
Egypt, J. Plast. Reconstr. Surg., Vol. 40, No. 2, July: 265-274, 2016

Various Modalities in Management of Chest Wall Defects:
A 5 Year Experience

HOSSAM ABULATTA, M.D.; KHALED EL GAZZAR, M.D.; AHMED MOSTAFA, M.D.;
MOHAMMED M. MATAR, M.D. and HAZEM MAHER, M.D.

The Departments of Plastic & Reconstructive Surgery*, Cardiothoracic Surgery** and General Surgery***,
Faculty of Medicine, Ain Shams University, Cairo, Egypt

ABSTRACT

Introduction: Reconstruction of chest wall defects (CWDs)
is a challenging surgical problem.

Patients and Methods: During the period between 2011
to 2016, various reconstruction modalities were used to manage
32 patients with different CWDs.

Results: Post sternotomies sternal defects was the com-
monest cause of CWDs followed by tumous ablation. Loco-
regional flaps were the gold standard modality for reconstruc-
tion of various CWDs. The total flap survival rate was
96.875%.

Conclusion: Reconstruction modalities should be tailored
individually for every case of CWD. Skeletal stabilisation is
of great value to control recurrent cases of sternal osteomyelitis
and to achieve better post operative respiratory mechanics.

INTRODUCTION

Many patients may present with chest wall
tumours, breast, or thoracic pathologies. Surgical
excision of those tumours and pathologies some-
times leave a chest wall defect (CWD). Reconstruc-
tion of CWD is challenging surgical problem;
especially in large full thickness CWDs. Post
sternotomy osteomyelitis and tumours ablation are
the leading causes for CWDs. Others causes, as
post thoracotomies, post mastectomies, post in-
flammatory, and congenital defects are less com-
mon aetiologies for CWDs [1]. Reconstruction of
CWDs should consider not only resurfacing of the
chest skin; but also dead space obliteration, cover-
ing of vital structures, eradication of devitalized
tissues and chronic infections, and restoration of
respiratory mechanics. All these considerations
affect the outcome significantly. In our study,
various modalities were used for reconstruction of
different CWDs. Also, the study emphasised the
importance of skeletal stabilisation when indicated;
to eradicate chronic infection or to reach better
respiratory mechanics during the post-operative
period.
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PATIENTS AND METHODS

This study was conducted during the period
between 2011 and 2016. Patients with reconstruc-
tive surgery done for CWDs were included. Thirty
two patients with CWDs were operated upon. The
study included 13 males and 19 females with CWDs
at different locations. The patients’ ages ranged
from 5 years to 77 years old (mean age ± 52.75
years). Post sternotomy osteomyelitis, tumours
ablation, post thoracotomies, post mastectomies,
congenital, and post corrosive all were the aetiol-
ogies for the CWDs included in this study (Table
1). Number of patients, CWD locations, and recon-
struction modalities used are listed in Tables (2,3,4).

Table (1): Aetiologies for CWDs among patients.

Post sternotomy osteomyelitis
Post tumour ablation and radiotherapy
Post thoracotomy
Congenital bifid sternum
Post corrosive mid line chest defect

Aetiology

46.875
34.375
12.5
3.125
3.125

Percent

15 patients
11 patients
4
1
1

Number
of cases

Table (2): Fifteen patients with post sternotomy osteomyelitis.

11

3

1

Number
of patients

Lower third

Lower 2 thirds

Whole length

Sternal defect
location

TRAM flap (used in 5 patients)

LD flap (used in 2 patients)

Omentum flap
(used in 3 patients)

Bilateral breast flaps
(used in 1 patient)

ORIF + right PM flap

ORIF + direct closure

Reconstruction modality

TRAM
LD
ORIF
PM

: Transverse Rectus Abdominis Myocutaneous flap.
: Latissimus Dorsi Flap.
: Open reduction and internal fixation.
: Pectoralis Major flap.



Multidisciplenary team (MDT) meetings were
held involving the cardiothoracic, the general
surgery and the plastic surgery teams to discuss
the plan of management and expected outcome for
all patients.

In conjunction with the cardiothoracic team,
excision of radiation ulcer, debridement of necrotic
ribs, sternum, clavicle, and removal of hardware
if any were done when indicated. Also, the general
surgery team underwent mastectomies in cases of
cancer breast and assisted in laparotomies needed
for omental flap.

The choice of reconstruction modality was
determined for each case individually; considering
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the patient’s requirements, the CWD charcteristics,
and the surgeon’s expertise.

