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ORİJİNAL ARAŞTIRMA

The Outcome of Surgery and
Prognostic Factors in Patients with

T4 Non-Small Cell Lung Cancer

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  We examined the outcome of resection in patients with T4 non-small cell
lung cancer (NSCLC) and analyzed the results in various groups established according to organ in-
volvement. Our objective was to distinguish those T4 NSCLC subgroups that would benefit from
surgical resection. MMaatteerriiaall  aanndd  MMeetthhooddss::  The records of patients with T4 lung cancer who under-
went surgery in our clinic between May 1998 and May 2008 were evaluated retrospectively. Thirty-
three patients with T4 NSCLC were enrolled. Classification of T4 tumors were classified according
to  mediastinal organ invasion, such as the vertebra, carina and major blood vessels. Complete and
incomplete resections were compared for survival rates. Kaplan-Meier and log-rank analysis were
used for statistical evaluation. RReessuullttss::  There were seven cases in the Carinal Invasion Group (CIG),
nine in the Vertebral Invasion Group (VeIG) and 13 in the Vascular Invasion Group (VaIG). The
remaining four cases were not included in any group and were assessed independently. Overall
five-year survival rates were 28.5%, 11.1% and 34.1% in the CIG, VeIG and VaIG, respectively.
Median survival times in the CIG, VeIG and VaIG groups were 9, 9 and 12 months, respectively.
The prognosis of patients who underwent incomplete resection (five years survival rate= 0%) was
worse than that of those who had complete resection (five years survival rate= 34.9%, p= 0.014).
CCoonncclluussiioonnss::  There was no statistically significant prognostic difference between the groups in
terms of mediastinal organ invasion. Extended resection carries a high risk of morbidity and mor-
tality. Surgery should be attempted and a better prognosis can be expected in selected patients, es-
pecially if complete resection is performed. 

KKeeyy  WWoorrddss::  Carcinoma, non-small cell lung; survival analysis

ÖÖZZEETT  AAmmaaçç:: Bu çalışmada, T4 küçük hücre dışı akciğer kanserli (KHDAK) hastalarda uygulanan
rezeksiyon sonuçlarını, T4 tümörün invaze olduğu mediastinal organ grubuna göre analiz ettik.
Amacımız cerrahi rezeksiyondan fayda görebilecek olan T4 KHDAK subgruplarını tanımlamaktı.
GGeerreeçç  vvee  YYöönntteemmlleerr:: Kliniğimizde Mayıs 1998-Mayıs 2008 tarihleri arasında rezeksiyon uygulanmış
olan 33 T4 KHDAK hastasının kayıtları geriye dönük olarak incelendi. Bu olgular T4 kategorisinde
invaze edilen mediastinal organa (karina, vertebra, büyük damarlar) göre sınıflandırıldı. Tam ve
kısmi rezeksiyonlar sağkalım oranlarına göre karşılaştırıldı. İstatistiksel analiz için Kaplan-Meier ve
log rank test kullanıldı. BBuullgguullaarr::  Karina invazyonu grubunda (KİG) 7, vertebra invazyonu grubunda
(VeİG) 9 ve büyük damar invazyonu grubunda (VaİG) 13 hasta saptandı. Kalan 4 hasta gruplara
dahil edilmedi ve ayrı olarak değerlendirildi. T4 kategorisindeki subgruplara göre genel 5 yıllık
yaşam süreleri CİG, VeİG ve VaİG’de sırasıyla %28.5, %11.1 ve %34.1 idi. Ortanca yaşam süresi
CİG, VeİG ve VaİG’de sırasıyla 9, 9 ve 12 aydı. Kısmi rezeksiyon yapılan olguların prognozu (beş
yıllık yaşam süresi %0), tam rezeksiyon yapılanlardan (beş yıllık yaşam süresi %34.9, p= 0,014) daha
kötüydü. SSoonnuuçç:: Mediastinal organ tutulumuna göre yaptığımız değerlendirmede, gruplar arasında
istatistiksel olarak belirgin prognostik farklılık saptamadık. Bu tümörlerde yapılan genişletilmiş
rezeksiyonlar yüksek morbidite ve mortalite riski taşır. Ancak seçilmiş hastalarda, özellikle tam
rezeksiyon yapılanlarda daha iyi prognoz beklenebilir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Küçük hücre dışı akciğer karsinomu, sağkalım analizi
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4 pri mary bronc ho ge nic tu mors are lo cally
ad van ced can cers and ha ve a num ber of
sub gro ups. Ac cor ding to TNM sta ging by

