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a b s t r a c t
BACKGROUND: There are few papers published on sternal metastasis from renal cell carcinoma. The
unifying element is the operability of the sternal metastasis if it is the only site of metastasis, on the
operability of the primary site of the tumor and on the patient’s health conditions.
PRESENTATION OF THE CASE: We present a case of a 66-years-old man undergone sternal resection for
a large painful metastasis. He was previously undergone left nephrectomy for clear cells carcinoma.
En bloc resection of the sternal manubrium and right clavicle was performed, a Gore-Tex mesh was
placed. Histology conﬁrmed metastasis of kidney clear cells carcinoma. Patient was discharged with no
complications and no pain. Chest CT at six months follow up was negative for recurrence.
DISCUSSION AND CONCLUSION: We highlighted the importance of surgery as possible ﬁrst-line treatment
in symptomatic large sternum metastasis. Therefore, prospective studies should be considered to conﬁrm
our strategy.
© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

2. Clinical case

Renal cell carcinoma (RCC) is the most frequent type of renal
tumor in adults and is derived from the epithelium of the renal
tubules [1–3]. The sternum metastasis is a relatively rare site and it
often manifests as swelling of the sternal region, pain or a sensation
of tension [4,5]. There are few papers published on sternal metastasis of renal cell carcinoma [1–8]. Aim of our report is to describe
a case of a large and painful tumor mass inﬁltrating the sternal
manubrium, undergone radiotherapy for reducing pain with no
resolution. He was then undergone surgery. No recurrence after
6 months after surgery was noted. We highlighted the possibility
to consider surgery as possible ﬁrst line treatment in patients with
symptomatic metastatic cancer of the sternum.

A 66-year-old male patient was examined in July 2018 due
to painful swelling with increased consistency in the left paramedian sternum at the level of the manubrium. In November
2018 a chest-abdominal computed tomography documented an
inﬁltrating neoformation of the manubrium of the sternum of
54 × 40 mm (Fig. 1A–C), and an 8 mm neoformation in the left kidney. A biopsy of the kidney conﬁrmed the malignancy of the mass,
and a left nephrectomy was performed. In December 2018, due
to the increasing of size of the sternal mass (Fig. 2A and B) and
more pain, an echo-guided needle biopsy conﬁrmed the metastasis of clear cell renal carcinoma. Firstly, the patient underwent
30 Gy transcutaneous radiotherapy. After radiation, 18 F FGD PET-CT
showed a hypermetabolic positivity only at the level of the sternal
mass and an increased size (108 × 80 × 90 mm). Due to persistent
pain, a multidisciplinary team recommended surgery to remove
the sterno-costo-clavicular metastasis.
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3. Operation technique
A cervicotomy and a medial suprasternal longitudinal incision to
the distal third of the sternal body were performed. The soft tissue
ﬂaps were detached starting with a cervicotomy and progressing
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Fig. 1. Radiological assessment before and after surgery. A-B-C. Chest CT of the sternal metastasis. Fig. 1B shows a clear inﬁltration of the manubrium. Fig. 1D. Chest x-ray
after 2 days from surgery. Fig. 1E. Chest x-ray after 6 months from surgery.

to a sternotomy to expose the massive sternocostoclavicular lesion
(Fig. 3A and B). Once the sternum was isolated, we proceeded to
the cross-section at the body level corresponding to the insertion
of the right third rib with a Gigli saw and the same maneuver was
performed at the insertion of the second and third left ribs (Fig. 3B).
We performed a digital isolation of the sternal insertion of both
the clavicle and ﬁrst rib, protecting the mediastinal vascular plane,
proceeding with the initial section of the left ﬁrst rib and clavicula.
A specular maneuver on the right side.
After en bloc resection of the lesion (Fig. 3C), a Gore-Tex dual
mesh was positioned to cover the underlying structures and ﬁxed
with non-absorbable sutures. A right pectoralis muscle ﬂap was
harvested including a skin island located at its distal portion (Fig. 3D
and E). The humeral insertion of the pectoralis muscle was devided to allow for rotation-transposition of the composite ﬂap to
the defect. A left pectoralis muscle ﬂap was also harvested with a
similar approach, but without including a skin component. With
bilateral mobilization of pectoralis ﬂap a vascularized and thick
soft-tissue layer was obtained to fully protect the mesh. The skin
was then sutured without tension. A chest x-ray was performed
immediately after surgery and after two days from surgery (Fig. 1D).
The postoperative course was characterized by metahemorrhagic anemia with 4 units of concentrated red blood
cells transfused. The patient was discharged on the nineteenth
postoperative day. The histology was positive for clear-cell renal
carcinoma with full positivity for PAX8 and mild positivity for TFE3.
At six months from surgery, the patient was in good condition
with no signs of disease recurrence (Figs. 1E and 2B).

4. Discussion and conclusion
RCC is a type of tumor poorly responsive to radiotherapy and
chemotherapy treatment; moreover, bone metastases from RCC are
often richly vascularized and destructive.
Surgical treatment of these lesions, when the primary tumor can
be removed and the operation is allowed by the patient’s general
condition, can be considered as a ﬁrst-line treatment because this
is the only procedure that can improve the quality of life in terms of
survival time and pain relief for these patients. Radiation therapy
can be used to reduce the pain caused by metastasis bone inﬁltration, however, the results on these symptoms are not guarantee, as
in our case.
Reconstruction of the thoracic wall with Gore-Tex or polypropylene mesh or with methyl acrylate is currently the most often
used and most effective method to ensure effective respiratory
mechanics and adequate protection of the underlying mediastinal
structures [9].
Most of the published studies describe the possibility of a radical
treatment in selected patients who are generally in good conditions, with the only sternal metastasis [2–6]. Although we showed
a large mass of the sternum treated with surgery because of the failure of radiation treatment, no recurrence was noted after 6 months.
We are conscious of the fact that the follow up period is quite
limited; however, we believe that it represents a good proposal
for future prospective studies in a larger cohort of patients. This
will be necessary to allow this procedure to be used as ﬁrst-line
treatment.
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Fig. 2. Clinical evaluation before and after surgery. A. Frontal and lateral view of the sternal mass before surgery. B. Frontal and lateral view after 6 months from surgery.
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Fig. 3. Steps during the operation. A. View of the mass before starting the operation. B. Sternal mass removal. C. Drain placement. D. Large pectoralis muscle mobilization
before muscle ﬂap transposition. E. Gore-Tex dual mesh placement. F. Sternal mass after surgery.
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