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Coronary artery bypass grefting after right pneumonectomy

Sag pnémonektomi sonrasi koroner arter bypas greft cerrahisi
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Abstract

A 65-year-old male patient with a 12 year old history of right pneumonectomy was admitted to our cardiology
unit with chest pain. The patient was referred to our clinic for CABG surgery when coronary disease of the left
main artery was diagnosed with coronary angiography. Pulmonary function tests showed restrictive pulmonary
disease and the patient went through respiratory physiotherapy and bronchodilatator treatment for a week
before surgery. LIMA and saphenous vein grafts were used during the CABG surgery. A shift in the cardiac
structures towards the right hemithorax was observed during surgery. The patient was extubated at the 12th
hour after surgery and discharged without any complications on the 8th post operative day.
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Ozet

65 yasinda 12 yil once geciriimis sag pnémonektomi operasyon Oyklsu olan erkek hasta gdgus agrisi
yakinmasi ile kardiyoloji klinigine kabul edildi. Yapilan koroner anjiografi sonucunda sol ana koroner lezyonu
saptanarak klinigimize koroner arter bypass greft cerrahisi igin klinigimize refere edildi. Solunum fonksiyon
testi sonucunda restriktif tip akciger hastaligina rastlandi. Cerrahi 6ncesi hastaya bir hafta sure ile solunum
fizyoterapisi ve bronkodilatator tedavisi uygulandi. KABG operasyonu sol internal mamarian arter ve safen ven
greftleri kullanilarak yapildi. Operasyon sirasinda mediastinal yapilarin saga kaymis oldugu gézlendi. Hasta
postoperative 12. Saatte ekstube edilerek postoperative 8. Glinde komplikasyonsuz taburcu edildi.
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Introduction open heart surgery cannot be easily tolerated in
patients with previous pneumonectomy because
of limited pulmonary functions and reserves
[3,4]. Preoperative pulmonary physiotheraphy
and bronchodilator treatment should be done to
prepare the patient for postoperative respiratory
problems. We would like to present a patient
with a previous pneumonectomy who went
through successful CABG (Coronary Artery
Bypass Graft) surgery in our clinic.

Open heart surgery is a frequent cause of
pulmonary dysfunction. Usually forced vital
capacity decreases 70% in the first postoperative
day of cardiac surgery and does not increase
until the 10" postoperative day. This increase is
only 30% of the previous forced vital capacity.
These changes can be easily tolerated in
patients with normal pulmonary reserves but
after pneumonectomy, nearly 50% decrease
of these reserves makes it harder to tolerate Patient and Methods
cardiac surgery [1,2]. Pneumonectomy can lead ) ] )
to serious physiological, anatomical problems A B5-year-old male patient with a history of a
and can cause difficulty for a later open heart 12 year old right pneumonectomy was admitted
surgery. Pulmonary complications related to to our cardiology unit with a serious complaint
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of chest pain. Coronary artery disease was
diagnosed with coronary angiography and the
patient was referred to our clinic for surgery.
According to the patient’'s previous hospital
reports, 12 years ago the patient underwent
a right pneumonectomy because of bronchial
squamous cell carcinoma of the right lung.
Clinical findings on physical examination were
lack of breath sounds in the right hemithorax
while the other systemic signs were normal.

80% stenosis of the LMCA (Left Main
Coronary Artery) was detected angiographically.
Mediastinal structures were shifted to the right
as seen on the chest X-Ray (Figure 1) and
thorax CT. Arterial blood gas analysis showed
a normal pH, mild hypercapnia (PaCO, =
48 mmHg), hypoxemia (PaO, = 74 mmHg).
Respiratory function tests showed 1%t second
forced expiratory volume of 2,52 L and forced
vital capacity of 3,61 L. Restrictive pulmonary
disease was diagnosed.

