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INTRODUCTION:  Thyroid  papillary  carcinoma  rarely  present  as  manubriosternum  metastasis.  The  stan-
dard treatment  for patients  with  metastatic  disease  is  iodine  ablation  therapy.  A surgical  resection  is  a
good option  for patients  with  resectable  limited  bony  metastasis.
CASE  PRESENTATION:  We  report  a case  of  a 50-year-old  female  with  thyroid  gland  enlargement.  Positron
emission  tomography  scan  (PET)  showed  a solitary  manubriosternal  metastasis.  The  patient  underwent
total  thyroidectomy  and  claviculo-manubriosternal  en-bloc  resection  and  improvised  reconstruction
using  Methyl  methacrylate  marlex  mesh  plate  (MMS).  Post-operative  recovery  was  uneventful,  and  the
patient  received  adjuvant  radioactive  iodine  (RAI)  treatment.  At five  year  follow  up  patient  remained
disease-free.
Manubrium
Surgery reconstruction

CONCLUSION:  In  conclusion,  we report  a case  of  papillary  carcinoma  of  thyroid  with  solitary  manubrioster-
nal  metastasis  treated  with  total  thyroidectomy  and  radical  en-bloc  resection  of  clavicular  heads,
manubriosternal  and  reconstruction  by our modified  reconstruction  technique,  which  provides  the best
MMS plate  stability,  cosmoses,  and good  disease-free  survival.  In  solitary  bony  metastasis  for  thyroid
cancer,  radical  resection  followed  by a RAI ablation,  is  the best  treatment  modality.

©  2020  Published  by  Elsevier  Ltd on  behalf  of IJS Publishing  Group  Ltd.  This  is an  open  access  article
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1. Introduction

Thyroid gland malignant neoplasms are classified mainly into
well differentiated (follicular and papillary) or poorly differenti-
ated anaplastic carcinoma. Pulmonary and bony metastasis can
occur by lymphatic and hematogenous spared [1]. Manubriosternal
metastasis from thoracic and extrathoracic malignant neoplasm is
exceedingly rare. Thyroid cancer, metastasis to sternum has been
reported in medical literature scarcely [2,3]. Patients with metasta-
sis usually present with painful sternal mass, ulceration, shortness
of breath, or symptoms of vascular compression by the mass effect
[4]. This case has been reported in line with SCARE criteria [5].

2. Presentation of case

The chest wall defect was measured, and the MMS  mar-

lex mesh plate was prepared and molded according to A 50
years old female presented with a history of neck swelling and
manubriosternal pain. On clinical examination, there was  swelling
of the manubrium and no palpable cervical lymphadenopathy.
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ltrasound-guided biopsy revealed papillary thyroid cancer. True
ut biopsy of manubrial mass showed metastatic papillary thyroid
ancer Fig. 1A&B. CT scan of the neck and thorax revealed a neck
as  and bony lesion in the manubrium Fig. 2. A PET scan confirmed

 solitary metastasis in manubrium Fig. 2B. Initial serum laboratory
nvestigation showed normal thyroid hormone levels.

A total thyroidectomy was performed through the cervical
pproach. Manubriosternal and clavicular heads were exposed
hrough a midline incision. Radical en-bloc resection of clavicular
eads, manubrium, and part of sternum along with costal carti-

ages was performed. An improvised reconstruction was  performed
sing methyl methacrylate cement plate in marlex mesh—the
hape of the defect. Holes were drilled in clavicles, ribs, sternum,
nd corresponding holes were also drilled in the MMS  plate. MMS
late was  anchored by 5 mm wires to clavicles and sternum, and
ibs, and the mesh was  sutured with 2/0 prolene to the surround-
ng tissues. The chest wound was  closed over by approximating the
oft tissues and pectoralis major muscle. Post-operative recovery
as uneventful, and the patient was discharged from the hospital.

ive years follow up CT scan of the thorax showed no recurrence of

isease Fig. 2C&D. Improvised operative technical steps are shown

n illustrative drawings. Fig. 3A, B&C
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Fig. 1. (A) Thyroid papillary carcinoma High grade H/E 40×.  (B) [Arrow A] Papillary Thyroid carcinoma H/E 4×, [Arrow B] Fragments of Bone. (C) Resected Claviculo-
manubriosternal specimen.
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Fig. 2. (A & B) CT scan Thorax Axial and Sagittal views showing Manubrial metasta
showing reconstruction of the manubrium sternii with MMS  plate. (F) PET scan of t

