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Table 3 Cardiovascular or respiratory events in the chronic phase (>6 months after surgery) and cancer recurrence in patients with vs. those
without postoperative cardiopulmonary complications in the acute phase after lung cancer surgery

Variables With cardiopulmonary complications Without cardiopulmonary complications p value
(N =90) (N = 370)
All cardiovascular or respiratory events 21 (23 %) 18 (5 %) <0.0001
Cardiovascular events 14.(16 %) 3 %) <0.0001
Acute heart failure 3 2
Arrhythmias 7 2
Coronary artery disease 0 4
Peripheral vascular disease 2 0
Cerebrovascular disease 2 3
Respiratory events 7 (8 %) T(2 %) 0.015
Pneumonia 6 6
Acute respiratory distress syndrome 1 1
Cancer recurrence 24 (27 %) 72 (19 %) 0.13

Clinical outcome in the chronic phase

There were significantly more CVR events in the chronic
phase in the patients with, than in those without, post-
operative cardiopulmonary complications in the acute
phase (23 vs. 5 %; p < 0.0001; Table 3). Among the CVR
events, the most common cardiovascular events were
arrhythmias, especially atrial fibrillation (N = 6). All
these patients with atrial fibrillation (N = 6) in the chronic
phase had experienced transient atrial fibrillation in the
acute phase after surgery. Most had recurrent atrial fibril-
lation for more than 2 years after surgery. The incidence
of cardiovascular events in the chronic phase was signifi-
cantly higher in those who had than in those who had not
suffered postoperative cardiopulmonary complications in
the acute phase (16 vs. 3 %; p < 0.0001). The incidence
of respiratory events in the chronic phase was also signifi-
cantly higher in those who had than in those who had not
suffered postoperative cardiopulmonary complications in
the acute phase (8 vs. 2 %; p = 0.015). Cancer recurrence
was seen in 24 (27 %) of the patients with, and 72 (19 %)
of the patients without, postoperative cardiopulmonary
complications. There was no significant difference in the
incidence of cancer recurrence between the patients who
had and those who had not suffered postoperative car-
diopulmonary complications in the acute phase after sur-
gery. In addition, we performed univariate and multivari-
ate analyses of risk factors for CVR events in the chronic
phase (Table 4). Multivariate analysis revealed that post-
operative BNP levels and postoperative complications in
the acute phase were significant predictors of CVR events
in the chronic phase.
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Discussion

The findings of this study strongly suggest that patients
with postoperative cardiopulmonary complications in the
acute phase after lung cancer surgery are at increased risk
for CVR events in the chronic phase. Thus, careful follow-
up examinations for CVR events are necessary for patients
with postoperative complications in the acute phase after
lung cancer surgery.

In this study, preoperative and postoperative elevated
BNP levels were associated with the incidence of CVR
events in the chronic phase following lung cancer surgery.
It has been reported that an increased BNP level is associ-
ated with advanced age and hypertension [5, 10] and pre-
dicts cardiovascular events in a community-based popula-
tion [5, 11]. It has also been reported that increased BNP
levels are associated with pulmonary diseases including
not only primary pulmonary hypertension [12] and chronic
thromboembolic pulmonary hypertension [13], but also
COPD {7, 14]. The common pathway to BNP elevation in
these pulmonary diseases seems to be right ventricular (RV)
overload. According to some recent studies, patients with
RV pressure or volume overload had a leftward shift of the
ventricular septum toward the center of the LV cavity [15],
resulting in geometric distortion of the left ventricle. Left-
ward ventricular septal shift in patients with RV overload
leads to LV diastolic dysfunction. LV diastolic dysfunction
is believed to be a risk factor not only for atrial fibrillation
[16] or acute heart failure, but also for COPD [17]. In the
present study, all patients with atrial fibrillation (N = 6) in
the chronic phase experienced transient atrial fibrillation in
the acute phase following lung cancer surgery. All of these
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Table 4 Univariate and multivariate analyses of factors for cardiovascular or respiratory events in the chronic phase (>6 months after surgery)

Variable Univariate Odds ratio (95 %CI) p value Multivariate Odds ratio (95 %CI) p value
Age, years 1.118 (1.059-1.181) <0.0001 1.049 (0.95-1.159) 0.34
Male 1.423 (0.656-3.088) 0.37
Hypertension 2.159 (1.036-4.500) 0.04 1.539 (0.376-6.31) 0.55
Dyslipidemia 0.570 (0.228-1.422) 0.23 0.752 (0.143-3.969) 0.74
Diabetes mellitus 0.621 (0.183-2.108) 0.44
COPD 2.166 (1.017-4.614) 0.045 0.501 (0.103-2.444) 0.39
Ischemic heart disease 1.908 (0.411-8.850) 0.41
Preoperative BNP levels (pg/mL) 1.016 (1.006-1.026) 0.002 0.956 (0.911-1.003) 0.07
Lung cancer stage
IvsT 2.213(0.970-5.052) 0.06 3.479 (0.689-17.569) 0.05
TvsIII 1.155 (0.362-3.689) 0.89 1.108 (0.122-10.079) 0.81
Induction chemotherapy 3.058 (0.823-11.365) 0.095 0.591 (0.026-13.415) 0.74
VATS procedure 0.218 (0.103-0.461) <0.0001 0.468 (0.091-2.412) 0.36
Mediastinal lymph node dissection 0.412(0.186-0.912) 0.03 0.429 (0.085-2.159) 0.30
Adjuvant chemotherapy 1.165 (0.532-2.553) 0.70
Postoperative BNP levels (pg/mL) 1.028 (1.011-1.045) 0.001 1.047 (1.008-1.087) 0.02
Postoperative complications 8.256 (3.847-17.72) <0.0001 5.274 (1.152-24.139) 0.03

BNP B-type natriuretic peptide, CI confidence interval, COPD chronic obstructive pulmonary disease, VATS video-assisted thoracic surgery

six patients had elevated BNP levels (>30 pg/mL) before
and after surgery and four had COPD. LV diastolic dys-
function has been reported to cause mild elevation of BNP
levels [18, 19]. We previously reported that LV diastolic
dysfunction or elevated BNP levels (>30 pg/mL) before
surgery were associated with the incidence of atrial fibril-
lation in the acute phase after lung cancer surgery [8, 20].
The patients with LV diastolic dysfunction or elevated
BNP levels before surgery continued to have LV diastolic
dysfunction after surgery, indicating that we should moni-
tor patients with atrial fibrillation in the acute phase after
surgery to detect recurrent atrial fibrillation in the chronic
phase. In the present study, seven patients suffered respira-
tory events in the chronic phase after surgery, five of whom
had elevated BNP levels (>30 pg/mL) before and after
surgery. In summary, elevated BNP levels were associated
with both cardiovascular and respiratory events. Therefore,
careful follow-up is necessary for patients with elevated
BNP levels during both the acute and chronic phases fol-
lowing lung cancer surgery.

