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Novel Chest Wall Reconstruction Following Excision
of an Xiphisternal Chondrosarcoma
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CASE REPORT——

Background: Chondrosarcoma, the most common primary malignant tumor of the chest wall, most frequently arises from the
sternum, with limited reported cases of tumor origination from the xiphoid process. Because of the location, patients present
with complaints of a large chest wall mass associated with pain and respiratory symptoms. These tumors are best managed by
en bloc resection and chest wall reconstruction.

Case Report: A 49-year-old male nonsmoker with a strong family history of colon cancer presented with a large, painful chest
wall mass associated with shortness of breath and exertional chest pressure. Computed tomography scan demonstrated a large
mass arising from the xiphoid process; biopsy confirmed a grade 1 chondrosarcoma. The mass was removed en bloc and
repaired with an innovative technique using omentum and PROCEED Surgical Mesh (Ethicon US, LLC). The wound was
closed with a fasciocutaneous flap.

Conclusion: To our knowledge, this case is the first report of a chest wall reconstruction of a large inferior sternal defect using
only polypropylene and omentum without a rigid support or muscular flap. This repair option could be considered for patients

in whom traditional rigid repair methods have potential complications or limitations.
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INTRODUCTION

Chondrosarcoma, a malignant tumor arising from cartilage,
is the most common primary malignancy of the chest wall and
represents 20% of all chest wall neoplasms." These tumors are
rarely found arising from the xiphoid, with only 4 previously re-
ported cases.? In these cases, the tumors grew caudally into
the soft tissue below the xiphoid. Patients often present with
a painful chest wall mass and respiratory symptoms from
compression. Early recognition with a wide en bloc oncologic
resection of the tumor results in the best prognosis. We report
the case of a patient with a chondrosarcoma that was removed
en bloc, followed by a modified chest wall reconstruction.

CASE REPORT

A 49-year-old male nonsmoker with a strong family history
of colon cancer and a 1-year history of an enlarging central
chest mass presented to the emergency department (ED)
with chest pain, chest tightness, and shortness of breath.
This ED visit was the patient’s first presentation, and imaging
showed a 7-cm, firm, immobile, nontender, nonerythema-
tous mass extending from the lower sternum and xiphoid
into the epigastrium.

Computed tomography (CT) scan showed a large tumor
adjacent to the pericardium, compressing the right ventricle

180

and extending into the soft tissues anteriorly (Figure 1). Core
needle biopsy of the mass revealed a grade 1 chondrosar-
coma, and positron emission tomography scan showed
mild hypermetabolism within the mass with no evidence of
metastatic disease.

At the multidisciplinary oncologic lung conference, the de-
cision was made to proceed with en bloc resection. Resec-
tion involved a partial sternectomy, including an en bloc
resection of the diaphragm, pericardium, and costal carti-
lage surrounding the mass (Figure 2). Pathology confirmed
that negative margins were obtained. The superior epigas-
tric vessels and internal mammary vessels were ligated
bilaterally because of tumor size, precluding rectus recon-
struction. Both phrenic nerves were preserved.

The final defect measured 25 cm laterally and 15cm cra-
niocaudally. The plastic surgery team performed an omental
flap and mesh reconstruction of the chest defect (Figure 3).
The omentum was freed from the peritoneal cavity as a vas-
cularized pedicle and used to fill the defect and cover the an-
terior surface of the heart. The omentum was secured to
surrounding tissue with 2-0 absorbable suture. PROCEED
Surgical Mesh (Ethicon US, LLC), a polypropylene and lam-
inate mesh soaked in antibiotic solution, was used as a tight
covering over the omentum to reconstruct the chest wall. It
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Figure 1. Sagittal computed tomography of the chest
shows the chondrosarcoma anteriorly. A fat plane was vis-
ible between the mass and pericardium. The mass is com-
pressing the right ventricle and extending into the soft
tissues anteriorly.

was secured superiorly to the pectoralis major muscles and
inferiorly to the rectus muscles. The diaphragm was closed
tightly around the omentum using polydioxanone sutures
to prevent herniation of abdominal contents. The large skin
defect was closed after elevation and rotation of a fasciocu-
taneous flap. Bilateral chest tubes were placed to drain se-
rous fluid postoperatively.

The mass measured 14.5cm, resection margins were
clear, and all sampled lymph nodes were benign. The pa-
tient had stage T2NOMX (>8 cm in greatest dimension with
no lymph node involvement or distant metastases) chondro-
sarcoma, grade 1.

Postoperatively, the patient was extubated to bilevel pos-
itive airway pressure to support adequate lung expansion.
The chest tubes were removed uneventfully on postopera-
tive day 3. After the patient’s discharge, he required 2
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thoracocenteses to drain pleural effusions: on postoperative
day 15, 1.6L of serosanguinous fluid was drained and on
postoperative day 22, 900 cc of serosanguinous fluid was
drained. The patient recovered heart and lung function post-
operatively and has been counseled about the risks of blunt
or sharp anterior chest trauma.

