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Anesthetic experience in patient for single lung transplantation
with previous contralateral pneumonectomy
-A case report-

Ji-Hyun Chung, Seung-Cheol Cha, Jin-Hwan Hwang, and Seong Chang Woo

Department of Anesthesiology and Pain Medicine, Eulji University Hospital, Daejeon, Korea

A 48-year-old woman with cystic fibrosis and a previous left pneumonectomy had surgery planned for single lung
transplantation under general anesthesia. Due to progressive dyspnea and recurrent respiratory infection, she
could not maintain her normal daily life without lung transplantation. The anesthetic management and surgical
procedure was expected to be difficult because of the left mediastinal shift and an asymmetric thorax after the left

pneumonectomy, but the single lung transplantation was successfully done under cardiopulmonary bypass. (Korean

J Anesthesiol 2012; 62: 479-483)
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Since the first human received a lung transplant in 1963
[1], refined surgical techniques, the development of immuno-
suppressive drugs, and the expert care provided after surgery
have increased the survival rate for lung transplant patients.
According to the data from the International Society for Heart
and Lung Transplantation in 2005, the one-year survival
rate was 75% and 5-year survival rate was 50% [2]; thus, lung
transplantation is considered an effective treatment for end
stage lung disease.

For patients with cystic fibrosis, bilateral sequential lung
transplantation is safe and is regarded as the best option
because bilateral sequential lung transplantation is a favorable
way for an early and long-term prognosis [3]. However, single
lung transplantation for patients who had a pneumonectomy

is an unusual case with the first report in 1997 [4,5] and in that
case, it was different from existing single lung transplantation
in that there were a mediastinal shift and an asymmetric
thorax, and it required extracorporeal circulation after the
pneumonectomy. In regards to this, the authors experienced
the anesthetic management of a patient with cystic fibrosis who
had previously undergone a pneumonectomy on the opposite
side. The authors report about this case along with a literature
review.

Case Report

A 48-year-old woman 155 cm tall weighing 30 kg, with cystic
fibrosis had surgery planned for single lung transplantation.
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Lung transplantation after pneumonectomy

Twenty-years earlier, she was diagnosed with cystic fibrosis.
She needed right lung transplantation because of progressive
dyspnea and recurrent respiratory infection after left pneumo-
nectomy, which was due to a huge aspergilloma in the upper
lobe of the left lung 5 years before her visit to our hospital.
There was nothing particular about her case except for her lung
disease and her vital signs and laboratory workup were normal
before surgery. In addition, arterial blood gas analysis (pH
7.35, PaCO, 51.8 mmHg, PaO, 74.6 mmHg, HCO; 28 mEq/L,
BE 1.3 mEq/L, Sa0, 94.2%) showed mild respiratory acidosis.
Results of the echocardiography before surgery showed a left
ventricular ejection fraction of 69%, an enlargement of the right
atrium and ventricle, a mild tricuspid regurgitation, severe
pulmonary hypertension, and minimal pericardial effusion. The
donor was a patient with traumatic SAH and SDH and was fit for
donating a lung based of their medical history and laboratory
workup.

The cystic fibrosis patient had an enlargement of the right
thorax and a left mediastinal shift (organs such as trachea, heart,
aorta, vena cava etc.) as a result of the past left pneumonectomy,
and it caused an abnormal positioning, twisting, and narrowing
of the subclavian vein and internal jugular vein; therefore, a 9
Fr. central vein catheter (advanced venous access, AVA high
flow device, Edwards LifeSciences, USA) was inserted into the
internal jugular vein under angiography in the angiography
room because of difficulty in performing the catheter insertion
and due to the risk of vascular perforation (Fig. 1).

The patient arrived at the operating room and was admini-
stered oxygen 5 L/min by nasal cannula. Additionally, nonin-
vasive BP monitoring, electrocardiography, and pulse oxymetry
was immediately done after arriving at the operating room,

Fig. 1. The preoperative chest X-ray showing mediastinal shifting and
asymmetric thorax.
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and a BIS monitor was attached and a monitor was connected
to the right radial artery catheter and a femoral artery catheter.
Before putting the patient under anesthesia, her measured vital
signs were a BP of 115/78 mmHg, a HR of 85 beats/min, and
a Sa0, of 95%. To induce anesthesia, 6 mg of etomidate and
5 mg of vecuronium were injected and an internal diameter
7.0mm tracheal tube was inserted after manual ventilation with
100% oxygen. The ventilator was set to a FiO, of 0.5, a PEEP of
5 cmH,0, a RR of 10 breaths/min and a TV of 350 ml using the
volume-controlled mode. After that, through the center vein
catheter, which was inserted into the right internal jugular
vein, a 7 Fr. pulmonary artery catheter (Swan-Ganz CCOmbo
catheter, Edwards LifeSciences, USA) was inserted into the
central pulmonary artery, and at that time, the pulmonary
artery pressure was 61/26 mmHg. To maintain anesthesia, 3.5
pg/ml of propofol and 3.0 ng/ml of remifentanil with target-
controlled infusion were consistently injected and the injection
speed of these anesthetics was controlled according to the
change in vital signs, and cell saver was used during the surgery.

