-automatically. The various 
modalities are constantly improved and higher resolutions 
increase the possibilities to help patients. Increased 
resolutions, however, also challenge the hardware needed to 
make the necessary computations.[6] With respect to image 
processing, careful balancing must be made between the 
quality of the result, practical gain and processing time. The 
motivation behind this research is to improve existing 
methods and to apply new techniques to solve a number of 
typical segmentation problems in medical imaging. [7] A 
common factor in the segmentation techniques to be studied 
is that they use advanced techniques such as pattern 
recognition and models to guide the segmentation process. 
These methods are typically derived from various scientific 
fields such as mathematics, statistics, physics and biology, 
making the research highly interdisciplinary. [8] 

2. Aim and Objective 

The aim of this research is to create a patient specific STL 
model of liver with pancreas by converting the Digital 
imaging and communications in medicine (DICOM) file of a 
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for generating the 3D model of the masks that the user has 
created. Calculate 3D tool is an iterative tool and take some 
time to calculate 3D of each mask. After 3D information of 
the mask is generated the same can be exported to STL 
format. 

4. Results

The STL’s generated after segmentation done on image 
based MIMICS Software are shown in figure 4, 5, 6 and 7 
respectively. Figure 4 contains the STL of the liver, Figure 5 
contains the pancreas, Figure 6 contains the veins coming 
out of the aorta and entering liver and Figure 7 is the 
combination of all 3 STL’s generated. 

Figure 4: 3D Representation of Liver 

Figure 5: 3D Representation of pancreas 

Figure 6: 3D Representation of veins coming out from aorta 

Figure 7: 3D Representation of combination of 3 STL’s 
generated 

5. Conclusion

This study describes technical parts of designing patient 
specific 3D models and conversion of DICOM to STL. A 
patient specific STL model of liver with pancreas and portal 
veins has been created by converting the DICOM file of a 
patient to STL file and separating liver from the surrounding 
tissue. The protocol has been standardising for the 
conversion of DICOM to STL file. However the protocol is 
developed for liver tissue but same protocol can be applied 
to segment any soft tissue organ. The 3D models generated 
can be used for teaching aids by 3D printing. 

6. Future work 

The designed 3D Models were created exactly with patient’s 
mimicking conditions, and these can be used in the future 
for computational fluid dynamics (CFD) analysis of blood in 
portal vein normal and diseased condition. The STL 
generated can be imported into any of the computational 
fluid dynamics (CFD) analysis software. The STL file 
generated can be used to measure the diameter of the portal 
veins and compare the normal and diseased patient 
conditions. 
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