To the best of our knowledge, this is the first study to
evaluate the effect of postoperative cardiopulmonary com-
plications on long-term outcomes after lung cancer surgery.
Serum BNP levels should be measured before surgery and
effective prophylactic strategies should be considered for
patients with elevated preoperative BNP levels to reduce
the incidence of postoperative cardiopulmonary complica-
tions and CVR events in the long term. This was a single-
institution clinical study, which restricts the generalizabil-
ity of the results, and the number of patients in the study
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cohort was relatively small; thus, additional investigations
are necessary to define the clinical impact of postoperative
cardiopulmonary complications on long-term outcomes for
lung cancer patients in the chronic phase.

In conclusion, the results of the present study demon-
strated that postoperative cardiopulmonary complications
in the acute phase were associated with CVR events in
the chronic phase after lung cancer surgery. Patients with
postoperative cardiopulmonary complications in the acute
phase need to be followed up carefully, not only for cancer
recurrence but also for CVR events in the long term.
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Abstract

Purpose To examine the perioperative and long-term
outcomes of surgery for malignancies of the lungs in
patients with a history of head and neck squamous cell
carcinoma (HNSCC) and to evaluate the risk factors
associated with postoperative complications.

Methods The data of 39 patients with a history of
HNSCC who underwent pulmonary resection were
reviewed. The perioperative and long-term outcomes were
analyzed.
Results  Eight patients (21 %) had difficult airways, and
nine patients (23 %) developed postoperative complica-
tions. A low body mass index (<18.5), a history of malig-
nancy besides HNSCC and chronic obstructive pulmonary
disease were each found to be significantly associated with
the development of postoperative complications. The
S-year survival rate of all patients was 80 %.
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Conclusions The airway management of patients with a
history of HNSCC should be carefully undertaken. Preop-
erative assessment of their nutritional status and careful
prevention of air leakage during surgery are important.
Because favorable outcomes can be achieved, aggressive
surgical management should be considered for the treat-
ment of pulmonary malignancies in patients with a history
of HNSCC.

Keywords Pulmonary metastasis - Lung cancer -
Head and neck cancer

Introduction

Head and neck cancer (HNC) is the fifth most common
cancer worldwide [1]. Squamous cell carcinoma is the most
common histological type of HNC. It has been reported
that distant metastases of head and neck squamous cell
carcinoma (HNSCC) occur most frequently in the lungs,
followed by the bones and liver [2, 3]. In addition to having
a high incidence of pulmonary metastases, patients with a
history of HNSCC also have a higher risk of developing
primary lung cancer [4, 5]. In this situation, the surgical
treatment of pulmonary malignancies, including second
and metastatic cancers, in patients with a history of
HNSCC is not rare. However, information about the peri-
operative management of these patients remains limited,
and airway problems, such as aspiration pneumonia or
intubation difficulties, i.e. a difficult airway, are expected
to be problematic.

The aim of this study was to examine the perioperative
outcomes of surgery for malignancies of the lungs in
patients with a history of HNSCC. In particular, we eval-
uated the risk factors associated with postoperative

_81_



Surg Today (2014) 44:646-652

647

complications, The long-term outcomes were also analyzed
to evaluate the significance of surgery for malignancies of
the lungs in patients with a history of HNSCC.

Patients and methods

The present study is a retrospective analysis of consecutive
patients with a history of head and neck squamous cell
carcinoma who underwent pulmonary resection for thoracic
malignancies between 1994 and 2011 in our hospital.
During this period, a total of 45 pulmonary resections were
performed on 39 patients (six patients underwent repeat
thoracotomy). In the six patients who underwent repeat
pulmonary resection, only the data for the first pulmonary
resection were analyzed in the present study. Thirty-seven
patients were male, two patients were female, and the mean
age of all patients was 64.0 years (median 66.0 years; range
23--81 years). The patient characteristics are summarized in
Table 1. The criteria used for chronic obstructive pulmon-
ary disease (COPD) in this study were according to the
“guidelines for the diagnosis and treatment of COPD 3rd
edition” published by the Japanese respiratory society [6].

Table 1 Patient characteristics

Characteristics No. of patients
Sex

Male 37 (95 %)

Female 2(5 %)
Age (years)

Mean £ SD 64.0 = 114

Range 23-81
Smoking status

Current 4 (10 %)

Ex 33 (85 %)

Never 2 (5 %)
Brinkman index

Mean + SD 1195 &+ 906

Range 0-5000
Body mass index

Mean =+ SD 21.8 £ 3.6

Range 15.2-31.8
Medical history

Malignancy besides HNSCC 11 (28 %)

COPD 7 (18 %)

Hypothyroidism 6 (15 %)

Coronary artery disease 4 (10 %)

Hypertension 9 (23 %)

Diabetes mellitus 38 %)

Chronic liver disease 2 (5 %)

Chronic kidney disease 13 %)

The patients in the present study were all heavy smokers,
had relatively low body mass indices (BMI) (a BMI
<18.5 kg/m” is defined as underweight according to the
WHO BMI cut-off points [7]), and showed high incidences
of a history of malignancy besides HNSCC and comor-
bidities such as COPD. Eleven patients had a history of
malignancy besides HNSCC: seven patients had esophageal
cancer, two patients had gastric cancer, one patient had both
gastric and colon cancers and one patient had both esoph-
ageal and gastric cancers. In all of these patients, the other
malignancies bad been previously treated at the time of
pulmonary resection. Six patients had hypothyroidism due
to radiotherapy for primary HNSCC.

