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ABSTRACT

A case of giant cell tumour replacing the entire sternum for which total Sternectomy with B/L sternoclavicular joint excision
was carried out. This procedure has been done for the first time in the literature. The clinical data are summarized and the surgical
technique has been described. After Sternectomy the area of resection was reconstructed with stainless steel plates and screws,
prolene mesh and poly methyl methacrylate which assured stability of the chest wall. We discussed the method of reconstruction,
technical details and outcome of the procedure in terms of complications and the return of the preoperative level of function.
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INTRODUCTION

Sternal resection and reconstruction have long been a
challenge due to the difficulty making a full thickness
resection without compromising the stability and
reconstructing the thoracic wall. Reconstruction strategy
depends on the site and extent of the resected chest wall
defect. Myocutaneous flaps and prosthetic material greatly
facilitate after massive chest wall resection. Brodin and
Linden first performed and described Total Sternectomy for
chondrosarcoma involving the entire sternum. We present
this case and procedure, because of its uniqueness that it
involves total Sternectomy with B/L Sternoclavicular joint
excision with reconstruction, which is being reported for the
first time in the literature.

CASE SUMMARY

A 28-year-old male who presented with a midline swelling in
the anterior chest wall for 1-year duration with dull aching
type of pain. Swelling was of size 15 x 8 cm replacing the
entire sternum with irregular surface and variable
consistency. Rest of the examinations were normal.

MRI Chest

Mass replacing the entire sternum with heterogeneous high
signal areas with variable low signal intensities in T2
weighted image.

CT Chest
Osteolytic and destructive mass replacing the entire sternum.
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Trucut Biopsy
Showed features of giant cell tumour.

Vertically elliptical incision from suprasternal space to
the xiphisternum inferiorly, swelling was excised in toto with
sternal origins of both pectoralis major along with the medial
ends of the clavicle and first six costal cartilages and a portion
of the anterior parietal pericardium. B/L internal thoracic
arteries were ligated.

The defect over the anterior chest wall was re-
constructed with 15 holes contoured stainless steel plates
with curvatures facing downwards bridging the medial end of
the clavicles giving stability to the chest wall. Prolene mesh
was placed over the anterior pericardium and anchored to
the cut ends of the ribs. Stainless steel wires were tied
between the cut ends of the ribs 2, 3, 4, 6; the knots were
placed in the midline. The defect was filled with PMMA
embedding the knots of the stainless steel wires. Another
Prolene mesh was placed over the PMMA layer and anchored
to the cut rib surfaces and clavicles above. After placing ICD
in both pleural cavities and a suction drain in the chest wall
defect site, primary closure of the flaps was done. The
stainless steel wires and PMMA layer with the prolene mesh
were for additional stability to the chest wall.

In the immediate postoperative period, patient was
managed with ventilator support. Patient was weaned out of
the ventilator in the 2nd postop day. Patient did not have flail
chest or paradoxical movement or disturbance in carrying
out his routine activities. CT scan of the chest was done on the
postop day 20, which revealed intact contoured plates
bridging between the medial ends of the clavicle along with
intact stainless steel wires in the defect area, hypodense
collection in the anterior mediastinum, segmental atelectasis
in the right lower lobe with adjacent pleural thickening, mild
pleural effusion on the right side.

Postop histopathology showed a giant cell tumour with
adjacent soft tissue tumour infiltration.

Postoperatively, patient’s respiratory reserve, pulmonary
function tests were normal. His chest wall stability was well

Page 2557



Jemds.com

preserved, serial CT scan/MRI revealed no evidence of
recurrent disease.

The patient is on 2 years of follow-up, able to perform his
normal day-to-day activities. He is employed as mason and
able to perform well in his work without difficulties.

