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FIGURE 2. Schematic drawing (A} and microphotograph of
grade 0 invasion (B, C). The tumor shows a bronchioloalveolar
growth pattern with no stromal invasion. Hematoxylin and

_: eosin staining (B) and Elastica staining (C): original magnifica-
tion_ x 200. N, normal alveolar cells; T, tumor cells; EF, elastic
fiber framework. o o
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" FIGURE 3. Schematic drawing (A) and microphotograph (B, C)
of grade 1 invasion. The tumor shows features of histologic
invasion in the area of bronchioloalveolar growth (arrows).
Hematoxylin and eosin staining (B): original magnification
% 40, Elastica staining (C): original magnification x200. CF,
collagen fiber (collagenization).
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. FIGURE 4. Schematic drawing (A) and microphotograph (B, C) .
‘of grade 2 invasion. The tumor shows features of histologic |
invasion localized on the periphery of a central fibrosis (arrow).
The invasive foci are seen at the boundary between the central
collapsed fibrosis and the surrounding tumer cells showing
bronchioloalveolar growth. Hematoxylin and eosin staining b ANl EE
(B): eriginal magnification x 40. Elastica staining (C): original . FIGURE 5. Schematic drawing (A) and microphotograph (8, C)
rmagnification X200, EF is the black area. . : of grade 3 invasion, The tumor shows features of histologic
. invasion into the center of a fibrotic focus (arrows). Hematoxy-
lin and eosin staining (B): original maghnification % 40. Elastica

- ‘staining (C): original magnification' X200, -~ © -
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Minimal Invasion in Adenocarcinoma

TABLE 3. Grade of Invasion and Pathologic Characteristics

Grade of Invasion

e e ‘Grade 0 Gradel - Grade2 Grade 3
S e a0 L (n=85) {n=237) (n=46)y (n=212)

Tumor size {cm) c g . SRR

Mean B e 12 16 . s 16

Range * 7 . a0 04220 0.7-2.0 0720 . 0.8-2.0
Size of fibrotic focus (mm) o R S

Mean .’ . 2.0 38 . 6T, T 79

Range “o-11 0-17 ¢ 2416 1-19
Pleural involvement o

Negative 85 (100%) 32 (100%) 46 (100%) 194 (92%)

Positive _ 0{0%) 0 (0%) C0{0%) 18 (8%)
Vascular/lymphatic permeation

Negative 85 {100%) 36 (97%) “ 45 (98%) 68 (32%)

Positive ‘ 0 (0%) 1 (3%) 1(2%) . 144 (68%)
Nodal involvement ) ) -

NO 85 (100%) 37 (100%) 46 (100%) - 155 (73%)

NI-N3 0 {0%) 0 (0%) .0 (0%) 57 (27%)
Pathologic stage - : o e S

I T "85 (100%) -37(100%) -'-\-'«1_‘45(100%) ‘.‘ 150 (71%)

I AR R O 0(0%) 0(0%) L 0(0%) 26 (12%)

m-1v L ‘ 0(0%) 36 (17%)

0 (0%)

related to thie progression of adenocarcinoma, as represented
by tumor size, size of the fibrotic focus, pleural involvement,
vascular/lymphatic permeation, nodal involvement, and
pathologic stage. The tumor size was smaller in grade 0 than in
other grides of invasion, This difference was statistically sig-
nificant between grade 0 and grade 1 (Tukey’s significant dif-
ference test, P < 0.0001), between grade 0 and grade 2
(Tukey's significant difference test, P = 0.0005), and between
grade 0 and grade 3 (Tukey’s %igniﬁcant difference test, P <
0.0001), but there were no significant differences among
grades of invasion other than grade 0. The size of the fibrotic
focus within the lesion tended to.increase in tumors with 2
more advanced grade of invasion. Although this difference
was only margmally sugmﬁcant between grade 2 and grade 3
(Tukey’s significant difference test, P = 0.056), it was signifi-
cant between grade 0 and grade I'(Tukey’s significant differ-
ence test, P ='0.0009) and between grade 1 and grade 2
(Tukey’s significant difference test, P = 0.0009). Pleural in-
volvement was only seen in tumors with grade 3 invasion,
whereas no pleural involvement was seen in tumors with grade
0, grade 1, or grade 2 invasion. Vascularflymphanc permeation
was seen for one Jesion (3%) of grade 1, one (2%) of grade 2,
and 144 (68%) of grade 3, but not for grade 0. Lymph node
mvolvement was seen for 57 tumors (27%) with grade 3 inva-
sion: 24 in N1 stations, 32 in N2 statmns, and one in N3 sta-
tions, However, there was no lymph node mvolvement for tu-

© 2004 Lippincott Williams & Wilkins

© Grade’

0(0%)

. e

mors wrth grade 0 grade I or gradc 2 mvaswn Thc pathologlc
stage was IA in all of the lesions in grade 0, grade 1, and grade

- 2, On the other hand, there were 144 lesions (68%) of stage 1A

in grade 3. The relationship between the grade of invasion and

‘the hi'stblogic subtype as adenotarcinoma defined 1by the WHO

classification is shown in Table 4. All of the acmar, paplllary,
and solid adenocarcinomas had grade 3 invasion: On the other
hand, adenocarcinomas with mixed subtypes ‘(n= ,257) had
various grades of invasion: 37 lesions (14%); with grade I in-
vasion, 46 (18%) with grade 2 1nvaswn, and 174 (68%) w1th
grade 3i mvasmn ) i -

0 DT s
o . . e . g
1. R . Lo : T ._(’ X T

TABLE 4. Relatlonsh|p Between Grade of Invasmn and
WHO Classification, 5, v

WHO Classification (n = 380)

BAC' Acinar  Papillary” Solid Mixed Subtypes
S T L AR 0
rovoo o0 0 - 37
2, .0 s ;-‘0 <. 00 ~:~‘-=I..:.: - ‘:‘46-- :
3 0. 4 0 aT C27 174
Total 85 O B TR+

WHO, World Health Qrganization; BAC, bronchiploalveglar carcinoma,
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Prognosis

The postoperative medlan follow-up period was 4.5
years, There were no operative deaths. The 3- and 5-year dis-
ease-free survival rates of all 380 patients with adenocarci-
noma =2.0 cm in diameter were 82.3% and 76.4%, respec-
tively (Fig. 6). The disease-free survival curves, according to
the histologic subtype by the WHO classification, are shown in
Figure 7. The 5-year disease-free survival rates were 100%
(BAC), 72.4% (mixed sublypes), 55.6% (salid), and 42.9%
(papillary), respectively, No significant difference in disease-
free survival was found among these histologic subtypes. The
disease-free survival curves according to the histologic grade
of invasion (grade 0-3) are shown in Figure 8. The 5-year dis-
case-free survival rates were 100%, 100%, 100%, and 59.6%
for grade 0, grade 1, grade 2, and grade 3, respectively. Tumnors
with grade 0, grade 1, or grade 2 invasion all had a very excel-
lent prognosis, which indicated that tumors with grade 1 and
grade 2 invasion could be considered minimally invasive le-
SI01S.

