
Abstract  
We present the case of a 23-year-old man with a chondroid 

chordoma of the sternum. The patient underwent chest wall resec-
tion, followed by stabilization using a sandwich graft of Prolene 
mesh and methylmethacrylate, covered with bilateral pedicled mus-
culus pectoralis flaps. After adjuvant radiotherapy and 2 years of 
follow-up, the patient developed a graft-associated infection. We 
removed the allogeneic material and the encapsulated abscess, and 
the wound was conditioned through negative wound pressure ther-
apy. This time, wound closure and chest wall stabilization were 
achieved with a Prolene mesh covered by a free anterolateral thigh 
flap. This case demonstrates the importance of carefully considering 
the material for chest wall stabilization and establishing multidisci-
plinary cooperation. 

 
 

Introduction 
Chest wall reconstruction can be performed in many ways with 

exclusive soft tissue coverage of the defect or additional implanta-
tion of prosthetic material. Choosing the extent of reconstruction 
and suitable materials is crucial to prevent complications such as 
postoperative infection, chest wall deformation, or chronic pain [1]. 
Complex chest wall reconstruction and management of postopera-
tive complications require a multidisciplinary setting. 

 
 

Case Report 
A 23-year-old man presented to our hospital for thoracic pain 

and a 2×3 cm parasternal lump in the right fifth intercostal space. 
Computed tomography (CT) showed a paracardial hypodense 
10×10×8 cm tumor, extending into the middle lobe and through the 
chest wall into the musculus pectoralis major (Figure 1).   

Incision biopsy revealed a chondroid chordoma. CT of the 
abdomen and magnetic resonance imaging scan of the cervical 
spine showed no distant metastasis, and our interdisciplinary tumor 
conference recommended tumor resection. 

Intraoperative thoracoscopy showed a capsulated 12 cm tumor, 
which adhered to the lung. The internal mammary artery was cut 
cranially, and a transverse sternotomy was performed in the upper 
and lower third of the sternum to access the tumor. Parts of the third 
to fifth ribs on the right side and the fourth and fifth on the left side 
were resected. After pleurolysis, the mass was detached from the 
right lower lung (Figure 2). Frozen section analysis confirmed com-
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plete tumor resection. Two chest tubes were inserted (Figure 3). As 
was the usual method in our department at that time, the chest wall 
defect was reconstructed with a sandwich graft made from Prolene 
mesh and methylmethacrylate. The Prolene mesh was covered with 
bilateral pedicled pectoralis major flaps. On the right side, the flap 
was raised as a myocutaneous pectoralis major island flap, but since 
there was no skin defect, the epidermis was de-epithelized, and the 
dermis was used to cover the mesh. The left-sided pectoralis major 
muscle was raised as a muscle flap and advanced contralaterally 
towards the de-epithelized skin island of the right-sided flap. To aid 

advancement, the humeral insertion of the muscle was divided on 
the left side. Tension-free closure of both pectoralis flaps and com-
plete coverage over the mesh was achieved. Redon drains were 
inserted subcutaneously, and the skin closed. 

The patient received antibiotic prophylaxis with ampicillin/sul-
bactam for 7 days, and the postoperative course was uneventful. 
Because of narrow safety margins, our interdisciplinary tumor con-
ference recommended adjuvant radiation therapy with a total dose of 
60 Gy, applied in 5 weekly sessions with fractions of 2 Gy each for 
6 weeks. 
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Figure 1. The preoperative computed tomography scan shows the right paracardial hypodense tumor in the axial (A) and coronal (B) plane.

Figure 2. The tumor was resected completely (R0).

Figure 3. The operative site after resection of the tumor. The 
osseous defect was then reconstructed with a sandwich graft made 
from Prolene mesh and methylmethacrylate. The alloplastic mate-
rial was covered with a right-sided myocutaneous pectoralis major 
island flap and a left-sided pectoralis major advancement flap. 
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On follow-up 9 months after surgery, imaging showed no signs 
of recurrence, but the patient complained of chest wall pain. Physical 
examination showed healed wounds. However, we noticed a marked 
hypesthesia over the right ventral thorax and a discreet friction 
between the Prolene mesh and the cranial part of the sternum, pos-
sibly contributing to the pain. Thorax was stable, and the patient 
showed neither paradoxical breathing nor dyspnea. Thus, the patient 
was referred to a pain specialist.  

Two years later, the patient presented to our outpatient clinic 
with increased chest and upper back pain and reddening of the chest, 
which occurred mainly in the evenings. In retrospect, the symptoms 
had been present since the end of the radiotherapy. Physical exami-
nation showed no signs of chest wall instability or skin infection. 
Notably, the discreet friction between the Prolene mesh and the cra-
nial part of the sternum was still persistent. Blood tests did not show 
elevated inflammatory markers. The CT scan showed air pockets 
and fluid collection around the Prolene mesh and methylmethacry-
late graft, which led to the suspicion of local graft infection although 
there were no signs of a systemic infection. 