PREOPERATIVE CT IMAGES

Fig. 1: Osteolytic Lesion Replacing the Entire Sternum with
Few Sections showing the Tumour to be Adherent to the
Anterior Pericardium

Fig. 2: Operative Procedure showing Resection of the
Sternal Tumour followed by Composite Reconstruction
with Contoured Stainless Steel Plate, Prolene Mesh and

Polymethyl Methacrylate to Restore
the Stability of the Chest Wall
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Fig. 3: Post-operative Imaging shows Plates Bridging the
Medial Cut Ends of the Clavicle, CT Images shows Minimal
Collection in the Retrosternal Area on the Initial Post-
Operative Period

High power field
i showing
numerous
Multinucleate
Osteoclastic
Giantcells

Fig. 4: Microscopic Image showing Numerous
Multinucleated Osteoclastic Giant Cells

DISCUSSION

Benign tumours occurring in the sternum are extremely rare.
The common benign tumours are chondroma, fibrous
dysplasia, lipoma, aneurysmal bone cyst.(1)

Malignant lesions such as chondrosarcoma, solitary
plasmacytoma, metastatic carcinoma, lymphoma, Ewing’s
tumour, and Desmoid tumour should be excluded because the
treatment of malignant tumours differs from the benign
tumours and includes a more radical resection.

Of the benign bone tumours, the Giant cell tumour has
high recurrence rate and its treatment remains
challenging.(23)

Alternative to sternal resections, extensive curettage and
PMMA have been used, even though it is less invasive
procedure with low infection rates. It has a local recurrence
rate of 25%.(23)
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Over the past decade, the benefit of sternal or large chest
wall resections were usually counterbalanced by high
postoperative morbidity and mortality rates.

Mansour et al reported 7% overall mortality with 24%
rate of pneumonia and overall length of the stay of 18+6 days
after chest wall resection and reconstruction with the
mesh.

Indeed, lack of postoperative chest wall rigidity could lead
on to paradoxical chest motion with acute respiratory failure,
difficulty in weaning the patient from the ventilator and high
risk of pneumonia. The rigidity of the chest wall cavity must
be restored to diminish the severity of the complications.

Types of oncologic Sternectomies - University of Texas,
MD Anderson Cancer Centre
e Type I - Partial Sternectomy.
e Type IIA - Subtotal Sternectomy sparing manubrium.
e Type IIB - Subtotal Sternectomy sparing Xiphisternum.
e Type IIC - Vertical Hemisternectomy.
e Type Il - Total Sternectomy.

Chest wall reconstruction can be either a Primary Closure,
Autogenous replacements, Synthetic replacements. Various
methods of sternal reconstruction include use of steel bars
and Marlex mesh; Marlex mesh with or without Methyl
methacrylate; the use of acrylic resins and Gore-Tex soft
tissue patch. When primary closure had not been possible,
various myocutaneous and pedicled omental flaps have been
used to close the defect.(5.67)

The ideal procedure requires only the minimum quantity
of synthetic material and also avoids interfering with
functions. The ideal prosthesis to replace the sternum should
be rigid to protect the heart, malleable to accommodate the
breathing and inert to allow the growth of fibrous tissue and
decrease the likelihood of infections.(®

Another innovative technique for sternal reconstruction
is the allograft transplantation after special conditioning and
tailoring. Allograft acts as a scaffold for the cell and new bone
formation allowing excellent host incorporation.(®)

Reinforcement with rigid prosthesis such as methyl
methacrylate or metallic plates are required to avoid anterior
flail chest and protect mediastinal organs.(10)

Because of the absence of any complications in the
intraoperative, postoperative and during the entire duration
of the follow-up, the operative procedure we performed is a
viable alternative method of reconstruction to others.

CONCLUSION

Combining an appropriate soft tissue reconstruction with
reconstruction of the underlying sternectomy, skeletal
defects allows even total sternectomies to be performed with
acceptably low morbidity. The need of the patient is to be
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assessed on an individual basis and a collaborative effort on
behalf of the ablative and reconstructive surgeons is
imperative to provide the optimal management for these
patients. The reported long-term local control of giant cell
tumour of bone after surgical resection ranges from 73% to
100%.(11) Contoured stainless steel plating with locking
screws and a sandwich of prolene mesh with stainless steel
wires and methyl methacrylate provide a good cosmetic and
a functional result and a short hospital stay.
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