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Chest Wall Resections:2006-2015
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Age years Sex

13m
81m
22f
53m
72m
68 f
54f
84m
66m
69m
79f
6f
61m
9m
59m
61m
32f
56m
73m
26m
12m
11m
56m
53m
61m
69m
10m

Add Surgery

Nil

Nil

Nil

Ex Diaph+Abdo wall
LUL

Nil

Nil

Nil

RUL & ML
LPn

Nil

Nil

LUL

Cervicomediastinal tumor

LPn

Nil

RUL & ML

LPn

RUL

Nil

Diaph Resection
Nil

R Pn

Nil

Pec Major Flap
LPn

Resp compromise

Operation

ex R & L5 Ribs
L4-7ribs
5X3cm mass

6-9 ribs

3-6 ribs

Sternal re-resection
Pleural tumor
6-8 ribs

3-4 ribs

3-6 ribs

6 rib

2-5ribs

3ribs

Brachial plexus
3-6 ribs

2-5 ribs

3-6 ribs

3-6 ribs

2-3 ribs

6-7 ribs

7-12 ribs

8-12 ribs

6-10 ribs

Pleural tumor
2-5 costal cartilages
3-6 ribs

Patient unstable

Chest wall Recon

Direct closure
Prolene Mesh
Direct closure
Prolene Mesh
Prolene Mesh

Prolene Mesh+SS wires

Direct closure
Prolene Mesh
Prolene Mesh
Prolene Mesh
Direct closure
Marlex Mesh
Prolene Mesh
Direct closure
Marlex Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Direct closure
Prolene Mesh
Prolene Mesh
Direct closure

Histology

Rib exostoses
Sarcomatoid Ca
Neurofibromatoses
Chondrosacoma
Squamous Ca
Chondrosacoma
Ganglioneuroma
Adenocarcinoma
Adenocarcinoma

Undiff Ca

Schwannoma
Fibromyxoid Sarcoma
Adenocarcinoma
Plexiform neurofibroma
Adenocarcinoma
Chondrosarcoma
Poorly diff Adenocarcinoma
Adenocarcinoma
Squamous Ca
Osteoblastoma
Fibromyxoid Sarcoma
Rhabdomyosarcoma
Squamous Ca
Malignant Solitary pleural tumor
Chondrosarcoma
Squamous Ca
Fibromyxoid Sarcoma




Durban Series(2006-2015)

25 Patients

27 Resections

2 Reoperations

Both Sarcomas: 10year old- 2 years later
61 year old- 4 years later

SREMEIES

22 males

6-84 years

1 Death



Chest Wall Tumors

Uncommon

5% of thoracic neoplasms

Majority malignant

Direct invasion/metastases



Benign
Mali
Ade
Squa

Sarcoma




Classification

* Heterogenous group

e Different classifications:
1. Origin

2. Tissue composition

3. Benign

4. Malignant









Soft Tissue

Adipocytic

Vascular

Fibroblastic/myofibroblastic

Fibrohistiocytic

Smooth muscle

Pericystic

Skeletal muscle

Tumors of uncertain differentiation, WHO-2002

Peripheral nerve sheath & cutaneous, Nam SJ,et
al 2011



Histology benign

Rib exotosis
Ganglioneuroma
Schwannoma
Osteoblastoma
Plexiform neurofibroma
Neurofibromatoses

1
1
1
1
1
1



Chest Wall Resections:2006-2015
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Age years Sex