3. Discussion

Papillary and follicular thyroid cancer patients can present with
extracerviacl metastasis. Manubriosternal metastasis is more com-
mon  from breast cancer, rarely do they arise from Papillary thyroid
carcinoma(PTC) [6,7]. A few cases have been reported in the medical
literature. Dissemination occurs by the lymphatic or hematogenous
route to the lungs, pelvis, ribs, vertebrae, skull, and sternum·Rarely
manubriosternal spread can be due to direct contact. The incidence

of bone metastases is 0.4% in patients with PTC. Only 5–10% of cases
present with metastatic disease at the time of primary diagnosis
[8]. Although lung and bone are the most frequent sites for metas-
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279
) Preoperative PET scan Thorax showing metastasis (D&E) post operative CT scan
 after two years showing MMS  plate in good position and no recurrence.

asis, Clinical presentation varies according to the site and size
f metastatic disease. Patients with manubriosternal disease may
resent with painful bony swelling, ulceration, compression of the
irway, and superior vena cava [9,10]. Best diagnostic modalities
or metastatic disease is PET scan or bone scan [11]. For metastatic
hyroid carcinoma, the ideal treatment is radioiodine ablation (RAI).
merican Thyroid Association (ATA) guidelines recommend RAI

or patients with thyroid tumor size > 4 cm,  extra thyroid exten-
ion, and patients with distant metastasis. But unfortunately, bone

etastasis response poorly to this treatment [12]. Surgical resec-

ion of solitary bony metastatic disease is although a matter of
ebate. In this case, the primary tumor is entirely respectable, and



CASE  REPORT  –  OPEN  ACCESS
I.u.H. Chaudhry et al. International Journal of Surgery Case Reports 76 (2020) 278–281

erni, (

s
i

D

F

E

C

p
o
o

A

a

c

R

1
2
3

Fig. 3. Illustrative drawing (A) showing the metastatic deposit in the Manubrium St

there is solitary bone metastasis, then the best treatment option is
surgical resection. There are few cases of surgical resection for the
isolated sternal metastatic disease reported in the medical litera-
ture. Ozaki et al. reported in 1990 a case of resection of sternum and
reconstruction for solitary sternal metastatic thyroid cancer [13].
Yanagawa et al. reported a series of ten patients with sternal surgi-
cal resection with a good outcome. Zettining et al. also reported the
improved survival with surgical resection of solitary bone resection
for metastatic thyroid cancer [14,15]. Surgical resection in a patient
with solitary bony metastasis not only provides better survival but
also plays a significant role in the quality of life. Retrospective stud-
ies showed that combined treatment with surgery and radioiodine
ablation could give a better result. What is the best prosthetic mate-
rial for the reconstruction of sternal defect is a matter of debate?
Surgeons have used polypropylene mesh, Gortex, artificial ster-
num, Titanium bars methyl-methacrylate marlex mesh sandwich
for the reconstruction. Several types of rib prosthesis systems are
available in the market. The oldest one is the Borrelly steel staple-
splint system, prevalent in the 1990s. The new evolution is the
STRATOS system and a Matrix Rib MDF  medica device. Homograft
and Allografts have been used for sternal reconstruction, but it has
limitations due to its cost availability, ethical and religious issues
[16,17].

Sometimes pedicle pectoralis major muscle flap is used to cover
the defect. Whatsoever material is used; the main object of recon-
struction should be to provide the protection of underlying vital
structures, the stability of the chest wall, and good cosmoses
without compromising the respiratory physiology. MMS  is a cost-
effective and excellent material to reconstruct chest wall defects.
The main drawback of this material is the dislodgment and excur-
sion of the plate.

We developed an excellent method of chest wall reconstruction
with an MMS  plate that provides maximum chest wall stability,
and the incidence of dislodgment and excursion of the MMS  plate
is almost nil.

4. Conclusion

In conclusion, we report a case of papillary carcinoma of thy-
roid with solitary manubriosternal metastasis treated with total

thyroidectomy and radical en-bloc resection of clavicular heads,
manubriosternal and reconstruction by our modified reconstruc-
tion technique, which provides the best MMS  plate stability,
cosmoses, and good disease-free survival. In solitary bony metasta-
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B) Bony defect along with resected specimen & MMS  plate (C) Final reconstruction.

is for thyroid cancer, radical resection followed by a RAI ablation,
s the best treatment modality.
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