All patients had been treated for primary HNSCC with
curative intent, as summarized in Table 2. Seven patients

Table 2 Clinical characteristics of the patients with head and neck
squamous cell carcinoma

Characteristics No. of
patients
Location of primary HNSCC
Oral cavity 11 (28 %)
Oropharynx 4 (10 %)
Nasopharynx 13 %)
Hypopharynx 9 (23 %)
Larynx 14 (36 %)
Stage of primary HNSCC
1 7 (18 %)
1I 4 (10 %)
I 12 (31 %)
VA 9 (23 %)
IVB 1(3 %)
Unknown 6 (15 %)
Treatment of primary HNSCC
S,CR 7 (18 %)
S,R 7 (18 %)
CR 14 (36 %)
S 5 (13 %)
R 6 (15 %)
History of local relapse
Yes 9 (23 %)
No 30 (77 %)
Tracheostoma
Yes 2 (5 %)
No 37 (95 %)
Time interval between treatment for primary HNSCC
and detection of pulmonary nodule(s) (months)
Mean 29
Median 15
Range 0-163
S surgery, C chemotherapy, R radiation
@ Springer
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underwent a combination of surgery, chemotherapy and
irradiation (including concurrent and sequential regimens),
seven patients underwent surgery and radiotherapy, 14
patients underwent chemotherapy and radiotherapy (includ-
ing concurrent and sequential regimens), five patients
underwent surgery alone, and six patients underwent radio-
therapy alone. The follow-up after treatment for primary
HNSCC was generally based on chest X-rays or chest com-
puted tomography (CT) and cervical CT, and physical
examinations and a blood chemistry analysis were performed
every six to 12 months after treatment. Pulmonary nod-
ule(s) and primary HNSCC were detected simultaneously in
six patients and metachronously in 33 patients. The mean and
median time intervals between the treatment for primary
HNSCC and detection of pulmonary nodule(s) were 29 and
15 months, respectively (range 0-163 months).

Preoperative diagnostic procedures to treat pulmonary
nodules were attempted in 20 patients (transbronchial
biopsy was performed in 14 patients and CT-guided per-
cutaneous core needle biopsy was performed in six
patients), and a pathological diagnosis of malignancy was
confirmed preoperatively in 18 patients. When pulmonary
metastases from HNSCC were suspected preoperatively,
patients underwent resection of the pulmonary metastases
if they met the following criteria: (1) the pulmonary nod-
ules were deemed completely resectable, (2) the absence
of apparent mediastinal lymph node metastases was deter-
mined by a preoperative radiological examination,
(3) metastatic disease was limited to the lungs or extra-
pulmonary distant metastasis was controlled or controllable
if present, (4) locoregional control of the primary HNSCC
was achieved, and (5) good overall general conditions and
adequate respiratory function to tolerate lung resection
were present. The type of resection was selected according
to the size and location of the tumors and the overall
general conditions and respiratory function of the patients.
A lesser resection was preferably selected as long as a
curative resection was possible. When primary lung cancer
was suspected preoperatively, lobectomy and mediastinal
lymph node dissection were generally performed. Sublobar
resection and/or omission of mediastinal lymph node dis-
section were performed in patients with an impaired gen-
eral condition or respiratory function.

The medical, surgical and anesthesia records were
thoroughly reviewed to analyze operation-related factors
and postoperative complications. In the present study, a
difficult airway was defined as one with Cormack Lehane
grade IIT or IV [8], the need for devices besides a direct
vision laryngoscope or the need for tracheostomy for air-
way management. Postoperative complications were gra-
ded according to the Clavien-Dindo classification of
surgical complications [9]. All specimens obtained from
pulmonary resection were reviewed by pathologists. When
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the pulmonary lesions were pathologically diagnosed as
“squamous cell carcinoma, difficult to distinguish primary
lung cancer from metastases from HNSCC,” it was deter-
mined whether the lesions were primary lung cancer or
metastases from HNSCC based on the clinical factors, i.e.
determined by thoracic and head and neck surgeons who
considered the stage of the primary HNSCC, the preoper-
ative radiological findings and the clinical course of the
patient.

Postoperative chemotherapy was performed in two
patients with primary lung cancer and seven patients with
pulmonary metastases from HNSCC. The follow-up was
generally based on chest CT, physical examination and
laboratory blood tests performed every six to 12 months
after lung resection. Follow-up information was obtained
from the hospital medical records and letters from general
practitioners. The overall survival was defined as the time
interval between the date of lung resection and death or the
last follow-up for living patients (censored). The time
interval between lung resection and the latest follow-up in
the present study ranged from one to 213 months (median
38 months).

The following factors were assessed for an association
with the development of postoperative complications using a
univariate analysis: age (<65 years/>65 years), smoking
status (current/ex, never), BMI (<18.5/>18.5), medical his-
tory (malignancy besides HNSCC, COPD, hypothyroidism,
coronary artery disease, hypertension, diabetes mellitus,
chronic liver disease, chronic kidney disease), treatment of
primary HNSCC (including/not including surgery), the
presence of tracheostoma, time interval between treatment
for primary HNSCC and pulmonary resection (<24 months/
>24 months), the surgical approach, type of resection and the
extent of lymph node dissection (mediastinal/hilar or none).
All statistical analyses were conducted using the Stat View
5.0 software program (SAS Institute, Berkley, CA). The data
are expressed as the mean values £ SD. Differences in
clinical variables between two groups were evaluated using
Fisher’s exact test. The overall survival was analyzed with the
Kaplan—-Meier method using the date of pulmonary resection
as the starting point. The significance of differences between
groups was analyzed by the log-rank test. A p value <0.05
was considered to be statistically significant.