After positioning the patient in the supine position with both
arms elevated, the surgery started with a clamshell incision.
First of all, before the pneumonectomy, by inserting a catheter
into the aorta and the right atrium, cardiopulmonary bypass
was done during surgery to not only prevent unstable vital
signs due to severe pulmonary hypertension and profuse
bleeding caused by severe adhesion of the right lung as a result
of recurring infection but also to oxygenize the blood after the
pneumonectomy. Before the cardiopulmonary bypass was
started, 10,000 units of heparin were injected, and 3 minutes
later, the activated coagulation time was 450-seconds. After
starting the cardiopulmonary bypass, the ventilator was taken
off and 1,000 mg of methylprednisolone were injected after
the pneumonectomy. Thereafter, immediately, the bronchus,
pulmonary artery, and vein of the transplanted lung were
anastomosed to the patient. At some point, blood pressure
dropped 80/45 mmHg because of bleeding or pressing of
the intramediastinal structure, but it was relatively stable
maintaining a blood pressure of more than 100/50 mmHg
and Sa0, of 100%. The ischemic time of the right lung was
75-minutes.

Anastomosis of each organ was done well and reperfusion
was attempted after pulmonary vein anastomosis. To reduce
increased pulmonary artery pressure and prevent reperfusion
injury, a weaning off of the cardiopulmonary bypass was
attempted after setting the FiO, to 0.4, the PEEP to 5 cmH,0,
the RR to 14 breaths/min, the TV to 300 ml, and the nitric oxide
(NO) to 20 ppm by the volume-controlled mode connected to
a prepared NO ventilator. The results of the arterial blood gas
analyses after connecting the NO ventilator were stable showing
a pH of 7.48, a PaCO, of 41 mmHg, a PaO, of 449 mmHg, a
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Table 1. Arteral Blood Gas Analysis throughout Operation

Chung, et al.

pH PaCO, (mmHg) PaO, (mmHg) HCO, (mEq/L) BE Sa0, (%) FiO,
Before induction 7.35 51.8 74.6 28 1.3 94.2 0.2
After induction 7.36 56 306 31.6 5.2 100 0.5
After CPB 7.38 51 421 30.2 4.3 100 0.5
After resection of lung 7.56 35 448 31.3 8.7 100
After transplantation of lung and 7.48 41 449 30.5 6.4 100 0.4

NO therapy

After CPB weaning 7.42 47 89 30.5 5.2 97 0.8
After operation 7.41 45 156 28.5 3.5 99 1.0

CPB: cardiopulmonary bypass.

Fig. 2. The postoperative chest X-ray after tracheostomy. Right lung
is without any sign of reperfusion injury.

HCO,; of 30.5 mEq/L, a BE of 6.4 mEq/L, and a SaO, of 100%.
The results of the arterial blood gas analyses after weaning off
of the cardiopulmonary bypass was a pH of 7.42, a PaCO, of
47 mmHg, a Pa0O, of 89 mmHg, a HCO, of 30.5 mEq/L, a BE
of 5.2 mEq/L, and a SaO, of 97%; therefore, a FiO, of 1.0 was
maintained. Table 1 presents the results of the arterial blood gas
analyses during the surgery.

The blood pressure decreased to 75/40 mmHg during the
process of reducing the flow to gradually wean the patient off
the cardiopulmonary bypass; thus, fluids were injected into her
body, and 10 mcg/kg/min and 0.02 mcg/kg/min of dopamine
and epinephrine, respectively, were consistently injected. After
that, the surgery was completed with no complications and the
patient was transferred to the SICU with manual ventilation.
Total anesthesia time was 6 hours 45 minutes; the operation
lasted 4 hours; cardiopulmonary bypass time was 2 hours 25
minutes. The volume of total bleeding was 3,000 ml; the amount
of total fluid infused was 500 ml of crystralloid solution and
1,100 ml of colloid solution. Total transfusion was 10 units of
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irradiated WBC-depleted RBC, 7 units of FFP, 10 units of PC.
Urine output was 1,600 ml.

2 days after the surgery, the patient received a tracheostomy
to take her off the ventilator (Fig. 2). Six days after surgery, she
was transported to the general ward and seemed to get better
using a home ventilator. However, 42 days later, she died of
inhalation pneumonia.

Discussion

Patients who have end stage lung diseases such as cystic
fibrosis, bronchiectasia along with secondary lung infections
need lung transplantation to prolong their life. In general,
there are different kinds of lung transplantations such as
heart-lung transplantation, bilateral (en bloc, sequential) lung
transplantation, and single lung transplantation. Usually,
bilateral lung transplantation or heart-lung transplantation
is required [6,7] because a newly transplanted lung can be
infected from the remaining infected lung. The patient in this
case who had undergone left pneumonectomy before had a
right single lung transplantation. Single lung transplantation
has become an acceptable treatment modality for patients with
a previous pneumonectomy. It helps to extend patients’ lives
and improve their quality of life even though there are high
early morbidities and mortalities [4].