Revision surgery confirmed the clinical suspicion (Figure 4). 
Microbacterial probes detected Streptococcus mitis/oralis and 
Gemella species. Debridement of the wound and negative pressure 
wound therapy were performed. The foam dressing was changed 
three times over a period of 10 days. Antibiotic treatment with ampi-
cillin/sulbactam was administered throughout the perioperative 
course until 10 days after secondary wound closure. The final oper-
ation was performed in an interdisciplinary setting with a team of 
thoracic and plastic surgeons. 

To minimize the risk of another graft infection, the chest wall 
was only stabilized with a duplicated Prolene mesh, stretched 
tautly, and attached to the ribs and sternum with non-absorbable 
2-0 Mersilene suture (Figure 5). The soft tissue defect was cov-
ered with a free myocutaneous anterolateral thigh flap (ALT 
flap), raised from the left thigh. Arterial supply was ensured by 

microsurgical end-to-side anastomosis of the flap artery to the 
right common carotid artery. Venous drainage was established by 
end-to-end anastomosis of the flap vein to a side branch of the 
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Figure 4. Revision surgery after two years showed fibrous remod-
eling of the upper and lower Prolene mesh (upper mesh lifted with 
forceps) as well as an accumulation of pus between the methyl-
methacrylate and the lower Prolene mesh. 

Figure 5. Chest wall reconstruction and stabilization were achieved with a Prolene mesh. 



internal jugular vein. A Cook ultrasound probe was attached to 
the vein to monitor the blood flow postoperatively. A chest tube 
was inserted into the right thoracic cavity, and a suction pressure 
of -10 cmH2O was applied. After implantation of the ALT flap, 
the defect was closed without tension (Figure 6). The patient was 
extubated in the operating room and transferred to the intermedi-
ate care unit. Postoperatively, he suffered from severe pain, 
which required administering high doses of morphine and the 
placement of an epidural catheter. Analgetic therapy could be 
gradually reduced during the postoperative course. A postopera-
tive CT scan for sudden dyspnea and increased need for oxygen 
on postoperative day 8 showed a segmental pulmonary embolism 
and therapeutic anticoagulation was administered. The patient 
was discharged on postoperative day 13. Oral anticoagulation 
with rivaroxaban was prescribed for six months, as well as home 
oxygen therapy. 

On follow-up 2 weeks after surgery, the physical examination 
showed a well-healed ALT flap and a stable chest wall. A yearly fol-
low-up was recommended. The patient was again referred to a spe-
cialized pain center. 

 
 

Discussion 
Chordomas are rare, malignant, and locally aggressive neo-

plasms derived from primitive notochord remnants. They are most 
commonly found along the axial axis; extra-axial manifestation is 
the rarest subtype [2]. The gold standard in therapy is complete sur-
gical resection, including the initial biopsy track and adjuvant radio-
therapy. More common indications for chest wall resections are pri-
mary chest wall tumors such as sarcomas or desmoid tumors, chest 
wall infiltrating primary tumors or metastases of for example lung or 
breast cancers, and infections such as radiation necrosis or 
osteomyelitis of the chest wall [1]. 

After full-thickness chest wall resection, as in the presented 
case, the defects can be covered exclusively by soft-tissue recon-
struction or additional implantation of prosthetic material, flexible 
or rigid, such as mesh or methylmethacrylate. 

In our experience, chest wall stabilization should be performed 
with as little allogeneic material as possible due to the increased 
risk of infection introduced by the artificial material. Especially in 
chest wall resection followed by radiation therapy, reconstruction 
should be achieved preferably without prosthetic material [1].  

When reconstructing the thoracic wall with alloplastic materi-
al, coverage with well-vascularised flaps is recommended to avoid 
dead space and seroma accumulation, which would predispose to 
infection [3,4]. Based on the thoracoacromial vessels, the pedicled 
myocutaneous pectoralis major island flap is an established proce-
dure and our flap of first choice for ventral thoracic and sternal 
reconstruction [5]. It is a reliable and robust flap with constant 
anatomy and rapid flap elevation. The pectoralis major muscle can 
also be used as a muscle flap without a skin island. It can, especial-
ly after transection of the humeral tendon, be advanced over the 
midline for sternal coverage. However, the pedicled pectoralis 
major flap is less versatile in reconstructing the inferior chest wall 
unless used as a turnover flap. Free flaps are a suitable alternative 
for revision cases or larger defects of the inferior chest wall. The 
myocutaneous or adipocutaneous ALT flap combines all qualities 
of an ideal soft tissue flap, such as the possibility of harvesting 
large skin paddles, simultaneous flap harvesting of the recipient 
site, potential of reinnervation, and a long vascular pedicle, which 
allows for isolating the anastomotic site away from the infected 
area [6,7]. Previous studies have consistently reported low donor 
site morbidity, with lateral thigh paresthesia as the most common 
complication [8]. However, unstable hemodynamics might limit 
the application of the free ALT flap to extended sternal defects due 
to requiring inotropic agents, which potentially compromise flap 
perfusion. 

 
 

Conclusions 
Complex chest wall resection and reconstruction should be 

performed in multidisciplinary settings and according to oncologi-
cal guidelines. Implantation, type of prosthetic material, and the 
use of local or distant muscle flaps for soft tissue reconstruction 
must be carefully considered and individually adapted to the 
respective situation. 
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Figure 6. Final result after the insertion of the anterolateral thigh 
flap and vascular connection.
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