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Introduction: Primary chest wall tumors account for 5% of all thoracic neoplasms and 1% of all primary tumors. Chondrosarcoma is a rare
solid tumor, with an annual incidence of <0.5 per million people per year. It predominantly occurs in the pelvis and femur, occasionally
occurs in flat bones such as the sternum and ribs, and rarely invades lung tissue. Chest wall chondrosarcomas represent only 5-15%
of all chondrosarcomas. Radical surgery often leads to a large range of chest wall defects, especially when the range exceeds 6 cm x
6 cm and involves the sternum, spine, or multiple consecutive ribs. The reconstruction of the chest wall bone should be considered to
restore the integrity and stability of the chest, prevent chest wall softening and abnormal breathing, and ensure the stability of respiratory
circulation. Chest wall reconstruction can help restore thoracic hardness and integrity, prevent lung hernia and abnormal breathing, while
also ensuring a positive aesthetic outcome. The chest wall reconstruction includes reconstruction of the pleura, bony structures, and soft
tissues.

Case Report: In our case of an adult male, after the resection of the third and fourth anterior rib chondrosarcoma, the common anatomical
plate was shaped and fixed to the stump of the third rib with screws to ensure the stability of the thorax while retaining the mobility of the
thorax. After applying hernia mesh pruning, the chest wall defect was stitched to complete the pleural reconstruction of the defect area.
This procedure can effectively maintain the stability of the pleural cavity, provide more effective support for the chest wall soft tissue,
and promote the recovery of upper limb function and lung function.

Conclusion: The radical surgery of giant chest wall chondrosarcoma often leads to a large range of chest wall defects. Chest wall
reconstruction needs to be carried out at the same time to restore the integrity and stability of the chest wall, to avoid chest wall softening
and abnormal breathing, and to ensure the stability of respiratory circulation. Using the “sandwich” method for chest wall reconstruction,
in which an anatomical plate is combined with hernia mesh and muscle soft tissue, and during which pleura, bony structure, and soft
tissues are reconstructed, can provide more effective support for chest wall soft tissue, effectively prevent postoperative muscle tissue
collapse, avoid postoperative abnormal breathing, and promote the recovery of postoperative upper limb function and lung function. It
is a very effective method for chest wall reconstruction.
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chemotherapy, and the best way to treat it is radical surgical
resection [4]. Radical surgery often leads to a wide range
of chest wall defects, especially when the range exceeds 6
cm X 6 cm, involving the sternum, spine, or multiple con-
Primary chest wall tumors account for 5% of all thoracic ~ secutive ribs [5, 6]. Bone reconstruction of the chest wall
neoplasms and 1% of all primary tumors [1]. Chondrosar- should be considered to restore the integrity and stability of
coma is a rare solid tumor with an annual incidence of less  the chest, avoid chest wall softening and abnormal breath-
than 0.5 per million people per year [2]. It most commonly ~ ing, and ensure the stability of respiratory circulation [7].

occurs in the pelvis and femur, with occasional occurrences ~ There is no clear specification for the surgical methods and

Introduction

in flat bones such as the sternum and ribs. Chest wall chon- reconstruction materials of chest wall reconstruction, which
drosarcomas represent only 5—15% of all chondrosarcomas, are mainly based on the experience and personal tendency
and it is extremely rare for them to invade lung tissue [3]. of the surgeon. Herein, we report a case of surgical resec-
Chondrosarcoma often grows very large prior to the devel- ~ tion and chest wall reconstruction in a patient with giant

opment of symptoms. It is not sensitive to radiotherapy and ~ anterior chest wall.
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Case Series
Clinical Data

The patient a 53-year-old male, complained of a hard, im-
mobile, slightly raised mass in the right anterior chest wall.
The patient presented without pain, fever, chills, night
sweats, cough, sputum cough, or dyspnea. Without special
treatment, the chest wall mass had gradually increased since
2021, and the size of the mass on the body surface at pre-
sentation was 12 cm x 13 cm. He was admitted on April
10, 2022 for specialist examination regarding the mass in
the right anterior chest; the mass was hard and fixed to the
touch, and presented with no surface skin swelling, venous
irritation, or obvious tenderness (Fig. 1).

Fig. 1. Photo of the giant chest wall chondrosarcoma before
surgery.

