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Abstract

The use of sublobar resections as definitive management in stage I
non-small cell lung carcinoma is a controversial topic in the medical
community. We intend to report the latest developments and trends in
relative indications for each of the above-mentioned surgical approach-
es for the treatment of stage I non-small cell lung carcinoma as well as
the results of studies regarding local recurrence, disease-free survival
and five-year survival rates. We reviewed 45 prospective and retrospec-
tive studies conducted over the last 25 years listed in the Pubmed and
Scopus electronic databases. Trials were identified through bibliogra-
phies and a manual search in journals. Authors, citations, objectives and
results were extracted. No meta-analysis was performed. Validation of
results was discussed. Segmentectomies are superior to wedge resec-
tions in terms of local recurrences and cancer-related mortality rates.
Sublobar resections are superior to lobectomy in preserving the pul-
monary parenchyma. High-risk patients should undergo segmentecto-
my, whereas lobectomies are superior to segmentectomies only for
tumors >2 cm (T2bNOMO) in terms of disease-free and overall 5-year
survival. In most studies no significant differences were found in
tumors <2 cm. Disease-free surgical margins are crucial to prevent local
recurrences. Systematic lymphadenectomy is mandatory regardless of
the type of resection used. In sublobar resections with less thorough
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nodal dissections, adjuvant radiotherapy can be used. This approach is
preferable in case of prior resection. In pure bronchoalveolar carcinoma,
segmentectomy is recommended. Sublobar resections are associated
with a shorter hospital stay. The selection of the type of resection in
T1aNOMO tumors should depend on characteristic of the patient and the
tumor. Patient age, cardiopulmonary reserve and tumor size are the
most important factors to be considered. However further prospective
randomized trials are needed to investigate the efficacy of minimal
resections in early lung cancer patients.

Introduction

In recent years there has been an ongoing controversy in the inter-
national medical community regarding the surgical indications for
wedge resection and segmentectomy in patients with stage I non-small
cell lung cancer (NSCLC).

Traditionally the most appropriate surgical approach in these
patients, regardless of the location or size of the tumor, has always
been lobectomy with a complete lymph node dissection.! Two other
minor surgical interventions, i.e. wedge resection and segmentectomy,
are also considered treatments of choice in patients with a compro-
mised cardiorespiratory reserve. This approach has been traditionally
based on the study conducted by the 1995 Lung Cancer Study Group,
which came to the conclusion that these two types of sublobar resec-
tion compared to lobectomy were statistically associated with a signif-
icantly greater incidence of local recurrence.? At the same time, no sta-
tistically significant difference was identified in overall survival or
improvement in lung function one year after surgery. The only statis-
tically significant difference reported was in the reduction of postoper-
ative forced expiratory volume in the 1%t second (FEV1), but not of
forced vital capacity (FVC), in favor of smaller resections. This is the
only randomized trial ever conducted on this topic to date.

In the last decade, though, several important prospective and retro-
spective studies have been performed, mainly in Japan, and led to dif-
ferent conclusions.?* Computed tomography (CT) screening strategies
for lung cancer detection have been implemented in this country since
the 1980’s and have led to the diagnosis and surgical treatment of
many much smaller peripheral tumors (>1 cm in diameter) than in the
past. The reasonable question raised by Japanese colleagues was
whether lobar resection is appropriate for such small peripheral
tumors. The conclusion of this study group was that, for specific stage
I (cTlaNOMO) tumors <2 cm, there is no statistically significant differ-
ence between lobectomy and extended segmentectomy in terms of local
recurrence and lung cancer-related 5-year survival rates.
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The objectives of this literature review are to describe the evolution
of indications for wedge resection and segmentectomy versus lobecto-
my in non-small cell lung cancer within the international community
and to gather the results achieved with each technique in terms of local
recurrence rates, disease-free survival time and overall survival, as
reported in the conclusions of the most important studies conducted in
this field over the last thirty years.

Methods of research

We searched the Medline database using the OVID interface
[Lobectomy.mp OR Lobar resection.mp] AND [Stage I non-small cell
lung cancer.mp OR Stage I non-small cell carcinoma.mp] AND [ Sublobar
resection.mp OR limited resection.mp OR Segmentectomy.mp OR Wedge
resection.mp] until May 2013. More specifically, we searched for
prospective or retrospective studies comparing lobectomies with sublo-
bar resections (segmentectomies, wedge resections) in patients with
stage I NSCLC focusing on survival and recurrence rates as well as non-
oncological advantages associated with each surgical approach. Relevant
articles and appropriate references extracted from these articles were
used to make this review. Only articles written in English and with
access to full-text manuscripts were included. Papers which did not meet
all the above criteria were excluded.

Results

Survival and recurrence

We found 24 papers comparing sublobar resections with lobectomies in
terms of overall survival and recurrence rates for stage I non-small cell lung
cancer (NSCLC). These studies are reported in Table 1.25%7 Fifteen studies
showed an equivalence between minor resections and lobectomies,>71
151720222527 while 9 studies demonstrated the superiority of lobectomies
versus wedge resections and segmentectomies. 2689621232426 Among
these the only prospective randomized trial performed so far is the one
conducted by the 1995 Lung Cancer Study Group.2

The first reference to segmentectomy was made in 1939 by Churchill
and Belsey for the treatment of patients with bronchiectasis.?® Many
years later, in 1973, Jensik and colleagues performed the first segmen-
tectomy in a patient with lung carcinoma.??