 DISCUSSION

In 1999, the WHO histologic classification of lung and
pleural tumors was revised. With rcgard to adenocarcinoma,
BAC is described as a form of adenocarcinoma with a pure
bronchioloalveolar growth pattern and no evidence of stromal,
vascular, or pleural invasion. If there is histologic evidence of
invasive growth, it was considered “adenocarcinoma with
mixed subtypes.” In recent reports, the pattern of recurrence
and survival in patients with resected stage [ BAC were inves-
tigated **#*2% The 5-year discase-free survival rate was re-
ported to be 73% by Volpino et al,®° 74% by Breathnach et al,*
and 81% by Rena et al.2* Despite the clear definition of a “non-
invasive” morphology for BACs, these reports included BACs

1 .
N \‘\\\_-_
4
= 76.4%
‘E £
-
7
4
2
0 1 i
0 1 2 3 4 5 6 7
’ ' SURVIVAL (YEAR)
No. of patients at risk _
380 isg - 233 198 1435 9 51 - 9

FIGURE 6. Survival curve for all 380 patients with pulmonary
adenocarcinoma =2.0 cm in diameter. The 3- and 5-year dis-
ease-free survival rates are 82.3% and 76.4%, respectively,
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FIGURE 7. Survival curves accorchng to the WHO classification,
The S-year disease-free survival rates are 100% (BAC), 72.4%

- (mixed subtypes), 55.6% (sohd), and 42.9% (papallary), re-

spectively,

\

with both local and distant recurrence. These results suggested
that tumors with postoperative recurrence must have had inva-
sive features and therefore should not be diagnosed as BAC
without invasive growth: The difficulties of inequivocally rec-
ognizing invasive features by morphology must be addressed.

* Several studies have examined the morphologic features
related to “tumor development or invasion” in adenocarci-
noma,'®19-21:25.27.283132 ghimocato et al focused on “scar”
formation, which is a characteristic histologic feature in ad-
enocarcinoma of peripheral lung, and demonstrated that the
degree of collagenization in the fibrotic focus was closely cor-
related with tumor growth and prognosis.®® They proposed that
tumors with little or no collagenization could be considered to
be in an “early stage™ of development. Yamashiro et al re-
ported that histologic invasion could be suggested by tumor
cells accompanied by a stromal desmoplastic reaction in ad-

Grud.e 0/ Grade 1/ Grade 2
(0=85) . (n=37)

(n=46)

l 1 ’ 1
1%
R N

‘é“ Grade 3 (n=112)
g £ 7 "
3 . 59.5%

e

2

e
] DS TN TR O 4 5. 6 7
“' - SURVIVAL (YEAR)

FIGURE 8. Survival curves according to histologic grade of
invasion (grade 0-3). The 5-year disease-free survival rates are
100% (grade 0), 100% (grade 1) 100% (grade 2) and 59.6%
(grade 3), respectively, =

© 2004 Lippincott Williams & Wilkins
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enocarcmoma and a greater proportion of i mvas;on to the fi-
brotic focus was correlated with a worse prognosis.>! Noguchi
et al suggested that active fibroblast proliferation in adenocar-
cinoma was related to the invasive growth of tumors.?! They
thought that localized bronchioloalveolar carcinomas wuhout
- active fibroblastic proliferation could be considered in situ ad-
enocarcinomas with an excellent prognosis (5-year survival
rate, 100%). Elo et al analyzed the change in the stromal elastic
framework in adenocarcinoma and concluded that the elastic
framework was preserved in the early development of the tu-
mor but was disrupted as the tumor grew, indicating stromal
mvaswn © Suzuki et al reported that adenocarcmomas with a
fibrotic focus of <5 mm in size had an excellent prognosm
(5-year survival rate, 100%), and the size of the fibrotic focus
within the tumor was shown to be a significant prognostic fac-
or.?7 In the present study, among 91 patients of adenocarci-
noma with fibrotic focus =5 mm in size, there were 3 (3.3%)
patients with recurrence. Terasaki et al measured the size of
invasive foci, which were considered by fibroblastic prolifera-
-tion and architectural distortion of tumor cells, and adenocar-
cinoma with invasive foci of =5 mm in size showed low preva-
lence of vascular, lymphatic, and pleural involvement.”? In-
. deed, these histologic features were likely to be closely related
“to the tumeor invasion and development. However, practically,
a diagnosis of invasion” often relies on the discretion of the
. pathologist because the definition of morphologlc ‘invasion”
is equwocal Sk i SIRIERTRFI
~.In the present study, h:sto]ogw ‘invasion” was cons1d-
. ered cellular arrangement in acinic/papillotubular structures
‘or solid nests in a fibroblastic stroma accompanied by col-
lagenization, as in'the 1999 WHO classification. In addition,
- the structural deformity of the stromal elastic fiber framework
"was also evaluated. By highlighting the elastic fiber frame-
work using elastic stain, we were able to more precisely ana-
lyze the morphologic details. Indeed, vascular/pleural involve-
ment could not be demonstrated in any of the 85 patients with-
out’ dlsrupuon of the stromal framework. As a result, a
" histologic diagnosis of BAC ¢duld be established precisely,
and no postoperanve recurrence was observed in these pa-
tients, , : voonnE T
e 4R Accordmg to our deﬁmtlons for the grade of invasion in
adenocarcinoma, tumors with grade | or grade 2 invasion had
neither lymph node metastasis nor postoperative recurience,
even though lymphatic permeation was seen in one case each
in grades 1 and 2. The prognosis of tumors with grade 1 or
grade 2 invasion, like that of BAC, was excellent. Therefore,
despite stromal invasion, adenocarcinomas with grade 1 or
grade 2 invasion should be considered “minimally invasive le-
-sion” with the same prognosis as BAC.
In summary, the prognosis of BACs was excel]ent and
the 5-year disease-free survival rate was 100%. In addition,
adenocarcinomas with grade 1 or grade 2 invasion, ie, “stromal

© 2004 Lippincott Williams & Wilkins

adenocarcinomas™

-

invasion in the area of bronchioloalveolar growth™ and “stro-
mal invasion localized on the periphery’of a fibrotic focus,”
also had an excellent prognosis. Adenocarcinomas with grade
1 or grade 2 invasion can be considered “minimally invasive
early adenocarcmomas
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Clinicopathologic Features of Perlpheral Squamous

Cell Carcinoma of the Lung

Hiroyuki Sakurai, MD, Hisao Asamura, MD, Shun 1ch1 Watanabe, MD
Kenji Suzuki, MD, and Ryosuke Tsuchiya, MD '

Division of Thoracic Surgery, National Cancer Center Hospital, Tokyo, Japan .

Background. The clinicopathologic features are still
unknewn in peripheral squamous cell carcinoma of the
lung, unlike centrally located carcinomas. In this retro-
spective study, we investigated the clinicopatholegic
characteristics of patients with peripheral squamous cell
carcinomas.

Methods. Of 1,381 primary lung carcinomas surglcal]y
resected at the National Cancer Center Hospital, Tokyo,
from 1995 through 2001, 70 (5.1%) peripheral squamous
cell carcinomas of 3.0 cm or less in diameter were studied
retrospectively in terms of clinicopathologic characteris-
tics such as age, sex, past history, smoking, tumor size,
mode of operation, extent of :lymph node’ dissection,
pathologic lymph node’ status, mode of recurrence, and
cause of death.

Results. These patients ranged in age from 49 to 82
years, with 'a mean age of 69.2 years. Thirty-nine patients
(56%}).were at increased risk preoperatively. The. inci-i
dence of lymph node metastasis was 25%, and larger

Many squamous cell carcinomas of the lung arise in
-central airways, where the tumor shows both
endobronchial and invasive growth into the peribron-:
chial tissue, lung parenchyma, and nearby lymph nodes,
sometimes compressing the pulmonary artery and vein.
The clinicepathologic features such as carcinoma in situ
and extension along the bronchus are well known in
centrally located squamous cell carcinoma [1-5]. On the
other hand, in peripheral squamous cell carcinoma, a
smaller tumor is supposedly associated with the “early
stage” of tumor development. Several reports have indi-
cated that peripheral squamous cell carcinoma is accom-
panied by a quite low prevalence of lymph node metas-
tasis, especially in tumors 2 cm or less in diameter [6-12].
This might reflect its tendency to remain localized and
slow in tumor growth [11, 13]. However, few, if any,
studies have specifically examined the clinical and his-
topathologic features of peripheral squamous cell carci-
noma because of its relative infrequency.

