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Thoracic reconstruction with bilateral pectoral flap
advancement secondary to parasternal defect.

A case report
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Background:

Infected sternal wounds are one of the serious complications in patients
undergoing cardiothoracic surgery, with a significant impact on morbidity,
length of hospital stay, and mortality. Their management and treatment
represent a challenge for the surgical team, as immediate and adequate
coverage of an unstable and devascularized wound is required to restore the
integrity of the chest wall and prevent deep infections. In this context, the
pectoralis major flap has proven to be a versatile, safe, and effective option,
widely used in head, neck, and anterior thoracic reconstruction.

We present the case of a 69-year-old female patient with a history of
multivascular coronary artery disease who underwent coronary artery bypass
grafting. On the fourth postoperative day, a granuloma developed in the
sternal wound, leading to the indication of surgical resection and coverage
with a pectoralis major flap using the advancement technique. During the
procedure, a sternal defect measuring approximately 6 cm was identified. A
supracostal release of the right pectoralis major muscle (5 cm) and a
contralateral dissection (5 cm) were performed, allowing both muscles to be
moved toward the midline without generating tension, achieving complete
coverage of the defect.

The postoperative course was favorable, with no acute complications,
adequate flap integration, and progressive wound healing. This case
highlights the usefulness of the pectoralis major flap as a reliable tool for the
reconstructive management of complex sternal defects in the context of
cardiothoracic surgery.
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wound infections without a significant

n infected sternotomy wound represents a
Apotentially life-threatening complication and is

a major challenge for both cardiovascular and
plastic surgeons due to the need for timely coverage of
an infected and devascularized wound in a potentially
unstable patient. Sternal wounds are divided into the
following three categories: early superficial wounds
(Class 1), those with purulent mediastinitis (Class II),
and chronic wounds with osteomyelitis (Class ITT) '.

The most commonly used flaps for the
reconstruction of these wounds are the pectoralis
major, rectus abdominis, latissimus dorsi, and omental
flaps. The pectoralis major myocutaneous flap has
been widely used for the reconstruction of defects in
the head, neck, and anterior thorax, as in this case’.

In chest wall reconstruction, the pectoralis flap
is most commonly used as a muscle advancement or
rotation flap based on the thoracoacromial pedicle. In
deep

mediastinal void where only coverage is required, a
unilateral pectoralis major advancement flap may be
enough, although the chest wall skin may need to be
elevated off the contralateral PM to facilitate skin
closure’.

Most commonly, the pectoralis major (PM)
muscle flap is used to cover dehisced or debrided
median sternotomy wounds, and as such is typically
accessed via this same incision. After raising minimal
subcutaneous flaps off the surface of the muscle, the
muscle is elevated off the chest wall from medial to
lateral, taking care to ligate the intercostals and
internal mammary perforators medially. It is important
to leave some perforators from the pectoralis muscle to
the overlying skin to maximize healing potential of the
midline and to minimize the risk of seroma. Care is
also taken to avoid elevating the pectoralis minor with
the flap. The muscles' insertions on the rectus
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Fi 1. Sternotomy dehiscence.

abdominis and external oblique are divided inferiorly,
and the flap is elevated superolaterally, exposing the
pedicle. This dissection is often sufficient to advance
the flap medially to cover sternotomy defects’.

The advantages include easy harvesting, the
large tissue volume, the large skin paddle, and its
versatility; it is highly reliable and has a short
operating time. Complex tissue loss is defined as a
clinical condition in which two or more of the three
structures that define the functionality of the
musculoskeletal system are affected (one being the
skin)’.

Seventy to eighty percent of patients with
complex tissue loss can be treated with reconstructive
surgical techniques without microsurgical
specialization. However, these techniques require
knowledge of basic concepts such as tissue loss,
vascular patterns of the skin, fascia, and muscles,
angiosomes, perforasomes, direct, dynamic, and
potential vascular territories, and classifications of
fasciocutaneous and muscular flaps, among others’.