Aucxiliary examination: Contrast-enhanced chest CT shows
the large, right chest wall tumor with multiple popcorn-like
calcifications and soft tissue shadows, which is highly sug-
gestive of a malignant tumor of cartilaginous origin; there
was damage to the right third costal area, upper and lower
costal and thoracic junction involvement, the tumor size on
the chest wall was about 7 cm, it was about 8 cm deep within
the chest cavity, and was pressing closely to the surface of
the upper lobe of the right lung (Figs. 2,3.,4).

The admission diagnosis was a large tumor of the right chest
wall and a chondrosarcoma of the ribs. After admission,
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Fig. 2. The Contrast-enhanced chest CT shows the tumor in
the horizontal plane.
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Fig. 3. The Contrast-enhanced chest CT shows the tumor in
the coronal plane.

the preoperative examination was completed, and the right
chest wall tumor resection + right lung wedge resection +
chest wall reconstruction surgery was performed on April
18, 2022. The procedure was performed with a right ante-
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Fig. 4. The Contrast-enhanced chest CT shows the lesion lo-
cated in the right third costal area, involving the upper and
lower costal margins and thoracic junction.

rior thoracic approach. During the operation, the tumor ex-
panded and grew along the third rib outside the chest wall
and inside the thoracic cavity. The tumor had a diameter of
15 cm and had invaded the lungs. The pectoralis major mus-
cle was freed to the tumor surface fascia, the lower edge of
the second rib and the upper edge of the fifth rib, along with
the third and fourth anterior costal rib, were cut and freed to
3 cm from the outer margin of the tumor, the affected lung
wedge was removed using a straight cutting closure, and the
area was flushed with water using sterilized injection. The
Reconstruction Locking Plate used by the patient is a type of
direct reduction locking plate (170901388, Trauson Com-
pany, Changzhou, China) that was used to connect the bro-
ken end of the sternum and the third rib, establishing bone
support after ensuring good pulmonary expansion and no
significant air leakage. A chest drain tube was placed after
the trimming of the hernia mesh. On the inside of the plate,
the chest wall defect was sutured to prevent lung hernia oc-
currence. The surgical field was soaked with distilled water
for 10 min, the wound was washed with normal saline, the
pectoralis major muscle was sutured and the grooved neg-
ative pressure suction tube was placed to promote the fit of
the chest wall muscles and the hernia mesh. After the su-
ture, the water column of the closed chest drain fluctuated
well, and there was no obvious collapse or abnormal move-
ment of the chest wall in the surgical area (Figs. 5,6,7).
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Fig. 5. Appearance of the chest wall after tumor resection.

Intraoperative bleeding was 50 mL with no blood transfu-
sion. The negative pressure suction tube was removed on
the 6th day and the closed chest drainage tube was removed
on the 7th day. The patient’s breathing was stable. After
chest X-ray review, the internal fixation position was good,
with no atelectasis or pleural effusion (Fig. 8), and he was
discharged at 10 days after surgery.

Postoperative pathology: highly differentiated chondrosar-
coma clinically classified as negative adjacent to tissue and
lung margin (Figs. 9,10), the incision of the right chest
healed well 2 weeks after surgery, respiratory sounds in
both lungs indicated no abnormal respiration or chest wall
softening.

Discussion

Radical surgical resection is the most commonly used treat-
ment for chest wall tumors. Rib-derived chondrosarcoma is
usually asymptomatic in the early stage, and symptoms oc-
cur only when the tumor growth is sufficient to cause com-
pression of adjacent organs or vascular nerves and joints.
More than half of all chondrosarcomas will have a maxi-
mum diameter of over 10 cm. Chondrosarcoma is insen-
sitive to chemoradiotherapy, so RO resection with a guar-
anteed negative resection margin is the preferred treatment
modality for chest wall tumor resection. Studies have
shown that extended resection can reduce the local recur-
rence rate after resection, and most literature suggests that
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Fig. 6. The Reconstruction Locking Plate used to connect the
broken end of the sternum and the third rib.

