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Three-Dimensional (3D) imaging, modeling, and 
printing techniques have transformed many 
aspects of plastic surgery. 

Despite finding utility in maxillofacial 
reconstruction and higher end cosmetic practice, 
such technologies remain limited in the space of 
flap-based autologous reconstruction due to cost 
and access constraints.

Many Plastic surgeons may already have access 
to portable, high-quality imaging 
technologies in their own pockets. 
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Using an iPhone 12 and Canon DSLR camera,
three low-cost 3D modeling protocols were 
developed and tested. Models were constructed 
based on a 3D printed breast phantom reference 
template.

Both the “EM3D” and ”Scandy Pro Scanner” 
applications were used for model construction 
using the iPhone protocols.

Images collected using the DSLR were collected 
and processed on the “Agisoft Metashape” 
software program. 

Surface level topology and alignment metrics 
were reported as vertex-to-vertex root mean 
squared errors (RMSE) using the constructed 3D 
models and the reference CAD model.

The “GOM Inspect” suite and  “CloudCompare” 
platform was used for comparative analysis.

Our project emphasizes the power of low-
cost modeling techniques for breast 
reconstruction that can utilized in the 
academic setting. 

Further research should focus on using 
these models for pre-operative and 
intra-operative guidance.

The proposed 3D scanning techniques 
demonstrate a high degree of 
topological precision and accuracy 
(Figure 1).

On RMSE analysis, the mean square 
difference between the reference CAD 
models and the scan vertices was as low as 
0.030 (+/- 0.9) mm (Table 1).

These results suggest that low-cost imaging 
options could be effectively implemented to 
construct patient-tailored 3D models

I want to thank our partners from the Pratt 
School of Engineering for making this project 
possible as well as PSRC for hosting our 
project. 
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Using an iPhone 11 and Canon DSLR camera, 
three low-cost 3D modelling protocols were 
developed and tested. Models were 
constructed based on a 3D printed breast 
phantom reference.

The “EM3D” and “Scandy Pro 3D 
Scanner” app were used for model 
construction with the iPhone. 

Images collected the DSLR and processed 
into a 3D model using the Agisoft 
Metashape software.

Surface level topology and alignment reported 
as vertex-to-vertex root mean squared error 
(RMSE) were measured for each 3D model 
compared to the CAD reference. We used the 
GOM Inspect Suite and open-source 
CloudCompare platform, respectively.

Our project emphasizes the power of low-
cost 3D modeling techniques that can be 
employed in the academic setting.

Future efforts focused on employing these
techniques to create 3D printable breast 
templates for pre- and intraoperative 
surgical planning and guidance.

We wanted to thank our co-authors from 
Pratt School of Engineering for their 
technical expertise and guidance on this 
project as well as ASRM for hosting our 
poster.

Three-Dimensional (3D) modeling and Printing 
techniques have revolutionized many aspects 
of plastic surgery. Despite this, use of such 
technologies in flap-based autologous breast 
reconstruction is limited by cost and access 
constraints.

Many plastic surgeons may already have 
access to portable, high-quality imaging 
technologies in their own pockets or 
clinics.
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Table 1: Vertices Alignment and Root Mean Square Error (RMSE) by Protocol
Protocol Mean Vertex to Vertex D (mm) ± SD (mm) RMSE

EM3D (iPhone) 0.030 0.9 0.494
Scandy Pro (iPhone) 0.033 1.4 0.697

DSLR -0.046 1.1 0.954

Figure 1. Breast Phantom 3D Modeling and Topological Analysis Workflow  The three breast scanning techniques 
demonstrated a high degree of topologic 
precision and accuracy (Fig. 1).

On RMSE analysis, the mean difference 
between the CAD model and scans vertices 
was as low as 0.030(±0.9) mm (Table 1).

These results suggest that low-cost imaging 
options can be effectively used to construct 
tailored 3D breast models.
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On RMSE analysis, the mean difference 
between the CAD model and scans vertices 
was as low as 0.030(±0.9) mm (Table 1).

These results suggest that low-cost imaging 
options can be effectively used to construct 
tailored 3D breast models.