Results

The mean and median time intervals between the treatment
for primary HNSCC and pulmonary resection were 34 and
24 months, respectively (range 4-166 months). A com-
plete resection was achieved in 37 patients (95 %). Eight
patients (21 %) had difficult airways, and one of these eight
patients required a planned tracheostomy for airway
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management. All of these patients had undergone treatment
for primary HNSCC with radiotherapy, and four of these
eight patients had already undergone surgery. The patient
who required a planned tracheostomy was a 66-year-old
male. He had undergone chemoradiotherapy for hypo-
pharynx cancer 28 months before the pulmonary resection.
A physical examination by an anesthesiologist revealed
that he had difficulty in opening bhis mouth, with an
opening smaller than two fingerbreadths, and also had
decreased neck mobility, After a consultation with otolar-
yngologists and anesthesiologists, we performed a preop-
erative trachecostomy and left upper lobectomy with
mediastinal Iymph node dissection. He suffered from
Grade II arrhythmia, however, he recovered well without
major airway complications.

The operation-related factors are summarized in
Table 3. No surgery-related mortalities occurred. Nine
patients (23 %) developed postoperative complications.
The postoperative complications are summarized in
Table 4. Two patients developed a pyothorax that required
surgical intervention under general anesthesia. One patient
had glossoptosis in the early postoperative period on the
day of surgery that resulted in hypoxic ischemic

Table 3 Operation-related factors

Intraoperative factors No. of patients

Difficult airway 8 (21 %)
Size of tumor
Mean & SD 26 = 10
Range 8-50
No. of tumors
Solitary 32 (82 %)
Multiple 7 (18 %)
Approach
VATS 11 (28 %)
Open 28 (72 %)
Type of resection
Lobectomy 27 (69 %)
Segmentectomy 8 (21 %)
Wide wedge resection 4 (10 %)
Lymph node dissection
None 4 (10 %)
Hilar 17 (44 %)
Hilar and mediastinal 18 (46 %)
Length of operation (min)
Median 220
Range 72-450
Blood loss (g)
Median 195
Range 15-1360

VATS video-assisted thoracoscopic surgery

Table 4 Postoperative complications classified according to the
Clavien-Dindo classification

Complications No. of patients
Grade 1, I Grade 111, IV

Prolonged air leak 3 0
Pyothorax 0 2
Airway obstruction 0 1
Arrhythmia 2 0
Wound infection 0 1
RNP 1 0
Total 9%

RNP recurrent nerve palsy
* One patient had two complications

encephalopathy due to difficult airway management caused
by decreased neck mobility. The results of the univariate
analysis are shown in Table 5. A low BMI (<18.5), a
history of malignancy besides HNSCC and COPD were
each significantly associated with the development of
postoperative complications. Both the patients who suf-
fered from a pyothorax had COPD.

Based on the pathological examinations and the com-
bination of clinical factors, 15 patients (38 %) were
diagnosed with pulmonary metastases from HNSCC,
while 24 patients (62 %) were diagnosed with primary
Iung cancer. The histological type of the primary lung
cancer was adenocarcinoma in nine patients, squamous
cell carcinoma in 14 patients and pleomorphic carcinoma
in one patient. The pathological stage of the primary lung
cancer was IA in 12 patients, IB in nine patients and IIB
in three patients. The S-year survival rate of all patients
was 80 %, that of the patients with pulmonary metastases
from HNSCC was 70 %, and that of the patients with
primary lung cancer was 86 % (Fig. 1). Postoperative
chemotherapy did not influence the survival (p = 0.13).
The treatment of the primary HNSCC (including/not
including surgery) also did not influence the survival
(p = 0.33).

Discussion

In the present study, we analyzed the outcomes of surgery
for pulmonary malignancies in patients with a clinical
history of HNSCC. Patients with a history of HNSCC
occasionally show poor general conditions associated with
smoking and the treatment used for the primary HNSCC.
HNSCC is associated with a high likelihood of develop-
ing secondary primary malignancies due to the effects

of tobacco and alcohol, i.e. esophageal and lung cancer
[10].

@ Springer

__84..



650

Surg Today (2014) 44:646-652

Table 5 Results of the

. . Variable Postoperative Postoperative P value
univariate analysis . ..
complications 4 (n = 9) complications —
(n = 30)

Age (<65 years/>65 years) 772 15/15 N.S.
Smoking status (current/ex, never) 1/8 3/27 N.S.
Body Mass Index (<18.5/>18.5) 5/4 3/27 0.003
Malignancy besides HNSCC (yes/no) 5/4 6/24 0.038
COPD (yes/no) 5/4 2/28 <0.001
Hypothyroidism (yes/no) 3/6 3127 N.S.
Coronary artery disease (yes/no) 217 2128 N.S.
Hypertension (yes/no) 4/5 5125 N.S.
Diabetes mellitus (yes/no) 0/9 3/27 N.S.
Chronic liver disease (yes/no) 0/9 2/28 N.S.
Chronic kidney disease (yes/no) 0/9 1/29 N.S.
Treatment of primary HNSCC (including/not 4/5 15/15 N.S.

including surgery)
Tracheostoma (yes/no) 0/9 2/28 N.S.
Time interval between treatment for primary 5/4 15/15 N.S.

HNSCC and pulmonary resection

(<24 months/>24 months)
Approach (VATS/open) 3/6 8/22 N.S.
Type of resection (lobectomy/sublobar resection) 7/2 20/10 N.S.
Lymph node dissection (mediastinal/hilar or 5/4 13/17 N.S.

none)

It has been reported that patients with a history of
HNSCC are frequently malnourished. Radiation-induced
fibrosis and surgical defects caused by the treatment of
primary HNSCC are both reported to be followed by
excessive weight loss and malnutrition [11, 12]. It has also
been reported that patients with a history of HNSCC have
relatively higher incidences of comorbidities such as
hypertension or COPD [13]. In agreement with these
reports, the patients in the present study were all heavy
smokers, had relatively low body mass indices and showed
high incidences of a history of malignancy besides HNSCC
and comorbidities such as COPD.