Mo un ta in, T4 tu mors are de fi ned as tho se of any
si ze but which in va de any me di as ti nal or gan such
as the he art, gre at ves sels, trac he a, esop ha gus, ver-
teb ral body or ca ri na; tu mors with ma lig nant ple -
u ral or pe ri car di al ef fu si on or tho se with sa tel li te
no du le(s) in the sa me lo be to get her with the pri-
mary tu mor.1 In pa ti ents with T4 tu mors, comp le -
te re sec ti on is not al ways pos sib le be ca u se of the
in va si on of the me di as ti nal or gans. Mor bi dity and
mor ta lity are high sin ce pa ti ents ge ne rally re qu i re
comp lex ex ten ded re sec ti ons.2 Con si de ring the low
sur vi val ra tes re por ted,3 it is clear why the re is a
de ba te on the sur gi cal ma na ge ment of T4 tu mors.
Ho we ver, comp le te re sec ti on per for med in se lec -
ted pa ti ents de li vers a lon ger sur vi val than all ot -
her tre at ments.

In the pre sent study, we exa mi ned the re sults
of re sec ti on in pa ti ents with T4 non-small cell lung
can cer (NSCLC). We eva lu a ted the re sults in the
gro ups in terms of the in va ded or gan and per for -
med sur vi val analy sis ac cor ding to the pre sen ce of
lymph no de in vol ve ment. Our ob jec ti ve was to dis-
tin gu ish the T4 NSCLC sub gro ups that wo uld be n-
e fit from sur gi cal re sec ti on.

MA TE RI AL AND MET HODS

Thirty-thre e pa ti ents with a pat ho lo gi cal di ag no sis
of T4 NSCLC bet we en May 1998 and May 2008,
who un der went ex ten ded pul mo nary re sec ti on,
we re en rol led. Oral and writ ten in for med con sents
we re ob ta i ned from all pa ti ents. The  ca ses we re di-
vi ded in to thre e sub gro ups ac cor ding to the in vol -
ve ment of me di as ti nal or gans. The ca ri na was
in va ded in se ven ca ses that we re clas si fi ed as the
“Ca ri nal In va si on Gro up (CIG)”. Ni ne ca ses with
ver teb ral body in va si on we re inc lu ded in the “Ver-
teb ral In va si on Gro up (Ve IG)” and thir te en ca ses
with gre at ves sel in vol ve ment com pri sed the “Vas-
cu lar In va si on Gro up (Va IG)”. The pul mo nary ar-
tery was in va ded in fi ve ca ses in the Va IG, the
pul mo nary ve in in thre e ca ses, the su pe ri or ve na
ca va in two ca ses, the aor ta in one ca se, and the left
at ri um in two ca ses.

The re ma i ning fo ur ca ses (thre e ca ses, each
with a sa tel li te no du le in the sa me lo be, and one
ca se with ma lig nant ple u ral ef fu si on de ter mi ned
pe ri o pe ra ti vely) we re not inc lu ded in any gro up
and we re as ses sed in de pen dently. 

All pa ti ents un der went ro u ti ne blo od tests,
tho ra cic com pu ted to mog raphy (CT) scanning, ab-
do mi nal ul tra so und examination, bronc hos copy,
pul mo nary func ti on tests, and ar te ri al blo od gas
analy ses be fo re sur gery. Car di ac eva lu a ti on was
car ri ed out when ne ces sary. Cra ni al CT, magnetic
resonance imaning (MRI) or ra di o nuc li de bo ne
scans we re per for med when a me tas ta sis was sus-
pec ted cli ni cally. Positrone emission tomography
(PET)-CT scan ning be ca me ava i lab le in our de part-
ment in 2005 and all ca ses af ter that da te un der -
went PET-CT ima ging. Be fo re PET-CT,
me di as ti nos copy was car ri ed out in pa ti ents with
me di as ti nal lymph no de(s) ≥ 1 cm in si ze in the
short axis in tho ra cic CT scan. Af ter 2005, me di as -
ti nos copy was per for med when me a ning ful 18F]-2-
fluoro-2-deoxy-D-glucose (FDG) up ta ke was se en
in the lymph no de(s) in PET-CT scan.