DISCUSSION

Chondrosarcomas represent 0.5%-1% of all neoplasms
and 20% of chest wall neoplasms, the most common prima-
ry malignant tumor of the chest wall.” Researchers at the Me-
morial Sloan-Kettering Cancer Center reviewed 40 years of
patient history and reported primary location occurrence in-
cidence rates of 5% in the clavicles, 16% in the sternum,
36% in the scapula, and 43% in the ribs." In reported xiphoid
cases, the tumors grew inferiorly. Because our patient pre-
sented for the first time to the ED with a full-sized tumor, evo-
lution of his chondrosarcoma can be hypothesized as radial
based on location, size, and erosion into the pericardium;
however, this hypothesis cannot be confirmed as the evolu-
tion of the tumor is unknown.

The treatment of choice for thoracic wall chondrosarcoma
is radical en bloc excision with wide margins because chon-
drosarcomas are usually resistant to chemotherapy.® One of
the major challenges after tumor resection is reconstruction
of the chest wall. The goal is to create an adequate or rigid
thoracic cage for chest wall stability, good pulmonary func-
tion, and protection of thoracic organs. Various materials
have been used in an attempt to achieve adequate stability.
Often a rigid repair material, such as methyl methacrylate
cement, muscular flaps, titanium rib and sternal plates, or
cryopreserved bone graft, are used to mimic the original
chest wall stability.*® The drawbacks of methyl methacrylate
include wound complications, tilting, excursion of the plate if
it is not properly fixed, and failure to create an adequate
scaffold for new bone.® In our case, we had concerns
about the exothermic properties of the methyl methacrylate
and migration of the plate through the omentum and into
the exposed right ventricle; thus, we chose to avoid this
method of repair. Cryopreserved bone grafts are easily ma-
nipulated and tailored to a site but can be hard to access
and are time consuming to fixate.* Our hospital did not

Figure 2. The chest defect (left) and the resected chondrosarcoma (right). Ribs 7 and 8 costal cartilages were dissected and
transected. Peristernal dissection was carried out superior to the tumor and was transected with a sternal saw. The tumor
was adherent to the anterior pericardium, which was resected from the surface of the heart.
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Chondrosarcoma Chest Wall Reconstruction

Figure 3. The omentum was freed from the peritoneal cav-
ity and used to fill the defect and cover the heart. PROCEED
Surgical Mesh (Ethicon US, LLC), a polypropylene and lam-
inate mesh, was used to reconstruct the chest wall and pro-
vide semirigid coverage. The large skin defect was closed
after elevation and rotation of a fasciocutaneous flap.

have access to cryopreserved bone graft at the time of the op-
eration. Titanium has been used to help create rigid support
across anterior chest wall dissections and can be imaged
with CT scan and magnetic resonance imaging, allowing
safe postoperative surveillance.” However, the available titani-
um plates were not long enough to span our patient’s defect.

Combined with rigid support, other materials are often
used as barriers or added support layers, such as omentum,
polypropylene mesh, and polytetrafluoroethylene patches.
The omentum is vascularized, which can help carry antibiot-
ics to the defect site, and angiogenic, amorphous in shape,
and bulky.® The omentum is often used to cover rigid chest
wall replacements, such as methyl methacrylate cement, to
prevent infection and create a bed for skin grafting. Omen-
tal flaps are a particularly excellent option for filling large in-
ferior sternal defects.'® A pectoralis turnover flap could also
provide coverage to this area, but this approach was not an
option for our patient because of ligation of the internal mam-
mary arteries during dissection. Complications such as herni-
ation, spread of abdominal infection, and omental pedicle
necrosis are rare.® Polypropylene is often used to repair
hernia-like defects but can be a nidus for infection and may
wrinkle during placement.'" In our patient, we used omentum
as an allogenic covering for the heart and exposed lungs, cre-
ating a bulky cushioned barrier to fill the defect, and covering
it with a tightly placed polypropylene mesh that created a
semirigid barrier for containing the thoracic organs.

To our knowledge, our case is the first report of a chest
wall reconstruction of a large defect using a combination
of polypropylene and omentum without a rigid support or
muscular flap. This repair option could be used as a treat-
ment option for patients in whom rigid chest wall reconstruc-
tion for large defects is not possible or available.

CONCLUSION

Our patient presented with a unique chondrosarcoma
arising from the xiphoid and eroding into the pericardium.
Performing a reconstruction using only omentum and poly-
propylene could be a novel and effective means of anterior
inferior chest wall reconstruction of large defects, particularly
in situations when traditional rigid repair methods have po-
tential complications.
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