So far a causal relatlonshlp between cigarette smokmg
and squamous cell carcinoma of the lung has been
established from many epidemiologic and laboratory
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tumors tended to be associated with a higher prevalence,
although this difference was not significant (p = 0.12),
None of the patients with N2 disease had skipping
metastasis. Recurrence was observed in 13 patients (19%),
There was no significant correlation between recurrence
and the extent of lymphadeneéctomy or the mode of
operation. The B-year overall and ' disease-specific sur-
vival rates were 73.4% and 85.9%, respectively. The cause
of death was recurrence in 53% and other disease in 47%.

Conclusions. We propose that mediastinal hilar lymph-
adenectomy should be routinely conducted as a curative
operation for low-risk patients with small peripheral
squamous cell carcinomd. We further propose that for
patients who may have difficulty tolerating this proce-
dure, pathologic examination of intraoperative frozen
sections from the hilar node could be useful for planmng
a surglcal strategy. ’

R (Ann Thorac Surg 2004 78: 222-7)
. ©2004 by The Society of Thoracic Surgeons

studies [3, 14, 15]. Smoking is an important risk factor for
cardiovascular disease and impaired pulmonary function
with chronic obstructive pulmonary disease [16). With
regard to surgical treatment, we sometimes are obliged to
performed lesser resection, irrespective of surgical cur-
ability, for patients with peripheral squamous cell carci-
noma because of their risk factor, although major lung
resection has been the standard operation of choice for
non-small cell lung cancer [17]). However, if peripheral
squamous cell carcinomas actually tend to remain local-
ized, even'lesser resechon ‘may be consnderecl curative
resection.’

In this retrospective study, we sought to clarify the
chmcopathologlc features of patients with surg1cally re-
sected peripheral squamous ce]I carcinoma and to work
out the surg1cal strategy.

¢

Patients and Methods Lo .

For the 7—year perlDd from January 1995 through Decem-
ber 2001, a total of 1,381 patients underwent surgical
resection for primary lung carcinoma at the, Natxonal
Cancer Center Hospital, Tokyo. Among these, 70 patients
(5.1%) with peripheral squamous cell carcinomas of 3.0
cm or less in diameter were considered for this analysis.
These patients accounted for 22% of all 317 patients with

0003-4975/04/$30.00
doi:10.1016/j.athoracsur.2004.01.02%
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primary squamous cell carcinomas that were resected
during the 'same period. Their TNM stages were deter-
mined according to the Union Internationale Contre le

Cancer (International Union Against Cancer} staging -

system [18]. Peripheral squamous cell carcinoma was

defined as that arising from subsegmental or other distal .
bronchi and bronchioli, based on a previous report by« :

Shimosato and colleagues [19]. The medical record of
each patient was reviewed for age, sex, past history,
smoking, tumor size, mode of operation, extent of lymph
node dissection, curability, pathologic lymph node sta-
tus, mode of recurrence, and cause of death, The follow-
ing patients were considered preoperatively:as being at

increased risk as previously reported [20, 21]: (1) patients’

older than 75 years of age; (2) patients with pulmonary

dysfunction, defined as forced expiratory volume in 1

second of less than 800 - mL; (3) 'patients with a past
history of myocardial infarction or angina pectoris;. (4)
patients with a past history of cerebral infarction; and (5)

patients with insulin-dependent diabetes mellitus. Pa-.

tients were considered as being at increased risk when
they had diabetes based on history and need of insulin.

Smoking status (never, former, or current) was recorded -

at the time of admission. Smoking history was catego-

rized as negative for. “never”.cigarette smoker and as.
positive for “former” or “current” smoker. The extent of

lymph node. dissection or sampling’was based on the
lymph node map for lung cancer proposed by Naruke
and colleagues [22]. In-addition, we performed selective
mediastinal:lymph node dissection according to the re-
port by Asamura and associates [23]. This report demon-
strated that single-station lymph node metastasis to the
subcarinal station without superior mediastinal involve-
ment occurred rarely, less than 2%, for tumors of the
right upper lobe 'and the left upper segment. In this
procedure, for tumors of the upper lobes, subcarinal and

lower mediastinal lymph node dissection could be omit-:

ted unless involvement of the pretracheal lymph nodes
was noted by a frozen-section examination during the
operation. Mediastinal metastasis was considered “skip-
ping” if any of the mediastinal lymph nodes was involved
by the tumor, without hilar or intrapulmonary node

metastasis.. Operative death was defined as any death.

within 30 days of the operation or during hospitalization.
Cancer recurrence was carefully divided into three cate-
gories according to the site of the initial relapse: locore-

gional, distant, and at both sites simultaneously. Locore-.
gional recurrence was defined as any recurrent disease

within the 1p51lateral hemithorax, medlastmum, or supra-
clavicular lymph nodes. All other sites of recurrence were
considered distant metastases,

After discharge from the hospital, patients were fol-
lowed at 3- to 4-month intervals for the first 2 years,
6-month intervals for the subsequent 3 years, and yearly
thereafter. Follow-up evaluation included physical exam-
ination and routine hematologic and biochemical analy-
ses, and chest roentgenograms were monitored for evi-
dence of recurrent or other disease. Computed

tomography was selectively used as a follow-up screen-:

ing study when the screening roentgenographic studies

7 Sex
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Table 1. Characteristics of Patients

Characteristic Number
Male 65(93%)
" Female : ‘ 5(7%)
:Age (y) -
Range C " 49-82
Mean : 69,2
Smoking
Positive 69 (99%)
Negative . o T 1(1%)
Tumor size {cm): + - N L TR :
Range ©:.: C o 10-—30 '
Mean - . .- : - ‘ : 22
Lymph node dissection , . - ., - ., L
Mediastinohilar 23(33%)
Hilar only/ none 47 (67%)
Curability of surgery . SR
Complete . - .. ; . . o 691(99%)
Incomplete - ' S 1(1%) .

suggested a new abnormality. In some patients who were
lost. from this postoperative follow-up schedule, fol-
low-up was obtained by direct patient contact by tele-
phone interviews, and also obtained from the referring

physicians if direct” patient contact was .not- possible..

