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Abstract: Pneumonectomy is a formidable operation with considerable morbidity and definite mortality of

5-7%. Bronchopleural fistula (BPF) with or without a post-pneumonectomy empyema (PPE) is one of the

most dreaded events that can affect the post-operative course following pneumonectomy. It has a prolonged

clinical course and the options available for treatment are multiple. There is general agreement that most

large fistulae are large and need surgical treatment. This needs a multi-pronged approach. This paper

highlights one of the lesser known operations for BPF and underscores its value in difficult clinical situations.
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Introduction

Although pneumonectomy for lung cancer has been
decreasing in incidence because of technical innovations, the
operation continues to be necessary for inflammatory lung
diseases and their sequelae. It is a formidable operation with a
long list of associate complications (50%) (1) and a relatively
high mortality (5-7%) amongst lung resections. (1).

One of the most formidable complications is the
development of a bronchopleural fistula (BPF) accompanied by
an ipsilateral post-pneumonectomy empyema (PPE). Though
the latter can occur in isolation (10-20%) (1). It frequently
occurs in conjunction with the former (60-80%) (1).
The incidence of BPF with PPE in current literature has been
reported to occur at the rate of 1.8% to 28%. The rate of
isolated empyemas is 2-16% (1).

The clinical features and initial management have been
the subject of several seminal papers (1-4) and are well
known and will not be elaborated further. It is sufficient
to say that BPFs range from small to total disruption. The
smaller ones may heal spontaneously following intercostals
tube thoracostomy and irrigation or by an Eloesser type
open window thoracostomy (OW'T) with diligent dressings
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to control the accompanying sepsis. BPFs may occur early,
largely due to technical reasons and need urgent surgical
intervention (2). The majority however, are chronic and
occur 4 weeks to several months (and even years) after the
index operation (1,2)

It is therefore, important to reiterate the risk or
predisposing factors for the development of a BPF and
ponder over preventive strategies since the treatment for
the established condition is a formidable enterprise.

Risk factors and prevention

The risk factors contributing to the development of a BPF
have been studied by several investigators (3). They can,
like all risk factors be attributed to patient related, technical
and management related components (7able I).

Management

80% of empyemas after pneumonectomy are associated
with BPFs. Conservative treatment can lead to healing in
a small proportion of patients (2) and minimally invasive
techniques, including thoracoscopic intervention have been
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Table 1 Risk factors for development of BPF

Patient related
Inflammatory disease
Right pneumonectomy
Low FEV, and DL,
Diabetes
Low albumin
Age
Neoadjuvant treatment
Technique or management related
Devascularized or long stump
Tension in stump closure
Positive margins in cancer patients
Stapled versus sutured closure?
Absence of stump reinforcement

Postop mechanical ventilation

BPF, bronchopleural fistula.

shown to be feasible (1). However, most BPFs, especially
after surgery for inflammatory disease, are large (5) and
need a series of management maneuvers for treatment and
cure.

It is imperative to understand that surgical closure of
the BPF is the cornerstone of management and that the
associated empyema usually heals following the successful
closure of the BPF (1,5).

The principles of BPF and PPE management have
recently been the subject of much attention (1,4). Gleanings
from these studies are summarized in the algorithm
below (Figure I). Details of the ancillary management as
stated in the algorithm are outside the purview of this
article but excellent references exist in the literature (1).
Hence attention will only be directed to the two surgical
techniques, viz. transthoracic and transpericardial
approaches to the bronchial closure in a BPE, the latter in
greater detail.

Transthoracic approach

Conventionally, early BPFs (within 5-10 days) are usually
approached urgently through the previous thoracotomy
incision. The bronchial stump is dissected up to the carina
and closed and covered with a muscle flap or omentum.
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The chest cavity is managed usually by a modification
of the Clagget procedure (2) or by a thoracomyoplastic
operation (6,7).

For BPF and PPE occurring later, organization of tissues,
fibrosis and associated inflammation often render the
transthoracic route hazardous with a risk of bleeding and
injury to vital structures (1,2,5). Failure rates are 18-20%
and there is at least a 15% mortality (1,2). Considering the
above, it stands to reason that an approach through healthy,
virgin and well vascularized tissue to the carina and bronchi
would be preferable. Such an approach is provided by the
transsternal transpericardial route.

Transternal transpericardial route

The classic indications in western literature for TP are
summarized (2):

% Inability to access the fistula by the transthoracic

route;

% Failed previous transthoracic surgery;

% Patients with very short bronchial stump;

% Necrotic bronchial stump;

% Disease involving carina and bronchial origin.

Most western authors (1,2) have used the transthoracic
approach as the primary approach and use the TP route
only when the above indications exist. The reason for this
is not entirely clear and given the hazards of dissecting the
bronchus through an already inflamed operative field, we
prefer to use the TP route as the initial approach. Several
Russian authors (8) and de la Riviere, in a large series of
patients have used the TP technique as the initial procedure
of choice (9).