Comp le te me di as ti nal lymph no de dis sec ti on
was per for med with comp le te re mo val of le vels 2,
4, 7, 8 and 9. Aor tic and su ba or tic lymph no des we -
re dis sec ted comp le tely for left-si ded tu mors. N1
no des we re al so dis sec ted comp le tely, as ap prop ri -
a te for the pri mary sur gi cal pro ce du re per for -
med.

Ne o ad ju vant the rapy was ad mi nis te red be fo re
sur gery to se lec ted pa ti ents with me di as ti nal lymph
no de in vol ve ment. The se ca ses we re reeva lu a ted
with me di as ti nos copy af ter ne o ad ju vant the rapy
had en ded. Tho se pa ti ents who had no sign of N2
di se a se in the repeat me di as ti nos copy un der went
re sec ti on. 

Comp le te re sec ti on was considered suc cess ful
when the tu mor was to tally ex ci sed and the mar gin
of re sec ti on was his to pat ho lo gi cally cle an. Pos to -
pe ra ti vely, pa ti ents we re ad mi nis te red ad ju vant
the rapy if they we re ab le to to le ra te this.

Fol low-up was con ti nu ed un til May 2008 for
11 pa ti ents and un til the ti me of de ath for 22 pa ti -
ents. The Kap lan-Me i er es ti ma tor to ol was used for
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sur vi val analy sis. Com pa ri sons bet we en ac tu a ri al
cur ves and prog nos tic fac tors analy sis we re ma de
using the log rank test. A p va lu e less than 0.05 was
considered sta tis ti cally sig ni fi cant.

RE SULTS
PA TI ENTS

Of the 33 T4 NSCLC ca ses, 32 we re ma le and one
fe ma le. Me an age was 58.5 ye ars (40-73 ye ars). Pri-
mary tu mor was in the right up per lo be in 12 ca ses,
the right lo wer lo be in 3, the left up per lo be in 4,
the left lo wer lo be in 2, the right midd le lo be in 1
and the ma in bronc hus in 11. Fi ve ca ses had me di -
an ster no tomy, whi le the ot hers had pos te ro la te ral
tho ra co tomy. Lo bec tomy was per for med in 11 ca -
ses, bi-lo bec tomy in 1 ca se and pne u mo nec tomy in
21 ca ses. In the CIG, pne u mo nec tomy was per for -
med vi a trans-ca ri nal sle e ve re sec ti on in all cases
but one. In thir te en ca ses, re sec ti on was car ri ed out
in tra pe ri car di ally. Twel ve of the se 13 ca ses we re
from the Va IG. In two ca ses, the su pe ri or ve na ca -
va was re sec ted tan gen ti ally and was re pa i red pri-
ma rily for the in vol ve ment of a vas cu lar seg ment
ap pro xi ma tely 1 cm long. In anot her pa ti ent with
aor tic in vol ve ment, a 7 cm seg ment of the des cen -
ding aor ta was re sec ted and dac ron graft in ter po si -
ti on was per for med wit ho ut car di o pul mo nary
by-pass. In two pa ti ents who un der went left at ri al
re sec ti on, the de fect was re pa i red pri ma rily using
vas cu lar clamps. In ten ca ses, inc lu ding all ni ne pa-
ti ents from the Ve IG, re sec ti on of the tho ra cic wall
was car ri ed out in ad di ti on to re sec ti on of the tu -
mor. The ver teb ral body was par ti ally ex ci sed using
a “ron ge u r” in the Ve IG. 

Comp le te re sec ti on was per for med in 24
(72.7%)  ca ses, whi le 9 (27.2%) ca ses un der went in-
comp le te re sec ti on. One ca se in the CIG, fi ve ca ses
in the Ve IG, two ca ses in the Va IG and the ca se
with ple u ral in vol ve ment un der went in comp le te
re sec ti on. 

The re we re 9 ca ses of ade no car ci no ma, 22 ca -
ses of epi der mo id car ci no ma and 2 ca ses of lar ge
cell car ci no ma. Lymph no de in vol ve ment was not
de ter mi ned in 18 ca ses, whi le 12 ca ses we re N1
and thre e ca ses we re N2, his to pat ho lo gi cally (Tab -
le 1). 

In the pre o pe ra ti ve pe ri od, ne o ad ju vant the r-
apy was ad mi nis te red to fo ur pa ti ents, two of
which had N2 disease determined by medi-
astinoscopy. These two patients were operated after
repeat mediastinoscopy revealing that N2 disease
had disappeared following neoadjuvant therapy. In
the pos to pe ra ti ve pe ri od, one of the se ca ses was de-
ter mi ned to be N1 and the ot her N0 his to pat ho lo -
gi cally. 