Postoperative follow-up was complete with regard to

survival and the time and location. of ‘any recurrent

disease in all patients.
Survival rates were calculated by the Kaplan-Meijer
method using the date of operation as the starting point

and the date of death or last follow-up as the end point,,

Disease-specific survival was’defined as the' time be-
tween operation and cancer-related death, where deaths

by causes other than lung cancer were considered cen- -

sored. Overall survival was defined as the time befween
operation and overall deaths. A »* test was used to
compare the various rates. Significance was defined as a
P vaIue of less than 0 05. :

i1

Results
Chmcopathologic I-'mdmgs

The clinical characteristics of the 70 pat:ents are pre-’
.sented in Table 1. Sixty-five patients (93%} were men and

5 (7%) were women. These pahents ranged in age from 49
to 82 years, with a mean age 'of 69.2 years. Sixty-nine

(99%) patients were _smokers, whereas ‘only 1 was a

P

Table 2. Patients at Increased Riék;

Factor = ..o 0 e - '+ v ... Number
High age (= 75 y) 17 (24%) .
Cardiac disease 10 (14%)
Pulmonary dysfunction 12 (17%)
Cerebral infarction : : 34%) |
Total | 39 (56%)

:
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Table'3. Mode of Operation for Patients and Percentage of
Patients at Increased Risk

Ann Thorac Surg
2004;78:222-7

Table 5. Lymph Node Involvement According to Tumor
Diameter

Increased
Mode of Operation Number : Risk
Prneumonectomy 2(3%) ° 0 (0%)
Lobectomy 43 (62%) 17 (40%)
Segmentectomy B (11%) 7 (87%)
Wedge resection 17 {24%) 15 (88%)
Total 70 (100%) 39 {56%)

nonsmeker. The tumor size ranged from 1.0 to 3.0 ¢m,
with a mean size of 2.2 cm. Curative lung resection was
performed in 69 patients (99%). The exception was 1
patient who had a residual tumor because of a perinodal
invasion extending from the hilar lymph node to the
bronchus. Thirty-nine patients (56%) were preoperatively
at increased risk {Table 2}, Approximately a quarter of
them were older than 75 years of age. With regard to the

mode of operation, pneumonectomy was performed in 2

patients (3%), lobectomy in 43 (62%), segmentectomy in 8
{11%), and wedge resection in 17 (24%). No patients
received adjuvant chemotherapy or radiotherapy after
surgery. The fraction of preoperative increased-risk cases
in each mode of operation is shown in Table 3. The
prevalence of patients at increased risk was higher in
limited resections such as segmentectomy and wedge

resection. Intraoperative lymph node dissection or sam-

pling was performed in 55 of 70 patients. It was omitted

in the other 15 patients because of their increased risk.

Among these 55 patients with lymph node dissection or
sampling, the pathologic stage was IA in 39 patients, IB in
2, IIAin 8, 1IBin 1, IIIA in 4, and 1IIB in 1, The TNM stages
for each of the tumor were also recorded (Table 4).
Fourteen (25%) of these 55 patients had lymph node
metastases.. The relationship between tumor size and
lymph node metastasis for the 55 patients is shown in
Table 5. The incidence of lymph node metastasis tended
to be higher in tumors larger than 2.0 cm in diameter
(33%) than in those that were 2.0 cm or less in diameter
(14%), but this difference was not significant (p = 0.12).
Cancer recurrence was observed in 13 patients (19%) and
was locoregional in 6, distant in 4, and both simulta-
neously in 3. The time intervals from the initial operation
to the discovery of recurrence varied from 0.4 to 2.7 years.

Table 4. Stage by TNM Category

TNM Stage No. of Patients

Stage 1 Total = 41
T1 N0 M0 ' 39 (70%)
T2 N0 M0 C2(4%)

Stage II Total = 9
T1 N1 MO 8{15%).
T2 N1 M0 L 12%)

Stage III Total =5
T1 N2 M0 . 4(7%)
T4 N2 MO 1(2%)

Lymph Node
Metastasis
Tumor Diameter (cm) Negative Positive p Value
=10 1{100%) 0(0%)
>10and =20 18 (86%) 3(14%)* 0.12
>20and =30 22{67%) 11 (33%)"
Total 41 (75%) 14 (25%)

2 Two of 3 cases with N2 disease. ® Three of 11 cases with N2 disease.

Cancer recurrence was analyzed retrospectively by tak-
ing into account the mode of operation and the extent of
lymph node dissection (Tables 6, 7). First, patients were
divided into two groups according to the mode of oper-
ation. The lobectomy group included 45 patients who
underwent pneumonectomy or lobectomy.. The limited
group included the remaining 25 patients who under-
went segmentectomy or wedge resection. There was no
significant difference in cancer recurrence between these
two groups (Table 6). Second, patients were divided into
two groups according to the extent of lymph nodeé dis-
section (Table 7). The regional group included 47 patients
who underwent node dissection up to the hilum or who
received no sampling. The systemati¢ group included 23
patients who underwent systematic mediastinal hilar
node d1ssechon There’ was no significant correlation
between the extent of lymph node “dissection and 'the
mode of recurrence. Five (22%) of the 23 patlents thh
mediastinal hilar lymph node dissection had N2 disease,
Although the number of patients was limited, none of
these patients had skipping metastasis (Table 8),

Prognosis *

The median follow-up period was 3.5 years. The overall
and disease-specific survival curves for all 70 patients are
shown in Figure 1. The overall 3- and 5-year survival
rates were 80.4% and 73.4%, respectively. In contrast, the
disease-specific 3- and 5-year survival rates were 85.9%
and 85.9%, respectively. None of the 15 deaths was
considered an operative death. The cause of death was
cancer recurrence in 8 pat:ents {53%) and other disease in
7 patlents (47%, Table 9) .

‘

Table 6. Relationship Between Cancer Recurrence and Mode
of Operation

Mode of Operation

: Lobectomy . Limited .
Mode of Recurrence (n = 45) {n = 25) p Value
Locoregional 3(7%) 3(12%) 0.65
Distant 3 (7%) 1(4%) 0.45
Both simultaneously 2{4%) 1 (4%} 0.93
Total 8(18%) 5{20%) 0.81
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Table 7. Relationship Between Cancer Recurrence and Extent
of Lymph Node Dissection

Node Dissection

Systematic Regional
Mode of Recurrence (n = 23) (n=47) p Value
Locoregional ' 1 (4%) 5(11%) 0.38
Distant 2(9%) 2 (4%) 0.45
Baoth simultaneously 1(4%) 2 (4%) 0.99
9 (19%) - 0.86

Total 4 (17%)

Comment

Squamous cell carcinoma of the lung more often arises in
the central airway. The prevalence of peripheral squa-

mous cell carcinoma among all squamous cell carcino--

mas has been reported to range from 15% to 30% [24, 25].

Epidemiologically, cigarette smoking is likely to be a major -

factor in the causation of squamous cell carcinoma [14, 15].

In this study, peripheral squamous cell carcinoma was also

closely associated with cigarette smoking. All of the patients

except one woman were smokers. However, this one pa--

tient inhaled passive smoke and had worked with smoking

colleagues for 25 years. Smoking is closely related to car-.

diovascular and pulmonary diseases, and the present study
had increased risk as cardiovascular and pulmonary. dis-
eases in 35% of patients, There was also a marked male
predominance in its incidence,

The incidence of nodal mvolvement in 70 pahents w1th .

penpheral squamous cell carcinomas that were 3 cm or

léss in diameter was 25%. When stratified by tumor size, )
the incidence of nodal 1nvolvement was 14% in tumors 2

cm or less in diameter and 33% in those more than 2'cm

in diameter. There was a lower tendency for nodal

involvement in tumors 2 cm or less in diameter, although
this difference was not significant. The rate calculated for

tumors 2 cm or less in diameter was greater than those
reported previously: 6.3% by Asamura and colleagues [6],
7.4% by Oda and colleagues [101, and 0% by Watanabe'

and ‘colleagues [12].

In the present study, none of the patients with N2
disease had skipping metastasis, although the total num-
ber of patients in this study was limited. So far it has been
reported that skipping metastases for peripheral non—
small cell lung cancer cecur in approximately 25% of N2
disease [26, 27]. On the other hand, Asamura and col-
leagues [6] reported that skipping metastasis occurred

almost exclusively in adenocarcinomas. This rarity of

. - ; O . L '

Table 8. Lymph Node Involvement in Patients With
Mediastinal Hilar Nede Dissection

Pathologic Node Status Number
N0 ) 16 (71%)
N1 T2 %)
N2 _ 5 (22%)
- Total ‘ ’ T T 23(22%)

* Zero of 5 cases of N2 disease involved skipping metastasis.
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»

Disense-specific survival

2 .
'E Overall survival
§ , .