Surgical technique

Most patients with BPF and PPE have either a tube
thoracostomy or OW'T in situ. If this is not there, one
needs to be made as a mandatory preliminary procedure
and wait tll reasonable control of sepsis has been obtained.
A bronchoscopy is required to assess the length and status
of the stump.

One TP has been planned lung isolation needs to be
attained. This can be achieved by a variety of techniques (2).
Normally a double lumen tube is satisfactory but for short
stumps, a long single tube may be inserted into the left main
bronchus for a right sided fistula. Use of an endobronchial
blocker, packing of the open stump through the OWT or
high frequency jet ventilation are good options (2).
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Pleural drainage

Sepsis control

Closure of pleural cavity

Tube thoracostomy
Thoracotomy with definitive,
closure

VATS

OWT

Closure of BPF (TT or TP)

irrigation via chest tube
serial drssings
repeated debridement through OWT

Clagget’s procedure
muscle packing
thoracoplasty

Figure 1 Summary of BPF management. BPE, bronchopleural fistula; OWT, open window thoracostomy; VATS, video-assisted thoracic

surgery.
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Figure 2 Intra-operative video of closure of right main bronchial
stump through the transpericardial transsternal approach (10).

Available online: http://www.asvide.com/article/view/28255

A midline sternotomy is made. The superior vena cava
and aorta are mobilized and retracted after opening the
anterior pericardium. Corrugated rubber drains are useful
tools for retraction (Figure 2). Ginsberg (2) advises tracheal
mobilization before opening the anterior pericardium but
this in our opinion is rarely required. We mobilize the
trachea only if carinal resection is deemed necessary.

The pulmonary artery is mobilized and retracted

downwards; a reamputation using a vascular stapler
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Figure 3 Intra-operative view of important structures after re-

amputation of right main pulmonary artery. PA, pulmonary artery;

SVC, superior vena cava; RMB, right main bronchus.

gives better visualization and should be considered. The
posterior pericardium is now incised and the carina and
bronchial divisions are visualized and exposed. A blunt
finger dissection to mobilize the main bronchus is a useful
maneuver. Further sharp and blunt dissection in obtaining
additional length of the bronchial stump (Figure 3). This
safeguards the esophagus and the recurrent laryngeal nerve.
The exposed bronchial stump is then stapled and divided
at the carina using a Tri-stapler (Medtronics USA). The
proximal stapleline is covered using pericardium or thymic
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Table 2 Collected results in literature
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Author Year Number Success rate (%) Recurrence (%) 30-day mortality (%)
Topguoclu (5) 2000 15 93 7 -

de la Reviere (9) 1997 55 83 17 24
Stamatis (12) 1996 19 89 11 5
Ginsberg (2) 1989 13 80 20 -

Beltrami (13) 1989 10 90 - 10

Baldwin (14) 1985 10 66 33 -

Case reports 2002-2018 6 100 - -

Bal et al.* 2018 57 96 4 2

*, under publication.

tissue as advised by Ginsberg. Stapling in continuity is not
advisable because of high recurrence rates.

Sometimes, there may be a large mediastinal shift. In
these cases the carina and bronchi may be approached
by a right anterior thoracotomy or a right parasternal
thoracotomy (11) and excision of 2-6th costal cartilages. For
the left side, when significant mediastinal shift has occurred,
complete mobilisation of the aorta and pulmonary truncus
has been advised by Ginsberg (2) to gain access to the left of
the aorta. We have no experience of this maneuver.

In case of an extremely short bronchial stump, a carinal
resection and tracheobronchial anastomosis is indicated.
Table 2 shows the results of seven major series of patients
treated by TP. These results suggest that morbidity and
mortality can be reduced by good nutrition, control of
sepsis with an OW'T followed by a definitive procedure
where TP remains the operation of choice. Surgery in an
emergency situation in unselected patients can lead to a
high mortality (2,9) but does not detract from the efficacy
of the procedure.

In summary, the major advantages of TP are avoidance
of areas of infection, access through virgin anatomy
without scarring in previous operative fields, avoidance
of vascularity problems in the bronchus, ability to do a
tracheobronchial anastomosis and avoidance of cosmetic
and functional deformities that may be caused by myoplasty
and thoracoplasty. In our opinion it is the procedure of
choice in most and certainly when a transthoracic approach
is contraindicated, has failed or when resection is required.
The major disadvantage of this procedure is that the
residual empyema cavity is not dealt with at the same time
unlike the transthoracic operation. In our clinical experience
and those of other authors (5), sterilization and closure of
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the pleural space occurs rapidly because contamination of
the pleural space from the BPF no longer exists. In case
the patient has a tube thoracostomy, this can be irrigated
to sterility by irrigation. IN case of an OW'T, dressings are
continued. Both techniques lead to rapid control of the
pleural cavity. The other disadvantage of this procedure is
in those who have undergone a sternotomy earlier. Though
resternotomies have been reported (1) these are probably
avoided and other alternatives chosen for therapy.

Finally it must be understood that this is not an
emergency procedure. Reasonable time must be spent in
improving nutrition and controlling infection by irrigation
through a tube thoracostomy or by an OW'T before
attempting the bronchial repair.
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