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Abstract:

Aim: The main motive of the study is to give details of the management of the sternal wound dehiscence with the
help of the pectoralis major flap.

Methods and Materials: A retrospective study of 50 patients who were subjected to a pectoralis major flap was
carried out for the surgery of aortocoronary bypass and other diseases present since birth for two years at Patna
Medical College and Hospital, Bihar, India. A double breasting technique using rectus extension was used for the
unilateral or bilateral pectoralis major flap. The success of the surgery was accomplishing wound healing helps in
the evaluation of the result. The patients were followed up from 4 months to 3 years.

Result: 50 patients underwent pectoralis flap surgery. The patients were admitted to the hospital from 7-50 days
after the flap surgery. The majority of the patients are released from the health care center by the complete closure
of the wound. Due to sclerosing mediastinitis, 2 patients died right after the surgery. Shoulder joint movement
was normal in all the patients.

Conclusion: Treatment should include removing dead tissue from the wound and covering it with well-
vascularized tissue. The double breast technique using rectus extension covers the entire defect without hampering
the shoulder movement.
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Introduction

Shumacker and Lurie found the Median sternotomy
in the 1950s to evaluate ways for heart surgery
including open heart surgery [1, 2]. 0.3% to .10%
cases of dehiscence were reported since the
introduction of this treatment [3]. Sternal wound
dehiscence may cause many other problems like
deformity in the chest wall and it may uncover many
cardiovascular tissues and heart prosthesis.
Respiratory functions may get damaged due to chest
wall instability. Those patients needed long
ventilation time and tissue healing time increased
[4].
The vulnerability for sterna dehiscence post
sternotomy is diabetes [5], surgery duration was
long [6] any history of surgery [7], smoking, obesity,
etc.
The possibilities of treatment for sternal dehiscence
comprise of
- Alot of cleansing
- Pectoralis muscle to cover the flap.
- Patients who came before time resuturing was
done.
Shifting of vascularized tissue to the affected area
especially caused by infection in a great chest wound
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which helps to balance the chest wall also reduces
the healing and increases the healing process [8].

Mediastinitis is one of the most damaging
difficulties that can happen in patients with sternal
dehiscence. The prevalence was 45%. The death rate
can be as high as 50% [9-12]. Rectus abdominis
muscle or omentum are wusually used as
amalgamation with the pectoralis major flap for
better results.

Materials and Methods

This is a retrospective study of 50 patients managed
by bilateral pectoralis muscle flap. Patients were
examined postoperatively after surgery at Patna
Medical College and Hospital, Bihar, India. Data of
patients were analyzed the symptoms when the
patient appeared in the hospital, at what time the
patient appeared, flap technique, the positive result
after surgery, the patient stay in the hospital, and
microbes of the injury. The follow-up period is from
4 months to 24 months. It occurs more in males than
females, the male-female ratio was 25:10.

Laboratory investigations were done like collection
of fluid for examination, biopsies of the Sternal
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bone, swabs for deep injuries, complete blood count,
and blood cultures. Imaging studies were done with
a computed tomography scan thorax for precise
observation of sterna bone derangement or damage,
abscess, and widening of mediastinum.

Surgical Technique

The non-operable, dead bone and costal cartilage
were cleaned. Wirings of the sternum were
separated. Cleansing is done till end up at healthy
bone bleeds of the sternum. A-VAC device was put
in after the careful cleansing. VAC was composed of
a suction pipe, sterilized foam, and iodine-embodied
sterile transparent adhesive dressing. Constantly
VAC dressings were changed as per the release of
fluid from the wound.

The sternal origination of the pectoralis can seen on
both sides of the injury. The incision was done on
the pectoralis major throughout the length of the
body of the sternum on both sides. Disconnection of
pectoralis muscle from skin and other underlying
pectoralis minor was done by diathermy and blunt
dissection.

The pectoralis flap can be extended by gathering in
the connective tissue over the rectus. The cavity
present in the lower part of the defect was filled
without using other flaps like omentum or rectus
obdiminis muscle. If the flap extended adequately
across the midline, there was no need for the division
from its attachment from the humerus to the
pectoralis tendons. Another incision in the axillary
crease from the humeral attachment of the pectoralis
major when more reach was required. Then the
lifted-up pectoralis major swayed across medially
over the sternal defect and double breasted. Many
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suction tubes were used deeply and superficially on
the wound.

Antibiotics were prescribed to the patients as per
their sensitivity. It is prescribed for at least 3 months.
Physiotherapy started after some time. The surgery
was done in around 2 hours by one surgeon and three
assistants. The patient was hospitalized for around 2
weeks in the hospital.