T T Ls T T T T

e .12 3 4 s .. 6

o SURVIVAL {YEAR)

No. of patienis at risk “ . L
0. 6 , 47T 34 . 2 18, 16,

Fig 1. Overall and d1smse-s;:eaﬁc survma! curves for aII 70 patients
with peripheral squamous ecll carcinomas 3.0 ¢ or less'in diame-’
ter. The 3- and 5-year overall survival rates were 80.4% (95% confi-
dence interval, 68.7% to 93.4%) and 73.4% (95% confidence inter-
val, 52.7% to 83.0%), respectively. The 3- and 5-year disease-
specific survival rates were 85.9% (95% confidence interval, 71.3%
fo 95.1%) and 85.9% (95% conﬁdence interval, 66.8% to 99. 2%),
respechvely o S - !

sklppmg metastasis in’ squamous cell carcinoma may
reflect the relatively slower growth and greater tendency
to remain localized than the other cell types. None of the
patients in the present stu dy were included in that earher

study Thus, as Asamura and colleagues [6] proposed ]

among small penpheral squamous ‘cell carcinomas, me-
diastinal lymphadenectomy m1ght be dlspensable if the

hilar lymph node is proven to be tumor-free on patho-

logic examination of frozen sections dunng the operahon

The ﬁnchngs in the present study are ‘consistent with thls';
strategy for lymphadenectomy in patients with peripheral

squamous cell carcinoma, as mediastinal nodal involve-
ment is less common and no  skipping metastasis occurred.

Most of the patients were at increased risk’ preopera-'

tively," and’ this ‘was the main reason that some were

inevitably candidates for limited resection. The preoper- -
ative risk level for patients might determine the mode of

operation. Moreover, this would account for the rela-
tively high prevalence of noncancerous deaths. In the
present study, 4 of the 7 patients who died of noncancer-
ous diseases died of pneumonia. A policy of immunizing
postoperative patients with a pneumococcal pneumonia

Table 9. Causes of Death

Cause of Death Number .-
Perioperative 0(0%)
Cancer-specific 8 (53%)
Other disease 7(47%) "

Preumonia 4

Cardiac failure 1

Gastric cancer 1

Drowning 1
Total ) 15 (100%)

: .
2
:
5
&
o
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vaccine might be effective in preventing pneumonia,
although we did not have this policy for any patients.
Lobectomy for T1 peripheral non-small cell lung can-
cers has been the standard operation of choice since the
randomized trial conducted by the Lung Cancer Study
Group {17]. This study demonstrated that the limited
resection such as wedge or segmentectomy had three
times more local recurrence than the lobectomy. In
addition, several reports have suggested that complete
mediastinal hilar lymph node dissection can improve
survival for non-small cel! lung cancer [28-30]. In the
present study, there was no significant difference in
cancer recurrence among the modes of operation. Re-
garding the extent of lymph node dissection, although
the information in Table 7 indicates a slight suggestion

that complete mediastinal hilar lymph node dissection .

improves survival, this difference was not significant.
However, the lack of statistical significance might indi-
cate a type II error because the numbers in our study
were too small to draw inferences from.. | .

We considered the clinicopathologic features of pe-
ripheral squamous cell carcinomas to be as follows:

» These tumors were closely associated with a smoking
history. - ‘ o o

+ Patients with these tumors were frequently at in-
creased risk.

» Larger tumors were associated with a higher preva-
lence of lymph node involvement. :

+ Skipping metastasis of N2 disease was rare. ™

» There was a relatively high prevalence of noncancer-
ous death, ’ ‘

We conclude that mediastinal hilar lymphadenectomy

should be performed routinely in peripheral squamous

cell carcinomas that are 3 cm or less in diameter, as well
as in peripheral non-squamous cell carcinomas if the
patientis at good risk. Furthermore, if it is suspected that
the patient will not easily tolerate this procedure because
of his or her increased risk, pathologic examination of
intraoperative frozen sections of the hilar node would be
useful for planning a surgical strategy. On the evidence
of no hilar lymph node metastasis, limited resection may
be curable for peripheral squamous cell carcinomas in
oncologic and physical aspects.
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The Society of Thoracxc Surgeons. Forty-ﬁrst Annual

Meetmg

Please mark your calendars for the Forty-first Annual
Meetmg of The Society of Thoracic Surgeons, to be held
in Tampa, Florida, from Jan. 24-26, 2005. The program
will provide in-depth coverage of thoracic surglcal topics
selected to enhance and broaden the knowledge ‘of car-

diothoracic surgeons Attendees will benefit from tradi-.

tional Abstract Presentations, as well as Surgical Forums,
Breakfast Sessions, Surgical Motion Plctures, and Town
Hall Meetmgs on specific topics.

Advance’ reglsfrahon forms, hotel reservahon forms,'

and. details regarding transportatlon arrangements, as
well as the complete meeting program; will be-mailed to

Society members this fall. Also, complete meeting infor--

mation will be" available on the Society’s’ Web site at
www.sts .org. Nonmembers who wish to receive informa-
tion on the Annual Meeting may contact the Socxet'y s
secretary, Gordon F. Murray Do

‘:':_‘.

© 2004 by The Society of Thoracic Surgeons
Published by Elsevier Inc

Abstracts for the meeting must be submitted electron-
ically. The electronic submission form may be accessed at
http:/fwww.ctsnet.org/abstracts/sts. There is no charge
for submitting your abstract electronically. The electronic

submission deadline is August 20, 2004 at 5 pm CDT. The.

DVD submission deadline is August 9. Please direct any
questions to STS headquarters. - o

Gordon F. Murray, MD

Secretary

The Society of Thamctc Surgeons r
633 N. Saint Clair 8t, Suife 2320 .. -
Chicago, IL 60611-3658

Telephone: (312} 202-5800

Fax: (312) 202-5801 . . B R
e-mail; sis@sts.org . ‘ o
website: www.sts.org . : . oy
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Co-operative Study of Spiral Z Stent

for Malignant Airway Stenosis

(5B, 2003;25:632-636)

Hirohito Tadal; Teruomi Miyazawa?; Yoshifumi Hosokawa3; Yuichi Takiguchi’;
Masahiro Tsuboi®; Michiaki Suzukib; Kinya Furukawa’; Masayoshi Kuwabara¥;

Jun Araki®

ABSTRACT — Purpose. To evaluate the feasibility and efficacy of the spiral Z stent in multi-institutional prospec-

tive study. Patients and Methods. Patients who have dyspnea from malignant airway stenosis and are candidate for

airway stents insertion were treated with Spiral Z stents, with local anesthesia in 25 cases and with general anesthesia in

16 cases. Results. Sixty spiral Z stents were placed to trachea to bronchi for 41 patients with few complications. The
degree of airway stenosis and the WHO dyspnea index were improved significantly up to 2-3 months after insertion of

this stents. Conclusion. Spiral Z stent is safety and effective for relieve symptorms of the patients with malignant airway

stenosis. (JJSB. 2003;25:632-636)

KEY WORDS — Malignant airway stenosis, Spiral Z stent
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Co-operative Study of Spiral Z Stent for Malignant Airway Stenosis—Tada et al

Table 1. Demographics

Age mean 64 y.o. (4283 y.0.)
Gender male : female 29:12
Original disease

lung cancer: 32 (adenocarcinoma: 15, squamous cell carcinoma: 13, small cell carcinma: 3, unclasified: 1)

esophageal cancer: 5

others: breast cancer: 1, thyrotd cancer: 1, thymoma: 1, gastric cancer: 1

Previous therapy (treated: 28 *, none: 13}

chemotherapy 5
radiation therapy 3
chemo-radiation 10
other stent insertion 3
laser/eletrocautery 2

Toal 41 cases (60 stents were inserted)

* There are some overlaps in the number of cases.
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L E L7 EFETEIHRIE 2001 £~2002 E£C, BINHEL
AT Y PEREHBANICT > TWAEESIERTH
5. BEUEMARIT306IE Lz, GRS X ONEMR L,
2, FOBEZ1 AR, SEESIICIAHBEICLS
PEARREEORE, WHO dyspneaindex, ECOG @ Perform-
ance status, PR EREE, BIRRIL A7 X 4T 2 TTEER R D 75
CEELA S BReHEELT, EEH, T,

FEaRokmidE, HAME, ReEiziowTiELr.