The remaining two ca ses to which ne o ad ju -
vant the rapy was ad mi nis te red we re tho se in
whom we tho ught it wo uld be dif fi cult to ac hi e ve
a cle an mar gin of re sec ti on du ring pre o pe ra ti ve as-
sess ment. One of the se pa ti ents with right trans-
ca ri nal sle e ve pne u mo nec tomy de ve lo ped bronc-
hop le u ral fis tu la (BPF) and un der went re-tho ra co -
tomy on the fifth day pos to pe ra ti vely. The fis tu la

T4 category subgroups a

All CIG VeIG VaIG

Characteristics (n= 33) (n= 7) (n= 9) (n= 13)

Age (years)

Mean 58.5 55.7 57.3 60

Range 40-73 40-63 44-68 46-72

Sex

Male 32 6 9 13

Female 1 1 - -

Histology

Epidermoid carcinoma 22 6 3 11

Adenocarcinoma 9 - 5 2

Large cell carcinoma 2 1 1 -

Pathological N status

N0 18 6 8 1

N1 12 1 - 10

N2 3 - 1 2

Localization

Upper lobe 16 5 9 1

Lower lobe 5 2 - 1

Hilum 11 - - 10

Middle lobe 1 1

Resection type

Complete 24 6 4 11

Incomplete 9 1 5 2

TABLE 1: Demographic and characteristic 
data of cases.

a One ca se with ple u ral in vol ve ment and thre e ca ses with sa tel li te no du le we re not inc -
lu ded in the sub gro ups.
CIG: Ca ri nal In va si on Gro up, Ve IG: Ver teb ral In va si on Gro up, Va IG: Vas cu lar In va si on
Gro up.
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was re pa i red pri ma rily and the anas to mo sis li ne
was re in for ced by me ans of in ter cos tal musc le flap.
The fis tu la per sis ted in this pa ti ent, and his to pat -
ho lo gi cal exa mi na ti on of the bronc hos co pic bi opsy
ma te ri al re ve a led the pre sen ce of can cer tis su e at
the li ne of anas to mo sis. 

MOR BI DITY AND MOR TA LITY

Pos to pe ra ti ve comp li ca ti ons we re ob ser ved in 12
(36.3%) ca ses. In two ca ses, the re was he morr ha gi -
a that re qu i red re-tho ra co tomy. Two ca ses had
bronchopleural fistula and thre e ca ses had post-
pne u mo nec to mic emp ye ma wit ho ut BPF (Tab le 2).
Hos pi tal mor ta lity (pos to pe ra ti ve first 30 days) oc-
cur red in 2 (6%) pa ti ents, one of whom di ed of re -
nal and the ot her of car di ac ca u ses. Two pa ti ents
di ed in the se cond month pos to pe ra ti vely. One of
them had me ta bo lic di sor ders af ter trac he al sle e ve
pe nu mo nec tomy and the ot her had BPF and emp -
ye ma af ter right up per lo bec tomy plus chest wall
and ver teb ral re sec ti on with ins tru men ta ti on. Du -
ring fol low-up, mor ta lity from va ri o us ca u ses oc-
cur red in 20 ca ses at va ri o us ti mes (Tab le 3).
Mor ta lity was du e to lo cal re cur ren ce in ni ne ca ses
and dis tant me tas ta sis (bra in) in two ca ses. Se ven
ca ses di ed from car di ac and me ta bo lic ca u ses, whi -
le the ca u se of de ath co uld not be de ter mi ned in
the re ma i ning two ca ses. 

SUR VI VAL

The me an pos to pe ra ti ve fol low-up ti me was 16.3
months (1-80 months), me an sur vi val ti me was

26.7 months and the me an fi ve ye ars sur vi val ra te
was 25.3% (Fi gu re 1). Ove rall fi ve ye ars sur vi val
ra tes among the CIG, Ve IG and Va IG sub gro ups
we re 28.5%, 11.1% and 34.1%, res pec ti vely and
the re was no sig ni fi cant dif fe ren ce bet we en the
gro ups (p= 0.58) (Fi gu re 2). Me di an sur vi val ti mes
in the CIG, Ve IG and Va IG gro ups we re 9, 9 and 12
months, res pec ti vely. Sur vi val analy sis according
to the lo ca li za ti on of the pri mary tu mor (up per lo -
be, lo wer lo be and the ma in bronc hus), cell type
and pat ho lo gi cal N sta tus (N0 ver sus N1 and N2)
re ve aled no sta tis ti cally sig ni fi cant dif fe ren ce (p>
0.05) (Tab le 4, Fi gu re 3).

