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We have observed the increasing interest of QIMS journal 
in 3D printed models applied to medicine. We have been 
working with this technology since 2011 and we have 
manufactured more than 500 3D printed models for 
surgical planning and medical applications. We have read 
the original article by Allan et al. (1) with a considerable 
interest because the authors are investigating new clinical 
areas such as biliary disease.

The authors found significant differences in measurements 
between the standard tessellation language (STL) and 
original computed tomography (CT) images, and also 
between the 3D printed models and the original CT images. 

In our experience these deviations may be related to the 
computer aided design (CAD) operations with the STL file 
in order to obtain a model suitable for 3D printing.

When we are trying to print hollow models, the 
clinicians have to define the volume of interest. As we can 

observe in the images of the article, the tubular structures of 
the biliary conduct are collapsed. This deformation occurs 
when an offset operation is applied to the original mesh. 
The smaller the structures and the higher the thickness the 
easier is to have misrepresentations of the real anatomy.

There are several ways to minimize these problems. First 
option is reducing the wall thickness. This is not an easy 
operation because depending on the material and the 3D 
printer used, creating models with walls thinner than 1 mm  
is really difficult. We have been working with Filaflex 
(Recreus, Spain) flexible filaments and fused deposition 
modeling printers and we have been able to print congenital 
heart disease models with 0.4 mm wall thickness (Figure 1).

Second option is modifying the offset direction. If we are 
interested in the inner part of the model, offset operation 
has to be performed normally. For example, we have 
manufactured this kind of models when we have used them to 

Letter to the Editor

Quality and accuracy of 3D printed models in medicine

Gorka Gómez Ciriza1, Tomás Gómez Cía2, Inés Rivero Belenchón3, Israel Valverde Pérez4

1Fabrication Laboratory, 2Plastic Surgery and Burns Unit, 3Department of Urology, Virgen del Rocío University Hospital, Sevilla, Spain; 
4Cardiovascular Pathology Unit, Institute of Biomedicine of Seville (IBIS), Sevilla, Spain

Correspondence to: Gorka Gómez Ciriza. Fabrication Laboratory, Virgen del Rocio University Hospital, Avda Manuel Siurot SN, 41013 Seville, Spain. 

Email: gorka.gomez@juntadeandalucia.es.

Submitted May 14, 2019. Accepted for publication Jun 11, 2019.

doi: 10.21037/qims.2019.06.04

View this article at: http://dx.doi.org/10.21037/qims.2019.06.04

1476

Figure 1 Renal tumor and thrombus in cava vein model (0.8 mm wall thickness) and congenital heart disease model (0.4 mm wall thickness).
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plan cardiac catheterization and surgical interventions (2-5). 
In these cases, the comparison between CT images and 3D 
printed models has to be made measuring the inner surface.

When the external surface of the model is the area of 
interest the offset operation has to be inverted, reducing 
the volume inside the model. In this case, the comparison 
between CT images and 3D printed models has to be made 
measuring the outer surface. 

As we have studied and demonstrated, the accuracy of 
3D printed models is more affected for the segmentation 
and CAD processes than for the 3D printing itself (2,5).

We have experience collaborating with different medical 
specialties such as plastic surgery, maxillofacial surgery, 
traumatology, oncological surgery, urology, cardiac surgery, etc.

In conclusion, we would like to affirm that 3D printed 
models provide a great added value to the clinical practice, 
improving the quality of care and the communication with 
patients and their families.
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