R

FRAREEETAE FEIPRIFNE, HEEERKSST
FRbES PR — R, BMHERASED » HHEIBREE
B, HAXKFEEFEIREHAREME L ERErEU 23R,
C BN ErE R, HIPEMRRIERSE Ly —, X
ATILEEM L v & —RRENE, HSEREDBTR
FARERPULEREE, (LCIML S oA R 258, ATARRIAIZ
L7z FPAMPICFEE LB 41 FIAEF S H, §
BOFRDANA FNZT AT FOIRA SR, EFOHER
i3, FHEMGLRET, Bhid2: 28iCho7 i
fs2f, ABHsH, Tl THo A, BIHEENHT,
1EEFREED & 5 B, BOTHMko A 3, Mt ibsene
EAThR T2 D 10FITH - 2. Tofuizfho 2+
YA TIREBENT VAL O3 H, L—F—wR
HELEAE 1 FLCHEITF ST/ (Table 1).

Peag ORI~ ORI L AUER O R AR A
L& 18FIC, ERESH, SEM 106, MISEML
), BV —FHESHTH -7 (Table 2).

AT v MOREARL, 16 FlAte i FREEHC 25 PIATE
FRIRREETICAT > FASHE S R, 12 FIATEE AT EET
20 PIAERMRE IR T CH R S 27 >~ MTAR
ORI & LT — PR 9 Fli, L —9 /B
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Co-operative Study of Spiral Z Stent for Malignant Airway Stenosis—Tada et al

Table 2. Mode of stenosis

n =41
1 Mixed stenosis 18
2 Infiltrative stenosis 8
3 Extraluminar stenosis 10
4 Granulation stenosis 1
5 Polypoid stenosis

Table 3. Anesthesia and the dilation
method before insertion

Genaral anesthesia 16
Local anesthesia 25
Balloon dilatation 9
Laser/electrocautery 5
Debulking with rigid scope 1
Without dialtion 26

Table 4. Mode and size of spiral Z stent (single
stent insertion: 26, more than 2 stents insertion:
15) and site of placement

Straight type (diameter % length)

10 mm X 50 mm 1
12 mm % 30 mm 11
12 mm X 50 mm 7
156 mm % 40 mm 6
15 mm X 60 mm 3
18 mm x 80 mm 3
20 mm * 80 mm 3
Taper type (diameter % length)
10/8 mm X 30 mm 3
12/10 ram ¥ 40 mm 6
14/12 mm X 40 mm 7
16/12 mm % 60 mm 3
1812 mm % 100 mm 4
20/14 mm X 100 mm 2
Site of placement
trachea 8
trachea-main bronchus 13 (rt: 6,1t: 7)
trachea-intermedius 3
main bronchus 8 (rt: 2,11: 6)
main bronchus-intermedius 12

intermedius
right lower lobe bronchus

IS BRADISFIS, TMIEHHIZ XS debulking 4% 1 {7
IiThhidt, Toftiditos AL NI AF
¥ rAEA SR (Table 3).

90 1
- 80 A
10 1
-]
560—
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5 40 4
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= 20 H + 1
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2 month
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Figure 1. The changes in degree of airway stenosis.

4-.
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-
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o i !
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Figure 2. The changes in WHO dyspnea index.

4«

Perfomance status

1 month 3 month
2 month

1 week
day 2week

before

Figure 3. The changes in ECOG performance status.

BHEWAZANSLAFWVZATY ML, AFL—FE®
LA A, F=—HOLod B EH R, T
AR A SRR 2 F oo THASRZ L OED
L 21 A, FREENLPEATE LI DL 12
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Co-operative Study of Spiral Z Stent for Malignant Airway Stenosis—Tada et al

Table 5. Complication

Stent fracture 2 (immediately, immediately}

Stent migration 2 {immediately, after 6 months)
Hemoptysis 1 {after 1.5 months)
Prneumothorax 1 {immediately)
Preumomediastinum 1 {immediately)

Fever 1 {immediately)

Pain 1 (after 5 days}

Ehol:. ABDH, TREXOAL, PHEEX®R, T
EREFIZEhEFNE, 8, 6, 1FMAEN/z(Table 4).

SUHsEre iR EE L, e E 100% £ L, HELRVWLD
0% LFEETHE, HEMNETATOERT 81~90%
ORBEHEATH -7, A7y PEREES 1AM T
MEFEREIL 11~20% LR L, FOMRIZ3 r AU ERE
2% LTz (Figure 1). WHO @ dyspnea index @3
ST T Er S TE~ESE L (il L T2
+ A B F CHEIZWY, Figure 2). Performance status
i, HERWMERBLTLIy HEEFCHRIIHEL W
(Figure 3).

EHEIX Table5 o L. A5 v MEEERF >
FOMEREVEEL 2FICA LRI, XAF Y FEED2
BUERT ¥ P TAFEUCIHEALERTHLY, 45
ENIMATORIRATF Y FPOEHDB O IENRLRAF U b R
AT HHEOBMICIRG LD TH S, £oliiz, A
WHAMOIBE, UF, HEAME, RHRSThEn ] FlaH
L, SMEHFA FIA X —DfFAICREELTWS,
BPNCHERAE RN/, AEET ToREDHPIANIL 70
H (580~140 H) E RIF TH oAz, TEF, EEROK
R THLIEFANE DI, £ 11 2~3 » AT L
THBYMSTZ32 » B CTH o7 (Figured).

A 40 U DWTHIE s RS R -
BV - B3v & OB 3,30, 8 #, RO B - BE -
TnEoREIZ 24, 16, 06, FRMBOEMMIZOW
Ti2 28, 12, 1fl&ME%EEN. RethiconTiE, 3
HREE B2 -REeThvipEshizioidee,
14, 4FITH D, 90% DEFITEETHo/LHESN
oo BRMEIZOWTIE, EEICER - HH - HFHTRW
EDOEEIZEL 20,17, 3WTH D, 925% PERTH-
mEHES .

E &

W, SHORT Y PHHBESHERSATWS. B
TEFEMNETHBIWAE 2 A F > b iE, Dumonstent, Dy-
namic stent, ¢ Ultraflex stent, & spiral Z stent T 5.

Zstent 13, %I DADHERTHA SRAH, Th
LOBEFEHEDAT » FThotz, TOH Cook fh

MST 3.2 months

survival

Figure 4. Survival after stent insertion.