The prog no sis of pa ti ents who un der went in-
comp le te re sec ti on (fi ve ye ars sur vi val ra te: 0%)
was wor se than that of tho se who un der went com-
p le te re sec ti on (fi ve ye ars sur vi val ra te 34.9%, p=
0.014) (Fi gu re 4). 

DIS CUS SI ON
The prog no sis of T4 tu mors is ge ne rally po or. Even
tho ugh the out co me of sur gi cal tre at ment is far
from sa tis fac tory, sta ge 3B pa ti ents sho uld not be
re fu sed for sur gery. Lon ger sur vi val can be ex pec -
ted if comp le te re sec ti on is car ri ed out.4-7 In T4 tu-
mors, comp le te re sec ti on is not al ways pos sib le
du e to the lo ca li za ti on of the tu mor and the in va -
si on of ne igh bo ring or gans. The le vel of comp le -
te re sec ti on in our study was 72.7%. This is
com pa tib le with the le vels of 86% and 71% re por -
ted by Dod do li et al.7 and Ta ka has hi et al,8 res -
pec ti vely. In the pre sent study, the fi ve ye ars
sur vi val ra te af ter comp le te re sec ti on (34.9%) was
bet ter than that ob ta i ned with in comp le te re sec -
ti on (0%) (p= 0.014). Fi ve ye ars sur vi val ra tes af -
ter comp le te and in comp le te re sec ti ons we re
res pec ti vely de ter mi ned as 46.2% and 10.9% by
Pitz et al (p< 0.05), and 29.8% and 0% by Osa ki et
al (p= 0.0001).5,9

Prog no sis in T4 tu mors va ri es de pen ding on
the in va ded or gan. The most ex ten si ve sur gi cal ex-
pe ri en ce is ob ta i ned from ca ses with ca ri na in vol -
ve ment. Wa ta na be et al re por ted a fi ve ye ars
sur vi val ra te of 22% in a study of 25 ca ri nal re sec -
ti ons.4 Mitc hell et al, on the ot her hand, car ri ed out
ca ri na re sec ti on in 60 ca ses and de ter mi ned a fi ve

Complications n T4 subgroups
Expansion difficulty 1 VeIG

Blood reaction + acute renal failure a 1 VaIG

BPF b 2 VaIG

Right heart failure a 1 VeIG

Bleeding required re-thoracotomy 2 VeIG, VaIG

Peripheral arterial embolus 1 VaIG

Post-pneumonectomic empyema 3 CIG, VaIG

Prolonged air leak 1 VeIG

TABLE 2: Complications and disturbances by 
T4 subgroups.

a Hospital mortality,
b Broncho-pleural fistula.
CIG: Carinal Invasion Group, VeIG: Vertebral Invasion Group, VaIG: Vascular Invasion
Group.
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Patients (Age, Sex) T4 location Histopathology N status Follow-up (month) Status Recurrence C/I Resection