One of the first studies showing the superiority of lobectomy over
minor resections was the retrospective study by Warren and Faber involv-
ing 169 patients with stage I non-small cell lung carcinoma who under-
went either segmentectomy (66 patients) or lobectomy (103 patients).
This study demonstrated similar overall survival rates at 5 years between
the 2 groups, but statistically significant different rates of local recur-
rences (22.7% vs 4.9%, P <0.05). It should be noted that all patients were
able to tolerate lobectomy.3 The Lung Cancer Study Group led by Ginsberg
et al.2 followed in 1995, demonstrating a 3-fold increase in local relapses
among patients who underwent sublobar resections versus lobectomies
(P=0.02 for recurrences in total, P=0.008 for locoregional recurrences).
No statistically significant difference was found in terms of overall sur-
vival between the two groups. In 1997, Landreneau et al.® compared the
results of wedge resection (be it a video-assisted thoracoscopic or open
surgery) versus lobectomy in 102 and 117 patients with ¢cTINO NSCLC
respectively and found a trend towards higher local recurrence rates in
the wedge resection group (19% vs 9%, P=0.07) and a significant differ-
ence in overall survival between the sub-group of open wedge resection
and the group of lobectomy (but no significant difference between the
total wedge resection group and the lobectomy group).

In 2002 Miller et al. in another retrospective study® on stage I NSCLC

[Oncology Reviews 2014; 8:234]

(cTINOMO) patients and tumor size <1 cm demonstrated statistically
significant differences in terms of overall survival (71% vs 33%, P=0.03)
and cancer-specific 5-year survival (99% vs 47%, P=0.07) in favor of
lobectomy. Okada retrospectively studied 1221 stage I NSCLC patients
and found significant differences in 5-year survival rates only in tumors
>31 mm (P=0.0492), but not in smaller tumors.!® Nakamura et al. in
2011 showed lower 5-year survival rates in wedge resection (but not in
segmentectomy) compared to lobectomy (HR for WR compared to lobec-
tomy: 4.30),2! while Wolf et al. observed that lobectomy was associated
with longer overall survival (P=0.0027) and longer recurrence-free sur-
vival (P=0.0496).2 Nevertheless, when lymph nodes were sampled with
sublobar resection, the distributions of the local recurrence rate and the
recurrence-free survival were similar to those of lobectomy. Lastly
Whitson et al. studied 14,473 cases using the Surveillance Epidemiology
and End Results database (1998-2007) and concluded that lobectomy
offered a superior unadjusted overall (P<0.0001) and cancer-specific
(P=0.0053) 5-year survival compared with segmentectomy, even after
adjusting for patient factors and tumor characteristics.?*

On the other hand, Errett et al. in 1985 were the first to show an equiv-
alence between wedge resection and lobectomy in terms of six-year sur-
vival rates.” An increasing number of studies have followed, especially in
the last decade, demonstrating no significant differences in overall sur-
vival and recurrence rates between either wedge resection or segmentec-
tomy or both and lobectomy for stage I NSCLC. This evidence was much
stronger in tumors with a diameter <2 cm.>11216 Among these studies,
the only prospective, yet non-randomized trial was conducted by Okada et
al. in 2006 on 565 patients (230 underwent segmentectomy, 32 wedge
resection and 303 lobectomy). No statistically significant difference was
found in terms of 5-year survival and recurrence rates,!%315 but also
more recent retrospective studies?02! came to similar conclusions.

Age and tumor size

We did not establish a clear and strong correlation between the age
of patients and the type of operation selected. Four studies found a
trend in the older age of patients undergoing lobectomy,!2:153031 while
2 studies showed that patients submitted to sublobar resection tended
to be older'*2! and 5 studies demonstrated that patients undergoing
limited resection were significantly older.”172324 Three of these last
set of 5 studies demonstrated the superiority of lobectomy over limited
resection,>2324 while the other two studies showed an equivalence
between the two types of surgery.”!7

At to the tumor size, 5 studies found larger tumors in patients sub-
mitted to lobectomy,>%121416 while 3 more studies showed that the dif-
ference in tumor size was statistically significant.193124

Non-oncological advantages of sublobar resections

In 2004, Keenan et al. compared the results of lobectomies versus seg-
mentectomies in 201 patients and found that at 1-year follow-up patients
undergoing lobectomies showed a statistically significant decrease in
FEV1 (from 75.1% to 66.7%), FVC (from 85.5% to 81.1%), maximal volun-
tary ventilation (from 72.8% to 65.2%) and carbon monoxide diffusing
capacity (DLCO) (from 79.3% to 69.6%). Conversely, in the second group
of patients, there was a statistically significant reduction only of DLCO.
Therefore the authors concluded that in the sublobar resection group a
better lung function was preserved, despite the overall worse preopera-
tive respiratory status.!3 In 2005, the study of Harada et al. achieved sim-
ilar results.3! Later, in 2006, Okada et al. demonstrated that the lung func-
tion loss rate is directly related to the number of segments resected, as
reflected by the increased rate of postoperative reduction of FVC and
FEV1 in the lobectomy group.!® None of the above studies showed any
significant difference between segmentectomies and lobectomies in
terms of overall survival.