& 514 B Gianturco Z stent A1 58358 & L A=A {EHT35
mm @b D F THIE L, migration FRiR 287 » 2 50
W Wiz, TD Zstent T AW E IS, EILT LAEFH
bokh, A7 Y FOMIEIH b L HE SIS
haZ kidedoi. 68

Ultrtraflex stent IXIFAAFE TH LH I L, M EHIVN
BV HREHCHTIREEMRTFTHD, Hik
AT MNTHDEHEZLLTWAS. ™ L, EOMitEN
R E D H =% KELL EEb B b, {EARE
BhdhaoTwnd, YUIXEAZYLOERTH S Dy
namic stent & [EFEICMEATIERICE {, HHET 512
A= RFUHE. SSRGS, WEOSVIVRAF YT
# % Dumon stent A& < HW o B L 51227z &)
IYRFT Y MIFADLBIZEENPLETH S0,

LS ORRTHEIC AV ORI ko .

SEMBEEShEZAN,SLVIRTF Y ML, 2D
Cook#HDAF ¥ Mo Twh7 v rail L2
E, BEETERLLTEELES BT 2SR ESIS
LBRWBPE L LizE, ANSISNVIITBIET
zigrzag ERar o ¥HE2 L L2 &, LMEm sz
F3em it EEL I LBAREEDAT» P EELGRELL
722k, F=N—HOAFL MEBEIMLEZE, 0
FKhELTERERDIOTHD. BEETRYE - 8F5%0
PC—IFDAICRE S Lkt eRT DO Tk %
., EHITohT, 4@l Tl he
EFEENRIT 5 ENRETH L. T0he, &E-
SEXRAEL, "RELTT, EREZATEwo R
BEETIHEHIILBNENRTHS. UL, F—si—H
DAF Y ki) T O EITIE migration 2FE S L
T L% @T, migration LI { v metallic stent T#H %
WMRVLBEERD, 5512, COBRETLALND IS
HEhohJFEIIITT, bLIEEEETX A SHEA
BRI HDZLRAT Y FPREZBWTEROEOXKE %
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ZAF ¥ I, Ultraflex L HBLTWAEEZLNS,

Metallic stent Cid, fEAR DM & L CHRELRLOMN
KVPLETHILELEESNTWEHY, EROBROE T
LY, MMATREITHLFICAT Y FAEAESRL I LD
Zv. SEOEFATHFELBLThewE AN EH
TWVREFANEL ALNAED, FHIZLAZTESIGHE
Shilrhoi.

= =W

AL GNZATF Y MIRWEEERATHL, HEOXK
WL Ras I L TL R TIEETRTH
b, 900% L EOEMIzowWTRESA>THEEHES L
7.
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Optimal Distance of Malignant Negative Margin in
Excision of Nonsmall Cell Lung Cancer: A
Multicenter Prospective Study
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Background. Complete excision of nonsmall cell fung
cancer is necessary during a limited resection procedure,
as a malignant positive margin can lead to margin re-
lapse. Because there is scant information available re-
garding the optimal size of a malignant negative margin,
we conducted a multicenter, prospective study to more
fully elucidate this area of concern.

Methods, Two hundred five pulmenary tumors (22
nonsmall cell lung cancers and 183 undiagnosed lesions)
were excised, of which 118 nonsmall cell lung cancer
lesions were analyzed. Malignant status was considered
positive when either a cytologic or histologic technique
revealed the margin to be malignant. Maximum tumor
diameter (from 4 to 45 mm with an average of 15,3 mm),
margin distance (from 0 to 25 mm with an average of 9.3
mm), tumor location, extent of stapling carried out, and
performance of a thoracotomy were the variables, .

Results, Seventy-two of the sample tissues (61%) were

A [imited pulmonary resection for nonsmall cell lung
cancer (NSCLC) has two indications: (1) an inten-
tional limited resection and (2) a compromised limited
resection. In the former, a segmentectomy is an option,
which is generally carried out for small peripheral lesions
(less than 2 cm maximum diameter) and has a similar
survival rate as a lobectomy {1, 2]. A wedge resection can
also be used for an intentional, limited resection and is
usually carried out for lesions with a diminutive malig-
nant potential {eg, bronchiolo-alveolar cell carcinoma)
13, 4]. As for a compromised limited resection, a wedge
resection is one of the most common techniques to
remove NSCLC tumors from high-risk patients [5-8].
An NSCLC lesion should be resected appropriately, as
a malignant positive margin has the potential to cause
surgical margin relapse {5-11). It has been shown that
cytologically malignant positive margins cause margin
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malignant negative. The negative group had smalier
maximum tumor diameter, greater margin distance, le-
sions in more easily resectable regions, and more often
required stapling only. Using a multivariate analysis,
maximum tumor diameter and margin distance were
found to be independent factors. The number of malig-
nant negative margins was 7/7 (100%) when the margin
distance was greater than 20 mm, and the number of
malignant negative margins was 21 of 21 (100%) when
the resected tumors had a margin distance greater than
the maximum tumor diameter. .

Conclusions. Malignant 'positive rhargins were not
found when the margin distafice was greater than the
maximum tumor diameter, which was considered to be
the optimal margin distance for prevention against mar-
gin relapse. D o
© "¢ " (Ann Thorac Surg 2004;77:415-20)
© 2004 by The 'S;')c‘iety of Thoracic Surgeons

!

relapse in 40% to 60% of such cases, even if the resected
malignant tumor has a negative histology margin {12-15].

A large amount of distance between the surgical mar-
gin and tumor can provide a malignant negative margin;
however, it is sometimes very difficult to obtain, because
the amount of lung tissue that is removable is limited, We
conducted a multicenter, prospective study in order to
determine the distance threshold for a malignant nega-
tive surgical margin' for excision’ of NSCLC using both
compromised patients and good-risk patients who un-
derwent a completion lobectomy.

Material and Methods

Study Design = '~

We recently developed a new technique (the run-across
method) that is used to extract tissue samples from the
whole of the surgical margin. An explanation of this
technique and preliminary results were first published in
1999 [12]. In that study we found that approximately half
of the surgical margins contained malignant cells, which

0003-4975/04/$30.00
doi:10.1016/50003-4975(03)01511-X
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Peripheral pulmonary tumor (n=205),
NSCLC {n=22)
UOLT (n=183}
]
| Tumor excislon _I
I
Run-atross method |
1

I — 1
Mot NSCLC (n=87) : off protecal] [ WSELE (n=118) ; envalled |
" L

| Highrisk candidate F] Goud-isk candidate ]

I
{__ Evcision alone (n=41) | [Completion Iobectomy (n=77)]

Fig 1. Flow chart of patients. (NSCLC = nonsmall cell lung cancer;
UDLT = undingnosed ung tumor.)

have a potential to cause relapse. Following that report,
we established a protocol for our technique and carried
out a multicenter study, which has been reviewed by a
local institution review board. The protocol states that the
selection criteria for a hxgh-nsk patient is clinical stage I,
which is diagniosed using a chest compu ted tomographic
scan, brain magnetic resonance image, an abdominal
computed tomographic scan, and a bone scintigram,
Furthermore, in good-risk patients with an undiagnosed
pulmonary nodule, a completion lobectomy is performed
when the lesion is a nonadvanced NSCLC. During the
excision, the lung is deflated using a single lung ventila-
tion technique in cases undergoing video-assisted tho-
racic surgery or a thoracotomy.

