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Abstract. Postoperative exacerbation of interstitial pneumonia 
in patients with lung cancer and interstitial lung disease has 
emerged as a serious problem. Therefore, the risk factors for 
postoperative exacerbation of interstitial pneumonia in patients 
with interstitial lung disease must be identified. We analyzed 
22 patients diagnosed as having lung cancer with interstitial 
lung disease who underwent surgical treatment at the Kitasato 
University Hospital. Among the patients with lung cancer and 
interstitial lung disease, 5 patients (22.7%) had postoperative 
exacerbation of interstitial pneumonia. The prognosis of the 
patients with postoperative exacerbation was significantly 
poorer than that of patients without. Patients with postopera-
tive exacerbation had a significantly higher age (≥75 years) and 
a significantly lower frequency of postoperative administration 
of steroid than patients without postoperative exacerbation. 
Almost all patients with postoperative exacerbation underwent 
lobectomy, had elevated KL-6 levels in the serum pre-oper-
atively, and had significantly advanced stages of disease. Of 
the 5 patients with postoperative exacerbation, 2 had a history 
of inflammation prior to their exacerbation: 1 had a common 
cold and the other pyothorax. In patients with lung cancer and 
interstitial lung disease, advanced age, advanced stage disease, 
no postoperative administration of steroid and a pre-operative 
episode of inflammation are all risk factors for postoperative 
exacerbation of interstitial pneumonia.

Introduction

Postoperative exacerbation of interstitial pneumonia in patients 
with lung cancer and interstitial lung disease has emerged as 
a serious problem. Postoperative interstitial pneumonia is a 

life-threatening complication with a high rate of mortality 
following surgery (1-3). Since it is difficult for patients with 
interstitial lung disease to undergo chemotherapy, radiation 
therapy or both, for their lung cancers, due to a high rate of 
exacerbation of interstitial pneumonia after treatment, surgical 
resection is sometimes the sole method of treatment for these 
patients. Moreover, performing surgical resection for patients 
with interstitial lung disease cannot be avoided when they have 
perquisite clinical stages and no other limitations. However, 
special care must be taken in the surgical management of 
patients with lung cancer and interstitial lung disease, as 
patients with interstitial lung disease have a high risk of post-
operative exacerbation of interstitial pneumonia (4). Therefore, 
the risk factors for postoperative exacerbation of interstitial 
pneumonia in patients with interstitial lung disease must be 
identified. However, there are relatively few reports regarding 
the postoperative exacerbation of interstitial pneumonia. In 
this study, the predictive markers of postoperative exacerba-
tion of interstitial pneumonia were investigated in patients 
with lung cancer and interstitial lung disease.

Patients and methods

We analyzed 22 patients diagnosed with lung cancer with 
interstitial lung disease who underwent surgical treatment 
at the Kitasato University Hospital between 1990 and 2009. 
Pre-operatively, interstitial lung diseases were detected by 
prior patient history, pre-operative chest X-ray or pre-operative 
computed tomography (CT) based on the ATS/ERS statement 
(5), and confirmed by pathological diagnoses from the resected 
specimens. Acute exacerbation of interstitial pneumonia was 
diagnosed when patients had intensified dyspnea, a decrease in 
arterial oxygen tension or an increased fine crackle on ausculta-
tion with an increased interstitial shadow on chest CT. Patients 
with collagen diseases were excluded from this study, as patients 
with these diseases may manifest different clinical features.

The following patient parameters were investigated from 
the medical records: gender, age, smoking history, clinical 
staging, pre-operative symptoms, site of tumors, pre-operative 
serum marker levels of Krebs von den Lungen-6 (KL-6), 
surgical procedure, pathological findings, including tumor 
size, time of death, latest follow-up day, postoperative intersti-
tial pneumonia, administration of steroid and outcome.
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Statistical analysis. Fisher's exact test was used to compare 
binomial proportions. The χ2 test was used to assess differences 
in treatment. A P-value of <0.05 was considered statistically 
significant.

Results

The characteristics of the patients are listed in Table I. All 
22 patients had a history of smoking. Five patients (22.7%) had 
postoperative exacerbation of interstitial pneumonia. There 
were no significant differences in gender, sites of lung cancers, 
pre-operative lung function, smoking history or the levels of 
lymph node dissection between the group with postoperative 
exacerbation of interstitial pneumonia and the group without. 
Among the patients with postoperative exacerbation, 4 patients 
were aged ≥75 years; there was a significantly higher rate of 
patients ≥75 years of age than among those without postop-
erative exacerbation. Patients with postoperative exacerbation 
presented with significantly advanced clinical stages compared 
to patients without postoperative exacerbation, and most 
patients with postoperative exacerbation underwent lobectomy. 
All patients with postoperative exacerbation had elevated 
serum KL-6 levels (Table II). Moreover, only 2 patients with 
postoperative exacerbation had prophylactic administration of 
steroid postoperatively, which was a significantly lower rate 
compared to patients without postoperative exacerbation. In 
5 patients with postoperative exacerbation, 2 had a history of 
inflammation just prior to the exacerbation: 1 had a common 
cold and the other had pyothorax. The prognosis of patients 

with postoperative exacerbation was significantly poorer than 
that of patients without postoperative exacerbation (P=0.0252, 
Fig. 1).

