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Case Report

Surgical planning by three dimensional printing
for huge chondrosarcoma of chest wall resection

Bo Yang!?", Lin Zhou", Jia-Kuan Chen?, Jian Wang?, Xiao-Ping Li?, Tao Jiang*

1Department of Thoracic Surgery, Tangdu Hospital, Fourth Military Medical University, Xi'an 710038, PR China;
2Department of Thoracic Surgery, Tianjin First Central Hospital, Tianjin 300192, PR China. “Equal contributors.

Received January 21, 2016; Accepted May 12, 2016; Epub June 15, 2016; Published June 30, 2016

Abstract: Chondrosarcoma is a slow-growing malignant tumour characterised by the formation of cartilage. It sel-
dom occurs in the ribs region. Most patients present with painful progressive swelling in the anterior chest wall aris-
ing from the costochondrosternal junction. CT scan with intravenous contrast is the investigation of choice. Herein,
by using three dimensional (3D) printing model, we describe a rare case of a huge chondrosarcoma originating from
the cartilaginous part of the ribs which has never been reported previously. The tumour was completely resected,
and the patient’s postoperative recovery was uneventful. We believe that 3D printing models are valuable tools for
perioperative planning and might be more excellent than other imaging techniques in some cases.
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Introduction

Chondrosarcoma is a slow-growing malignant
tumour characterised by the formation of carti-
lage, but not bone, by tumour cells [1]. Chond-
rosarcoma arises from embryogenic cartilagi-
nous rests [2]. It represents 11% of all malig-
nant primary bone tumours, and the pelvis,
femur, tibia and humerus are most frequently
involved [1]. It seldom occurs in the ribs region
[3]. The clinical behaviour of chondrosarcoma
is greatly variable and is linked to histologic
grading. The majority of these tumors metasta-
sizes rarely and has an excellent prognosis
after adequate surgery. The following report
describes a rare case of huge chondrosarcoma
of chest wall resection. For surgical planning,
we used 3D printing and a 3D thorax model.

Patients

A 78 years old woman was admitted to our hos-
pital because of the intermittent chest discom-
fort, shortness of breath and deformity in the
anterior chest wall for 3 years (Figure 1A). A
computed tomography (CT) scan of the chest
and abdomen revealed a huge mass 21.9 x
17.9 x 20.5 cm, anomaly, in the anterior medi-
astinum with close relation to the ribs, pericar-

dium, heart, pulmonary vascular, and dia-
phragm (Figure 1B and 1C). Osteolytic bone
destruction was observed when the soft tissue
mass invaded the adjacent sternum. To facili-
tate surgical planning, we used 3D printing.
After converting the CT image into a 3D image,
the model of thorax and mass was printed.
Based on an examination of the printed thorax
model, the resection of the huge mass was
made (Figure 2A and 2B). A biopsy was also
performed, which showed chondrosarcoma
(Figure 2C). The patient is still alive and is cur-
rently receiving follow-up.

Discussion

Chondrosarcoma accounts for about 30% of all
skeletal cancers. The disease usually affects
older people. Unlike most other forms of skele-
tal system cancer, it affects the axial skeleton
more than the appendicular skeleton [4].

It was really rare that it was developed in the
rib, as in this case. The tumor’s close relation to
cartilage, the irregular form, and the compres-
sion on the ribs, pericardium, heart, pulmonary
vascular, and diaphragm could indicate that the
tumor was very complicated. However, after
examining the 3D printed model, we decided
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Figure 1. The huge mass of the patient, contrast-
enhanced computed tomograph obtained before
tumor removal and 3D printing model. A. The pa-
tient. B. Transverse plane. C. Coronal plane. CT
showing a tumor shadow measuring 21.9 x 17.9
x 20.5 cm in size and also revealing a close rela-
tionship between the lesion and the ribs, pericar-
dium, heart, pulmonary vascular, and diaphragm.
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that sternotomy approach and tumor removal els simplify surgical procedures, because they
was the more appropriate option. These mod- improve preoperative planning and knowledge
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of the intraoperative dispositions of structures
at risk and target tissues, and thus, might
improve surgical outcomes.

We believe that this is the first case of huge
chondrosarcoma removed by 3D printing. In
our case, 3D printing was found to be helpful
when deciding the approach used, although the
CT data set used was obtained using a slice
thickness of 5.0 mm, and thus, segmentation
result was rather coarse as was the margin
between the heart, diaphragm and tumor.

Because CT image is used for 3D printing
model, it is not easy to get more exact anatomi-
cal information such as the tumor infiltration, or
tumor stalk which is not conclusively shown on
the CT by 3D printing model. In the present
case, we could not get the information about
exact origin of tumor by the 3D printing, never-
theless, the model was helpful for clearly iden-
tifying the tumor position and relationship with
the great vessels. We believe that 3D printing
models are valuable tools for perioperative
planning and might be more excellent than
other imaging techniques in some cases.
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