47, male V Adeno Carcinoma N0 6 Died Local R1

70,male A Epidermoid Carcinoma N1 1 Died R0

46,male PA Epidermoid Carcinoma N1 5 Died Local R1

60,male C Epidermoid Carcinoma N0 2 Died R1

68,male V Epidermoid Carcinoma N0 1 Died R0

72,male PV Epidermoid Carcinoma N2 1 Died R0

44,male V Adeno Carcinoma N0 9 Died Local R1

68,male V Adeno Carcinoma N2 17 Died Local R0

40,male C Epidermoid Carcinoma N0 80 Alive R0

57,male V Large cell Carcinoma N0 7 Died Distant R1

63,male C Epidermoid Carcinoma N0 76 Alive R0

63,Female C Large cell Carcinoma N1a 9 Died R0

50,male C Epidermoid Carcinoma N0 23 Died Local R0

53,male SVC Epidermoid Carcinoma N0a 58 Alive R0

70,male SVC Epidermoid Carcinoma N1 54 Alive R0

58,male S Adeno Carcinoma N0 8 Died Distant R0

63,male V Adeno Carcinoma N0 12 Died R1

65,male V Epidermoid Carcinoma N0 15 Died R0

73,male P Adeno Carcinoma N0 32 Alive R1

53,male C Epidermoid Carcinoma N0 1 Died R0

63,male Ao Epidermoid Carcinoma N2 3 Died Local R0

53,male A Epidermoid Carcinoma N1a 15 Died R1

61,male C Epidermoid Carcinoma N0a 4 Died Local R0

66,male PA Adeno Carcinoma N1 12 Died Local R0

56,male S Epidermoid Carcinoma N1 10 Died Local R0

56,male PV Epidermoid Carcinoma N1 18 Alive R0

45,male V Adeno Carcinoma N0 17 Alive R0

53,male PA Epidermoid Carcinoma N1 11 Died R0

58,male S Epidermoid Carcinoma N0 11 Alive R0

64,male PA Adeno Carcinoma N1 9 Alive Distant R0

55,male PA Epidermoid Carcinoma N1 8 Alive Local R0

59,male V Epidermoid Carcinoma N0 2 Died R1

60,male PV Epidermoid Carcinoma N1 4 Alive R0

TABLE 3: Characteristics and survival of patients in the mediastinal group by invaded organ.

a Cases with neoadjuvant therapy,
V: Vertebra, A: Atrium, PA: Pulmonary artery, C: Carina, PV: Pulmonary vein, SVC: Superior vena cava, S: Satellite, Ao: Aorta Ep: Epidermoid, Ca: Carcinoma,
C/I: Complete/Incomplete, R0: Complete resection; R1: Incomplete resection (microscopic residue).

ye ars sur vi val ra te of 42%, with a 15% ope ra ti ve
mor ta lity ra te.10 Mitc hell et al conc lu ded that no dal
in vol ve ment (N2-N3) was associated with poorer
prog no sis and might cons ti tu te a con train di ca ti on
for sur gery. Among ca ses un der go ing trac he al sle -
e ve pne u mo nec tomy, Dar te vel le et al re por ted a fi -
ve-ye ar sur vi val ra te of 43% and an ope ra ti ve
mor ta lity ra te of 3% in N0-1 ca ses, whi le Mitc hell
et al de ter mi ned le vels of 19% and 7%, res pec ti -
vely.10,11 Pitz et al re por ted a fi ve-ye ar sur vi val ra -

te of 50.9% in pa ti ents with tu mors in va ding the
trac he a or ca ri na.9 With one ex cep ti on, all ca ses
with ca ri na in vol ve ment al so had trans-ca ri nal sle -
e ve pne u mo nec tomy in our study. The fi ve-ye ar
sur vi val ra te in the CIG (28.5%) was not sig ni fi -
cantly dif fe rent from tho se in the ot her two gro -
ups. 

The out co mes of sur gi cal tre at ments for T4 tu-
mors with left at ri al and gre at ves sel in va si ons are
ge ne rally po or. Bar le si et al de mons tra ted that vas-
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FIGURE 1: Survival curve of the 33 patients with resected T4 non-small cell
lung cancer: Five years survival level was 25.3%; mean survival time was
26.7 months.

FIGURE 2: Survival curves of patients with resected T4 non-small cell lung can-
cer according to T4 subgroups: Five years survivals for the CIG (heavy line, n=
7), the VeIG (thick dashed line, n= 9) and the VaIG (thin dashed line, n= 13)
were 28.5%, 11.1% and 34.1%, respectively. (p= 0.58) among the three groups.
Median survival times for the three groups were 9, 9 and 12 months, respec-
tively.
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cu lar in va si on des pi te in duc ti on tre at ment was a po -
or prog nos tic fac tor in sta ge 3B pa ti ents.6 Wa ta na be
et al car ri ed out he art and gre at ves sel re sec ti ons (left
at ri um, su pe ri or ve na ca va and aor ta) in a study of 31
ca ses and re por ted a fi ve ye ars sur vi val ra te of 16%.4

In a study with the in vol ve ment of the left at ri um
(n= 15), su pe ri or ve na ca va (n= 13) and aor ta (n= 5),
Ta ka has hi et al de ter mi ned a fi ve-ye ar sur vi val ra te
of 13%.8 In our study, comp le te re sec ti on was ac hi -
e ved in six ca ses in the Va IG. The fi ve ye ars sur vi val
ra te in the Va IG (34.1%) was hig her than that in the
ot her two gro ups, alt ho ugh the dif fe ren ce was not
sta tis ti cally sig ni fi cant. In com pa ri son with the ot her
stu di es men ti o ned abo ve, this raw high ra ti o in our
study se ems no te worthy. 