However a study by Korst ef al. showed that lobectomy gave better
results in a group of patients with emphysema in terms of preservation
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of lung function compared to smaller resections.2 This is consistent
with the rationale of combined surgical oncological procedures and
lung volume reduction surgery.

Sublobar resections and adjuvant radiotherapy

In 2003, in a retrospective study, Santos et al. found statistically signif-
icant differences in local recurrence rates in 2 groups of patients with
Stage I NSCLC that were submitted to either sublobar resection or sublo-
bar resection with intraoperative 1125 brachytherapy with mesh (18.6% vs
2%, P=0.0001).>* Similarly, in 2005, in a retrospective multicenter study
on 291 patients (167 treated with lobectomy and 124 with segmentecto-
my or wedge resection with or without brachytherapy) Fernando ef al.
observed that local recurrence rates in the second group fell from 17.2%
to 3.3%, revealing a statistically significant difference, if concomitant
brachytherapy is used.? In addition, in a retrospective study on patients
undergoing wedge resection or segmentectomy with 1125 brachytherapy
with mesh, Lee et al. demonstrated a local recurrence rate which was
lower than normal (6.1%), but higher than in the previous two studies,
probably because of the larger number of wedge resections.®* In a retro-
spective analysis, Birdas ef al. compared the outcomes of smaller resec-
tions with concomitant brachytherapy and lobectomies in 167 stage IB
patients (41 in the first group and 126 in the second) and found no sta-
tistically significant difference in local recurrence (4.8% vs 3.2%), dis-
ease-free survival and overall survival rates.?8 Finally, we are looking for-
ward to the announcement of the results of the ACOSOG Z4032 clinical
trial of the American College of Surgeons Oncology Group, which are
expected to offer conclusive clarifications as to the actual role of
brachytherapy in the reduction of locoregional recurrences.

Discussion

The selection of the surgical approach in stage I NSCLC patients is
still a source of major controversy. The basic argument in favor of sublo-
bar resections is that most studies showing the superiority of lobec-
tomies are not properly randomized and do not consider factors affecting
survival, such as tumor size, differences between wedge resection and
segmentectomy and type of lymph node dissection. Furthermore, the fol-
low-up of the patients is often incomplete. Therefore, for example, with
regard to the conclusions from the study by the Lung Cancer Study
Group, which was also the most influential, given it is the only random-
ized trial conducted so far, but also because it was written by this group
of surgeons in particular, the supporters of sublobar resections underline
that 30% of sublobar resections were wedge resections and not segmen-
tectomies, leading to differences in results, as previously mentioned. In
many studies either no distinction is made between wedge resections
and segmentectomies or the exact number of each type of surgery is not
reported, thus resulting in misleading conclusions in favor of lobec-
tomies. Furthermore, in this study, the size of tumors is up to 3 cm, thus
creating once again a bias in favor of lobectomies, since the subsequent
studies by the Japanese colleagues have clearly demonstrated that only
tumors up to 2 cm are an indication for segmentectomy.

Bearing this critical issue in mind, when the Japanese researchers
designed their more recent studies, they set stricter admission criteria,
whereby: i) enrolled patients should have exclusively stage cTIaNOMO
tumors <2 cm,; ii) the only surgical procedure admitted is extended seg-
mentectomy with complete lymph node dissection in which the affected
lung segment and a small part of the adjacent segment are completely
removed with the appropriate technique, while all local Nla, NIb and
selected mediastinal (N2) lymph nodes are dissected; iii) intraopera-
tive staging should always be considered. When the clinical picture
changes, as a result of intrapulmonary metastases or infiltrated lymph
nodes, surgical treatment should also be reconsidered and changed to
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lobectomy with lymph node dissection. In relation to the last two crite-
ria the differences in locoregional recurrence rates in sublobar resec-
tions between the studies of the Japanese group and the studies con-
ducted in Western countries are partly attributable to the increased or
unknown proportion of wedge resections and also to the lack of strict
and clear indications of the tumor size in the latter set of studies.!

One of the advantages of more limited surgical resections than
lobectomy is the anatomical preservation of more functional segments
of the lung. This has a two-fold positive effect, since on the one hand it
is associated with a better preservation of lung function, while, on the
other, in case of recurrence or a second primary lung carcinoma, it
increases the likelihood of a better tolerated reoperation. Limited
resections are now considered to be superior to lobectomies as far as
the preservation of lung function is concerned. Since in limited resec-
tions a smaller percentage of healthy lung parenchyma is lost, this
statement, although seemingly reasonable, has only recently been
accepted by the scientific community. Again, the first studies on this
topic, such as that of the Lung Cancer Study Group in 1995, did not
report statistically significant differences between the two groups in
the reduction of postoperative lung function at first year follow-up,
unlike what was demonstrated in subsequent studies.!3-1531

In an attempt to reduce local recurrence rates after sublobar resec-
tion, techniques of adjuvant radiotherapy, such as intraoperative
brachytherapy, have been introduced in the clinical practice. In
brachytherapy, sutures with seeds 1'% with or without a simultaneous
mesh graft are placed over the stapler line. One of the advantages of
this method is the focused irradiation only of the tissue area around
the resection margins, thus requiring lower total doses of radiation.
Furthermore, it increases the compliance of patients to treatment,
since they are not obliged to return to the hospital after discharge.