13m
81m
22f
53m
72m
68 f
54f

84m
66m
69m
79f
6f
61m
9m
59m
61m
32f
56m
73m
26m
12m
11m
56m
53m
61m
69m
10m

Add Surgery

Nil

Nil

Nil

Ex Diaph+Abdo wall
LUL

Nil

Nil

Nil

RUL & ML
LPn

Nil

Nil

LUL

Cervicomediastinal tumor

LPn

Nil

RUL & ML

L Pn

RUL

Nil

Diaph Resection
Nil

R Pn

Nil

Pec Major Flap
LPn

Resp compromise

Operation

ex R & L5 Ribs
L4-7ribs

5X3cm mass

6-9 ribs

3-6 ribs

Sternal re-resection
Pleural tumor

6-8 ribs

3-4 ribs

3-6 ribs

6 rib

2-5ribs

3 ribs

Brachial plexus
3-6 ribs

2-5ribs

3-6 ribs

3-6 ribs

2-3 ribs

6-7 ribs

7-12 ribs

8-12 ribs

6-10 ribs

Pleural tumor
2-5 costal cartilages
3-6 ribs

Patient unstable

Chest wall Recon

Direct closure
Prolene Mesh
Direct closure
Prolene Mesh
Prolene Mesh

Prolene Mesh+SS wires

Direct closure

Prolene Mesh
Prolene Mesh
Prolene Mesh
Direct closure
Marlex Mesh
Prolene Mesh
Direct closure
Marlex Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Direct closure
Prolene Mesh
Prolene Mesh
Direct closure

Histology

Rib exostoses

Sarcomatoid Ca
Neurofibromatoses -
Chondrosacoma

Squamous Ca

Chondrosacoma
Ganglioneuroma

Adenocarcinoma
Adenocarcinoma

Undiff Ca

Schwannoma

Fibromyxoid Sarcoma
Adenocarcinoma

Plexiform neurofibroma
Adenocarcinoma
Chondrosarcoma

Poorly diff Adenocarcinoma
Adenocarcinoma
Squamous Ca
Osteoblastoma
Fibromyxoid Sarcoma
Rhabdomyosarcoma
Squamous Ca

Malignant Solitary pleural tumor
Chondrosarcoma
Squamous Ca

Fibromyxoid Sarcoma
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Histology malignant

Sarcomatoid carcinoma 1
Chondrosarcoma 4
Fibromyxoid sarcoma 3
Rhabdomyosarcoma 1
Malignant solitary pleural tumor 1
Adenocarcinoma 6
Squamous carcinoma 4
Undifferentiated carcinoma 1



Chest Wall Resections:2006-2015
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Age years Sex

13m
81m
22f
53m
72m
68 f
54f
84m
66m
69m
79f
6f
61m
9m
59m
61m
32f
56m
73m
26m
12m
11m
56m
53m
61m
69m
10m

Add Surgery

Nil

Nil

Nil

Ex Diaph+Abdo wall
LUL

Nil

Nil

Nil

RUL & ML
LPn

Nil

Nil

LUL

Cervicomediastinal tumor

LPn

Nil

RUL & ML

LPn

RUL

Nil

Diaph Resection
Nil

R Pn

Nil

Pec Major Flap
LPn

Resp compromise

Operation

ex R & L5 Ribs
L4-7ribs
5X3cm mass

6-9 ribs

3-6 ribs

Sternal re-resection
Pleural tumor
6-8 ribs

3-4 ribs

3-6 ribs

6 rib

2-5ribs

3ribs

Brachial plexus
3-6 ribs

2-5 ribs

3-6 ribs

3-6 ribs

2-3 ribs

6-7 ribs

7-12 ribs

8-12 ribs

6-10 ribs

Pleural tumor
2-5 costal cartilages
3-6 ribs

Patient unstable

Chest wall Recon

Direct closure
Prolene Mesh
Direct closure
Prolene Mesh
Prolene Mesh

Prolene Mesh+SS wires

Direct closure
Prolene Mesh
Prolene Mesh
Prolene Mesh
Direct closure
Marlex Mesh
Prolene Mesh
Direct closure
Marlex Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Prolene Mesh
Direct closure
Prolene Mesh
Prolene Mesh
Direct closure

Histology

Rib exostoses

Sarcomatoid Ca
Neurofibromatoses
Chondrosacoma .
Squamous Ca
Chondrosacoma
Ganglioneuroma
Adenocarcinoma
Adenocarcinoma

Undiff Ca

Schwannoma

Fibromyxoid Sarcoma
Adenocarcinoma

Plexiform neurofibroma
Adenocarcinoma
Chondrosarcoma

Poorly diff Adenocarcinoma
Adenocarcinoma
Squamous Ca
Osteoblastoma
Fibromyxoid Sarcoma
Rhabdomyosarcoma
Squamous Ca

Malignant Solitary pleural tumor
Chondrosarcoma
Squamous Ca

Fibromyxoid Sarcoma




Chondrosarcoma

























Clinical Presentation

 Benign,asymptomatic,younger patient

 Malignant, symptomatic
Symptoms:

Pain-bony involvement
Larger lesion

Rapid growth

Older patient




INEIIHO

CXR
Calcification/ossification
Low kilovoltage better

Benign, slow growth, better defined margins



Cross-sectional Imaging

More accurate identifying

Characterising

MDCT: size, extent,morphology, composition
Contrast CT: vascularity

PET CT: not often used, metastases: presence and
extent



MR imaging

Superior soft tissue contrast
Spatial resolution
Normal /infection/inflammatory processes

IV Gadolinium
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Chest Wall Reconstruction

* Propensity paradoxical movement

* Respiratory failure

e Cosmetic



Lung cancer-chest wall resections

e Commonest-chest wall resection: our series
10/27

e <10% lung cancer resections

e Survival depends:

a)nodal involvement: 5yr survival :40%(-ve) vs 6-
17%(+ve)

b)completeness of resection



Lung Cancer- Principles

En bloc resection mandatory

Cancer operation

Defects>5cm reconstruction

Large sternal /anterior defects rigid fixation

Multidisciplinary team complex resections: Plastic
surgery/orthopedic/neurosurgery



Resection & Surgical Technique

Dependant location and size
Other disciplines
Large skin/muscle defect:plastic surgery

Spine involvement: neuro/spine surgery



Incision

Thorocotomy above/below tumor

Anterior approach,ant Pancoasts tumor
Hybrid: VATs lobectomy + chest wall resection
En bloc lung+ chest wall resection

Order not important

Usually chest wall first



Chest wall resection

Margins critical

Incomplete resection

Decreased 5 year survival

24-34% vs 13-14%

Margins not defined

Superior & inferior- 1 uninvolved rib
Anterior & posterior: ?macroscopic tumor.
5cm

Frozen section of resection margins



Reconstruction considerations

* Anatomy

e Structural stability

e Function



Reconstruction

0-6 ribs resected av 2,7

Direct closure :7

Prolene mesh :18

Marlex mesh :2



Mesh repair

Most common in our practice
Scapular impingement-4t" rib
PTFE/polypropylene/Marlex
Fixed to ribs, taut, drum like

Non-absorbable sutures, interrupted



Sandwich repair

Methyl methacrylate
Rigidity
_arger defects

_ess respiratory complications
Cardiac protection?
Aluminium cast-exothermic reaction



Aluminium cast-sternal resection

From Girotti P, Leo F,
Bravi F, et al. Ann Thorac Surg 2011;92(4):1209






e Mes
mes

e Plates

ne



Soft tissue coverage

Primary soft tissue- muscles uninvolved
Local advancement
Free myo-cutaneous flaps

Pec major,rectus abdominis,latissimus
dorsi,external oblique






Superior Sulcus/Pancoasts Tumor

Apical chest wall invasion
Characteristic symptoms-local invasion
Arm/shoulder pain

Horner’s syndrome






SCALENUS ANTERIOR

SUBCLAVIAN VEIN

BRACHIAL PLEXSUS

FIRST RIB # | SUBCLAVIAN ARTERY

__" \ SYMPATHETIC CHAIN

VAGUS NERVE




Pancoasts Syndrome




Relative contraindications to surgery

N1 or N3 (ipsilateral supraclavicular) nodal
disease

Invasion of the subclavian artery
<50% vertebral body involvement
Intraforaminal extension

Invasion of common carotid or vertebral
artery



Absolute contraindications to surgery
Pancoasts Tumor

Distant metastases

N2 (mediastinal) or N3 (contralateral
supraclavicular) nodal disease

>50% vertebral body involvement
Brachial plexus involvement above T1 nerve

Invasion of esophagus/trachea



e Chem

* Trim
Chem
Radiot
Surgery



Comm
24-4
\YE]]
Respi

Surgical




Respiratory
11-24%
Decreasing recently
Higher:lung resection
Role ?rigid vs mesh alone
No randomised trials

Severe flail,stabilisation beneficial,



Wound & Prosthetic Complications

e 7-20%

e Second commonest

e Ulcerating lesion

e Infection

* Dehiscence

e Prosthesis fracture & dislodgement
e Months/weeks later

e Usually indolent




Recent Advances

e Titanium rib plating
* Prosthetic material

e VATs in lung tumors invading chest wall
-hybrid approach

e 3D titanium printed prosthesis



