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Abstract

Aim: In this study, we aimed to compare the survival results of
patients who underwent neoadjuvant treatment with NSCLC
between March 1997 and August 2014 and were found to have
TONO and T1-2-3/NO.

Material and methods: A hundred ninety-five patients who
had complete neoadjuvant therapy, complete lung resection
and lymph node dissection, and pathologically diagnosed as
TO or T1-2-3/NO, MO were included in the study.

Results: Of the 195 patients included in the study, 181 were
male, 14 were female and the mean age of the patients was
57.9. The mean age of the groups was as follows: group 1: 58.1,
group 2: 57.7, group 3: 59.7 and group 4: 56.8. In our series the
most common complication was atelectasis (n = 19). Others
were prolonged air leak (n = 16), pneumonia (n = 12), apical
pleural space (n = 6), wound infection (n = 3), cardiac problems
(n = 3), hematoma (n = 3), bronchopleural fistula (n = 3), em-
pyema (n = 2), chylothorax (n = 1). The 5-year survival rate for
patients in the TONO group was 76.3%. This rate was 71.8% in
group 2, 63.6% in group 3 and 44.1% in group 4.

Conclusions: Survival was found to be better in patients who
underwent surgery after neoadjuvant therapy and had a com-
plete pathological response. We believe that we can provide
better results with the increase in the number of cases detect-
ed as TxNO after the neoadjuvant treatment and prolongation
of the follow-up period.

Key words: non-small cell lung cancer, neoadjuvant treatment.

Introduction

In non-small cell lung cancer (NSCLC), the first choice
of treatment is surgery [1, 2]. Nowadays, despite the in-
crease in the number of patients undergoing surgery with
advances in early diagnosis and surgical methods, this rate

Streszczenie

Cel pracy: W badaniu poréwnano wyniki dtugosci zycia pacjen-
téw poddanych od marca 1997 r. do sierpnia 2014 r. leczeniu neo-
adiuwantowemu niedrobnokomérkowego raka ptuc (NSCLC),
u ktérych ustalono rozpoznanie patologiczne TONO i T1-2-3/NO.
Materiat i metody: Do badania wtgczono 195 pacjentéw, u kto-
rych zastosowano leczenie neoadiuwantowe, wykonano do-
szczetng resekcje ptuca i wycieto wezty chtonne oraz ustalono
rozpoznanie patologiczne TO lub T1-2-3/NO, MO.

Wyniki: W badaniu wzigto udziat 195 pacjentéw — 181 mezczyzn
i 14 kobiet. Sredni wiek pacjentéw wynosit 57,9 roku. Sredni
wiek w poszczegblnych grupach ksztattowat sie nastepujaco:
grupa 1. — 58,1 roku, grupa 2. — 57,7 roku, grupa 3. — 59,7 roku,
grupa 4. — 56,8 roku. W analizowanej grupie pacjentéw naj-
czestszym powiktaniem byta niedodma (n = 19). Wsréd innych
powiktan stwierdzono: dtugotrwaty wyciek powietrza (n = 16),
zapalenie ptuc (n = 12), zgrubienie optucnej szczytowej (n = 6),
zakazenie rany (n = 3), zaburzenia kardiologiczne (n = 3), krwiak
(n = 3), przetoke oskrzelowo-optucnowg (n = 3), ropniak (n = 2),
chylothorax (n = 1). Wskaznik przezycia 5-letniego pacjentow
z grupy TONO wynibst 76,3%. W grupie 2. wartos¢ wskaznika
wyniosta 71,8%, w grupie 3. — 63,6%, a w grupie 4. — 44,1%.
Whnioski: Wykazano, ze dtuzej zyli pacjenci poddani leczeniu
chirurgicznemu po terapii neoadiuwantowej, u ktérych uzy-
skano catkowita odpowiedZ patologiczng. Uwazamy, ze przy
wiekszej liczbie przypadkéw z rozpoznaniem TxNO po leczeniu
neoadiuwantowym i wydtuzeniu okresu obserwacji uzyskane
wyniki bytyby korzystniejsze.