The choice of flap depends on the location of
the wound, the dead space requiring obliteration, the
availability of the vascular pedicle, the proximity of
the flap, and the morbidity of the donor site.
Successful treatment requires detection of this wound
along with a multidisciplinary approach, prompt
detection, meticulous  debridement, and the
administration of vascularized tissue to the infected
wound bed’.

Case report

This is a 69-year-old female patient with long-
standing chronic degenerative diseases, including
multivascular coronary artery disease, heart failure,
and atrial fibrillation. Initially, she complained of
long-standing retrosternal pain, accompanied by
nausea and vomiting. She underwent coronary artery
bypass grafting (CABG).
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Figure 2. (upper). Sternal defect (6 cm). Figure 3. (middle) Left

pectoraliz major flap. Figure 4. (lower) Right pectoralis major flap.

Four days postoperatively, a sternotomy
wound dehiscence was revealed, which was managed
conservatively for two years (Figure 1). However,
there was no improvement during this time, leading to
the conclusion that surgical intervention was
necessary. The patient was scheduled for closure of
the surgical wound dehiscence and bilateral pectoralis
major flap placement wusing the advancement
technique.

The decision was made to perform the
pectoralis major advancement flap technique, which is
indicated for sternal reconstruction, coverage of
thoracic defects, and protection of deep structures. It
was chosen for its excellent vascularization, adequate
volume, and low functional impact, especially when a
secure and well-vascularized closure is required.
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Figure 5. Postoperative evaluation (10 days later)

During surgery, a 6-cm-long sternal defect was
identified (Figure 2), so the right pectoralis major
muscle was released in the supracostal plane,
advancing approximately 5 cm toward the anterior
axillary line. Additionally, the contralateral pectoralis
major muscle was dissected, achieving an additional 5
cm of advancement. (Figures 3 and 4)

This maneuver allowed complete midline
engagement of both muscles, achieving complete
coverage of the defect without tension. Muscle
coaptation was performed using interrupted x-shaped
1-0 Monocryl sutures.

During the immediate postoperative follow-
up, no dehiscence of the surgical wound was evident.
Postoperatively, the patient progressed well with no
acute complications resulting from the procedure.
Therefore, it was decided to discharge her from the
hospital six days after surgery, with the prescription of
analgesics and antibiotics. She was discharged with
bilateral drains, and an appointment was scheduled for
the tenth day.

At the subsequent postoperative evaluation
(10 days later), the flap was found to be adequately
vascularized, with well-adhered edges and no signs of
local complications. (Figure 5)

Discussion

Reconstruction of infected sternal wounds is a
major challenge, and the consequences of failure can
be devastating. The wuse of local muscle or
musculocutaneous flaps as reconstructive treatment is
the first line of treatment. The pectoralis major muscle
has a relatively small anatomy. The pectoralis major
muscle is thick, tough, and broad, fan-shaped and
receives blood supply from the thoracoacromial artery
and innervation from the medial and lateral pectoral
nerves'.

The flap is based on the pectoral branch of the
thoracoacromial artery, which is its main pedicle. It
also receives blood supply medially through
parasternal perforators of the internal mammary artery,
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and in its most lateral portion through the lateral
thoracic artery. This allows for adequate primary
closure’.

The overall goal of all chest wall
reconstruction is to eliminate dead space, restore
rigidity, preserve lung mechanics, and provide soft
tissue coverage to protect internal 0rgans4.

The use of myocutaneous flaps, especially the
pectoralis major flap, has been shown to be a safe and
effective tool for the closure and reconstruction of
anterior thoracic defects in this context *.

The pectoralis major muscle flap was first
described by Pickrell in 1947 as a turnover flap in
chest wall reconstruction but did not gain widespread
acceptance until Arnold and Pairolero's major
contributions to chest wall reconstruction in the 1970s
and 1980s. They initially described a series of six
patients with post coronary artery bypass graft
(CABG) mediastinitis, successfully reconstructed with
PMMFs after radical debridement, and later reported
long-term follow-up of 100 consecutive cases of
sternal wound infections. After a median of four
operations, the majority of patients were closed with
pectoralis major flaps, with only two perioperative
deaths’.