In the present study, the patients with a history of
HNSCC were more likely to have difficulties associated
with airway management. Because all eight patients with
difficult airways had previously undergone radiotherapy, it
is speculated that the decreased neck mobility due to
radiotherapy is associated with the development of a dif-
ficult airway. In addition, anatomical changes of the airway
due to surgery for primary HNSCC, such as reconstruction
of the tongue, also affect airway management. We expe-
rienced one difficult case that had glossoptosis in the early
postoperative period on the day of the operation that
resulted in hypoxic ischemic encephalopathy. After the
experience with this case, we proactively consider preop-
erative trachecostomy, and one patient who underwent a
planned tracheostomy recovered well postoperatively
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Fig. 1 The survival rate of patients after the resection of pulmonary
metastasis from head and neck cancer and primary lung cancer. The
S-year survival rate of the patients with pulmonary metastases from
head and neck cancer was 70 %, and that of the patients with primary
lung cancer was 86 %. PLC primary lung cancer, PMH pulmonary
metastases from head and neck cancer

without major airway complications. The airway manage-
ment of patients with a history of HNSCC should be
carefully undertaken via a multidisciplinary approach
involving otolaryngologists, anesthesiologists and thoracic
surgeons, since postoperative complications following
pulmonary resection can be related to upper airway dys-
function. We believe that use of preoperative tracheostomy
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is an optional strategy to prevent such postoperative com-
plications in high-risk patients.

In the present study, a low BMI (<18.5), a history of
malignancy besides HNSCC and the presence of COPD
were each significantly associated with the development of
postoperative complications. However, because of the
small number of patients, definitive conclusions regarding
the factors affecting complications cannot be drawn. A low
BMI and the presence of COPD were previously reported
to be risk factors for prolonged air leakage after pulmonary
resection [14, 15]. In 11 patients with a history of malig-
nancy besides HNSCC, eight had a history of esophageal
cancer. The treatment for esophageal cancer (surgery,
definitive chemo-radiotherapy) might cause a vulnerability
of the visceral pleura and intrathoracic adhesions, which
might contribute to the development of postoperative
complications, We believe that the most important points
that should be noted in the perioperative management of
pulmonary resection in patients with a history of HNSCC
are as follows: (1) preoperative assessment of the nutri-
tional status is mandatory, and nutritional support should
be given to patients with malnutrition; (2) careful attention
to prevent air leakage should be provided during surgery.

It is often difficult to preoperatively distinguish pul-
monary metastases from HNSCC and a second primary
Iung cancer. In the present study, a preoperative patho-
logical diagnosis of the malignancy was confirmed preop-
eratively in 18 patients, and four of these patients were
diagnosed to have adenocarcinoma, i.e. primary lung can-
cer. Except for these four patients, it was difficult to dis-
tinguish between pulmonary metastases from HNSCC and
primary lung cancer preoperatively. Moreover, distin-
guishing pulmonary metastases from HNSCC and primary
Jung squamous cell carcinoma based on morphology alone
is quite difficult. In addition to the morphological resem-
blance and degree of differentiation, the stage of the pri-
mary HNSCC (a higher stage might imply metastasis), the
time interval between the treatment for primary HNSCC
and detection of pulmonary nodule(s) (a shorter time
interval might imply metastasis) and the number of pul-
monary nodules (the presence of multiple nodules might
imply metastasis) were taken into account when deter-
mining the diagnosis of HNSCC vs. primary lung squa-
mous cell carcinoma.

Distinguishing between pulmonary metastases from
HNSCC and metastasis from esophageal cancer is also
difficult. In the eight patients who had a previous history of
esophageal cancer (squamous cell carcinoma), the histo-
logical type of the pulmonary lesions was squamous cell
carcinoma in six patients and adenocarcinoma in two
patients. Of these six patients with squamous cell carci-
noma, four were diagnosed to have pulmonary metastases
from HNSCC and two patients were diagnosed with

primary lung cancer in the present study after carefully
considering the clinical factors, such as the stages of the
esophageal cancer and the primary HNSCC, and the dis-
ease-free intervals of these diseases. However, the possi-
bility that these pulmonary lesions were metastases from
esophageal cancer cannot be completely ruled out.

The present study demonstrated that pulmonary resec-
tion for pulmonary malignancies in patients with a history
of HNSCC provides favorable long-term outcomes. In the
present study, the 5-year survival rate of patients with
pulmonary metastases from HNSCC (70 %) was better
than the reported S-year survival rate of patients who
underwent pulmonary metastasectomy for HNSCC
(21-59 %) [2, 16, 17]. The patient selection and period of
the study might have influenced the outcome, because more
recent studies have taken advantage of more accurate
imaging modalities and new chemotherapy regimens. On
the other hand, the use of surgery for primary lung cancer
in patients with a history of HNSCC also provided a
favorable outcome, with a 5-year survival rate of 86 %.
This favorable outcome could be attributed to the relatively
early detection of lung nodules, ie. the nodules were
detected during the follow-up for primary HNSCC.
Because of the favorable outcomes in both patients with
pulmonary metastases from HNSCC and in those with
primary lung cancer, aggressive surgical management
should be considered for treating pulmonary malignancies
in patients with a history of HNSCC as long as the patient
status is preserved.

This study had some limitations. First, the analysis was
of patients treated over a decade, with changing radiolog-
ical and therapeutic modalities. In particular, the outcome
of surgery for pulmonary metastases was largely affected
by the assessment of extrapulmonary metastasis. Second,
the follow-up period was relatively short (median
38 months). Third, the difficulty in distinguishing between
pulmonary metastases from HNSCC and primary lung
cancer might also have affected the outcomes. Finally,
because this study included a variety of postoperative
complications with a wide range of severity in only nine
patients, it is difficult to draw definitive conclusions
regarding the risk factors associated with postoperative
complications.