The patient was taken to surgery after a week
of respiratory physiotherapy and bronchodilator

T e

Figure 1. Preoperative chest X-Ray

Discussion

Decreased respiratory functions after
pneumonectomyareindangeroffurtherdecrease
after CABG surgery. Although increased
appearance of pulmonary complications has
been reported, mortality because of pulmonary
problems in pneumonectomy patients who
have under gone CABG surgery has not
been reported. For this reason open heart
surgery is not contraindicated in this special
situation but detailed preoperative evaluation
of pulmonary functions is necessary. In patients

52

treatment. A central venous catheter was placed
in the right jugular vein. Endotracheal intubation
was carried out with bronchoscopic assistance.
A full median sternotomy was made. The LIMA
(Left Internal Mammarian Artery) was harvested
with difficulty because of adhesions. The aorta
and right atrium were displaced towards the right
thorax. Cardiac apex was at the midline. Right
atrial cannulation was done from the assistant
position because of the displacement of the
cardiac structures, so that access to the femoral
vein was not needed. Cardiopulmonary bypass
was done with moderate systemic hypothermia
(32°C). Cardiac arrest was obtained with
antegrade cardioplegia administration.
Topical cooling was not used to avoid the risk
of phrenic nerve damage. LIMA-LAD (Left
Anterior Descending Artery) and Aort to Left
Circumflex Artery bypass with saphenous vein
were completed. CPB was terminated with no
complications. Postoperative follow up was
eventless and the patient was discharged on
the 8" postoperative day.

with a previous pneumonectomy or lobectomy
when open heart surgery is planned, special
attention for decreased vital capacity, positional
changes of mediastinal structures and the heart
should be considered [5]. Related to positional
changes, careful preparation for difficult
intubation is necessary. In our case intubation
was performed with bronchoscopic assistance.

Decrease of pulmonary functions, pulmonary
reserve, ventilation-perfusion rates, pulmonary
capillary pressure and increased airway
resistance after pneumonectomy is expected.



CABG after right pneumonectomy

Although these changes are mild with a single
lobectomy, pneumonectomy could cause an
increase in these problems [6,7]. Pulmonary
rehabilitation prior to surgery is necessary in
order to decrease surgical morbidity. In addition
to pulmonary physiotherapy, bronchodilatator
and mucolytic treatment should be started
before surgery. In our case pulmonary
rehabilitation, bronchodilatator and mucolytic
treatment was started a week before surgery
and no postoperative pulmonary complications
were observed.

In patients with a single lung, a central
venous catheter should be placed from
the pneumonectomy side in order to avoid
occurrence of pneumothorax, pleura of the
opposite site should also be opened and a chest
tube should be placed into that side as in our
patient [8].

Positional changes of the heart should
also be carefully evaluated and dissection and
cannulation should be done with caution [5,7]. In
our patient, the right atrium was deviated to the
right side and it was very difficult to perform the
right atrial cannulation from the surgeon’s side,
so we performed the right atrial cannulation
from the assistant side of the operating table.
When we achieved this right atrial venous
cannulation, we did not prefer femoral vein
cannulation. Since the LIMA was suitable for
LAD bypass, we did not need to use the RIMA
(Right Internal Mammary Artery). Topical cold
saline application should be avoided as in our
patient, to prevent phrenic nerve injury.

Early mobilization of the patient can
decrease the development of atelectasis
and deep vein thrombosis [8]. Postoperative
pulmonary physiotherapy is necessary to
prevent atelectasis. Bronchodilatators, steroids
and diuretics should be administered to
decrease the development of bronchospasm
and pulmonary congestion. Postoperative
pain can decrease pulmonary functions, thus,
use of non-steroid anti-inflammatory drugs
for pain management is recommended. Beta
blockers should be avoided because of the risk
of bronchospasm. After the surgery the patient
should be ventilated with low pressure and long
term ventilation should be avoided because
of the risk of barotrauma [1]. Our patient was
extubated at the 12 hour postoperatively.

Patients with a previous right
pneumonectomy present important surgical
challenges. In this group of patients important
limitations are the shift of the mediastinum to
the right, the length of the LIMA and its position
across the hyperinflated left lung. The use of

the LIMA as a conduit for CABG in patients
after a pneumonectomy is also an important
subject. The prerequisite for using a LIMA in
these patients is the sufficient length for an
in situ LIMA to reach the desired anastomotic
site on the coronary artery. In addition to the
harvesting of the LIMA the risk of decreased
pulmonary functions and phrenic nerve damage
is increased, therefore, widespread use of
venous grafts after pneumonectomy has been
reported [5,7,9].

As a result; patients in need of CABG
surgery after pneumonectomy are an increased
risk of morbidity. Bronchodilatator treatment and
respiratory physiotherapy are required before
surgery. During intubation and surgical exposure,
several difficulties may be encountered due
to the displacement of the middle mediastinal
structures after pneumonectomy especially
for the institution of cardiopulmonary bypass,
arterial and venous cannulations.
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