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An exceptionally large sarcoma of the thoraco-abdominal wall
with ingrowth in the pericardium and stomach: a case report
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Abstract: A 62-year-old man was referred to our center with a sarcoma of his left chest wall with ingrowth
into the pericardium and transdiaphragmatically into the abdomen. The diagnostic delay for patient was
extensive, at approximately 3.5 years. Judging by the tumor size and local ingrowth, on first examination,
we considered this tumor to be borderline resectable. The patient was treated with induction radiotherapy,
resulting in a relief of pain but no radiological response. He was then re-evaluated with particular attention
paid to the (peri)cardial involvement. Magnetic resonance imaging (MRI) showed the heart could move
freely, and therefore extended resection and reconstruction of the chest and abdominal wall, pericardium,
and diaphragm was performed. The combination of diagnostic delay, the large tumor size, the extensive
resection, and the use of a nonrigid material for the reconstruction make this case unique. A computed
tomography (CT) scan performed 6 weeks postoperatively showed signs of abdominal and lung metastases,
despite a “clean” CT scan taken a few days preoperatively. The main lessons from this case are that a slow,
progressive, painful swelling of the chest wall should never be diagnosed as a chronic contusion and that a

very large thoraco-abdominal wall defect can be reconstructed without the use of rigid materials.
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Introduction malignant grade 3 type given time (3-5). Although the
. . exact molecular pathogenetic sequence of dedifferentiation
Sarcomas are rare primary tumors of the thoracic . i . .
. . in a chondrosarcoma is unknown, aberrations in cell-
wall, with chondrosarcoma being the most frequently

encountered type. In The Netherlands, the incidence cycle regulators p16, p33, and Rb seem to play a role in

rate for chondrosarcoma is 8.78 per million (1), with
the incidence being highest in patients between 50 and
70 years of age. Persistent pain and a growing mass are
the two main presenting complaints. Chondrosarcoma’s
are known to be chemotherapy and radiation resistant,
and so a radical resection is the only valid curative
option. Grade 3 dedifferentiated chondrosarcoma’s carry
a dismal prognosis due to their tendency for distant
metastases (2). It is estimated that in about 10% of cases,
a low-grade chondrosarcoma will dedifferentiate into a
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this process (6). We present this case in accordance with
the CARE reporting checklist (available at https://ccts.
amegroups.com/article/view/10.21037/ccts-20-93/rc).

Case presentation

A 62-year-old man developed a slowly progressive painful
mass in his left antero-lateral chest wall, which was first
noticed in 2016. He lived an active life as a painter, running
his own one-man business and actively engaging in regular
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Figure 1 Sagital and coronal view of the tumor (CT scan November 19, 2019)—compression on the heart and rib destruction are clearly

visible.

sports activities. Over a period of 20 years, he was involved
in 3 motorcycling accidents, but did not sustain any injuries.
He consulted his general practitioner (GP) at least 5 times
between 2017 and 2018 for a gradually increasing pain and
a swelling of his left chest. The GP’ diagnosis was chronic
contusion, and the patient was advised to use more pain
medication.

In January 2019, the GP was consulted again because
of increasing pain. A large lump was visible and palpable,
and a chest X-ray revealed no abnormalities. No further
investigations were performed at this point, as the working
diagnosis was still deemed to be chronic contusion despite
the lack of recent trauma or any hematoma in the area. The
patient was eventually referred to a pain management team;
however, he was never evaluated by this team due to a long
waiting list.

A few months later, the patient was forced to stop
working due to the persistent and debilitating pain. He had
a pain score of 6/10 points (persisting into the night) on the
visual analogue scale and was on multidrug pain medication
(paracetamol 4x1 g daily, naproxen 4x250 mg. daily, and
oxycodone up to 4x5 mg daily).