Conclusions

The airway management of patients with a history of
HNSCC should be carefully undertaken. However, because
favorable outcomes can be achieved with both surgical
resection of pulmonary metastases from HNSCC and sur-
gical resection of second primary lung cancers, aggressive
surgical management should be considered for the

@ Springer
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treatment of pulmonary malignancies in patients with a
previous history of HNSCC.
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ERAS AT
metastatic lung tumor
FREFET]  REIERASAIE - RIS RCU B

TR VN IE S B S s S IEE I AN EE L, I
T, U 2T, BREMEICHICEREL T
ERHELIZLOTHE, MITHERIEDSZ V. &
BBETAONS XHEEEEMRE (circulating
tumor cell) @8 HE, “liquid biopsy” & b fr X
N, N F<v—=h—t L THRRIEHAINTYwA, 7
AZEHED 7= ORI MIEDSIER L, FEMED
SELHIRITIE L~ THBIRICBR L TWwa.,

T HERBISEC ) LT WRETH S, %<
Bk AL CERB L, RMMEICEIE T 2%
FEUOEBREETBRT 5. fREXHRE N LIEREE
i, EEIIRCITIREERORE TEICERE LT
BT A, ) roMTHRERE, BERENEEAOES
W, WERRY 2 SHNCERR L 2 IERE AR A AT Bl
PINCHERT 5. ILHRHEEY /@R T o8
B oL, RO SR EBITHICEN S, 1
VIMTHEBROHEENFBEVWORARETH Y, TOIEF
B, BRI D A, WATTRICESE L 72 o &
i B IEERIE A v oS RV NEFT YL MRS
SR RIS S 8 3 b B i
BILETH 5.

EDLOTEIU BYMIE AN IZR 42 2 L2
B, WRETRGIEVENEE & R U Td 5D, IEFICHE
BERTHY, BEEDT P THS, BRAEIE
Bl O TR BIFICHR S LG, RENLR
IEE LT EMHETH 5 (benign metastasizing
leiomyoma).

WAL NS o0 LBV (53, BIED B\ LI
DA 2 B Th 5. BEIEKIRF O
MR IMEICERD Sh, FREETIZCTEA
MR R e 35, FFRBYRFTRE LT
1, WERCIENIESR &EOMERICA SIS REE
BEOT Y I AErd b, Tz, BEPLAM A
ECIEHERELBRE AL CREINER T L
HY, PREFEAENE AL U RSN, PN %
HEOMAEET A, B EFNTIE R 4%ITE
b bhh, HRALERZIERIECKE RIEDIRE TR
Hob. B CVEFETMED &, NERBEED
JEE % K3 5 Kerley's B line RREZIMBER DR
Ex27T5.

EREIVNZGEIERTH B, BEHEOEKXIC
ON TS, Bk EOEIRISTS, RSB
TR T B RIE L R T EFT R TR T
5. WEEBBNIITEMEEE I CT 4 FT4M%
v, REXZLOBEAND 5 L EBbh A REHICIER
BEXHEMEEITH. FDG-PET X & BRBBROHER
PO, EREMEEOFEHLZRETH L.

FiErn TR
R VEMES 3 ERIEE O BN, [b3EEORK
S, MBI L o THREFEPHRE L. BEE
B ORITE T A IREREOERR LIS
D, %4 OEENILFEBRESHREOELRTHL. W
RIS R mBHNmER Y, —E0&N
D ARG 2 EfE T 5 AR I Id e F T LEE
EEEBINT 5.

O EniEE

MRS DR LRE L @ HRBICE U TE
W 5.

O ABEE

BB EMIEE O/ BHER T —E O L6052 1358
I5A%% %A (pulmonary metastasectomy). AW 72
M ESE TS Ak Th 5. IR o8
BORERIIBES Th H5%, HREAOSE E R
EOBRE-RREDRERBRL2TNER LRV
BVH 5D, HEHEISE, AR5 S RATT §E T,
MAiRE2 S O, BESEATRIFICa Y ba— L T
WBIZEDPRLETH L, CEA MO K BIE oI
AR L L VHIETH 5. D EF U 2Anbi
WITH Y, B, RETHEGES M ThhTw
B VEPIEEE, B - BRERAE, IRAIE, Lk
W fhng, Fi, WEHMLEREE BN
5.
© MEHREE

WRTEPEMIES |2 A BUA RS O B 1 v, B
Bl X B REHAR I RHER IR 598, IRER
WEGEEIREAT » P EEET 5.
® EEE

— MR REREIR 24T 9 . Bk % E 9 BaE
MaBEEM 2 EG L, PRAeIss L CidrEsiE
BIERE1T.

BEETHORI b
- SRR N IE S O W B RBIERE OB RSLET
HY, THEREAIEZBEEEOBEL DB Y
Bhhb.
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iEU®HIC

PRI RRE, BERE, R, BLU&EbOTIEN
WCHERREIRZSR D BIR TH AR EMRIC AT 8
HEEREETH S, WEREF R LS  BHERE
1 % & (malignant pleural mesothelioma ; MPM) &
FEEN B2, T XTCOMEZERE(LT A L) ICRKE
TED, VEAMMPM EnwHZkddbs Ih
WCRBHEOREZRT I L2 5 (RBEHE MPM).
BEICE LT, BREYEMPM ICiZZ2e kLt
BERIT) 2 L ICERITR VD, UTF AN MPM 12
T ANFHAE L S TREEICEERTS . SR
BEPRBICER Z2ONE ) D, EO LS Rl E
BIRT 0%, BEBBREIEDNIZETH 5.

RETIINOOmAEZET 2, U A MPM
DB OWTHEH T 5.

1. SAEliafs—MiRmEfREN L
R RRYTIBR / il 3 B2 4

MPM 1233 A4 BHEE O B iy, RREMESY
% (macroscopic complete resection ; MCR) #7155 =
ETHY, {LFEEELMBEORGRBELERED
& TAT 9 trimodal therapy D —8 & L CTERT 5.
Wk ik, JEEMEICHE U2 E iR % &5 U Ol
DEBEEZED, FRCHENGEORTED S
ZEx B E L TEERENM (debulking surgery) %
EETAHIEDHEA, BERTITbhsZ Ltz
A ETz

MPM OERHEEE I, BB - B - BERREE - O

Ra—3e UTURT 5K TH 5 WE <5
7 (extrapleural pneumonectomy ; EPP) &, B3I fif
ZIRAT S & B HE/NMTR T D B B BELD B/ & R A
(pleurectomy/decortication ; P/D) ® 22 43 5.

