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A 68-year-old male, who had suffered from pulmonary tuberculosis with cavities on the
right upper lobe, developed breathlessness, bloody sputum, right chest pain and fever. His
laboratory data on admission showed severe infection or sepsis (WBC 2,600/mL, CRP 40.2
mg/dL), and his respiratory condition rapidly worsened. In the intensive care unit (ICU) he
was given continuous hemodiafiltration (CHDF), but his respiratory condition failed to im-
prove and it was therefore decided to perform a right pneumonectomy. His severe hypox-
emia was resolved but because high dose catecholamines medication was still required, poly-
myxin-B immobilized fiber (PMX) and CHDF were performed. The operation was success-
ful and he was transferred from the ICU to a general ward seven days postoperatively. The
vicious circle of septic shock presenting in this case was successfully broken by the pneu-
monectomy and subsequent treatment by PMX and CHDF, which eliminated the causative
factors of sepsis. (Ann Thorac Cardiovasc Surg 2003; 9: 319–22)
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Introduction

Because many aspects of treatment for septic shock1) are
still controversial, it is often very difficult to make a thera-
peutic strategy. In this paper, we report a case of a 68-
year-old male who underwent pneumonectomy and pre-
and postoperative blood purification therapy [polymyxin-
B immobilized fiber (PMX) and continuous hemo-
diafiltration (CHDF)] for septic shock due to pulmonary
suppuration.

Case Report (Fig. 1)

The patient, who had suffered from pulmonary tubercu-
losis with cavities on the right upper lobe (Fig. 2) and

had repeated pneumonia in the same portion, developed
breathlessness, bloody sputum, right chest pain and fever
two days before admission. The patient’s physician
pointed out an abnormality on his chest X-ray (Fig. 3)
and recommended consulting a respiratory internist in our
hospital. Due to diagnosis of pneumonia in the right up-
per lobe, he was urgently admitted to the Department of
Respiratory Medicine of our hospital. His laboratory data
on admission indicated severe infection or sepsis, i.e.
white blood cell count (WBC) 2,600/mL, CRP (C-reac-
tive protein) 40.2 mg/dL, platelet count 11×104/mL. De-
spite administration of antibiotic medication, within a few
hours his respiratory condition rapidly worsened, blood
pressure fell to 86/58 mmHg, pulse rate was 130/min,
respiratory rate 30/min and PaO2 54.7 torr under 10 L
oxygen inhalation. At midnight on the day after admis-
sion, he was transferred to the intensive care unit (ICU)
in a state of septic shock. Chest radiograph revealed mul-
tiple nodules of varying sizes with indistinct margins that
were suspected to be septic pulmonary emboli,2-5) (Fig.
4) but were expanded only on the right side lung field.
These abnormal shadows extended rapidly within the right
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lung field (Fig. 5). Intratracheal intubation was performed
immediately and the patient was put on an artificial res-
pirator and administered catecholamines. These treat-
ments failed to break the vicious circle of sepsis, result-
ing in renal failure which necessitated CHDF. However,
his respiratory condition still did not improve; i.e. PaO2

69.8 torr, PaCO2 68.4 torr under FiO2 1.0, because of a
ventilation-perfusion (VA/Q) inequality produced by the
intrapulmonary shunt.6) In order to break the vicious circle,
we decided to perform a right pneumonectomy.

Operation findings
One lung ventilation technique with a double-lumen en-
dotracheal tube was performed and right standard thora-
cotomy was done. The chest was opened through the
fourth intercostal space, however, the entire right lung
could not deflate owing to huge retention of pus, which
was mixed with blood, and there were severe adhesions
between the cavities wall in the upper lobe and parietal
pleura. After removal of the adhesions the right main pul-
monary artery was stapled and divided with Endo-GIA
(United States Surgical Corp., Norwalk, CT, USA) and
then the right superior and inferior pulmonary veins were
stapled and divided by the same means. As soon as these
vessels were separated, PaO2 jumped from 132 torr to
511 torr under 100% O2, because of diminishing intra-
pulmonary shunt. The right main bronchus was stapled
and divided with Endo-GIA and the bronchial stump was
reinforced with a pericardium flap. Because of severe

adhesions and the inability to deflate the right lung, it
took a long time (6 hours) and much bleeding (7,000 mL)
to take out the entire right lung.