Stowa kluczowe: niedrobnokomérkowy rak ptuca, leczenie
neoadiuwantowe.

is still 15-25% [3, 4]. The most important factor in achieving
the desired success with surgical treatment is to perform
a radical and complete resection at the earliest possible
stage [5]. In this way, a high survival rate can be provided

Address for correspondence: Tayfun Kermenli MD, Thoracic Surgery Clinic, Medicalpark Elazig Hospital, Elazig, Turkey,

phone: +90 4242348000, e-mail: tayfunkermenli@gmail.com
Received: 19.12.2019, accepted: 28.03.2020.

Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0) 47



Comparison of survival results of patients with TO and T1-2-3 in pathological T staging in patients with non-small cell lung

cancer who underwent surgery after neoadjuvant treatment

to the patients by surgical intervention in NSCLC. However,
there is still no consensus on optimal treatment in patients
with locally advanced disease [6].

It has been shown that direct surgical treatment does
not contribute to survival in patients with mediastinal
lymph node metastasis in the preoperative period. Neoad-
juvant treatment has been reported to be more beneficial
in this patient group [7]. Therefore, patients with NSCLC
may become eligible for surgery with chemotherapy, ra-
diotherapy, or combined therapy as neoadjuvant treat-
ment [8].

Aim

Prognosis is expected to be better in patients diag-
nosed with non-small cell lung cancer, who underwent
surgery after neoadjuvant therapy and showed complete
response in pathological T staging. In this study, we aimed
to compare the survival results of patients who underwent
surgical resection after neoadjuvant treatment and who
had a complete pathological response in T staging (TONO)
and those diagnosed as T1-2-3/NO.

Material and methods

Between March 1997 and August 2014, the records of
341 patients who were diagnosed with NSCLC, who under-
went lung resection and mediastinal lymph node dissec-
tion following oncological treatment, were reviewed ret-
rospectively. 195 patients who had complete neoadjuvant
therapy, anatomical lung resection and mediastinal lymph
node dissection, and pathologically diagnosed as TO or
T1-2-3/NO, MO, were included in the study. The patients
were directed to neoadjuvant therapy because they had lo-
cal advanced lung cancer, mediastinal lymph node positiv-
ity, or surgically required pneumonectomy.

Patients with incomplete or wedge resection, remaining
in exploration, patients with distant metastasis (brain, sur-
renal, etc.) or lymph node positivity, bilateral synchronous
tumor or second mass in the same lung, or different organ
malignancies were excluded from the study.

Thoracic computed tomography (CT), positron emission
tomography (PET-CT), mediastinoscopy or mediastinotomy
was performed before and after neoadjuvant treatment.
PET restaging was not performed in patients receiving RT.
These techniques were not used in staging since there was
no endobronchial ultrasound bronchoscopy or endoscopic
ultrasound in our hospital. Postoperative histopathologic
(PTNM) staging was performed according to the TNM-8
staging system, which was renewed in 2009. Since the stag-
ing system changed in 2009, the results of patients prior
to this date were reassessed and patients were staged ac-
cording to TNM8. Histopathological typing was determined
according to the classification that the World Health Orga-
nization renewed in 2011.

The records of the patients were scanned from the Avi-
cenna program database and resection files of our clinic.
The patients who were not in our follow-up were reached
with their registered phone numbers. Death and survival
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were determined by entering the patients’ ID numbers in
the social security institution database.

After surgical treatment, pathologic examination re-
vealed TONO (group 1): 47 patients, TINO (group 2); 48, T2NO
(group 3); 58 and T3NO (group 4); four separate groups con-
sisting of 42 patients were formed.

Statistical analysis

Descriptive statistics were used for demographic and
clinical characteristics of the patients. The 2 test was used
to compare the proportions between the groups. Kaplan-
Meier analysis was performed to investigate the effect of
predefined factors on survival. Survival of different groups
was compared using the log-rank test. Cox regression anal-
ysis was used for multivariate analysis of factors related
to survival. Statistical analyses were performed with SPSS
software version 22.0 (SPSS Inc, Chicago, IL) and the statis-
tical significance limit was set at p < 0.05.

