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Autologous breast reconstruction has become an integral part of recovery for breast cancer pa-

ients. Among the available reconstructive options, the deep inferior epigastric artery perforator (DIEP)

ap, introduced by Allen and Treece in 1994, is preferred by patients and surgeons due to its resem-

lance to native breast tissue. 1 Yet, performing the flap is often challenging due to the variable vascu-

ar anatomy of the artery with unreliable location, size and number of its perforators. 2 , 3 Pre-operative

maging using computed tomography angiographic (CTA) imaging is frequently utilised to assess the

ascular architecture prior to the day of surgery to improve perforator selection and reduce operative

imes. 3-7 

To assess the vascular anatomy of the anterior abdominal wall, radiological reporting software is

tilised to generate 3-Dimensional (3D) reconstructions of the CTA scan are often constructed to give

urgeons a virtual model to plan flap design. 8-10 Traditionally, when evaluating these 3D reconstruc-

ions, images would be cropped in an anterior-posterior or lateral-medial direction to bypass super-

cial tissues and uncover the deeper vasculature. When reporting scans in this manner, the patient’s
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Figure 1. 3D reconstruction of the patient’s CTA scan utilising Horos TM and volume rendering. In this image, a Guassian Blur 

has additionally been applied to further optimise visualisation. 

Figure 2. Traditional anterior-posterior cropped 3D reconstruction showing the removed skin of the anterior abdominal wall 

revealing the underlying DIEA perforators. The blue arrow represents a perforator from the left DIEA. 
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kin is often challenging to crop away, obscuring ideal exposure of the underlying perforators leading

o poorer quality of the images produced. 

In this report we introduce a simple new method to completely uncover the patient’s skin and

ubcutaneous tissue to greatly improve the quality of images produced from CTA 3D reconstructions. 

escription of technique 

To report our CTA scans we utilise the software Horos TM (The Horos Project, Nimble Co LLC

urview, Annapolis, MD, USA). In Horos, 3D reconstructions can be generated by utilising a volume-

endering technique (VRT). A key step when performing a VRT 3D reconstruction is the implementa-

ion of a colour look-up table (CLUT) template. This template is imperative to encode various anatom-

cal structures with specific colours to make them visible on the 3D reconstruction in such a manner

hat it ensures optimal visibility of the deep inferior epigastric artery (DIEA) perforators. Additionally,

he use of various filters, such as the Gaussian blur, offers even further optimisation. 

At this point, the patient’s entire CTA scan has been reconstructed as a 3D model. This can be

een in Figure 1 . From this point, traditionally, to uncover the underlying perforators, the skin would

e cropped in an anterior-posterior direction revealing the deeper vasculature ( Figure 2 .). In most cir-

umstances, this offers adequate exposure of the anterior abdominal wall to visualise the perforators,

owever, in many cases, the restriction of 2-Dimensional cropping results in poorer quality visualisa-

ion of the perforators that would be otherwise ideal. This is particularly apparent if the surface of

he patient’s abdomen is not in a uniform plane, for instance, in a patient that has substantial sub-

utaneous fat, this will create an irregular abdominal architecture and, due to the restriction of 2D
39 
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Figure 3. 3D reconstruction of the anterior abdominal wall where the skin has been removing using the CLUT editor in 

Horos TM . The underlying musculature and vasculature is readily apparent, however, in the midline, the infraumbilical region 

is obscured by residual artefact that lies just deep to the overlying skin. 

Figure 4. Final 3D reconstructed image of the anterior abdominal wall following removal of the artefact left behind when re- 

moving the skin. The DIEA perforators are clearly visible, the blue arrow indicators the same perforator as displayed in Figure 1 . 

In this image, it is much easier to appreciate the exact position of this perforator relative to other structures and to get a better 

appreciation for the entire abdominal wall. 
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ropping, one is usually forced to sacrifice ideal visualisation of the perforators to ensure that ade-

uate exposure of the abdominal wall is achieved. 

To combat this challenge, we now utilise a different method to remove the patient’s skin from the

D reconstruction using the feature available in Horos TM known as the colour look-up table editor

CLUT editor). The 16-bit CLUT editor will reveal the colours used in the CLUT template when per-

orming the VRT. By utilising the 16-bit CLUT editor, one can easily remove the patient’s skin by sim-

ly removing the colour assigned to it in the CLUT template, thereby making it transparent. However,

his is unfortunately often insufficient to obtain optimal visualisation of the perforators as residual

rtefact is commonly left behind which obscures view of the underlying vasculature ( Figure 3 .). 

To remove this artefact and perform the final step in achieving optimal visualisation of the DIEA

erforators, the scissors tool is used to slice away the artefact that overlies the abdomen. This is best

chieved when the 3D reconstruction is rotated and viewed in the axial plane. After this step, the

nal image can be obtained as shown in Figure 4 . 
40 
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onclusion 

In this report we describe a novel technique to remove the skin from a 3D CTA reconstruction

f the abdominal wall for pre-operative planning of a DIEP flap. By effective utilisation of the CLUT

ditor feature and scissors tool as described herein, visualisation of the DIEA perforators, and therefore

urgical planning, can be markedly improved. 
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