Upper mid line CWDs were reconstructed with
pectoralis major (PM) flaps in 2 patients. One of
them was presented with congenital absent manu-
brium sterni, reconstruction of the manubrium was
done with iliac bone graft that was fixed with plates
and screws and covered with bilateral turn over
PM flaps (Fig. 1). The other patient presented with
Squamous cell carcinoma (SCC). The excision
with safety margins resulted in upper half sternum
partial thickness defect. The reconstruction was
done with bilateral turn over PM flap and split
thickness skin graft (STSG).

Post sternotomy osteomyelitis was the aetiology
for 15 patients (Table 2). Four patients presented
with whole length or lower 2/3 sternal defects.
After sufficient debridement of osteomyelitic bone,
fixation with plates and screws were done. In 3 of
those patients a PM turn over muscle flap was used
to provide appropriate coverage (Fig. 2).

Eleven patients presented with lower 1/3 sternal
defects. Reconstruction with Transverse Rectus
Abdominis Myocutaneous flaps (TRAM) were

Table (4): Six patients with miscellaneous aetiologies for CWDs (other than sternotomies and tumour ablation).

1

4

1

Number of
the patients

Iliac bone graft + ORIF + bilateral PM flaps

TRAM flap (used in 2 patients)
LD flap (used in 2 patients)

Radial forearm free flap

Reconstruction modality

Congenital absent manubrium steni

Post thoracotomy

Post corrosive unstable scarring

Aetiology

Upper third of the sternum

Lateral

Anterior mid line

CWD location

Table (3): Eleven patients with post tumour ablation CWDs.

8

1

1

1

Number of
the patients

*Partial thickness CWD.

TRAM flap + polyprolene mesh
 (were used in 3 patients)

LD flap + polyprolene mesh
(were used in 3 patients)

Lateral intercostal flap (is used
in 2 patients)

Lateral intercostal flap +
polyprolene mesh

Bilateral PM flap + split
thickness skin graft

Combination of latissimus
myocutanous flap and TRAM
flap

Reconstruction modality

Osteoradionecrosis after cancer
breast ablation

Osteoradionecrosis after cancer
breast ablation

Cancer breast stage IV

Cancer breast stage IV

Post squamous cell carcinoma
excision

Radiation ulcer after cancer
breast ablation

Aetiology

Anterior paramedian CWDs

Anterior paramedian CWDs

Anterior paramedian CWDs *

Huge anterior CWD defect
including the clavicle, sternum,
and 5 ribs and 3 ribs on the other side

Upper half sternal CWD*

Anterolateral CWD*

CWD location

Table 5: Incidence of morbidities and mortalities.

Partial flap necrosis
Infection, wound dehiscence
Abdominal bulge
Seroma
Death

Morbidities and Mortalities

1
6
2
3
1

Number
of cases
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used in 5 patients (Figs. 3,4), the latissimus dorsi
(LD) flaps were used in 2 patients, the omental
flaps were used in 3 patients, and the breast flaps
was used only in 1 patient (Fig. 5).

One patient presented with post corrosive partial
thickness, sternal whole length defect. Reconstruc-
tion was done with radial forearm free flap to
provide simultaneous coverage and oesophageal
reconstruction.

Six patients presented with anterior parmedian
CWDs. The LD and TRAM flaps were used for
reconstruction. In all patients, a double layered
poly-prolene mesh were used to stabilise the chest
wall. Two patients presented with partial thickness
anterior paramedian CWD; that were reconstructed
with lateral intercostal fasciocutaneous flap.

One patient presented with malignant ulcer
after bilateral modified radical mastectomies. In-
cisional biopsy comfirmed recurrent invasive duct
carcinoma. Palliative surgery included resection
of the ulcer, the sternum, right upper 5 ribs, left
related 3 ribs, and right clavicle. Large left lateral
intercostal fasciocutaneous flap was used in addi-
tion to a double layered poly-prolene mesh to
reconstruct the defect (Fig. 6).

Four patients presented with lateral post thora-
cotomy CWDs. TRAM flap was used for recon-
struction in 2 patients (Fig. 7). The LD flap was
used in 2 patients also. One patient presented with
anterolateral CWD. After partial TRAM flap loss
the LD flap were used to complete CWD coverage
and breast reconstruction simultaneously.

Fig. (1): A- Five years old female patient with congenital absent manubrium sterni. B- One-week post reconstruction with iliac
bone graft. The bone graft was fixed with plate and screws and covered with bilateral PM turn over flaps. C- Post-
operative chest X-ray showing plate and screws fixing the iliac bone graft.

(A) (B) (C)

(A) (B) (C)

(D)

Fig. (2): A- Sixty-four years old male patient with post sternotomy
osteomyelitis including the lower 2 thirds of the sternum. B- Bone holding
forceps approximating the two halves of the sternum after debridement of
osteomyelitic bone. C- Plates and screws were used to fix the two sternal
halves. D- Turn over PM flap was used to cover the hardware.