Lastly, also the histological profile of the tumor affects the outcome
and the treatment selection. For example, in the case of a bronchoalve-
olar carcinoma without active fibroblast proliferation and vascular
invasion, wedge resection is considered an appropriate option,3738 due
to the relative benign nature of this specific tumor. In this case the CT
scans shows typical ground glass opacities without any other accompa-
nying abnormalities.

Conclusions

Sublobar surgical resections have an absolute indication for high-
risk surgical patients who cannot tolerate lobectomy due to a compro-
mised cardiorespiratory reserve. Segmentectomies have proved to be
superior to wedge resections in terms of oncological results in several
studies. Wedge resection is indicated in bronchoalveolar carcinoma
with no evidence of active fibroblast proliferation. Recent studies have
demonstrated that extended segmentectomy has comparable oncologi-
cal results in terms of 5-year survival and local recurrence rates with
lobectomy for stage IA patients with tumors smaller than 2 cm.32! The
innovation in this conclusion is that the Japanese researchers extend
the indications for a more limited intervention than lobectomy to this
subgroup of patients with low surgical risk, who had been previously
considered candidates for lobectomy only. A new prospective random-
ized study is now required to shed more light on this controversy. In
America, this study is already in progress with the name of Cancer and
Leukemia Group B 140503 and is expected to be published shortly.
Sublobar resections are associated with a better preservation of the
respiratory function compared to lobectomies. New methods based on
adjuvant radiotherapy are applied in patients undergoing wedge resec-
tion or segmentectomy in an effort to reduce local recurrence rates.
Final results are expected from a large randomized prospective study
(ACOSOG Z4032), which has not yet been completed.

[Oncology Reviews 2014; 8:234]



a8ed 1xau wo panunuod 3q of,

(06'0=d). fui0309q0T
£:U01J29S3 PajIIT
T9OURIMIAT JURISI(]

(2h0=d)7 Aw03paqoT

661 :AWwo33q07

7:U01}J3S3I P (16:0=d)%°06 :dno13 AwoydaqoT C6F¢ 60 :Aw0329q0T wo (¥ | Awojoaqoq 1AM fpnys aA0adso11ay
)UBIINIAI [0 96168 :dnoaf uondasal pair 7 LFTH9 [0Sl PajIWIT WO (WD §'] :UOIIISAI PAjII] 09 :Awojoauswsag 21(8007) a110y
el dm
F0'0=d) F0'0=d) 71 :fwoydajuawsag £pms aan0adsoriay
$SOUALINIAI PAIOAR] AW0JIRGOT £w0)29q0[ pa10AR] [RAIAING WN wo [ dzIg 1) Awo308qo 4(2002) 1IN
0WONLLA 105 (80080=d)
04918 Awo09)UAWSAS PapuaIXg
OWONLL? 10] (4#910=d)
04¢°18 :AW01D9)UWFDS PapuIXy 0L, “Awojoajuswas papualxy £pns aoadsoid-aoadsoniay
WN 6L LL “wo1d3qoT 767579 wo = dz1g g1 “woyaaqoT 1(1002) BP0
(L0°0=d) %6 “Awo1aqoT W '] 4M SIVA
991 M PaISISSe-09pIA (20'0=d)9%0. Awo3naqoT (2000°0=d)¢9 wo3paqo] wo )] yp usdo L1 Au0309qoT
06vz MM uado 0459 YA PIISISSL-03PIA 1 "4\ PISISS-03pIA wo 7 :Awojoaqo 09 YA PaISISSe-03pIA £pmys aapdadsonay
T0UAIIMIAI 807 0686 M uad 99 g uadp “IRJaWeIp U 7 M uado ¢(L661) MesuaipueT]
048p U0 pajIwl| pasiwoiduoy)
0488 :AW0399q0T 1 Aw0323q07 [eL1} PaZILOpURI-UOU
0426 :Aw0109JUBWSAS [EUOTUAIU] L] 01033l paytul| pastwolduio) aAadsoay
WN “[PATAINS T89A-C WN o ¢s dzIg 9p :AwojoajuaWISAS [euonuBI| o1(L661) eurepoy
(880'0=d) 680°0 Aw0303q0]
(800°0=d)0200 :Awo30aqoT L1170 20011381 pajiul|
(90°0 :UOI}IASI PAJILIT “(Teak /uosiad 1ad) 0469 :S189K (9=
“(aeat/uosiad 1ad) S9STed [[8) [1ea( 0406 :S1RK 9>
90UAIINIAI [RUOISI000T] (160°0=d) 61070 :Awo30aqoT “AW0T23G07] 671 :Aw0328qoT
(70°0=d) 280°0 :Awo30aqoT €J() :U013I3S3I PajII] 0429 :S1BaA (9= 78 “Awojoajuawsag
101°0 :UONIASI PAJIUII] “(Teak /uosiad 1ad) 0416 :s1eak (9> 07 4M [eL1] PaZILIOpURI AJOAdS01]
T90UR) WOI]) TIe(] HITREREI BT WN 721 “U0I23SAI P 2(S661) S1aqsurg)
o ()°¢ UeY) 13518 S10Wn) 10§
fwoyoaqof Sutograpun sjuaiyed Jo
JuaJedde sem agejueApe [eAIAINS ©
“I9[[RWS 0 WO ()¢ SI0UWN] YHm
046} 41039901 sjuatjed 10J pajou sem UoTIAsal
06177 MM [eluawSas 1940 AW03I9GO| 601 :Awo309qoT fpnys aarpadsonay
“9)URIINIAI [RUOI5010007] 10 d5eJURADE [RAIAINS OU YSNOYIY WN W 89 UM o(¥661) 1aqey pue udLIRp
90URIBJJIP JURDYIUSIS A[[RONISIIRIS JON JURDLIUSIS A][eInSIIRIS JON
043¢ U0 1RGO 046} U0 1RGO
049¢ :U0NOASAI 1Rqo[qNg 046G OIS 1RqO[qNg 11§ ;U033 TeqOT] £pmys aan30adsoniay
"[PAIAINS Je3A-G WN WN 19 :U01}93$31 IBQO[qNg 12(1661) ouuioiseq
JURDLIUSIS AJ[eINISTIRS JON
946 “Awopaqo 1000>d
0469 UM ¢F6 19 Awo3aqo] £w0309q0T £pmys aapdadsoniay
W "aTeI [eAIAINS Jeaf-g SOFE0L dM W 001 -4M L(S861) M1y

