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Abstract
Following resection of a sternal tumor, respiratory dysfunction can occur and rigid reconstruction is necessary. An 82-year-old
woman noted a mass in the anterior chest wall that was increasing in size. The tumor was located on the left aspect of the
sternum at the level of the third rib. A radiation-induced malignant spindle cell tumor was diagnosed because of a history of
irradiation for hilar lymph node carcinoma. The tumor was resected with the surrounding tissues of the second-to-fourth ribs
and sternum. The posterior sternal cortex was preserved by cutting with a curved chisel under fluoroscopy. The chest wall
defect was reconstructed with a 2-mm thick Gore-Tex® sheet and a local transpositional flap. Sternal resection with a chisel
under fluoroscopy avoids damage to the internal thoracic artery. Preserving the posterior sternal cortex does not require rigid
reconstruction. The procedure is minimally invasive.

INTRODUCTION
Sternal tumor resection following an anterior chest wall defect
results in severe respiratory and circulatory compromise [1]. To
avoid respiratory dysfunction, rigid reconstruction is necessary
after resection of a sternum tumor [1]. Indeed, titanium plates
have been widely used for this purpose [2, 3] because titanium
plates are biocompatible [4] and can be shaped to fit thoracic
defects [5].

In the current report, the posterior sternal cortex was pre-
served after a chest wall sarcoma resection without the need
for rigid reconstruction. The case was complicated by a post-
operative wound infection. Non-rigid reconstruction is a mini-
mally invasive procedure and facilitates the treatment of wound
infections.

CASE PRESENTATION
An 82-year-old woman sought evaluation of a mass in the
anterior chest wall. A cardiac pacemaker was placed for
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bradycardia due to atrial fibrillation 3 years before. Twenty
years prior an enlarged hilar lymph node was biopsied and
the histologic evaluation revealed an adenocarcinoma that was
thought to be a metastatic lung carcinoma, but the origin was
not established.

A magnetic resonance image (MRI) and computed tomog-
raphy (CT) showed the chest wall lesion on the surface of the
sternum and the distal third rib. The tumor size was 4 x 5 cm, and
the lesion extended to the subcutaneous tissue and intracoastal
spaces between the second and third ribs (Fig. 1). The histologic
evaluation of a biopsy specimen was characterized as prolifera-
tion of atypical spindle cells.

The tumor was resected along with the surrounding normal
tissues of the overlying skin, the surrounding subcutaneous
tissues, and the pectoralis major muscle. The anterior cortex
of the sternum at the proximal and distal cut lines, as well
as right lateral aspect of the cortex was cut with a high-speed
burr. The left second-to-fourth ribs were cut along the resection
line and an additional excision of ∼5 mm was made at each

D
ow

nloaded from
 https://academ

ic.oup.com
/jscr/article/2021/10/rjab450/6413584 by KYO

TO
 U

N
IVER

SITY M
edical Library user on 08 D

ecem
ber 2022

A Self-archived copy in
Kyoto University Research Information Repository

https://repository.kulib.kyoto-u.ac.jp

https://academic.oup.com/
https://doi.org/10.1093/jscr/rjab450
http://creativecommons.org/licenses/by/4.0/


2 A. Sakamoto et al.

Figure 1: An 82-year-old woman with a malignant spindle cell sarcoma in the superficial chest wall. The MRI shows a lesion involving the anterior sternum on the

left side with low-to-intermediate signal intensity on T1- (A-top) and T2-weighted images (A-middle) with a high SUVmax on FDG-PET (A-bottom). CT with contrast

medium depicted the lesion (B). The lesion involved not only the anterior sternum (B-top and -middle), but also the intercostal space (B-bottom). The cut line (orange

line) is drawn with a yellow line. The internal thoracic artery runs under the tumor and the vessels were resected together (C).

second-to-fourth rib to confirm complete pleural reaction and
handle the lesion for the next step.

Under fluoroscopy the left outline of the sternum was con-
firmed. As a tip, a 1.5-mm Kirschner wire was placed along the
line of the sternum on the skin. A curved pelvis osteotomy chisel
was used to cut the sternum from right-to-left, then the blade
was used along the anterior surface of the posterior cortex of the
sternum. Under fluoroscopy guidance, the blade was directed
over the left outline of the sternum, which was marked with
a Kirschner wire. Incomplete resection of the left outline of
the sternum was cut with the curved chisel from the distal
end. The remaining soft tissues, including the internal thoracic
arteries and veins, were cut and ligated while the lesion was
resected.

The skin defect was 10 x 8 cm, but the dorsal sternal cortex
was preserved and the chest wall defect was 10 x 5 cm on
the left chest wall. Consequently, a 2 mm-thick Gore-Tex® Soft
Tissue Patch (W. L. Gore & Associates, Newark, DE, USA), a pure
and unique expanded polytetrafluoroethylene prosthesis, was
placed and sutured to the chest wall. A local transpositional flap
was elevated for soft tissue reconstruction. No paradoxical res-
piration was observed postoperatively. The pathologic diagnosis
on the resected material was a spindle cell sarcoma. Considering
the clinical history of irradiation, a radiation-induced sarcoma
was diagnosed (Fig. 2).

The edge of the flap was necrotic with a Pseudomonas aerug-
inosa infection. To treat the infection, the Gore-Tex® sheet was
removed. Under the Gore-Tex® fibrous reactive tissue was noted
on the surface of the lung (Fig. 2). The lung did not collapse after
removal of the Gore-Tex®, thus additional reconstruction was
not performed. The wound was left open and the infection was

treated with antibiotics. After the infection had resolved, the
wound was closed with suture.

