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Open surgical approach and technique in left pneumonectomy
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Abstract: The classic posterolateral thoracotomy remains an important incision to any surgeon for lung
resections. It allows inspection, complete mobilization of the lung and hilum and access to mediastinal
structures. For pneumonectomy, the key-step is the circumferential hilar dissection, exposing the hilar
structures, resect lymph nodes and assess resectability in cancer operations. The dissection starts at the
level of the left pulmonary artery (PA) and proceeds posteriorly and inferiorly. Suspension of the posterior
mediastinum provides excellent exposure of the left main bronchus and the inferior pulmonary vein, while
at the same time protects the recurrent nerve and the esophagus. The dissection circumvents the ligament
and continues anteriorly, until the superior pulmonary vein is identified and the hilar loop is completed.
Isolation of each structure by blunt or even finger dissection commences, and a vascular tape is applied for
gentle retraction. The PA is divided first, followed by the inferior and superior pulmonary veins. Either non-
absorbable monofilament sutures or staplers may be equally used for the transection of each structure. We
suggest initial clamping and then proximal and distal transfixion of the vessels rather than simple ligation
if sutures are to be used. Special attention should be paid to the transection of the bronchus, as this step
is usually responsible for late complications. The bronchus should be dissected free, up to the level of the
carina, retracted, clamped and divided, leaving the shortest possible stump. Either double horizontal mattress
sutures or stapler provide equally safe result. The procedure is completed with extended lymph node

dissection and air leak assessment.
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Operative technique is no need to place the left arm on a frame. Flexing the
operating table at the level of the xiphoid process splays the

p 7]
reparation intercostal spaces (Figure I). The patient is secured by using

All patients should have a rigid or flexible bronchoscopy.
Left lung isolation should be performed with a right-sided
double lumen tube as the left main bronchus must be free
of endoluminal objects.

Following confirmation of isolation, the patient is placed
in the right lateral position. The right knee is flexed at 90
degrees, the left lower limb remains straight and a pillow
is cushioned between them. Both upper limps are flexed at
‘praying’ position to allow exposure of the left axilla. There
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a special ‘bean’ bag and a wide strap across the pelvis.

The patient is prepped from the left shoulder to the
pelvis and from the spine to the sternum, including the left
axilla. In the same fashion drapes are placed around the
above mentioned anatomical boundaries.

Incision

Access to the chest cavity can achieved either by anterior or
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Figure 1 Anterior view of a patent prepared for left thoracotomy.
Please note the arrow points at the xiphoid process and this is
where the table needs to be flexed for best results in splaying the
ribs and access through the intercostal space. Additionally, this
maneuver drops the pelvis away from the surgical field in case a

telescope is required for inspection of the apex.
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Figure 2 Left thoracotomy position. The skin incision follows
always the intercostal space to be accessed and it curves superiorly
alongside the medial border of the scapula if extension is required.
Please note the lines depicting the sterile field and position of
drapes in case a paravertebral catheter is necessary to be inserted

for postoperative pain management.

posterolateral thoracotomy.

In our Institution, the posterolateral approach is
recommended as rib approximation is easier and minimum
disruption of muscle fibers is required through the posterior
auscultatory triangle (Figure 2).

The presence of adhesions is not a contraindication to
surgery but requires extra skills with attention to:

(I) Identification of appropriate planes;

(IT) Dry division of adhesions with haemostasis;
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Figure 3 Adhesions (blue arrow) are best dealt with diathermy
or high energy devices. A dry field is of paramount importance
to avoid annoying spilling or pooling of blood during hilar

dissection.

(III) Avoidance of visceral pleura disruption and;

(IV) Complete adhesiolysis with mobilization to the

whole lung and access to all hilar structures.

When such maneuvers are not possible an extra pleural
dissection is the way forward. The surgeon should remain
confident that the provision of correct planes does not
compromise an oncological operation and cancer margins
are not compromised (Figure 3).

Operation

A thorough inspection of the pleural cavity is important
to exclude pleural deposits in pneumonectomies for lung
cancer. Furthermore, any unsuspected pleural effusion
should be sent for cytology in cancer operations (1,2).