*SIJEI IJUILINOIIT PUE JEATAINS JO SULII) UT UOTIIISAT ow—uuB .-O\ﬁuﬂd %Ecauvu——vawuum s %EGuQOJO— w-.-m.-d&EOO wum—uﬂaw T 2Iqel,

[page 77]

:234]

8

bl

[Oncology Reviews 2014



a8ed 1xau wo panunuos 3q of,

WN

(SN :d) 7 :Awoydaq0T

( :Awoyajuawsag
"90UAIINIAI [UOI5a1-000T

2100°0=d “Awo3osqo[-YM
06v0°0=d
FALRENENIDREINEINGEIN
04¢'18 :Aw0309q0T

%0 UM

04679 “Awojoa)uawsag

T [¢2

£916°0=d :Aw01aqOT-Yp
76060=d
:kwoyaqo[-Awozoajuawfog
06’18 Aw030aqoT

%¥66 “dM

04979 AwooajuaWFag
W O¢-1g

£916°0=d Aw0103q0[-yM
8616°0=d
:Awoyaqo[-Awojoajuawsag
06%'76 :Aw0309q0T

%L'58 “4M

04196 :AwooajusWGag
Run=

(SN ) 96p9 :Auo10q0]
040L “Awooajuawsag
[PATAINS TB3A-C

GO W [¢=2
§9 ‘wur 0-1¢
P9 g-11

RIS

(28-19) 69 woraqoT
(£8-6¢) () :AwooajUaWGag

0498 :AW0393q0T

91 M

046 :Awoja UAWISAG
046, :Aw0329q07T

995 M

047 :Awo)e)uauigag
“Wurog-1¢

0476 :Aw0329q0T

%00 ~4M

06¢ “AwiojpauawISag
w11

06h :AWw0399qoT

9607 ~4M

044 :Awo0joa)UAWEAG

wo (£-6'7) ¢ Auwojnaqo
w (191) 7¢ Awojajuawsag

616 :Awo309q0T
79 UM
gc7 :Awojajuswfag

L1 Awo3oaqoq
L1 Kwojajuawsag

fpnys aar0adsonay
01(500¢) ePEYO
fpmys aanoadsonjal
PayDIRW-3Se))
1(800) 1e0n-unJey

[ENIREINETIGEIN

L1 Kwo3oaqoq
"90UR.IM)AT JIWAISAS
p ‘Awojoajuowseg

6 :Aw0309q0T
"90URLINDAI [eU0IFaY
7 Awojoajuawfeg

7 Awo30aqoT
UaINIAT [e0]

0491 :Awo3d9qo
%€ 71 -AM
“90URIIMDAI [U0I3AI0007]

(98'0=d) %¥6 :Awooajuawifag
0496 :AW0329q0T

TOATAINS Teak-

JURDYIUSIS AJ[eInSIIRIS JON
9¢'79 :£W0399q01]
0669 -4M

-(SyjuOUI UT) [eAIAINS SATR[NUINIIY

¢'F1'89 :Aw0joajuawzag
L'6F 169 :AW0399q07

WN

W

W

L1 Awo3aqo
b6 :Awojoajuawsag

ARIN
06 Awo309qoT

sIsA[eue aAjoadso11RY
¢ (¥00) UeudYy

£pnys aanoadsorioy
51(€007) eIejly

+a8ed n=°m>0.—& woIy panunuoy) 1 9qey,

:234]

8

’