Comp le te re sec ti on can be ac hi e ved by re sec -
ti on and re cons truc ti on of su pe ri or ve na ca va in pa-
ti ents with su pe ri or ve na ca va in va si on.12 In one
mul ti cen ter ret ros pec ti ve study, the fi ve ye ars sur-
vi val ra te was de ter mi ned as 15% af ter re sec ti on
for su pe ri or ve na ca va in vol ve ment, whi le it was
sig ni fi cantly hig her af ter par ti al re sec ti on (p=
0.03).13 Two of our ca ses with su pe ri or ve na ca va
in va si on we re ali vein postoperative month 54 and
58. No throm bo sis of the su pe ri or ve na ca va (or su-
pe ri or ve na ca va syndro me) was ob ser ved in the se
pa ti ents. In the pa ti ent who un der went aor tic re-

sec ti on, em bo lec tomy was per for med for the pe-
rip he ral ar te ri al em bo lism that de ve lo ped des pi te
an ti co a gu lant the rapy.

TABLE 4: Survival analysis with Kaplan-Meier method
of T4 tumor subgroups.

Five-year 

Variable Number survival rate (%) P

T4 subgroups

CIG 7 28.5

VeIG 9 11.1 0.58

VaIG 13 34.1

Pathological N status

N0 18 30 0.74

N1-2 15 18.4

Completeness of resection

Complete 24 34.9 0.014

Incomplete 9 0 

Histopathology

Epidermoid carcinoma 22 28.8

Adenocarcinoma 9 26.6 0.48

Large cell carcinoma 2 0

Localization

Upper lobe 16 22.0

Lower lobe 5 20 0.64

Hilum 11 29.0

Middle lobe 1

CIG: Carinal Invasion Group, VeIG: Vertebral Invasion Group, VaIG: Vascular Invasion
Group.
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Ver teb ral in va si on used to be con si de red a
con train di ca ti on for sur gery. Ho we ver, ad van ces in
spi nal sur gery ha ve af for ded new op por tu ni ti es.
Gru nen wald et al ar gu ed that en bloc re sec ti on was
a go od op ti on in se lec ted ca ses with ver teb ral in-
vol ve ment.14 They per for med en bloc re sec ti on in
19 pa ti ents and ac hi e ved comp le te re sec ti on in 15
ca ses (79%); lo cal re cur ren ce de ve lo ped in ni ne ca -

ses. They re por ted le vels of 59% and 14% for one-
and fi ve ye ars pre dic ted sur vi val, res pec ti vely. We
fa i led to ac hi e ve comp le te re sec ti on in fi ve of our
ni ne ca ses with ver teb ral in vol ve ment. The lon gest
pos to pe ra ti ve sur vi val ti me was 17 months in the
Ve IG and only one ca se was still ali ve in month 17
of fol low-up in this gro up. We be li e ve that a mul-
ti dis cip li nary ap pro ach du ring the as sess ment of
pa ti ents with ver teb ral in vol ve ment and mul ti dis -
cip li nary col la bo ra ti on in sur gi cal in ter ven ti on wo -
uld yi eld a bet ter out co me.

Alt ho ugh dif fe rent ap pro ac hes ha ve be en tri -
ed in ca ses with dis se mi na ted ple u ral in vol ve ment
and ma lig nant ef fu si on, the re is no per fect tre at -
ment mo da lity ac cep ted at pre sent. In our cli nic,
we do not per form re sec ti on in such ca ses if the
malignant nature of the ef fu si on was pro ved pre-
o pe ra ti vely. We had one pa ti ent with preopera-
tive clear effusion, which finally yielded
malignant cytology. He underwent left lower
lobectomy and was still alive in postoperative
month 32.