DISCUSSION
In resecting a malignant tumor on the superficial chest wall,
the anterior cortex of the sternum provides a sufficient margin
for complete resection. In our case, the sternum was easily cut
with a curved chisel under fluoroscopy. Without preserving the
sternal posterior cortex, rigid reconstruction would be required
because full thickness anterior chest wall defects after sternal
tumor resection require reconstruction to obtain structural sta-
bility and avoid paradoxical respiration [6].

Gore-Tex® prosthesis coverage is used with titanium plates
for anterior chest wall defects [2, 3]. A Gore-Tex® Soft Tissue
Patch was previously reported to be strongly adherent to
and incorporated in the adjacent host tissue [7]. Fibrous
reactive tissue was confirmed on the surface of the lung after
removal of Gore-Tex® in this case. The fibrous tissue played
a role in covering the chest wall defect and in preventing
infection to the thoracic cavity. It is possible that the Gore-
Tex® incited the formation of fibrous tissue, which is a common
phenomenon.

In the current case, the rotation flap was a random pat-
tern flap, partially failed and was necrotic. Prosthetic materials,
including the Gore-Tex® prosthesis, carry the risk of subsequent
infection because the materials are not incorporated into the
host tissue [6, 8]. To treat the infection, the necrotic tissue, as well
as the infected Gore-Tex®, were removed. In the current case,
a random pattern flap appeared not to be ideal under tension,
especially with the history of radiation, which was not ideal
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Figure 2: The same case as in Figure 1 with a malignant spindle cell sarcoma in the superficial chest wall. The tumor and partial sternum resection was performed with

the second-to-fourth ribs, leaving the posterior cortex of the sternum (A-top). Gore-Tex® covers the chest wall defect and the local transposition flap was elevated (A-

middle and -bottom). The resected material shows the chest wall and the bisected sternum (B-top and -middle). The histologic evaluation shows spindle cell proliferation

arranged in fascicles with a storiform pattern and atypia (B-bottom). CT depicted the remaining anterior bones and Gore-Tex® sheet (C-top). The posterior cortex was

preserved (C-middle). A fracture, possibly due to spinal kyphosis, occurred 3 months after the operation (C-bottom). The edge of the flap was necrotic (D-top). The wound

was opened (D-middle) and the Gore-Tex® sheet was removed. Fibrous reactive tissue was confirmed on the surface of the lung (D-bottom).

for reconstructing the chest wall defect. A vascular flap was
reliable in the current case. Furthermore, to seal off the lung, an
autologous repair with fascia or dermis might have been safer
than mesh and coverage with muscle-facial flaps. Of note, the
non-rigid reconstruction had a positive role in the treatment
of infection. Moreover, the posterior cortex of the sternum was
thought to prevent infection from spreading to the mediastinum.

In the current case report, the posterior cortex of the ster-
num was preserved during resection of an anterior chest wall
tumor. The posterior cortex prevents infection from spreading
to mediastinum. Posterior sternal cortical preservation is a min-
imally invasive procedure. Non-rigid reconstruction has merits
in treating infections in such cases.

CONFLICT OF INTEREST STATEMENT
None declared.

FUNDING
None.

REFERENCES
1. Leuzzi G, Nachira D, Cesario A, Novellis P, Petracca Ciavarella

L, Lococo F, et al. Chest wall tumors and prosthetic recon-
struction: a comparative analysis on functional outcome. Tho-
rac Cancer 2015;6:247–54.

2. Akiba T, Takeishi M, Kinoshita S, Morikawa T. Vascularized
rib support for chest wall reconstruction using gore-Tex dual
mesh after wide sternochondral resection. Interact Cardiovasc
Thorac Surg 2011;13:536–8.

3. Hamad AM, Marulli G, Bulf R, Rea F. Titanium plates
support for chest wall reconstruction with gore-Tex dual
mesh after sternochondral resection. Eur J Cardiothorac Surg
2009;36:779–80.

4. Gao E, Li Y, Zhao T, Guo X, He W, Wu W, et al. Reconstruction
of anterior chest wall: a clinical analysis. J Cardiothorac Surg
2018;13:124.

5. De Palma A, Sollitto F, Loizzi D, Di Gennaro F, Scarascia D,
Carlucci A, et al. Chest wall stabilization and reconstruction:
short and long-term results 5 years after the introduction of
a new titanium plates system. J Thorac Dis Mar 2016;8:90–8.

6. Rocco G, Fazioli F, Cerra R, Salvi R. Composite reconstruction
with cryopreserved fascia lata, single mandibular titanium
plate, and polyglactin mesh after redo surgery and radiation
therapy for recurrent chest wall liposarcoma. J Thorac Cardio-
vasc Surg 2011;141:839–40.

7. Tsuge I, Saito S, Sakamoto A, Matsuda S. Anterior chest
wall reconstruction after resection of a sternal tumor with
a single mandibular plate and Gore-Tex® sheet. Asian J Surg
2021;44:563–65.

8. Weyant MJ, Bains MS, Venkatraman E, Downey RJ, Park BJ,
Flores RM, et al. Results of chest wall resection and recon-
struction with and without rigid prosthesis. Ann Thorac Surg
2006;81:279–85.

D
ow

nloaded from
 https://academ

ic.oup.com
/jscr/article/2021/10/rjab450/6413584 by KYO

TO
 U

N
IVER

SITY M
edical Library user on 08 D

ecem
ber 2022

A Self-archived copy in
Kyoto University Research Information Repository

https://repository.kulib.kyoto-u.ac.jp


	Preserving the posterior cortex of the sternum during resection of a superficial anterior chest wall sarcoma 
	INTRODUCTION
	CASE PRESENTATION
	DISCUSSION
	Conflict of interest statement
	Funding