[Oncology Reviews 2014

[page 78]



a8ed 1xau wo panunuod 3q of,

0UBIAJJIp JuRDLIUSIS A[ROnSTIE)S ON
069G JURISI

969G (8207

Aw0323q0] SIVA

048G JURISIQ

96°L 16201

1, A10303q0[ YA

£pnys aa10adsonay

Awoyoauawsas GIYA [BAIAINS [[BISAO UI 3USIBJIP ON WN WN ge :Aw0)0ausWSaS GIYA 0(1107) eayseurey
197-60 10 921 ¥H 942} Awo10aqoT
010931 PIIWI] $7 AWO0JIAO] 046€ OIS PaJIWIT
10§ [BAIAINS J0adS T9UBD SUM 0109 35y
SET-66'0 10 %86 21 L WH 9476 Aw0309qoT]
00931 PajIu] 7 048] :UOTJIASI PAJIUIT 72071 AwojoaqoT sisAeue aAj0adsoliey
WN KW0703G0] 10 [PAIANS [[BI3A0) 005 95y w s 889 :U0I}D3Sa PAJILIT 1(1107) sorey
(820=d)9Lp “worpaqo7 (1000'0=d)wo §'¢ :Aw013qoT
049F :AW0j0R)UAWEAG wo 67 :AW0joa)uSWEAG 901 :Awo329q0T £pms aandadsoriay
N “eATAINS Te3A-C o)< 971S Uea|| g, :Kwojoajuawsag 61(6002) 21y
9OUAIAJJIP JURILIUSIS ON
047 :UO1JIASI AFPIA aA19sal Areuowrnd 1§ :U0TJ03SAI AFPI
an1asal Areuownd pastwoldwod pey 040¢ :Awojoauownaud-+Awo30aqoT pastuoiduod pey dnoi§ 3SeaSIP JO JUIXD IaFie] pey ¢[ :fwojoauownauy £pn1s 11040 aA30ads0i1]

dnoi§ uonoasal afpam ay Ul sjudLeq

9701 [eAAINS 129G

101129521 25PaM d1) Ul SJUAIR]

dnouf £wo399qo] Ay) Ul SjuslRy

18 :Awo0308qoT

«(9007) UL

(vese0=d)
(% L1) G :uondasal leqoT
(%1°¥1) g uoyaesal xeqojqng

W

(9010=d)
049 -U0IJ29SAI TeqOT
040, “UOTJD3SAI 1RqO[qNG

(150°0=d)

9609 ‘968 :Aw0303q0]

0486 %8¢ :Awojda)UAWSAG
:$37e1 [AIAINS 1RAA-(] -G
T ¢< 971S Jowy],
(99°0=d)

9679 9918 :AW03IRqO

0429 ‘408 Awo0RUAWSAG
:$37e1 [PAIAINS 1RAA-(] ¢

(a1e80=d)
0°F9 :1eqo
765 eqojgng
a5e UeAy

1'79 :Awo309qo
699 :AwoajuswWSag

(1990°0=d) 12 ww (z-11
1w (-
070953l 1RG0
697 W (-1

96 -wur 01-0
TI01}23Sa1 IBqO[qNg
661 :Awo3aqo

¢ :Awopajuswsog
W =

6] :Awo0129q0T

¢ :Awo30a)UAWFHG
ArOs-Ty

097 :Aw0129q0T

17 Awopasjuswsag
wur (y-1¢

10 Awo0309qoT]

9p :Aw03Ia)UBWZAG
uurog-1g

167 :Aw0309qo]

p6 :kwojajuawsag
A oz-11

70 Awo2aqoT

¢[ :Awojoajuawsag
s

¢0¢ :Awo30aqo
AR\
067 :Awoajuawfag

I¥z] Awo3eqo
1 “fwopajuswsag

+a8ed m=°m>0.-& woij panunuoy) 1 9qey,

£pn1s paziwopueI-uou
aAjoadsold y
¢1(9002) ePRY0

fpnys aa0adsongay
¢(4007) eInumyQ

[page 79]

:234]

8

bl

[Oncology Reviews 2014



“[PAIR]UT QDUAPIJU0 ‘[]) ‘01jex pIezey “YH A1a5ins 21dods0deI0y) palsISSe-0apIA ‘LA (B[qPIIBAR JOU ‘YN {U0TISAI AFpam ‘YM

90URIBJJIP JURDIUSIS
0477 :UOTI3SaI TP
049 :Aw0129q0T

0479 :UOTIIASI AFPA

0pL., :Aw0393q0T

"[PAIAINS 991]-9SLaSIP 189A-C
9OURIBJJIP JURDLIUFIG

T RIREEE I EN

0468 :AW030aq0T

78 :U01}93831 AFPA

£pmys aapoadsonay

"90URIIN0AI [eU0I3aI0007] "PAIAINS Te3A-C N wo gs az1s Jown, b7l Awoiaqo (2107) 1wejalg
RO R EIN

966 Aw0303qo] [RAIAINS [[RI3A0 6¢ :AwojoajuaWsag fpmys aanoadsonay
T90URIIM0RT [B007] UI 3OURIRJJIP JURDYIUSIS ON WN w gs 18 :Awo3aqo7 «(2107) Suoyz

(10000>d)

%6°€1 -08<

9%5°CY -6L-0L

9L 0€ -69-09

9901 -65-05 (10000>d)