In May 2019, he consulted another GP who suspected a
serious problem; an ultrasound revealed a large solid tumor
of the chest wall. Subsequently, the patient was referred to a
local hospital: a computed tomography (CT) scan showed a
large tumor of the chest wall (16 cm x 12 cm x 12 cm) with
encasement of ribs 6-8, attached to the pericardium and
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growing through the diaphragm into the abdomen, without
signs of distant metastases (Figure I1). Puncture revealed
atypical spindle cells, but the pathologist was not able to
make a definite diagnosis. A second opinion performed by
our soft-tissue pathologist revealed a low-grade sarcoma of
the chest wall.

Subsequently, the patient was referred to the
multdisciplinary sarcoma team in our hospital. The tumor
was considered borderline resectable, and our tumor
board decided to start induction radiotherapy (50 Gy in
25 fractions of 2 Gy). Despite a slight enlargement of the
tumor during radiotherapy, the patient’s pain was largely
relieved. A cardiac magnetic resonance imaging (MRI)
scan was performed, showing tumor infiltration into the
pericardium and compression of the heart. However, the
cardiac motion was normal, ruling out ingrowth into the
myocardium. We were pessimistic about operability due
to the size and the extended locoregional ingrowth of
the tumor. The patient expressed a strong will to explore
every possible surgical option, as this was the only curative
treatment available. He was in excellent condition and
had no comorbidity. We discussed the options again
in our multidisciplinary chest wall expert group which
comprised an oncologic surgeon, a plastic surgeon, and
a thoracic surgeon; a follow-up CT scan of the abdomen
and chest showed no alteration in the local situation and
no signs of distant metastases. Six days later the patient
was operated on.
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Figure 2 Patient positioned for resection with the tumor clearly visible.

Figure 3 Resection specimen. A: inner side of pericardium with tumor
ingrowth in apical region; B: wedge of left lower lobe of the lung; C:
part of stomach; D: diaphragm; E: ribs; F: visible part of the tumor.

After induction of anesthesia, he was placed in a right
lateral position (Figure 2). The operation started with a
uniportal thoracoscopy; we removed some clear pleural
fluid and did not see any pleural metastases. The left lower
lobe was connected to the tumor. The tumor was attached
to the pericardium which was opened away from the tumor,
revealing ingrowth through the pericardium, but the heart
was completely free of tumor. The tumor was also growing
through the diaphragm. Upon these findings, we performed
a full thickness incision around the tumor, and a skin flap
was created. The vascularity of the undermined skin was
compromised however, and was therefore resected together
with the tumor. The pericardium was circumferentially
excised away from the tumor, and a wedge resection of
the left lower lobe was performed. The tumor appeared
to grow into the fundus of the stomach, and this part was
resected with a sufficient margin and use of a linear stapler.
Finally, the involved part of the diaphragm was removed.
After marking several borders of the specimen, we sent the
specimen to pathology (Figure 3). On further exploration,
we found a small aspecific nodule in the left triangular
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Figure 4 Patch reconstruction of pericardium and diaphragm (A)
and thoraco-abdominal wall (B). (A) Reconstruction of pericardium
with Gore-Tex pericardial membrane, thoracic drain in position (a),
reconstruction of the diaphragm with Permacol (b). (B) Permacol
implant to replace thoraco-abdominal wall. Antero-lateral
border of diaphragm implant is connected to the “new” thoraco-

abdominal wall with a series of Prolene matrass sutures.

ligament, a few centimeters next to the tumor, which was
subsequently resected.