Results

This investigation evaluated the result of the
experience with bilateral pectoralis major flaps with
a double-breasting technique for the management of
sterna dehiscence. 50 patients underwent the surgery
of the pectoralis major flap and patients were
followed up for 3 years.

The result was based on the diabetic level before the
operation, preoperative culture, and sensitivity, span
of movement of the shoulder joint after surgery. 46
(92%) patients had total wound cessation and were
discharged from the hospital. 2 patients showed
wound dehiscence after flap surgery. One patient
who had mediastinitis died right after the surgery. 49
patients did not have any recurrence of sternum
infection. Regular dressings were done on the
patient who had wound dehiscence after the surgery.
The healing was attained by secondary intention.
Shoulder movements were checked during the
follow-up period which was also fine.

Bilateral pectoralis flap was used in 46 cases out of
50 patients. 23 patients underwent for rectus
extension in which the detachment of the flap on the
lower part of the defect was circumvented.
Unilateral pectoralis flap and omentum were applied
on four patients where the bottom of the injury was
broad and huge.

Table 1: Percentage of microorganisms found in culture and sensitivity

Microorganism No. of patients Percentage
Coagulase-negative staphylococci 8 16
Klebsiella pneumoniae 6 12
Candida albicans 6 12
Methicillin-resistant Staphylococcus aureus 4 8
Escherichia coli 2 4
Pseudomonas aeroginosa 2 4
Staphylococci aureus 2 4
Enterococcus faecalis 2 4
Multiple organisms 4 8
No organisms 14 28

In this study, the observation was the average time
of Coronary artery bypass graft (CABG) and time of
presentation to be 3 months as the patient was
delayed reference to the plastic surgery department.
The mean period between the patient's admission to
the hospital and the pectoralis major flap with the
double breasting technique was 1 week. For midway
evaluation, VAC therapy was applied between
cleansing and final flap cover for the closure of the
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wound and restriction of paradoxical movement of
the shoulder. VAC therapy was used in 40 patients
for a mean period of 12 days. After the flap surgery,
the patient was hospitalized for an average period of
14 days.

Discussion

Sternal wound dehiscence was a complicated
wound, and its surgery was one of the most difficult
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tasks for the doctors [13, 14]. Immediate and proper
treatment should be done to prevent the growth or
formation of sterna osteomyelitis and systemic
sepsis. Many other surgical options were suggested
for the sternal wound dehiscence which were,
incorporating metal wires, titanium plates, and
sterna reconstruction using muscle or omental flaps.
The bilateral pectoralis major was preferable to
sterna reconstruction with metal wires because the
wall of the chest was better balanced. The thorough
cleansing and advanced tension-free flap cover with
vascular tissue are the fundamentals of
reconstruction. The dead space should extirpate
completely.

There has been signification development in the
treatment of sterna wound infections over the years
[15-21]. The perfect choice of treatment exists
because so many options are there for the treatment
of sterna dehiscence. Occasionally a combination of
more than one flap was needed, specifically to deal
with complicated areas like the inferior third of the
sternum [22, 23].

A fasciocutaneous flap was also used for the
reconstruction of these defects formed on perforator
vessels from the internal thoracic artery, as
explained by Koulaxouzidis et al [24]. It is a less
hostile therapeutic alternative. The coverage of the
inferior sternotomy wound had an important
drawback of the pectoralis major flap. After the flap
surgery, the lower parts of the wound had the most
common site of dehiscence. To deal with this issue
tripedicle pectoralis major myocutaneous flap was
operated.

Timely diagnosis and mediation help a lot in
decreasing the degree of tissue damage. The
pectoralis major muscle flap is the best option for the
reconstruction of defects among the other flaps.

Left and right mammary vessels were used in 46
patients. Omentum was used in four patients to fill
the cavity in the lower half of the wound. Rectus
sheath extension of the pectoralis muscle was
adequate to fill lower-end dead space which in turn
did not need another flap for the lower part of the
wound.

The benefits of double breasting technique were:

- Double breasting provides steadiness to the
sternum and stops the inconsistent movement of
the sternum.

- Iteliminates the cavity and stops the hematoma.

- In double breasting, if one suture breaks the
other suture next to it helps to prevent disrup-
tion.

For those patients who went through CABG, the
double-breasting technique can be applied to these
patients using both thoracic internal arteries. The
cleansing of the wound is very important in these
cases.
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The risk factors in these cases were diabetes,
infection, and internal mammary arteries.

Conclusion

The treatment requires well cleansing of dead tissue
and total coverage with vascularised tissue.
Pectoralis major flap with rectus extension on one
side and double breasting them on midline was
suggested. As both the mammary arteries were used
during the surgery the option for using rectus muscle
was not available.
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