While his severe hypoxemia dissolved until PaO2 was
109 torr under FiO2 0.6, septic shock condition still con-
tinued to the extent that catecholamine medication (nor-
adrenaline 0.16 �, dopamine 5 �), was still required.
Therefore, PMX (polymyxin-B immobilized fiber7)) and
CHDF were performed. Two days after the operation he
could be weaned from catecholamines and two days later
from the respirator.

His laboratory data still indicated severe infection or
sepsis soon after the operation, i.e. WBC 25,300/mL, CRP
16.5 mg/dL, platelet count 1.3×104/mL, however, four
days postoperatively they gradually improved, i.e. WBC
13,900/mL, CRP 5.7 mg/dL, platelet count 5×104/mL.
Seven days after the operation he was transferred from
the ICU to a general ward.

Histopathological findings (Fig. 6)
The weight of the right lung was 1,800 g, and each lobe
increased in solidity.

The cut surface of the lung was reddish brown, grayish
white and solid. There were some cavities with necrosis.
Microscopic findings showed that in almost the whole lung
infiltrations of lymphocytes, neutrophils and macrophages
and edema existed in the alveolar cavities. A reddish brown
portion involved remarkable congestion. Pathological
diagnosis was pneumonia with pulmonary abscess.

Fig. 1.  Clinical course of the patient.
WBC, white blood cell count; CRP, C-
reactive protein; BP, blood pressure;
DOA, dopamine; Nor, noradrenaline;
PAPM, panipenem; CLDM; clinda-
mycin; FICZ, fluconazole; TEIC, teico-
planin; CHDF, continuous hemo-
diafiltration; PMX, polymyxin-B immo-
bilized fiber.
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Discussion

The systemic response to infection has been termed sep-
sis.8) The incidence of sepsis has been increasing gradu-
ally because of the use of more potent and broad-spec-

trum antibiotics, immunosuppressive agents, and invasive
technology in the treatment of inflammatory, infectious,
and neoplastic diseases.1) Recently, among patients with
severe sepsis and septic shock, infections of the lung have
been predominant, accounting for 36% of all infections.9)

Fig. 2.  Chest X-ray film about one month before admission.
There were large cavities on the right upper lobe due to pulmo-
nary tuberculosis.

Fig. 3.  Chest X-ray film one day before admission.
Pneumonia shadows with niveau in the cavities were on the
right upper lobe.

Fig. 4.  Chest X-ray film on admission.
Chest radiograph revealed multiple nodules of varying sizes
with indistinct margins that were suspected to be septic pulmo-
nary emboli, but the left side lung field was intact.

Fig. 5.  Chest X-ray film of the next day of admission in ICU.
Abnormal shadows extended rapidly. Intratracheal intubation
was performed immediately and the patient was put on an arti-
ficial respirator and administered catecholamines.



322

Takahashi et al.

Ann Thorac Cardiovasc Surg Vol. 9, No. 5 (2003)

In this case, cavities, which were formed by tuberculosis,
became focuses of repeated infections and after the op-
eration, candida albicans proved to be the pathogen that
provoked the septic shock. Respiratory physicians had
used an antibiotic against it, but the antibiotic could not
be efficacious against an abnormal multiplication of the
pathogen. On the other hand, in cases of huge multiplica-
tion like this there is a possibility that the antibiotic might
force the pathogen to release endotoxin, cytokine,
anandamide and other mediators of septic shock. The best
therapies for septic shock are elimination of the causative
factors and purification of toxic blood. In this case an-
other cause of the deteriorating condition was an abnor-
mal gas exchange. It might occur as a result of a combi-
nation of mechanisms, including VA/Q inequality, intra-
pulmonary shunt, diffusion impairment, and mixed venous
hypoxemia, and it is therefore probable that this patient
might have developed hypoxia. For improvement of VA/
Q inequality it was necessary to interrupt the pulmonary
flow. From this point of view, our decision to perform a
right pneumonectomy and postoperative PMX and CHDF
seems to have been reasonable.7) Krishnadasan et al. re-
ported five lung gangrene cases in which it was possible
to perform successful resection, even in the setting of dif-
fuse parenchymal changes and ventilator dependency.10)

We concluded that in this case neither surgical treatment
nor purification and medicinal treatment by itself could
improve the septic condition, but multidisciplinary treat-
ment by surgical operation, blood purification and medi-
cation could provide a synergistic effect against septic
shock.
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Fig. 6.  Cut surfaces of the resected speci-
men (macroscopic findings).
There are large cavities with necrosis.
Pathological diagnosis is pneumonia
with pulmonary abscess.