Results

Of the 195 patients included in the study, 181 (92.8%)
were male, 14 (7.2%) were female and the mean age of the
patients was 57.9 (38-85). The mean age of the groups was
as follows: group 1: 58.1 +6.73, group 2: 57.7 +8.34, group 3:
59.7 £8.93 and group 4: 56.8 +7.5. There was no statistically
significant difference between the groups in terms of age
distribution (p = 0.64).

In the neoadjuvant treatment, 106 (54.4%) of the 195 pa-
tients had chemotherapy and 89 (45.6%) had chemo-radio-
therapy. Radiotherapy was treated with 65 Gy in 54 patients
and 45 Gy in 35 patients. Since our study was not a ran-
domized controlled study, the chemotherapy protocols of
the patients were not based on a certain order. In our clinic,
interim evaluations are made routinely after 3 cycles of che-
motherapy and whether the tumor is suitable for surgical re-
section is evaluated. However, 1 or 2 cycles of chemotherapy
were given as an extra in patients who could not be given
an appointment date for the surgery due to the density in
our clinic. Neoadjuvant chemotherapy dose: 23 (11.82%) pa-
tients had 2 cycles, 72 (37%) had 3 cycles, 57 (29.2%) had
4 cycles, 10 (5%) had 5 cycles and 33 (17%) had 6 cycles. Type
of lung resection: lobectomy in 129 (66.2%), bilobectomy in
21 (10.8%), pneumonectomy in 27 (13.8%) and segmentec-
tomy in 18 (9.2%).

After postoperative pathologic staging, TONO (group 1) in
47 (24.1%) cases, TINO (group 2) in 48 (24.6%); T2NO (group
3) in 58 (29.7%) and T3NO (group 4) in 42 (21.5%) cases
were detected. In terms of histological subtypes, squamous
cell carcinoma (115; 58.9%) was the most frequently de-
tected cell type. There was adenocarcinoma in 68 (34.9%),
large cell carcinoma in 6 (3.1%) and unclassified in 6 (3.1%)
cases. Postoperative adjuvant chemotherapy was not given
in patients with pathological TONO. Adjuvant therapy was
completed in patients who did not receive a full dose of
neoadjuvant chemotherapy and had no TONO in postopera-
tive staging. The most common type of resection was lo-
bectomy in all groups. Resection patterns and rates accord-

Kardiochirurgia i Torakochirurgia Polska 2020; 17 (2)



ORIGINAL PAPER

Table 1. Distribution of groups (demographic information, cell type, treatment type, type of resection, survival time

Parameter Group 1 Group 2 Group 3 Group 4 Total P-value
(n = 47) (n = 48) (n =58) (n=42) (n = 195)
Age 57.7 57.9 59.7 56.4 57.9 0.64
Gender Male 43 47 55 36 181 92.8% 0.886
Female 4 1 3 6 14 7.2%
Pathologic cell types Squamous cell carcinoma 32 27 30 26 115 58.9% 0.378
Adenocarcinoma 15 16 22 15 68 34.9%
Large cell - 2 3 1 6 3.1%
Others - 3 3 - 6 3.1%
Neoadjuvant Chemotherapy 16 28 34 28 106 54.4% 0.342
treatments Chemo-radiotherapy 31 20 24 14 89 45.6%
Resection types Lobectomy 32 36 39 22 129 66.2 0.138
Bilobectomy 5 5 9 2 21 10.8
Pneumonectomy 8 2 6 11 27 13.8
Segmentectomy 2 5 4 7 18 9.2
Survival 76% 71% 63% 44% 64%
ing to stages occurred as given in Table I. Surgical resection  Table Il. Postoperative complications
was performed by thoracotomy in all patlent§. Neoadjuvant D T e e T
chemotherapy or chemo-radiotherapy, surgical treatment, (n = 68)
age, sex, .tumor cell type were not significantly associated Atelectasis 19 -8 0.169
with survival (Table I). -
Sixty-eight (34.8%) of our patients developed early ~_Prolonged air leakage 16 235
postoperative complications; the most common complica- _Pneumonia 12 17.6
tion was atelectasis (n = 19, 28%). Others were prolonged  Apical pleural space 6 8.9
air leak (n = 16, 23.5%), pneumonia (n = 12, 17.6%), apical  wound infection 3 44
pleural space (n = 6, 8.9%), wound infection (n = 3, 44%),  cardiac problems 3 44
H — [o) — [o)
cardiac problem§ (n = 3, 44%), hematoma (n = 3, 4.4%), Bronchopleural fistula 3 aa
bronchopleural fistula (n = 3, 4.4%), empyema (n = 2, 3%), —— ] wa
chylothorax (n = 1, 1.4%). One patient died due to respi- ematoma i
ratory failure and 1 patient died due to myocardial infarc- ~_Empyema 2 3
tion and cardiac arrest. Early postoperative complications ~ Chylothorax 1 1.4
are shown in Table Il. The incidence of complications was
higher in patients receiving RT, but it was not statistically Table IIL. Distribution of distant metast
significant (p = 0.237). There was no significant relation- able Tl Distribution of distant metastases
ship between complications and survival (p = 0.169). Metastasis localization ~ Number of cases Percentage
Brain (n = 8, 23.5%) and gastrointestinal system (GIS) (n = 34)
(n = 8, 23.5%) metastases were the most common during  Brain 8 235
the follow-up. Others were bone (n = 7, 20.6%), lung (n =5,  Liver 8 235
14.7%), multiorgan (n = 4, 11.8%) and surrenal (n = 2,5.9%)  pgone 7 206
(Table 111). . ‘ Lung s 127
The mean follow-up period was 52.7 months in group 1, -
. . Multiorgan 4 11.8
51.2 months in group 2, 47 months in group 3 and 36.4
Adrenal gland 2 5.9