N

fwoydeuawdas ym

paJeduwiod [eNIAINS 1eak-¢ (£600°0=d)
110ads-1a0ued pue (100°0>d)

[[e13A0 Jorradns pariajuod Awooaqo]
*91eT [PATAINS TBaA-G

%7 05>
FATREITENEN
%b°6 :08<

9%0L°S 6L-0L
%7°6€ *69-09
90 L1 *65-08
%S 06>
WOPaq0]

9 L1 WO L-T°E
9926 WO E-1°
90106 W g>
(OREITTENTGEN
901G WO L-T°€
9010 W E-1°7
9%8p€ W 7>
“AW0303G07]

186 :AwojoajuaWSag
3681 :Awoaqo

£Lpmys aa1309ds0119Y
i2(110) UosuM

(96%0°0=d) [eNIMNS 9AIJ-3IUALINIAI
195U0[ Y)1M Pa)eId0sse sem A0J09qoT

N

103090} 10j 350U} 03 Je[IUIIS DM
SUONNQUISIP [PAIAINS 31J-0UBLINDAI
PUE [[R13A0 PUB 9JRJ 9IUB1INIAI
[BD0] ‘UONIAS3I 1BGO[qNS YIIM
pajdures a19m sapou yduid] uaym
‘eAIAINS (£700°0=d) [[B19A0 JaSuo]
U3IM PATRID0SSE Sem AW0393G0T
(¢ Awo30aqo[

0 patedwod Y 10} YH

AR

718 AwoyauswZag

178 :Awo329q07

(¥100°0>d) uonouny Lrevownd

3sI10M Pey pue (1000°0>d)
13D[0 913M UO}IAS3I Jeqo[qns

Surofiapun sjuseq

dnous yp\ ay) ur Japio

uw 7s

N

PG :U0T9S31 IRqOIqNG
18 Awo309qoT

78 UM
ge :Awojoauawsag
687 :Aw0309q0T

Lpms aa10adsonay
«(1107) JIoM

£Lpmys a1309dsoa10Y
12(1107) eanuweyey

*38ed snoraaxd woxy panunuo) ‘1 d|qey,

8:234]

’

[Oncology Reviews 2014

[page 80]



_\epress

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Howington JA, Blum MG, Chang AC, et al. Treatment of stage I and
I non-small cell lung cancer: diagnosis and management of lung
cancer, 3rd ed: American College of Chest Physicians evidence-
based clinical practice guidelines. Chest 2013;143:e278S-313S.

. Ginsberg RJ, Rubinstein LV. Randomized trial of lobectomy versus

limited resection for T1 N0 non-small cell lung cancer. Ann Thorac
Surg 1995;60:615-23.

. Yoshikawa K, MD, Tsubota N, Kodama K, et al. Prospective study of

extended segmentectomy for small lung tumors: the final report.
Ann Thorac Surg 2002;73:1055-9.

. Tsubota N, Ayabe K, Osamu D, et al. Ongoing prospective study of

segmentectomy for small lung tumors. Ann Thorac Surg
1998;66:1787-90.

. Okumura M, Goto M, Ideguchi K, et al. Factors associated with out-

come of segmentectomy for non-small cell lung cancer: long-term
follow-up study at a single institution in Japan. Lung Cancer
2007;58:231-7.

. Miller DL, Rowland CM, Deschamps C, et al. Surgical treatment of

non-small cell lung cancer 1 cm or less in diameter. Ann Thorac
Surg 2002;73:1545-51.

. Errett LE, Wilson J, Chiu RC-J, et al. Wedge resection as an alter-

native procedure for peripheral bronchogenic carcinomas in poor-
risk patients. J Thorac Cardiovasc Surg 1985;90:656-61.

. Warren WH, Faber LP. Segmentectomy vs. lobectomy in patients with

stage | pulmonary carcinoma: five-year survival and patterns of
intrathoracic recurrence. J Thorac Cardiovasc Surg 1994;107:1087-94.

. Landreneau R, Sugarbaker D, Mack M, et al. Wedge resection ver-

sus lobectomy for stage I (T1 N0 M0) non-small cell lung cancer. J
Thorac Cardiovasc Surg 1997;113:691-700.

Kodama K, Doi O, Higashiyama M, et al. Intentional limited resec-
tion for selected patients with TINOMO non-small cell lung cancer: a
single-institution study. J Thorac Cardiovasc Surg 1997;114:347-53.
Okada M, Yoshikawa K, Hatta Takeshi, et al. Is segmentectomy
with lymph node assessment an alternative to lobectomy for non-
small cell lung cancer of 2 cm or smaller? Ann Thorac Surg
2001;71:956-61.

Koike T, Yamato Y, Yoshiya K, et al. Intentional limited pulmonary
resection for peripheral TINOMO small-sized lung cancer. J Thorac
Cardiovasc Surg 2003;125:924-8.

Keenan R J., Landreneau R J., Maley R H, et al. Segmental resec-
tion spares pulmonary function in patients with stage I lung can-
cer. Ann Thorac Surg 2004;78:228-33.