Hilar dissection (3)

This step of the operation has several benefits including:

(I)  Assessment of each hilar structure;

(II) Recognition and preservation of mediastinal

structures;

(IIT) Assessment of resectability in cancer surgery;

(IV) Full lymphadenectomy or lymph nodal sampling if

required.

The assistant retracts the left lung medially and the
hilum is dissected at the level of the left pulmonary artery
(PA). Following disruption of the parietal pleura all fatty
and nodal tissue at the aortopulmonary window is resected
isolating small vessels and branches of the vagus nerve with
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Figure 4 It is essential that the underlying mediastinum following
dissection of the inferior pulmonary ligament should be checked
for any bleeding prior to closing the thoracotomy. (A) Dissected
inferior pulmonary ligament; (B) descending aorta; (C) left 9

lymph nodes.

o Ty
“JLine of transection

£

Inferior pulmonary vein

Figure 5 Dissected inferior pulmonary vein with vascular clamp
placed around. Please note the dotted line representing the desired
level of stapling. This provides adequate length of vein stump in

case of bleeding.

clips or ligatures. Diathermy is discouraged at this territory
due to the close proximity of the left recurrent laryngeal
nerve (3,4).

The main trunk of the left pulmonary artery is dissected
with blunt dissection. Care is taken to avoid injury to
the vessel wall using gentle finger rolling dissection and/
or blunt dissection with a ‘peanut’. A clamp is positioned
around the vessel only when circumferential dissection has
been achieved and a vascular tape is applied and allowed to
rest in the thoracic cavity.

The dissection continues posteriorly and inferiorly in
the groove between the lung hilum and the esophagus. At
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this point, bronchial vessels might be encountered as well as
bigger branches of the left vagus nerve. We prefer individual
ligation with retraction of ligatures which allow suspension
of the posterior mediastinum from the lung hilum. At this
point, all left 10 lymph nodes are dissected from the groove
between the left pulmonary artery and the bronchus and
careful haemostasis is achieved.

Further dissection inferiorly exposes the left inferior
pulmonary vein. The inferior pulmonary ligament
needs to be divided until the rest of the vein is exposed
circumferentially and all left 9 lymph nodes can now be
exposed and harvested (Figure 4). It is now easy to tease
off the rest of the circumference of the vein with finger
dissection, apply a clamp (Figure 5) and circumvent the vein
with a vascular tape. The tape is again allowed to rest in the
thoracic cavity.

The hilar dissection is guided now anteriorly by simply
retracting the lung laterally. The phrenic nerve should be
identified, especially in obese patients in whom it might rest
within a generous pericardial fat. The nerve should be freed
from the hilum with blunt dissection. No diathermy should
be employed at this stage of the dissection (5,6).

The circumferential dissection will now allow exposure
of the last hilar structure, the superior pulmonary vein.
Quite often this proves to be multi-segmental and wide and
the dissection should be facilitated by the index finger and
thumb taking the previously dissected pulmonary artery as
a pivot point at the most superior aspect of the vein. In a
similar fashion the vein can be encircled with a vascular tape.

The last hilar structure is the left main bronchus, but
accessibility at this point is extremely difficult as it is
surrounded by all vascular hilar structures.

There are various techniques and instruments that may
be used for dividing the pulmonary vessels. The easiest and
most efficient way nowadays is by dividing the vessels with
readily available vascular staplers. They can be easily applied
in the operating field through the thoracotomy incision and
slide behind each vessel by following the previously applied
vascular tape or sling.

In case that a surgeon wishes to perform a very small
thoracotomy the staplers can be manipulated through an
anterior small incision which will serve later as the chest
tube port (7).