months in group 4. The 5-year survival rate for patients in
the TONO group was 76.3%. This rate was 71.8% in group 2,
63.6% in group 3 and 44.1% in group 4. There was no sig-
nificant difference in survival between group 1 and group 2
(p = 0.461). However, group 1 patients had significantly bet-
ter survival than groups 3 and 4, and this difference was
statistically significant (p < 0.05) (Table V).

Discussion

Several factors have been identified that may affect
survival for patients receiving NSCLC. Although the stan-
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Table IV. Number of patients, survival rate and p-value for com-
parison with TONOMO group according to pathological T staging

Pathologic stage Number Survival P-value
of patients rate (%)
TONOMO 47 76.3 -
TINOMO 48 71.8 0.461
T2NOMO 58 63.6 0.028
T3NOMO 42 44.1 0.019
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dardization of the TNM staging system and histopathologi-
cal typing have been tried to provide a standardization, the
differences between the survival rates reveal the necessity
of new studies. In our study, the survival was significantly
better in the TONO and T1INO groups compared to the other
groups, in parallel with the literature. The survival results
of patients who had a complete pathological response af-
ter neoadjuvant treatment were better than other groups.
There is also a significant difference between TONO pa-
tients with T2 and T3. Good survival results in group 1 may
result from a complete response after neoadjuvant therapy
in these patients. However, it is not possible to determine
in which patient the complete pathological response will
be obtained. This may be due to factors such as tumor dif-
ferentiation. This shows us that we should work on this in
the future.

In our series, lobectomy was the most preferred resec-
tion with 129 (66.2%) patients. In the literature, it is recom-
mended to perform lobectomy as the standard treatment
approach especially in patients in the stage | groups [9, 10].
The number of patients who underwent segmentectomy
was 18 (9.2%). According to our results, no statistically sig-
nificant survival difference in terms of resection types indi-
cates that segmentectomy may be preferred in appropriate
patients. Osarogiagbon et al. stated that based on the data
of 90 patients with Nx and 506 patients with NO, sublobar
resections may be sufficient, although lobectomy is recom-
mended in stage | patients [10].

Stefani et al. [11] reported that the results of segmen-
tectomy with lymph node dissection in tumors smaller
than 2 cm had similar results to lobectomy. Other publi-
cations that provide similar information suggest that seg-
mentectomy may be sufficient if the tumor is limited in
one segment [12]. Similar to the literature in our series, we
preferred segmentectomy for tumors smaller than 2 cm
limited to only one segment.