The main purpose of anesthesia for lung transplantation
is early extubation because of the side effects of mechanical
ventilation associated with lung colonization, pressure injury,
leakage at the bronchial anastomosis site, and narcotics
requirement for sedation. To achieve this, it is required to use
BIS during anesthesia to inject medicines at the necessary
minimum density to avoid excessive anesthesia related to
delayed emergence or light anesthesia linked with awareness
during surgery [8].

There are some critical points to be aware of for anesthesia
of lung transplant patients. It is necessary to pay attention to
the medications given to lung transplant patients because there
are risks of low blood pressure due to a chronic reduction of
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vessel capacity. In addition, in some cases, inducing anesthesia
should be performed in a sitting posture because of patients
who cannot lie flat on their back. Moreover, light anesthesia
should be avoided because it can cause a severe increase in
the pulmonary artery pressure and bronchospasm. Besides,
excessive administration of fluids during surgery should
positively be avoided because it frequently causes pulmonary
edema in the newly transplanted lung [9,10].

In addition, for patients who had a pneumonectomy,
techniques for and patient care after the surgery can be difficult
due to several complications like empyema, bronchopleural
fistula, pulmonary edema after pneumonectomy, postpneumo-
nectomy syndrome which is characterized by proximal airway
obstruction because of stretching or compressing of the distal
trachea, and main or lobar bronchi stretching and compression
against the descending aorta or thoracic spine [11], but these
complications were not observed in this case.

Two points that should be considered different from the
anesthesia of single lung transplantation for patients who had an
opposite pneumonectomy to the anesthesia of general bilateral
lung transplantation or single lung transplantation are first the
asymmetric thorax and mediastinal shift. It is possible to have
some trouble in inserting the center vein catheter for anesthesia
management and surgical procedures. Correct positioning of
the aortic arch and right atrial cavity and the distortion of the
vena cava can affect the incision method for the operation and
the cannulation site for extracorporeal circulation. Therefore,
a change in the vessel structures caused by an asymmetric
thorax and mediastinal shift should be analyzed entirely
before the surgery and a computed tomography (CT) scan to
check for abnormalities in the structures is the best method to
establish a plan for pneumonectomy and anticipate difficulties
before and after surgery [4]. In this case, the chest CT before
surgery showed that the patient had a left mediastinal shift and
an asymmetric thorax so it was anticipated that it would be
difficult to use a blind central venous catheterization method.
Therefore, the patient was rolled into the operating room after
central venous catheterization was done under angiography in
the angiography room.

The second point is ventilation is impossible from after
pneumonectomy to until anastomosis completion because
of the absence of an opposite lung. This time, extracorporeal
circulation was required to maintain proper oxygen saturation
and cardiopulmonary bypass was done because of the patient’s
pulmonary artery hypertension, the difficulty of the lung
dissection caused by the mediastinal shift, the adhesion of
the pleura and lung, the expectation of excessive bleeding,
and the severe change in blood pressure due to continuous
manipulation of the mediastinal structures. Cardiopulmonary
bypass becomes an indication when there is pulmonary artery
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hypertension and right heart failure or difficulty in maintaining
gas exchange during one lung ventilation in surgery [9].

In this situation, transesophageal echocardiography
(TEE) is helpful to determine the necessity of extracorporeal
circulation and also it makes it possible to recognize important
incidents like functional abnormalities of the right ventricle
and tricuspid valve, ventricular septal deviation, intracardiac
air embolism, stenosis and thrombus of the anastomosis site
of the pulmonary vessel and atrium, and to do fast therapeutic
interventions during lung transplantation [12]. The strong point
of cardiopulmonary bypass is to improve the site of dissection
for the operation by reducing heart pressure and collapsing
the lung, and to have a low possibility of hemodynamic and
respiratory instability, and to reduce a transplanted lung’s
incidence rate of infection for patients who had infectious lung
diseases by providing a clean surgical environment [13].

However, cardiopulmonary bypass has a high possibility
of increasing the risk of pulmonary edema and lung injury
caused by the administration of excessive fluid and blood
transfusion due to the possibility of bleeding and by increased
inflammatory response due to the extracorporeal circulation;
therefore, it cause to increase the duration of mechanical venti-
lation after the operation, and cardiopulmonary bypass is
associated with early graft dysfunction and increased mortality
[14]. Because of these negative points, cardiopulmonary
bypass should be avoided if it is at all possible. However, if it
is inevitable to do cardiopulmonary bypass, then the admini-
stration of corticosteroids for suppressing the release and
expression of cytokines and a heparin coated circuit for atte-
nuating the formation of complement complex substances
should be used as precautions [15]. For the patient in this case,
preventive corticosteroids were used to reduce the side effects
of the cardiopulmonary bypass.

In conclusion, when single lung transplantation for patients
who previously had a pneumonectomy are performed, general
anesthesia for lung transplantation can be applied; however, a
thorough check of the patient and preparation of the anesthesia
by recognizing the anatomical changes caused by an asymmetric
thorax and a mediastinal shift before surgery should be done.
In addition, all surgical equipment for the surgery should be
handled proficiently. Based on that, patients should be in
surgery with the greatest of care.
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