As we needed to reconstruct a large part of the
thoraco-abdominal wall including a significant part of the
diaphragm, we decided to use a biological Permacol ™
cross-linked collagen sheath. First, the pericardium was
reconstructed using a Gore-Tex Preclude Pericardial
Membrane (Gore, Dundee, UK) (Figure 4). An incision was
made in the patch to allow for pericardial drainage. During
the second step, a crescent-shaped Permacol implant
(Medtronic, Trévoux, France) was fixed to the remaining
part of the diaphragm with a Prolene 2x0 running suture.
The third step included reconstruction of the thoracic wall
with a large Permacol implant; the mat was first attached to
the ribs with Prolene 2x0 mattress sutures, with the sutures
being placed through the bone. A drain was placed in the
left hemi-thorax. Next, the diaphragm patch was fixed to the
large patch with Prolene 2x0 mattress sutures, completing
the thoracic wall reconstruction. Finally, the inferior border
of the patch was sewn to the abdominal wall (Figure 5). After
completion of this part of the operation, the left latissimus
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Figure 5 Latissimus dorsi muscle, ready for fixation in the defect

to cover the new thoraco-abdominal wall.

Figure 6 Meshed skin graft covering the latissimus dorsi muscle.

dorsi muscle was dissected through an incision in the skin
tension lines. To prevent muscle twitching, a segment of
the thoracodorsal nerve was resected. The muscle was
transposed into the defect and was able to cover the whole
Permacol implant (Figure 6). After placement of two drains,
the muscle was attached cranially to the pectoralis muscle
and caudally underneath a flap of preserved skin. Finally,
the latissimus dorsi flap and pectoralis muscle were covered
with a meshed split skin graft, which was harvested from the
left upper leg (Figure 7).

The patient was transferred to the intensive care unit for
one night. No problems with spontaneous breathing were
observed. There was no moving in of the reconstruction
during inspiration. The acute pain team optimized the pain
medication (ketamine via epidural catheter, and intravenous
fentanyl). The patient gained mobility quickly, facilitated by
of his young age and good preoperative physical condition.
The thoracic drain could be removed on postoperative day
(POD) day 1. On POD 3 a vacuum system was placed over
the split skin graft due to an abundance of serous fluid.

On POD 10, the vacuum system was removed. The
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Figure 7 Situation on February 13th, 2020, patient standing.
Good taking of skin graft. A: ventral; B: dorsal; C: cranial. Arrow
at P points to small fistula with pus.

take of the skin graft was complete. Further recovery was
uneventful, and the patient was discharged on POD 11.

Pathological examination revealed a grade 3
dedifferentiated chondrosarcoma, 16 centimeters in
diameter. All the surgical resection margins were free of
tumor. Unfortunately, the separately resected nodule in
the triangular ligament of the liver appeared to be a tumor
nodule, which we judged to be a peritoneal oligo metastasis.
Based on the Dutch national guidelines, no adjuvant therapy
was given.

On POD 45, the patient was re-admitted into our
hospital because of a pneumonia of the left lower lobe and
a superficial wound infection. At the lower border of the
reconstruction, there was a small fistula, producing pus.
Staphylococcus aurens was cultured from the pus. By exploring
the fistula with a probe, we determined it to be superficial,
and so we applied local flushing with NaCl 0.9% and
prescribed antibiotics to the patient. Unfortunately, a CT
scan showed two small tumors in the right lung which were
suspect for metastases along with evidence of metastases
in the left lobe of the liver. These spots were not seen on
the CT scan which was taken 6 days before the resection.
The patient was re-evaluated 4 weeks later. The pneumonia
of his left lower lobe was resolving, the fistula produced
less fluid, and there was no significant change of the two
suspected lesions in the right lung (Figure §). However, the
metastases in the liver was growing, and there was a new
lesion in the head of the pancreas. These findings made
the prognosis very grim for the patient. Nevertheless, he
was determined to start exercising in the gym again, and in
March 2019, 4 months after the operation, he was able to
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cycle 5 kilometers. Based on the above and the resolution
of the infection, he received one cycle of chemo- and
immunotherapy in another hospital but withdrew from
further therapy due to increasing deterioration (ascites).
Our patient died in May 2020. We spoke to his widow,
asking what the patient’s thoughts were after he realized
that his prognosis was fatal. Despite the extensive surgery,
the patient thought the treatment was worthwhile since
he was relieved from severe and progressive pain and
discomfort. The reconstruction with the latissimus dorsi
flap admittedly gave him a feeling of being squeezed in
the operated area, but it was not as severe as the pain he
suffered pre-operatively.