The standard surgical procedures to be performed in
patients with stage Il are lobectomy, bilobectomy or pneu-
monectomy, and mediastinal lymph node dissection [13]. In
our series, pneumonectomy was performed in 27 (13.8%)
patients and bilobectomy was performed in 21 (10.8%)
patients. In T3NOMO cases, invaded tissues are resected
en bloc and reconstruction is performed if necessary [14].
Sleeve resections with high complications for a long time
nowadays, with low operative mortality, similar survival
and increased quality of life, has become the standard sur-
gical procedure in technically feasible patients, even with
adequate pulmonary reserve [15, 16]. Sleeve resection was
performed in 18 (9.2%) patients, of which 13 (6.6%) were
bronchial sleeve, 3 (1.5%) arterial and bronchial sleeve, and
2 (1%) were arterial sleeve resection. In our cases, surgi-
cal resection types were not significantly different in terms
of survival. Storelli et al. [17] reported that sleeve resec-
tions can be safely performed after neoadjuvant treatment
in 103 series. However, it is recommended to support the
anastomosis line with a tissue flap. The 5-year survival rate
in NSCLC cases was 63% [17].
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Neoadjuvant therapies can achieve a high complete re-
sponse rate. In the literature, pathological complete remis-
sion has been reported between 15% and 23% and survival
time is prolonged in this patient group. It also increases
the rate of tumor resectability [18]. In our study, the path-
ological complete response rate was found to be 16% in
accordance with the literature and there was a significant
improvement in survival in these patients.

In NSCLC stage IlIA-N2 disease, neoadjuvant chemo-
therapy or chemoradiotherapy allows complete resection
of the tumor by regressing the stage and decreases the
possibility of distant metastasis by providing systemic con-
trol in the early period [19, 20]. However, a standard mul-
timodal approach could not be defined in these patients.
Neoadjuvant chemotherapy or chemoradiotherapy studies
in this area are randomized trials of low-strength double-
arm studies, usually involving single-arm phase Il and
a small number of patients. In our study, N2 was detected in
29 patients in preoperative staging with mediastinoscopy
and mediastinotomy.

Side effects during the administration of combined
modalities are known side effects of chemotherapy (bone
marrow suppression, nausea-vomiting, nephrotoxicity, pul-
monary toxicity, mucositis, hepatotoxicity, neurotoxicity,
alopecia, etc.). In addition, there is additional surgical mor-
bidity and mortality due to the development of pulmonary
fibrosis after neoadjuvant chemotherapy. Surgical mor-
tality rates between 0 and 9% have been reported in the
studies [21, 22]. In our study, early postoperative mortality
was 0.1%.

Neoadjuvant radiotherapy increased the rate of com-
plete pathological response (TONO). Although radiotherapy
was given as a curative dose of approximately 60 Gy in
the first years of our case series, the dose was changed to
45 Gy in the following years according to the literature and
guidelines [23]. Although the rate of complication develop-
ment was high in our patients receiving radiotherapy, there
was no significant difference in survival.

Many studies and data report that there is no signifi-
cant difference between histologic type and survival [24].
However, with the development of targeted chemotherapy
protocols in cases with mutation, better results are ob-
tained. In our series, no significant difference was found
between survival and neoadjuvant chemotherapy treat-
ments, chemotherapy + radiotherapy administration, age,
sex, or tumor cell type.

In our case series, cisplatin was used most frequently
as neoadjuvant chemotherapy; gemcitabine and paclitaxel
were other options. We have never used targeted chemo-
therapy as a neoadjuvant therapy, but perhaps they may
soon be used as a neoadjuvant therapy. There are sev-
eral studies related to this, such as the work of Yashimo.
In a study by Yashima et al. on 150 patients with NSCLC,
the efficacy of targeted therapy was demonstrated [25].
The usability of these treatment options as a neoadjuvant
chemotherapy protocol should be investigated. These stud-
ies show that targeted treatment options can be used as
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neoadjuvant treatment in NSCLC [26]. In this way, better
survival times can be achieved.
Conclusions

Neoadjuvant therapy increases the chance of surgical
treatment in NSCLC and this results in good survival. Pa-
tients with TONO have good survival, but it is unpredictable
in which patients a full response is needed, and this is an
area where further investigation is needed. It is clear that
with the improvements in neoadjuvant chemotherapy and
radiotherapy, we will get better survival results in NSCLC.
Targeted therapies will also contribute to survival.
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