P/D %, W R ZEEESE OS5, MCR %
B LTEBEREURIETZITIDDOETEEA,

18 & OIFRZF/FHED S D P/D I3 $ 4 kAT R 74
BYENH A, HER, subtotal parietal pleurectomy,

radical decortication, cytoreductive P/D 72 &, w5
WA LRERBROMALIFEbILT X 7225, IASLC (In-
ternational Association for the Study of Lung Cancer)
& IMIG (International Mesothelioma Interest
Group) &, WM—HEZHWVWAZ &% 2011 4EICiB%E
LTw5 (EDY. extended (%7213 radical) P/D (55
MR B/ B S 2 4) 1 MCR % Hig L CHEFR YD
B LEDBEEZHFEETITIDOTHD, Thoz
EBMLZWEEZ P/DERETAHILICLTNAS.

lung-sparing radical pleurectomy & extended P/D
(e-P/D) L[HZETH Y, ZWrHIYOMIEL) K= fgh
JEE O #4580 partial pleurectomy T& 5.

2. EZHARROVEE

GBI 2 BRI SR RO IEBS B IR D % W RO IR &2 4T
) ZEDEBREICH T ANARER TR EDOTEE
THHH, MPM IZxd 2/ BB R OBIR M, R
PREERBNIN§ BILARAM D EPP Th o THHFEHZ
BIZROZR/DH L dEEL {, WRORIEZEOHE
EiZ=v. EPP b AHMGZIRAF SE5 P/D SEEAIN
JRUBREARGIE CERT 5205, Z ONBEHEIE P
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280 EEAED BHER & O

A ved o A AL Ze v best supportive care
(BSC) % 3l & L7245 WARRER T, CDDP+ =<4 b
<42y CMMC) + ¥ v 75 A5 vt HERED B
R ALS, AR R R A e e o T
Ziud PEM & & bR O 0, b L LY
Forp e NEEVE D S8 o 72 R E LTHEZ BN
% CDDP+PEM & BSC o Ml sl i3 P13 %
AT TH HHS, CDDP+PEM k& CDDP HL. i
JE L0 b A TE U b el oo BE AR - A
WENEBENDL ZEDPRENTWAEDT, BSC &
CDDP Bl b 1o e v EELTH, BSC L0 b
CDDP + PEM {8 CAHAF M vh g D IE £ %R S
A lFTFHEENS.

FEHEEE T, CDDP LA THNVET T F
(CBDCA) # W TR fT o 1213 ) AN L vl &
B HMEERL T v, BIEALRER T RS,
CDDP+PEM & CBDCA+PEM @ i T, Z4)
#(26.3% vs 21.7%), 1 4EAETFEE(63.1% vs 64.0%),
AT R PR Sl (7 B ovs 6.9 ) GIEIZFEEC
B 5. PE LD, CBDCA % CDDP WC#: 2 C
ffioTH RSO PIEIREFTE 5.

2003 4E LLRiTIE MPM 1233 2 BEsE A fb e ki e
<, BRUBBT — L DAY TNV ADORERE, ZER)
FIZPRAUE, PEAIEE T CDDP+ FR UL E Y v
2%, BALHI T CDDP 2% b active TH o 7. 2003
SELLET O MPM @ key drug THolzr sy v
(GEM) 1%, PEM (HHFE(EHZRTZ EDRO6MN,
PEM + GEM fif i i 23 i gt & vz 9%, CDDP+
PEM # ¥R 5 b DO Tld o7z,

H# I Y CDDP & OPEHDZERNE - AFHEE
BIE - TWBHEEZ BN TWADY, CDDP+GEM
CDDP+A 1Y /5%, CDDP+¥E./ LIE Y (VNR)
DEHEREFBBELR25~30%THS. HEHHAT &
LZAHIBFAPZHIGEE XD b BT L OB .

PEM 3B OERNRHEZ L RAFICHET 525
ek, FERREFREEPEEAFRECZL CHAVDS
n, AMPLEy—1t (MIX) OBEAEREHRS Tl
B BIF BB LT Lal, K& MTX
SRR - KB R & TR EBICREICERT
HIEFEELL, bPETEERLE) o7 MIX
FEEROMEBETPEM &S L, BIFRAE
FEEERHL LY, PREEFEEED key drug
ELTONBRHBELZDDIZL TS,

2) trimodal therapy O{LEE%

BIAED trimodal therapy C17 9 {LAEE CDDP +
PEM T& Y, PEM il CDDP+ GEM T17 4
T/, BRI, AR R 2 O 2z
W AOw &) S 5. T 2 v,
MATZEN S b 2 2 25% v, Weder 5 @ 2009 45
DIERTTIE, EPP 10 bS0E0: = MOATHa I & )i
L7=85&, WA manrge 3 4 & By i AgiiFge 7 ko
il R G T O W R BHAE 1Y 3.8~11.8 %, 44 AE
MHE9.3~357 A THh A, —J, Wb o
< EPP+ WG OME, W HE0ge 5 &
TR E 2 18 O il R R B T 0 W 9 B BB 0~
6.7%, EHAFMEIL 22~59% A CdH 5. HHIZH
W5 L, WRifbSERE CORMB BIFCh A, &
At MPM @ i 75 48 19 i R 54 5% ¢ @ CDDP + PEM
2 L BRI RREDOSEH L 83~95% TH Y, Al
B AL + BPP £ 0 ORI 16 B 0 588 53813 41~
65%TH A,

3) NXA MU At NEEAREGICH Y 2 ZREH

PEM B% ¥ # @ MPM {2 % 4 A GEM + VNR i,
0%, EFEWEPREI099 B TH Y,
GEM+AFY% Y 7595 3 ENnF16.9%, 6.14
AT®H 5. MPM TN - Mzk e o i A Al
BAE T (VEGE) O L OV dsis &, s & A3
AHH5, CDDP+GEM = X3y X< 7 DAL
BRI A A B E SR DA B MEDTR S N d o 7z,
7z, M/ HREEE R F (PDGF) & VEGF 7% [ I
IR AAZF T ORMEIF 10%, NFT=T
F11%THY, FLUEREFELNLTWERW, —
75, amatuximab (i A V71U ¥ - & X 5 BHAR) &
1AL T L, CDDP(75mg/m?, day 1) +
PEM (500mg/m?, day 1) + amatuximab (5mg/kg, day
1,8) 2 & 5% Hakss I ARBRORER, FAhE 39 %,
EWELAGHNMG6 L ATho oz 2 HEEN
(ASCO, 2012), SHBOERSHFINS.

