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Background: Bronchopleural fistula and empyema are serious complications after thoracic surgery and their prevention is
very important. The use of transposed extrathoracic muscle flaps to cover bronchial stumps and to eliminate dead space is a
good management technique.

Objective: Evaluate the efficacy and safety of a pedicled latissimus dorsi (PLD) muscle flap in high-risk thoracic surgery.
Material and Method: This retrospective study was performed between July 2008 and December 2013 in 17 patients who
underwent PLD muscle flap and decortication or bullectomy. These patients were divided into three groups from their
diseases. The first group (empyema) was eleven patients (7 men, 16- to 78-year-old). The second group (spontaneous
pneumothorax, bullae, and COPD) was five patients (5 men, 42- to 81-year-old), and the third group (malignant pleural
effusion) was one patient (woman, 57-year-old).

Results: In the first group (empyema), there were three postoperative death from eleven patients (27.27%) (two with septic
shock from pneumonia with lung cancer stage IV and pulmonary tuberculosis and one with congestive heart failure with
severe aortic stenosis) after decortication and PLD muscle flap. Additionally, six patients required packed red blood cells,
about 270 mL per patient and eight patients needed intensive care unit (ICU) for 1 to 9 days (mean = 2.38 days). Mean length
of hospital stay was 13.27 days (7 to 40 days). In the second group (spontaneous pneumothorax, bullae and COPD) there
were no morbidity and mortality after bullectomy, pleurectomy, and PLD muscle flap. Two patients needed ICU for aday. In
the third group (malignant pleural effusion from breast cancer), there was one postoperative death (100%) from sudden
cardiac arrest after decortication and PLD muscle flap.

Conclusion: The use of pedicled latissimus dorsi muscle flap is effective and safe in high-risk thoracic surgery for the

obliteration of chronically infected pleural space and prevention of bronchopleural fistula.

Keywords: Pedicled latissimus dorsi (PLD) muscle flap, Bronchopleural fistula, Empyema

J Med Assoc Thai 2017; 100 (Suppl. 9): S40-S46
Full text. e-Journal: http://www.jmatonline.com

Bronchopleural fistula (BPF) and empyema
after pulmonary resections are dangerous compli-
cations. The incidence of postoperative BPF is 1.5% to
28%-¥, which has been related to the cause of disease,
surgical technique, and experience of the surgeons™?.
The incidence of empyema after pulmonary surgery
is 2% to 16%¢7. The postoperative BPF and recurrent
empyema are high morbidity and mortality. The
prevention of postoperative complications is
paramount. The use of transposed extrathoracic muscle
flaps to cover bronchial stumps to eliminate dead space
is a well-established management.
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We have used the pedicle latissimus dorsi
(PLD) muscle flap as our preferred flap in high-risk
thoracic surgery patients who have under decor-
tication, bullae, resection procedures. The latissimus
dorsi muscle is the largest muscle in the body, up to 20
by 40 centimeters, and there is no significant donor
functional deficit resulting from removal of the muscle.
Here, we review our experience with this technique in
17 patients and their clinical outcomes.

Material and Method

This retrospective study was performed by
review of medical records between July 2008 and
December 2013 at Ramathibodi Hospital. All patients
had undergone posterolateral thoracotomies and
pedicled latissimus dorsi muscle flaps at our institution
for decortication from chronic empyema and
malignant pleural effusion from breast cancer,
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bullectomy from spontaneous pneumothorax with
chronic obstructive pulmonary disease (COPD). We
noted the characteristics of the patients, the
preoperative diagnosis, type of procedures, estimated
blood loss, blood transfusion requirements,
postoperative complications, length of stay (LOS) in
intensive care unit, and LOS in hospital. Committee
Human subject, Ramathibodi Hospital, Mahidol
University on May 23,2014 (ED 05-57-32).

Technique

The patient is placed in the lateral decubitus
position on a beanbag, with an axillary roll placed in
the dependent axilla. The latissimus border is outlined
with a marking pen (Fig. 1). The incision is a standard
posterolateral thoracotomy.

Anterior and posterior flaps are raised
superficial to the muscle to expose the latissimus. A
small amount of muscular fascia can be left on the
latissimus, but this is not necessary. The skin and fat
flaps are elevated to the extent of the pocket necessary
for adequate muscle size harvest.

The superior edge of the latissimus is
identified at the inferior angle of the scapula. The
superior of the latissimus, below the inferior angle of
the scapula is then elevated (Fig. 2).

This areolar plane is easy to dissect, and any
large caliber perforators can be ligated and divided.
The dissection is then directed toward the midline, and
the insertion of the muscle near the midline of back is
divided. The dissection proceeds inferiorly freeing the
medial muscle insertion. After the medial and inferior
part of muscle are released, the dissection proceeded
toward the axilla. The vessels to the latissimus is
preserved. The pedicled latissimus dorsi muscle is
moved into the ipsilateral pleural space via a
thoracotomy site (Fig. 3, 4).

Results

We identified 17 patients (12 men, age range
16 to 81 years) in whom the ipsilateral PLD muscle flap
was done. The characteristics of the patients is shown
in Table 1. There were three groups of characteristic of
patients and result of operations. In the first group
(empyema), there was three postoperative death out of
eleven patients (27.27%) (two patients with septic shock
from pneumonia with lung cancer stage IV and
pulmonary tuberculosis and one patient with
congestive heart failure with severe aortic stenosis)
after decortication and PLD muscle flap. The average
estimated blood loss was 350 mL. Six patients required
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Fig. 1

The patient is marked in the lateral decubitus
position for the extent of the muscle and skin
incision for thoracotomy.