We prefer to transect the pulmonary artery in order
to avoid lung congestion if veins are sacrificed first (8).
Using the vascular tape, the PA is gently retracted and the
anvil of the stapler is slid underneath the artery lumen in a
medial to lateral fashion. In those who prefer a small access
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thoracotomy, direct vision might be difficult. In such cases
the right index finger of the surgeon might be placed around
the PA and the anvil positioned against the tip of the index
finger which serves as a guide for safe passage of the stapler
jaw under the PA. Care should be exercised to isolate the
full diameter of the PA before applying the stapler. Vascular
clamps should be at close proximity in case of hemorrhage.

The inferior pulmonary vein can now be transected with
the stapler sliding from the pericardial aspect towards the
posterior mediastinum. Care should be exercised to remove
the vascular tapes before firing the staplers to avoid these
being trapped at the proximal stump of the vein.

The superior pulmonary vein can now be transected in a
similar fashion. The lung is now much easier to manipulate
as it is anchored only by the main bronchus.

In practices were staplers might not be available or
financially affordable classic techniques of suturing or ligation
might be employed. In general terms, the pulmonary artery
can be isolated with 2 vascular clamps, neatly divided and
then over sawn with non-absorbable monofilament suture
with an atraumatic needle such as prolene 4/0. Veins can
be taken care in a similar fashion. We would not advocate
the use of single ligatures as these might slip and end up
in a catastrophic bleed. Our experience suggests that veins
are more susceptible to such accidents as they often have a
pericardial reflection rendering safe ligation a risk.

"The distal stumps of the vessels can be ligated with comfort
but we would advocate transfixion as distal bleeding exposes
a surgeon to unnecessary discomfort, disrupts the flow of the
operation and leads to a ‘wet’ and hostile operating field.

As described earlier, the division of the bronchus can be
employed either by the use of a stapler or sutures.

Before transecting the bronchus, care should be taken
to remove all subcarinal nodes if surgery is performed
for cancer. The bronchus should be cleaned from
surrounding fat and the dissection should ensure that the
subcarinal region is reached. This maneuver will guide
the position of the stapler and prevent a long bronchial
stump be left behind. The stapler can be routinely
applied in an inferior to superior direction with the
lung retracted posteriorly. Quite often the stapler can
compress the aortic arch to secure a short remaining
bronchial stump.

At stapling, the lung is retracted and the stapler is applied
to the bronchus by collapsing the membranous part against
the anterior wall. During stapling the tension on the lung
should be released to avoid rupture of the bronchus.

If sutures are to be applied the bronchus should not be
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transected to avoid soiling the pleural cavity with respiratory
flora. Specially designed curved bronchial clamps are
available and should be applied close to the carina. The
bronchus is transected allowing the lung to be extirpated
from the pleural space.

With the bronchial clamp in situ, the bronchus is
sutured with a double horizontal mattress technique with
mono or poly filament suture with a cutting needle (9).
There is enough evidence in the literature showing that
monofilament or poly filament sutures can be successfully
employed providing that:

(I)  Good bronchial wall approximation is achieved (10);

(II) The bronchial tissue is healthy and no suture

overcrowding is employed,;

(III) The bronchial stump is short.

It is not necessary to cover the left bronchial stump routinely
as it is naturally covered by mediastinal structures unless (11,12):

(I)  The bronchial tissue quality is questionable;

(II) The patient has received preoperative chemotherapy

and/or radiotherapy;

(IIT) The patient will require adjuvant chemotherapy

and/or radiotherapy;

(IV) The operation has been performed in an infected

or inflamed pleural cavity;

(V) The patient’s nutritional status is poor.

Completion

Following or completing the lymphadenectomy the pleural
cavity is washed with water (13,14). The bronchial stump
can be checked for possible air leaks. If such is identified
care should be taken to isolate it with fine sutures.

There has been significant discussion regarding the use
of chest tubes following pneumonectomies. Either practice
has proved to be safe and effective as long as the appropriate
protocols are followed.

In our Institution, a single chest drain is left in the chest
until the first postoperative day (POD 1). Our protocol
consists of:

(I) Clamping the drain in theatre after the patient has

been turned in supine position;

(II) Open the drain every hour to check for bleeding;

(IIT) Keep it clamped as soon as no drainage is identified;

(IV) Remove the drain the following morning (POD 1).
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