. 6. MR

MPM (25§ B ARG B RATRIA R O IR EHIE)E <
fii - BF - Lk EOEEEHEIBERZTH20, R
6 BB CORSIGR T BMTIT ) N&E TR <,
FEMHERO—RE LTERT 5. SBHERICL D
MCREZREE, RAFEROGHHAFRROREL 2
Y, Flores ® EPP 219, P/D 133 H1D&E T3,
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WMEBREEAE EPP © 33%, P/D @ 65% 23T
THH. WEDID BEE (50~54 Gy/25~30 frac-
tions) DEFIBEREEIIO0~10% L HESI N TS —
HT, 0%LULEPERETLLEOHFELHL. VS
BB EE (N1/N2) Tld, EPP TOATEHEd
Sifl 18. 1% BIZH LT, EPP BICHSHRIGEE A
AE29.1% BIZEET, *7- CDDP+PEM Dffaift
EEIEDOFEMNSD F /2L PD O%E DL, WEKE
BIRELR BT A Z LI X ) A R fE A
16.8% B 5 28.4» RICIEE L TWwA. MPM D
BREBRBEEOEMNEICET AFMICE L T,
CDDP+PEM IZ & 2 BT{b B 12k < EPP = 4ff
B EHRIRE O T E/E AL BB TN TFE
W& 7228, MARS study DlE&iZ EPP %47 9 4-44¢
BY, BboTP/DHENELZLLHITRY, EF
BESEETHIES

trimodal therapy @ 7 £ B 5T #R 16 & 1k, BRAE X
BEOIDBEICAD o THREZRABEBIGE
(IMRT) 2s#st &€ T 5. M.D. Anderson Cancer
Center T® EPP D 86 £l IMRT D&% Gomez
SARELTHY ¥, 56 (6%) 12 Grade 5 DHliFHE
BHROENT, 2EBORFTaY bu—VEIL71%
CRFTHhooZ LML EPP+IMRT
BOFELBERILERERE G9%) THY, FTER
12 14/86 61 (16 %) TH o728, 0 14 BIORFTE
HEDH L, 8HICEHRERIT 21T o 12EMLICSHME
DEEPRD b/, HEDORSE Tid MPM
DEBREZ 43y ha—VTETwirwne Dl
FhrdH 5.

ESTS/ERS (European Society of Thoracic Sur-
geons/European Respiratory Society) @ 2010 SED 7
4 K54 20, WEEFELIRETCOBRIBIREHRE
WEREIER S LTWwWAD, Memorial Sloan Kettering
@ Rosenzweig & 13 P/D % @ 20 4l % & 36 f1 12
IMRT zZEE L, [EMBEETORTE 1HICAL
N7z, BER % 1B L2 IREE© D RIGRIIET IR
BN THLI EEMEL TWAE,

EbUIC

PERD MPM DEFEEEIT R TH - THEER

I. hEEOEE 281

B CTH o7z, #7727 B R ER B B <2 507 52 I s
THTHEFRDELE L, WAL EOLEEEES 2
R LD D EHOEFEBONE LI o TA,
LAL%GdS, MPM BZEBESELZ ENEDDT
HLWENHEETHY, ZLALPBIENLZEES
2B LWHREH S, Br B TEEIIEFTTA
MPM 3% 5 —F1 T, LWEROEHHEZEL, EH5H
MORWERSH L. FERAERTFICE, OFLE
B, @B OEFTHEFRE, OPSKE, Gl
W%, ©HIMIKEL, O VEGF &EHH ST
BA, INHDOFHRARRTF O BT
MPM 123 LT, BHEWICEEZED S & 45
BOEESEHIRFTE S, IAMRO EPP I2iE, #itk
BEICLARBHa Y ba— U ~OBERLx . —
%, WASEF S NBHMEMIRO P/DICELTIE, &
BB EHRIEELITWE A B OB, /-
I ENTRb B EEEEOREIE I NG,
(FEES), FESLE)

X #
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g1 | BB AT 5H EWE TASLC/IMIG)

izt

noA

T M A

extrapleural pneumonectomy (EPP)

BEQUNME, EOUNOBE - WG, LBE MRS L o TUIBRE LA
AL - ARRIBLZ B e By R TR L e v

JE it CRRLTE 1Y) TR IBET) e/ i e B Al

BERI DG - WA BRI X 0 TS C O IR IR AT B 2 A1, B

extended (or radical) pleurectomy/decortications (P/D) { B0 B = O YIBR 2 38 05 4

(radical P/D L 1 extended P/D OFEWATHLF L)

TR ReD B/ Ty Bty BEGNOL - BB R X D ST OB 2 I B S L 5
pleurectomy/decortications (P/D) AR - OB L e v

430G I ) Bt B A AR B R F S i SR A s kR S
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e TR A RS . S o 1 DT
HoH. b1 o0MENE, BEHMEICFEET LY
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EasRRiravy rue— Vel TAZ LN BEEL

5.
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E+HNELARE + S REE) O
BEEIEEE
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EBYTH LY, B trimodal therapy @R 7,
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Wi ¥ o, AMERREEE 20T 7 312 Bl AR R o
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2. TOE YA 2 ARREENIZLT
MPM iZf LCERZDOHES 5, &% TR
B Sz ST wzve, 2011 4E00 MARS study (Me-
sothelioma and Radical Surgery feasibility study) ¥
i3, EPPIZ X A4 RHEE & MEREEE T 2 b
BEEMEROERALILERELT BEEL TThR
72908, F— R ENEHEEO B ICHELD o 72 (&
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EPP) &[EZ, Ficldk, EPP Kb RIFLDEBEIGFHMIAREHRENHD. MPM [T 244
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F APEIRENBL R B IET 2 JE A DY Fi
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Tk O FREE BEA R S K e R A T L 28
B, RAER, WAERRE, lymphohistio~
cytoid MPM (ZMERBEEDSHEEIC 72 B 2 & i34
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IMIG: International Mesothelioma Interest Group
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