the osteotomy boundary should be at least 3 cm away from
the tumor to ensure no tumor residue at the resection mar-
gin. When the chest wall tumor invades the lung, the pleural
and local lung resection, and even lung lobectomy, should
be carried out according to the actual intraoperative situa-
tion. In this case, after the ribs were severed 3 cm from the
tumor, the tumor was resected and the wedge was removed
using a straight-line cutting closure device 3 cm from the
cutting edge. The postoperative pathology indicated that
the lung resection margin was negative. When tumor re-
section causes an anterior chest wall defect diameter greater
than 5 cm, chest wall floating, abnormal breathing, and/or
respiratory failure often occurs following simple muscle
soft tissue suture; therefore, when the chest wall resection
range exceeds 6 cm x 6 cm, concurrent chest wall recon-
struction is recommended. Chest wall reconstruction is per-
formed to achieve the restoration of chest hardness and in-
tegrity, and to prevent lung hernia and abnormal breathing,
while ensuring a positive aesthetic outcome. The choice
of reconstruction methods and materials is more based on
the surgeon’s experience and personal tendency. Follow-
ing thoracic wall tumor resection, surgical experts recom-
mend a “sandwich” method of chest wall reconstruction in-
volving the pleura, bone structure, and soft tissue, respec-
tively. In the present case, after the removal of the third
and fourth anterior ribs, the excessive plate fixation limited
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Fig. 7. The hernia mesh was placed on the inner side of the
reconstruction locking plate to prevent herniation.

Fig. 8. Postoperative chest X-ray. L, left; R, right; H, head; F,
foot.

the mobility of the thoracic cage, which affected the respi-
ratory movement of the patient. After shaping the ordinary
anatomical plate, the screw was fixed on the stump of the
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Fig. 9. Macroscopic view of the tumor postoperatively.

Fig. 10. Microscopic view of the tumor postoperatively.

third rib and the sternum, which not only ensured the stabil-
ity of the thoracic cage, but also retained the mobility of the
thoracic cage. The pleural reconstruction in the defect area
can effectively maintain the stability of the pleural cavity,
ensure the adhesion of the visceral pleura of the lung sur-
face and the artificial pleural membrane, promote the fit of
the chest wall muscle and the pleural membrane, and re-
duce the occurrence of effusion and gas accumulation, so
as to effectively maintain the stability of the pleural cavity.
In this case, the hernia mesh was fixed after molding us-
ing 4-0 proline thread in the chest wall defect, a chest tube
was inserted, a grooved negative pressure suction device
was placed in the muscle and mesh gap, and a surgical inci-
sion pressure dressing was applied. This allowed drainage
to stop after less than the extubation standard, which aided
lung soft tissue and implant adhesion and promoted reha-
bilitation [8, 9]. More effective support for the chest wall
soft tissue can effectively prevent postoperative muscle tis-
sue collapse [10]. The postoperative breathing of the patient
was relatively stable and did not show obvious abnormality,
proving the effectiveness of this surgical procedure.
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Currently, despite the limited efficacy of chemotherapy,
various treatment methods are actively being explored, in-
cluding immunotherapy and targeted therapy [11, 12]. The
tumor microenvironment plays a crucial role in the progres-
sion and metastasis of chondrosarcoma. Hou SM [11] has
found that hypoxic conditions enhance the release of ex-
tracellular vesicles by chondrosarcoma cells, which in turn
promote the polarization of macrophages towards the M2
phenotype, ultimately facilitating the malignant behavior of
chondrosarcoma. Other study [12] has indicated that the in-
filtration of immune cells around chondrosarcoma is closely
associated with the progression of the tumor. In Swarm rat
chondrosarcoma, selective depletion of T cells accelerates
tumor growth, while depletion of CD163+ macrophages
slows down tumor progression. Furthermore, research by
Nguyen BT [13] has highlighted the significant role of
MMP7 in the proliferation, migration, and resistance to
apoptosis in chondrosarcoma. By promoting the expres-
sion level of miR-520f-3p through melatonin, the synthe-
sis of MMP7 can be reduced, thereby inhibiting the oc-
currence and metastasis of chondrosarcoma. These efforts
have opened up new possibilities for the treatment of chest
wall chondrosarcoma beyond surgery.

Conclusion

This paper is a case report on chest wall chondrosarcoma,
and the follow-up time is less than two years. Until now,
the patient’s postoperative survival status has been good,
which to some extent reflects the success of the surgery;
thus, it does not permit evaluation of the long-term effect
of anatomical plate combined with hernia mesh and mus-
cle soft tissue “sandwich” reconstruction. During recovery,
the effect of extended resection on postoperative pulmonary
function may be mitigated through later pulmonary function
rehabilitation exercise. Patients after rib chondrosarcoma
must be followed up for long-term review to prevent lo-
cal recurrence and undergo therapeutic intervention. In this
case, the authors believe that giant chest wall chondrosar-
coma with enlarged radical resection combined with “sand-
wich” reconstruction is an effective method.
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