Fi ve ye ars sur vi val ra tes we re 30% in N0 and
18.4% in N1-2 ca ses, alt ho ugh the dif fe ren ce was
not sta tis ti cally sig ni fi cant (p= 0.74). This may be
attributed to the low num ber of pa ti ents with N2
di se a se in this se ri es. In the study by Doddoli et
al, the me di an sur vi val ti me in N2 ca ses was two
ti mes lo wer than that of N0-1 ca ses, even if the
dif fe ren ce did not re ach the sta tis ti cal sig ni fi -
can ce le vel.7 Iz bic ki et al al so re por ted that they
had de ter mi ned no sig ni fi cant dif fe ren ce bet we -
en sur vi val ti mes with re gard to the sta tus of the
lymph no de in vol ve ment in T4 tu mors.15 Ho we -
ver, the num ber of ca ses in the se stu di es was al -
so li mi ted. N2 sta tus has be en es pe ci ally bran ded
as an in di ca tor of po or prog no sis in the li te ra tu -
re.2,5,16

Thre e ca ses with N2 di se a se in this se ri es we -
re ope ra ted in the pe ri od that PET-CT was not ava -
i lab le. Me di as ti nos copy was not per for med in two
of them be ca u se they had no me di as ti nal lymph
no des pre o pe ra ti vely. The ot her pa ti ent underwent
me di as ti nos copy du e to lymph no des on tho rax-
CT scan; me tas ta sis was re por ted in de fi ni ti ve his -

FIGURE 3: Survival curves of patients with pathological N0 (heavy line, n= 18)
and N1-2 (dashed line, n= 15) status: five-year survival level was 30% for N0
patients and 18.4% for N1-2 patients (p= 0.74). Median survival time was 9
months for N0 patients and 11 months for N1-2 patients. 

FIGURE 4: Survival curves of patients with complete (heavy line, n= 24) and
incomplete (dashed line, n= 9) resection: the five years survival rate was
34.9% for complete resection and 0% for incomplete resection (p= 0.014).
Median survival time was 15 months for complete and 6 months for incom-
plete resection. 
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to pat ho lo gic eva lu a ti on of sub ca ri nal lymph no de
whe re fro zen sec ti on was ne ga ti ve. The re was no
fal se ne ga ti ve ca se in our se ri es for me di as ti nal
lymph no de eva lu a ti on af ter PET-CT had become
ava i lab le. On the ot her hand, it has be en re com -
men ded that ro u ti ne PET and me di as ti nos copy are
recommended for all po ten ti ally re sec tab le pa ti ents
with T4 tu mors and re sec ti on only for tho se with
N0-1 no dal sta tus.17

So me lo cally ad van ced tu mors may be co me
ope rab le af ter in duc ti on che mo-ra di ot he rapy.2,18

Ho we ver, in duc ti on the rapy can le ad to an in-
cre a se in pos to pe ra ti ve mor bi dity.2,6,19 We ac hi -
e ved comp le te re sec ti on in thre e out of fo ur
ca ses who re ce i ved in duc ti on the rapy. In two ca -
ses, we used in duc ti on the rapy in or der to es tab-
lish bet ter con trol of the di se a se. One pa ti ent
who had po si ti ve mar gin as in si tu car ci no ma de-
s pi te lar ge trac he al sle e ve re sec ti on de ve lo ped
BPF, and the ot her pa ti ent had post-pne u mo nec -
to mic emp ye ma wit ho ut BPF. No comp li ca ti on
was ob ser ved in two pa ti ents who un der went
sur gery af ter ne o ad ju vant the rapy for N2 di se a -
se.

RES TRIC TI ONS OF THE STUDY

The num ber of pa ti ents in this se ri es was small for
sta tis ti cal analy sis by Kap lan-Me i er met hod es pe -
ci ally when di vi ded in to sub gro ups. Ho we ver, it is
dif fi cult to ob ta in lar ger se ri es in ope ra ted ca ses
with T4 lung can cer. The largest series from a sin-
gle center had 60-90 patients. 

CONC LU SI ONS

T4 NSCLC has a num ber of sub gro ups. Des pi te
the fact that the num ber of ca ses in our study was
li mi ted, our as sess ment ba sed on the in vol ve ment
of me di as ti nal or gan and lymph no de(s) in di ca -
ted bet ter sur vi val ra tes in the CIG and Va IG gro -
ups and in patients without lymph no de
in vol ve ment. Ho we ver, the re was no sta tis ti cally
sig ni fi cant prog nos tic dif fe ren ce bet we en the
gro ups. The ex ten ded re sec ti ons tri ed in the se tu-
mors carry a high risk of mor bi dity and mor ta -
lity. The risk can be re du ced by an ex pe ri en ced
te am of sur ge ons. Sur gery sho uld be tri ed, and
bet ter prog no sis can be ex pec ted in se lec ted pa ti -
ents, es pe ci ally if comp le te re sec ti on is per for -
med.
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