The end point of the present study was to determine
the malignant status of each surgical margin, which was
considered malignant positive when either a histologic or
cytologic technique revealed a malignant positive status.
A malignant negative conclusion required both the his-
tologic and cytologle techniques to reveal malignant
negative status. Maximum tumor diameter, margin-
distance, bumor location, extent of stapling carried out,
and performance of a thoracotomy (video-assisted tho-
racic surgery or other procedure) were used as variables,

Patient Backgrounds

This study was conducted from September 1999 to Sep-
tember 2002, The ratio of contribution by the individual
institutions was 172 regions by Toneyama National Hos-
pital, 29 regions by National Kinki-Chuo Hospital for
Chest Diseases, two regions by Osaka Umversxty, Grad-
uate School of Medicine, and two regions by Habikino
Hospital, and a total of 202 patients with 205 lesions were
enrolled after providing informed consent to the study
protocol. A flow chart of the patients is shown in Figure
1. Of the 205 excised lesions, 22 (9%) were preoperatively
diagnosed as NSCLC and 183 (91%) were preoperatively
undiagnosed lung nodules. After surgery, 118 lesions
from 115 patients were confirmed to be NSCLC, which
were included in the present study. Three of these
patients had 2 lesions, of whom 2 had synchronous
lesions, and 1 had a metachronous lesion. Seventy-seven
of the NSCLC patients underwent a residual lobectomy
for a preoperatively undiagnosed lesion that was d1ag-
nosed as NSCLC during surgery, and 41 lesions in 38

Ann Thatac Surg
2004;77:415-20

patients were resected usmg an excision technique alone.
The reasons for not performing completmn lobectomy
were cardiopulmonary impairment in 33 patients with 35
lesions and age (greater than 80 years old) in 5 patients
with six lesions. Of those who had lesions with a malig-
nant positive margin, 37 patients could not undergo
further proximal resection because of an anatomical
difficulty.

Surgery
All lesions were wedge-resected and three stapling
methods were used. In the first method, the complete
area of the surgical margin was stapled, which was
classified as complete. In the second method, most of the
surgical margin area was stapled and the remaining area
was resected using a tool other than a stapler, which was
classified as partial. In the third method, the whole area
was resected using a tool other than a stapler, which was
classified as not'used. However, staplers were used
predominantly, but only partially when the remaining
proximal parenchyma of the lung was too thick to be
stapled. A laser or an electrosurgical unit was used when
a lesion was located deep inside the lung. |

Tumor locations’ were‘ divided into two regions accord-
ing to the method of Lewis and colleagues [16]. Thus,
lesions in the lingual, apex, and lung edge areas were
defined as easxly resectable, whereas those in the base of
the lung, deep in a fissure, or on a large ovond surface
were deﬁned as d1ﬂicult to resect.

Cytopathological Dzagnaszs of the Surg:cul Margm
Cytologic' examinations“of the ' surgical ‘margins were
carried out using the run-across method and were un-
dertaken before the cross-section was studied, in order to
prevent malignant cell contamination by the tumor. To
extract the specimen, a glass slide was run across the
whole of the stapled area at least three times until a
sufficient amount of material was collected, The extracted
sample was spread onto another glass slide and imme-
diately fixed with ethahol spray. After the materials for
cytologic examination were exiracted, the wedge-
resected specimen was cut and examined grossly. The
distance from the tumor to the margin was measured
using a cross-section of the lesion without removing the
staples, which provided the maximum diameter of the
tumor. The materials from the margin were stained with
half-time Papanicolaou stain before being examined. A
positive result was defined as at least three malignant
cells or clustered malignant cells bemg observable on the
glass slide. Afterward, the specimen was examined by
pathologic means.: Staples, if any, were removed for
pathologic examination,

Statistical Analysis

Statistical analyses were performed using a commercially
available software package (Stat View 5.0 {Abacus Com-
puter, Berkeley, CA]). Maximum tumor diameter, margin
distance, tumor location, extent of stapling carried out,
and performance of a thoracotomy were used as vari-



Apn Thorac Surg
2004;77:415-20

Table 1. Characteristics of Excised Pulmonary Malignant
Tumors
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Table 2. Comparison of Prevalence Befween Histology and
Cytology Resulls

Variablea
No. of lesions 118
No. of patients 115

Maximum diameter (mm}
(Minimurm, Maximum, Average
* Standard deviation)

(5, 45,153 x 7.0)

0<, <or=10 -
10<, <or=20 %]
20<, < or = 30 14
30< 4

Margin distance® (mm)

{Minimutn, Maximum, Average) {0, 25, 2.2 + 5.6)

0<, <or=10 . 51
10<, <or= 20 60
20<, < or =30 7
Location '
Difficult to resect region 29
Easily resectable region 89
Stapler
Complete 85
Partial - 18
Not used 15
Approach
Open 72
Video-assisted thoracle surgery 46

* Margin distance is the distance from the margin to the tumor.

ables. To compare maximum tumor diameter and margin
distance in the malignant positive and malignant nega-
tive groups, a £ test was used. To compare the prevalence
of tumor location, the extent of stapling carried out, and
the performance of a thoracotomy, a ¥* test and Fischer's
exact test were used as appropriate, Univariate logistic
regression analyses were carried out using all five vari-
ables. A multivariate logistic regression analysis was
carried out using variables from the univariate analysis
results that were statistically significant, Significance was
considered when a p value was less than 0.05,

Results

Characteristics of Pulmonary Malignant Tumors that
Underwent Excision

Prevalence rates for the five variables are shown in Table
1. The NSCLC subtype was adenocarcinoma in 104 le-
sions, squamous cell carcinoma in 12 lesions, and large
cell carcinoma in two lesions. Prevalence rates of the
histologic and cytologic diagnoses are shown in Table 2,
Eighty-four of 118 surgical margins (71%) had matching
histologic and cytologic diagnoses. At the time this article
was written, there were 6 cases of margin relapse, 2 of
which were both histologically and cytologically malig-
nant positive, and 4 that were cytologically malignant
positive only.

Histology
Malignant Malignant
Cytology Positive Negative Total
Malignant positive 12 28 40
Malignaut negative 6 2 a0
Total 18 100 118

Histological diagnosis: sensitivity (TPI[TP + FN]) = 0.45, specificity
{TNITIN + FP]) = 1.0. Accuracy (TP + TN}/total number) = .76,
negative predictive value (TN/[TN + FN]} = 072, positive predictive
value (TP/[TP + FP])) = 1.0, Cytological diagnosis: sensitivity = 0.7,
specificity = 1.0, accuracy = 0.95, negative predictive value = 0,92,
positive predictive value = 1.0.

TP = true posiives FN = false negative; TN = bue nega-
Hve; FP = false positive,

.

Comparisons of Variables Behween Negative and
Positive Groups

Statistically significant differences were observed be-
tween the negative.and positive groups for maximum
tumor diameter, margin distance, tumor location, and
extent of stapling, but not for performance of a thoracot-
omy (Table 3).

Logistic Regression Analyses _

In univariate analyses, maximum tumor diameter, mar-
gin distance, tumor location, and extent of stapling were
statistically significant among the five variables {Table 4).
A multivariate analysis was then carried out using these
four variables, and only maximum tumor diameter and
margin distance were' found to be independent factors

(Table 5). S

Table 3. Comparison Between Malignant Positive and
Malignant Negative Groups

Margin Diagnosis

Malignant Malignant
Negative Positive
Varlables . - {n=172) (n=46) pValue

Maximum diameter (mm} 142+ 71 171266 002
{mean * SD) ; o

Margin distance (mm})

110+53 65151 © <0.0001

{mean * SD)
Location A
Difficult to resect region - 8 21 - <0000
Easily resectable region. 64 2
Stapler . ‘
Complete . 61 24 0.001
Partial 9 9
Not used 2 13
Approach
Open . 39 33 0.08
Video-assisted thoracic 33 13
surgery