Discussion

At present, patients with various complications must undergo 
resection for lung cancer. Nakajima et al (6) reported that 
patients with lung cancer and collagen disease were not contra-
indicated to undergo surgical resection for lung carcinoma, 
although they frequently had interstitial pneumonia as pointed 
out in the resected specimens. Kutlu et al (1) investigated the 
frequency and mortality of acute lung injury and acute respira-
tory distress syndrome in patients after pulmonary resection, 
and reported that 45 (3.9%) of 1,139 resected cases had 
postoperative acute lung injury or acute respiratory distress 
syndrome, while 29 (64.4%) of these 45 patients died. Ruffini 
et al (2) reported that 27 (2.2%) of 1,221 cases had postopera-
tive acute lung injury or acute respiratory distress syndrome, 
and that 14 (51.9%) of those 27 patients died. Muraoka et al (7) 
reported that 9 (56.3%) of 16 patients died due to respiratory 
failure.

Therefore, postoperative exacerbation of interstitial 
pneumonia is a serious problem after pulmonary resection. 
However, little is known regarding postoperative exacerba-
tion of interstitial pneumonia; in particular, the cause and the 
risk factors for interstitial pneumonia remain unknown (7). In 
various surgical approaches for lung cancers, Koizumi et al 
(8) compared the use of video-assisted thoracoscopic surgery 
to posterolateral thoracotomy or muscle-sparing thoracotomy 
and reported that the use of video-assisted thoracoscopic 
surgery did not prevent acute exacerbation of postoperative 
interstitial pneumonia. Therefore, postoperative acute inter-
stitial pneumonia may be related to factors other than the 
surgical approach.

Takeda et al (3) reported that the measurement of serum 
KL-6 levels is useful to assess the activity of interstitial 
pneumonia. Moreover, Muraoka et al (7) reported that factors 
including a tumor located on the right side, pre-operative radia-
tion or chemotherapy, pneumonectomy, blood transfusion and 
intraoperative complications were independent risk factors for 

Table I. Patient characteristics (n=22).

Factor	 No. (%)

Age
  Mean ± SD	 69.9±6.9
Gender
  Male	 19 (86.4)
  Female	   3 (13.6)
Site
  Right	 14 (63.6)
  Left	   8 (36.4)
Clinical stage
  IA	   7 (31.8)
  IB	 12 (54.5)
  IIB	 2   (9.0)
  IIIA	 1   (4.5)
Smoking
  Smoker 	 16 (72.7)
  Ex-smoker	   6 (27.3)
Surgery
  Lobectomy	 17 (77.3)
  Wedge resection	   5 (22.7)
Postoperative exacerbation
  +	   5 (22.7)
  -	 17 (77.3)

Figure 1. Overall survival curves for patients with postoperative acute exac-
erbation and patients without. Patients with postoperative exacerbation had a 
significantly poorer prognosis than patients without (P=0.0252).
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the incidence of acute interstitial pneumonia. Koizumi et al 
(8) reported that exertion dyspnea (Hugh-Jones classification), 
serum C-reactive protein, serum lactate dehydrogenase and 
total lung capacity were considered to be pre-operative risk 
factors of acute exacerbation. Chida et al (9) reported that 11 
of 15 patients with postoperative interstitial pneumonia were 
found to have interstitial pneumonia in pre-operative CT 
scans, and patients with findings of interstitial pneumonia in 
pre-operative CT scans had a significantly higher rate of post-
operative acute respiratory distress syndrome (ARDS) than did 
patients with no such findings. They also reported that induc-
tion chemotherapy or chemoradiotherapy was a risk factor of 
postoperative ARDS (9).

In the present study, we selected patients with interstitial 
pneumonia pre-operatively and examined risk factors of 
postoperative exacerbation. The limitations of this study were 
that it was retrospective and that the number of patients was 
limited. However, the rate of postoperative exacerbation was 
high and, therefore, patients with pre-operative interstitial 
lung disease have a severe risk for postoperative exacerbation 
of interstitial pneumonia. In the present study, patients with 
postoperative exacerbation included patients with advanced 
age, those with a high rate of elevated serum KL-6, those who 
underwent lobectomy, and patients who did not receive steroid 
administration. Thus, special attention should be paid to post-
operative exacerbation of interstitial pneumonia for patients 

Table II. Comparison between patients with and without postoperative exacerbation.

Factor	 Postoperative exacerbation (+)	 Postoperative exacerbation (-)	 P-value
	 (n=5)	 (n=17)

Age (years)			     0.0207
  ≥75	 4	   3
  <75	 1	 14
Gender			   >0.9999
  Male	 4	 15 
  Female	 1	   2
Site			   >0.9999
  Right	 3	 11
  Left	 2	   6
Clinical stage			     0.0344
  IA	 2	   5
  IB	 1	 11
  IIB	 2	   0
  IIIA	 0	   1
Lung function
  VC (ml)	 2,753	 3,081	   0.3522
  FEV1.0 (ml)	 2,158	 2,306	   0.5360
  PaO2 (torr)	 77.1	 81.6	   0.4828
Smoking			   >0.9999
  Smoker 	 4	 12
  Ex-smoker	 1	   5
Surgery			   >0.9999
  Lobectomy	 4	 13
  Wedge resection	 1	   4
Lymph node dissection			     0.6980
  ND0	 2	   7
  ND1	 3	   8
  ND2	 0	   2
KL-6			     0.5165
  High	 4	   8
  Low	 0	   4
Postoperative steroid			     0.0239
  Yes	 2	 16
  No	 3	   1

VC, vital capacity; FEV1.0, forced expiratory volume in one second; PaO2, arterial gas tension of O2.
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with the above factors. Despite the limitation of the relatively 
small patient population, the occurrence of inflammation just 
prior to the postoperative exacerbation in the 2 patients with 
postoperative exacerbation was evaluated. Consequently the 
existence of inflammation may likely be one of the risk factors 
for postoperative exacerbation.
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