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and national research committees and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient before he deceased for
publication of this manuscript and any accompanying
images. A copy of the written consent is available for review
by the editorial office of this journal.

Discussion

In this case, there was a very long interval between the first
complaints and the final diagnosis (timeline available in
Figure 8), which is not abnormal in chondrosarcoma (7).
The patient himself initially attributed the pain and swelling
to previous trauma, his daily physical work, and aging. He
also felt that the GP too easily attributed the pain to being
chronic contusion, and should have performed further
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investigations at presentation in light of persistent and
worsening complaints. We question the use of chest X-ray
imaging performed in January 2019, as the costosternal
junction is composed of cartilage and cannot be adequately
visualized on a chest X-ray.

The question remains as to whether this tumor was a
dedifferentiated chondrosarcoma from the very beginning
or whether the long interval between the first complaint
and final diagnosis caused this malignant dedifferentiation.
There is no literature that addresses this specific question.
A small series did not find a relation between delay in
diagnosis and its effect on clinical outcome in high grade
chondrosarcoma. The mean total delay in chondrosarcoma
in this series was 688 days compared to the approximately
1,000 or more days in our patient (8). The period between
May 2019—when it became clear that there was a serious
problem—and the decision to operate, incurred a great
deal of anxiety for the patient and his wife. The fact that
the tumor did not shrink during radiotherapy led them
to believe there was no hope. The decision to operate
rekindled this hope, as radical surgery was the only curative
treatment option.

Video-assisted thoracoscopic exploration was helpful
to make the decision to proceed to an extended resection.
The reconstruction performed was a two-patch technique
for reconstruction of the thoraco-abdominal wall defects
combined with diaphragm reconstruction and has been
described by Kuwahara and colleagues (9). The choice for
an acellular dermal matrix in our case proved to be the
right one, given the fact that the patient developed a post-
operative wound infection (10,11). A few years ago, we
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used a synthetic mesh in another patient during a thoraco-
abdominal resection; the patient later developed a wound
infection, and we had to remove the synthetic patch. In
our experience with patients for whom we have performed
major thoracic wall and sternum resections, there is no
need to use rigid materials for thoracic wall reconstruction.
Methyl methacrylate, sandwiched between two layers of
mesh (9), has been associated with increased pain, excessive
chest wall rigidity, infection, and fractures. Meanwhile,
titanium plate fixation systems show fracture rates ranging
from 0% to 11% (11).

It is unfortunate that we will never know if a shorter
delay would have prevented transformation of this tumor
from chondrosarcoma to dedifferentiated chondrosarcoma.
A point of interest is that a CT scan made only a few
days pre-operatively did rule out visible metastases while
metastases became apparent on the first post-operative
CT scan about 6 weeks later. Using thoracoscopy at the
start ruled out inoperability during the thoracic part of the
operation. We might have considered adding a laparoscopy
to the initial phase of the operation but we doubt that we
would have found the nodule in the ligament, and if we
had recognized this metastasis, we would probably have
continued with resection and reconstruction, regarding
this as a single metastasis. This case does illustrate that
even a very large thoracic/abdominal wall defect can be
reconstructed without the use of rigid materials as proven
by the fact that our patient could breathe independently
immediately after the operation and could engage in athletic
activity and cycling after a short period of recovery.

Conclusions

Tumors of the thoraco-abdominal wall of this size and with
ingrowth in both the thoracic and abdominal structure/
organs are extremely rare. This case report, with step-
by-step intra-operative photos may contribute to a better
understanding of this reconstruction and help others to
operate on similar patients. A progressively growing,
painful tumor without evident preceding trauma should
not exclusively be considered chronic contusion; proper
investigation and prompt treatment are instead needed.
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