In the case presented, a pectoralis major
advancement flap was performed due to the superior
location of the defect, the need for a robust vascular
supply to the compromised bed, and the presence of a
chronic granuloma secondary to the previous surgery.
This technique allowed for closure in a single surgical
procedure, providing well-vascularized tissue, which
is essential for controlling local infection, promoting
healing, and restoring the integrity of the chest wall.

Complications include hematomas, seromas,
partial or complete necrosis, dehiscence, or complete
detachment of the flap. These represent a significant
challenge for the surgical team due to the high risk of
sepsis, mediastinitis, and compromise of vital
structures. None occurred in this case.

The literature reports that the pectoralis major
flap, whether in advancement or rotation form,
remains the first-choice technique for partial sternal
defects, especially when immediate coverage is
required after a controlled infectious process. In
addition, it has advantages such as anatomical
proximity, minimal morbidity at the donor site and the
possibility of being combined with other flaps in more
complex cases’.

Although the pectoralis major myocutaneous
flap (PMMF) is ideally suited to vertical central chest
defects, not infrequently these wounds extend inferior
to the xiphoid process and into the epigastrium. Low
sternal and xiphoid defects may be out of reach for the
pectoralis flap; Hallock has reported his technique of
addressing this issue using a pectoralis major muscle
extended island flap, skeletonizing the pedicle in 18
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patients with good success. Advancement of the
anterior rectus sheath to the midline in continuity with
the pectoralis flap or alternative coverage such as the
rectus abdominis flap should also be considered’.

Chang et al reviewed their 10-year experience
of chest wall reconstructions at Memorial Sloan-
Kettering Cancer Center, which included 113 patients
who underwent a total of 157 musculocutaneous or
muscle flap reconstructions for chest wall defects. The
most common diagnoses in this group were breast
cancer and sarcoma, and the majority of patients (106
of 113) underwent only 1 operation. Only 11% of
patients required free tissue transfer, and 85% of cases
were completed with only one muscle flap harvested.
Only 4% of patients had a partial flap loss, otherwise
84% of patients achieved a stable, healed chest wound
without any complications’.

Nahai et al reported a series of 211
consecutive patients with infected sternotomy wounds,
treated primarily with muscle flap reconstructions.25
This study followed up on a change in their
conventional practice of treating infected sternotomy
wounds using multiple debridements, dressings, and
catheter irrigation, which was instigated after their
previous success with muscle flaps that had been used
after conventional treatment had failed.26 A total of
377 flaps were used, including 212 pectoralis major
and 145 rectus abdominis flaps, with 65% of closures
being accomplished in a one-stage procedure. Flap
loss was seen in only 0.8% of cases, and mortality was
5%. Primary healing was achieved in the remaining
94.3%, and the authors provided their unit's treatment
guidelines, which proposed the unilateral pectoralis
major muscle flap as the primary treatment option for
superlative  results compared with those of
conventional treatments’.

In our experience, this approach allowed for
an adequate recovery of the patient, without recurrence
of the granuloma or the need for reintervention, which
is consistent with previous reports highlighting the low
complication rates and high success rate of the
pectoralis major flap when applied in a timely manner
and in a well-prepared surgical site.

Conclusion

Pectoralis major flap reconstruction represents
a safe and effective option for the management of
open sternal wounds. In the case presented, the use of
this flap allowed for adequate closure of the thoracic
defect, providing well-vascularized tissue that favored
resolution of the infectious process, improved sternal
stability, and promoted a satisfactory clinical outcome.
This approach remains the technique of choice in
experienced centers, especially in selected patients
with favorable clinical conditions and defects located
in the upper or middle portion of the sternum.
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Adequate bed preparation, infection control, and

timely flap selection are essential to optimize
outcomes in this type of complex thoracic
reconstruction.
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