Martin-Ucar AE, Nakas A, Pilling JE, et al. A case-matched study of
anatomical segmentectomy versus lobectomy for stage I lung can-
cer in high-risk patients. Eur J Cardiothorac Surg 2005;27:675-9.
Okada M, Koike T, Higashiyama M, et al. Radical sublobar resection
for small-sized non-small cell lung cancer: a multicenter study. J
Thorac Cardiovasc Surg 2006;132:769-75.

Okada M, Nishio W, Sakamoto T, et al. Effect of tumor size on prog-
nosis in patients with non-small cell lung cancer: the role of seg-
mentectomy as a type of lesser resection. J Thorac Cardiovasc Surg
2005;129:87-93.

Kates M, Swanson S, Wisnivesky JP. Survival following lobectomy
and limited resection for the treatment of stage I non-small cell lung
cancer <1 cm in size: a review of SEER. Chest 2011;139:491-6.

Fibla Alfara JJ, Gomez Sebastian G, Farina Rios C, et al. Lobectomy
versus limited resection to treat non-small cell lung cancer in stage

[Oncology Reviews 2014; 8:234]

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

I: a study of 78 cases. Arch Bronchoneumol 2003;39:217-20.

Kilic A, Schuchert MJ, Pettiford BL, et al. Anatomic segmentectomy
for stage I non-small cell lung cancer in the elderly. Ann Thorac
Surg 2009;87:1662-6; discussion 1667-8.

Yamashita S, Chujo M, Kawano Y, et al. Clinical impact of segmen-
tectomy compared with lobectomy under complete video-assisted
thoracic surgery in the treatment of stage I non-small cell lung can-
cer. J Surg Res 2011;166:46-51.

Nakamura H, Taniguchi Y, Miwa K, et al. Comparison of the surgi-
cal outcomes of thoracoscopic lobectomy, segmentectomy and
wedge resection for clinical stage I non-small cell lung cancer.
Thorac Cardiovasc Surg 2011;59:137-41.

Zhong C, Fang W, Mao T, et al. Comparison of thoracoscopic seg-
mentectomy and thoracoscopic lobectomy for small-sized stage 1A
lung cancer. Ann Thorac Surg 2012;94:362-7.

Wolf AS, Richards WG, Jaklitsch NT, et al. Lobectomy versus sublo-
bar resection for small (2 cm or less) non-small cell lung cancers.
Ann Thorac Surg 2011;92:1819-23.

Whitson BA, Groth SS, Andrade RS, et al. Survival after lobectomy
versus segmentectomy for stage I non-small cell lung cancer: a pop-
ulation-based analysis. Ann Thorac Surg 2011;92:1943-50.

Griffin JP, Eastridge CE, Tolley EA, Pate JW. Wedge resection for
non-small cell lung cancer in patients with pulmonary insufficien-
cy: prospective ten-year survival. J Thorac Oncol 2006;1:960-4.
Stefani A, Nesci J, Casali C, Morandi U. Wedge resection versus
lobectomy for TINO non-small cell lung cancer. Minerva Chir
2012;67:489-98.

Pastorino U, Valente M, Bedini V, et al. Limited resection for Stage
I lung cancer. Eur J Surg Oncol 1991;17:42-6.

Churchill ED, Belsey R. Segmental pneumonectomy in bronchiec-
tasis. Ann Surg 1939;109:481-99.

Jensik RJ, Faber LP, Kittle CF. Segmental resection for bron-
chogenic carcinoma. Ann Thorac Surg 1996;62:348-51.

El-Sherif A, Gooding WE, Santos R, et al. Outcomes of sublobar
resection versus lobectomy for stage I non-small cell lung cancer: a
13-year analysis. Ann Thorac Surg 2006;82:408-16.

Harada H, Okada M, Sakamoto T, et al. Functional advantage after
radical segmentectomy versus lobectomy for lung cancer. Ann
Thorac Surg 2005;80:2041-5.

Korst RJ, Ginsberg RJ, Ailawadi M, et al. Lobectomy improves ven-
tilatory function in selected patients with severe COPD. Ann
Thorac Surg 1998;66:898-902.

Santos R, Colonia A, Pardel D, et al. Comparison between sublobar
resection and 125 iodine brachytherapy after sublobar resection in
high-risk patients with stage I non-small cell lung cancer. Surgery
2003;134:691-7.

Fernando HC, Santos RS, Benfield JR, et al. Lobar and sublobar
resection with and without brachytherapy for small stage IA. J
Thorac Cardiovasc Surg 2005;129:261-7.

Lee W, Daly BD, DiPertill TA, et al. Limited resection for non-small
cell lung cancer: observed local control with implantation of I-125
brachytherapy seeds. Ann Thorac Surg 2003;75:237-43.

Birdas TJ, Koehler RP, Colonias A, et al. Sublobar resection with
brachytherapy versus lobectomy for stage Ib non-small cell lung
cancer. Ann Thorac Surg 2006;81:434-8.

Koike T, Togashi K, Shirato T, et al. Limited resection for noninva-
sive broncioloalveolar carcinoma diagnosed by intraorerative
pathologic examination. Ann Thorac Surg 2009;88:1106-11.
Yamato Y, Tsuchida M, Watanabe T, et al. Early results of a prospec-
tive study of limited resection for bronchioloalveolar adenocarcino-
ma of the lung. Ann Thorac Surg 2012;71:971-4.

[page 81]