Latissimus dorsi muscle

Fig. 2

The superior edge of the latissimus dorsi muscle is
elevated.

Latissimus dorsi muscle

Fig.3  The latissimus dorsi muscle harvest is complete.

transfusion of an average of 270 mL of packed red blood
cells (PRC) per patient and eight patients needed ICU
for 1 to 9 days (mean = 2.38 days). Mean length of
hospital stay was 13.27 days (7 to 40 days).

In the second group (spontaneous
pneumothorax, bullae, and COPD), there were no
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Fig. 4  The pedicled latissimus dorsi muscle is moved into

the ipsilateral pleural space via a thoracotomy site.

morbidity and mortality after bullectomy, pleurectomy,
and PLD muscle flap. The average estimated blood
loss was 150 mL. No patients needed a blood
transfusion. Two patients needed ICU for a day. Mean
length of hospital stay was 14.6 days (7 to 35 days).

In the third group (malignant pleural effusion),
there was one patient with breast cancer who needed
decortication and PLD muscle flap due to trapped lung
syndrome after insertion of chest drain. She needed
PRC transfusion about 520 mL during operation. She
died from sudden cardiac arrest on the seventh
postoperative day.

Discussion

In the thoracic surgery, several studies show
that patients with immunosuppressive disorders such
as preoperative chemotherapy have a higher tendency
to develop bronchopleural fistula and empyema after
pulmonary resection®. Chronic malnutrition, severe
chronic obstructive pulmonary disease, and other
underlying parenchymal lung diseases are additional
risk factors®. Thoracic surgeons face many problems
when patients present with chronic primary empyema
from an inadequately treated parapneumonic effusion.
The standard treatment of chronic primary empyema is
total pleural decortication, obliteration of the empyema
cavity, coverage of the raw parenchymal surface with
viable tissue, and effective pleural drainage.

In 1911, Abrashanoff® described the use of
intrathoracic muscle transposition in the treatment of
BPF. Many thoracic surgeons used extrathoracic muscle
flaps to treat difficult pleural space infections and to
buttress the repair of BPF.

The chest wall skeletal muscles, including the
intercostals, latissimus doris, pectoralis major, and
serratus anterior muscles, have been transposed most
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frequently"®'?. In addition, the rectus abdominis
muscle and pedicled omentum have also been used
successfully314,

In elective surgery in low-risk patients,
transposing an intercostal muscle flap to cover a
bronchial stump after lobectomy or pneumonectomy
because it is easy to harvest, and it avoids additional
incisions, is done frequently.

However, in chronic infectious or inflammatory
pulmonary conditions and consequential pleural
symphysis, it precludes the use of intercostal muscle
flaps. These thoracotomies commonly require
extrapleural dissection to mobilize the underlying lung.
Thus, preserving an intact, well-vascularized intercostal
muscle flap is problematic. In addition, intercostal
muscle is of inadequate bulk to obliterate the fibrotic,
infected bed of resection. Therefore, in these situations,
transposition of extrathoracic muscle is preferred. We
believe that the PLD muscle is the most suitable flap
because there is enough length and bulk to reach the
desired intrapleural location and obliterate the infected
pleural space, not affecting a patient’s shoulder or arm
function. In contrast, the serratus anterior and pectoralis
major muscles are not entirely expandable and functional
disability or physical deformity may result if they are
harvested.

The rectus abdominis muscle and omentum
are generally the last flaps to be considered for
intrathoracic transposition. Furthermore, harvesting an
omental flap requires entry into the peritoneal cavity.
The risks of bleeding, infection, and injury to visceral
organs are great. Finally, the rectus abdominis muscle
is thin and may result in hermia formation or substantial
deformity of the abdominal wall. In our patients
population, there are three groups. The first group
(empyema) had three postoperative death out of eleven
(27.27%) (two patients with septic shock from
pneumonia with lung cancer stage IV and pulmonary
tuberculosis and one patient with congestive heart
failure with severe aortic stenosis). In case of
pneumothorax, bullae, and COPD, we used PLD muscle
flap to reduce pleural space like a pleural tent'> when
the lung did not appear to be large enough to fill the
entire space. In addition, this flap was useful to improve
airtightness to prevent air leakage. Other techniques
designed to improved airtightness and minimize leakage
from the suture are polydio-xianone ribbon'?, teflon
strips!'”, and bovine pericardial strips'®. The second
group (spontaneous pneumothorax, bullae, and COPD)
had no morbidity and mortality. The malignant pleural
effusion, the pleurectomy should be reserved for
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patients with an expected survival of at least six months
who have a trapped lung or who have failed
pleurodesis'*??. PLD muscle flap was used for an
additional procedure to reduce pleural space and
bronchopleural fistulae after decortication and lung
injury. The third group (malignant pleural effusion from
breast cancer) had a postoperative death, which was
the only patient in this group, (100%). It was from
sudden cardiac arrest.

What is already known on this topic? and What this
study adds?

We believe that the use of a PLD muscle flap
enables the obliteration of non-infected or chronically
infected pleural space and reduces the chance of
bronchopleural fistula in our high-risk thoracic
operations. Although our study was retrospective and
limited by the quantity of our patients, we consider the
good outcomes and low mortality rate in our high-risk
patients to be very encouraging.

Potential conflicts of interest
None.
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