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ABSTRACT

INTRODUCTION  The exclusion of mediastinal involvement in patients with non-small cell lung cancer is
essential for choosing an appropriate therapy.

0BJECTIVES The aim of the study was to analyze the ability of a new minimally invasive strategy com-
bining positron emission tomography (PET), endobronchial ultrasound needle aspiration (EBUS-NA), and
endoscopic ultrasound needle aspiration (EUS-NA) to exclude mediastinal nodal metastases of non-small
cell lung cancer.

PATIENTS AND METHODS In a group of consecutive patients with primary non-small cell lung cancer,
the preoperative assessment of medisastinal lymph nodes using PET, EBUS-NA, and EUS-NA. Patients
in whom this minimally invasive staging protocol did not confirm mediastinal nodal metastases under-
went pulmonary resection with systematic lymph node dissection. The negative predictive values of the
combined EBUS-NA/EUS-NA as well as PET/EBUS-NA/EUS-NA were calculated.

REsULTS We analyzed data of 532 patients (367 men and 165 women; mean age, 65 years [range,
30-84 years]). Squamous carcinoma were diagnosed in 276 patients; adenocarcinoma, in 150; large cell
carcinoma, in 22; adenosquamous carcinoma, in 40; small cell carcinoma, in 4; carcinoids, in 21; and
other histological types, in 19. We performed 421 lobectomies, 55 pneumonectomies, 51 bilobectomies,
and 5 sublobar resections. In all patients, systematic lymph node dissection was performed. The mean
number of removed lymph nodes was 22. The negative predictive value of EBUS-NA/EUS-NA was 89.8%
and of PET/EBUS-NA/EUS-NA—93.2%.

CONCLUSIONS  Patients with lung cancer with negative results of PET, EBUS-NA, and EUS-NA are at low
risk of mediastinal nodal metastasis. In these patients, invasive mediastinal staging may not be necessary.

INTRODUCTION Lung cancer is the most com-
mon cause of cancer-related deaths. During the
19th century, lung cancer evolved from a rare
disease to the most serious oncological prob-
lem in the world. The overall 5-year survival rate
in Europe is 11.5, and it has not improved sig-
nificantly over the last 2 decades. The most im-
portant issue in choosing an appropriate ther-
apy is reliable staging. In patients with no dis-
tant metastases, the involvement of mediasti-
nal nodes is the most important factor. Numer-
ous techniques have been used for this purpose,
including imaging, needle biopsies, and invasive

surgical staging. However, the universally ac-
cepted staging strategy is still lacking. Accord-
ing to the revised European Society of Thoracic
Surgeons (ESTS) guidelines for preoperative me-
diastinal lymph node staging, primary surgery
can be offered to patients with no positive lymph
nodes on computed tomography (CT) and pos-
itron emission tomography ( PET), primary tu-
mor smaller than 3 cm, and the tumor located in
the outer third of the lung.! However, literature
data supporting the use of the minimally inva-
sive regimen in patients with tumors larger than
3 cm and centrally located are scant.
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The aim of this study was to assess the value
of a minimally invasive strategy, which includes
PET scanning, EBUS-NA, and EUS-NA, in me-
diastinal staging of patients with non-small cell
lung cancer, regardless of the size and location
of the tumor.

PATIENTS AND METHODS Clinical question and
study setting It was a prospective cohort study
investigating the ability of the minimally inva-
sive strategy combining PET, EBUS-NA, and
EUS-NA to exclude mediastinal nodal metasta-
ses of non-small cell lung cancer. The study was
conducted at the Department of Thoracic Sur-
gery, Jagiellonian University, John Paul II Hos-
pital, in Krakéw, Poland.

Patients Between January 2011 and December
2013, all patients suffering from potentially op-
erable lung cancer were included into the study.
The inclusion criteria were as follows: confirmed
or suspected non-small cell lung cancer, initial
clinical stage I-IIIA, general performance status
enabling an appropriate lung resection accord-
ing to the European Respiratory Society / ESTS
guidelines.? The exclusion criteria were as fol-
lows: restaging after induction chemotherapy, di-
agnosis of small-cell lung carcinoma, severe co-
agulation disorders, and lack of the patient’s in-
formed consent.

Intervention In all patients, the initial workup in-
cluded chest radiography, CT, spirometry and dif-
fusing capacity for carbon monoxide, and bron-
choscopy. Patients in whom this initial assess-
ment did not reveal distant metastases or severe
cardiopulmonary disease fulfilling the criteria
of medical inoperability underwent PET-CT and
combined transbronchial and transesophageal
ultrasound assessment of the mediastinum, re-
ferred to as “combined ultrasound” (CUS).

The endobronchial ultrasound needle aspi-
ration (EBUS-NA) was performed using a BE-
-UC160F-OL8 videobronchoscope (Olympus Med-
ical Systems Corporation, Tokyo, Japan) with an
EU-C60 7.5-MHz ultrasound processor. For the
biopsy, a cytological 40-mm 22-gauge needle (NA-
-2015X-4022, Olympus Medical Systems Corpo-
ration) was used.

The endoscopic ultrasound needle aspiration
(EUS-NA) was performed using a GF-UCT160-
-OL5 videogastroscope (Olympus Medical Sys-
tems Corporation) with an EU-C60 7.5-MHz ul-
trasound processor. For the biopsy, a cytological
80-mm 22-gauge needle (NA-200H-8022, Olym-
pus Medical Systems Corporation) was used.

During CUS, a needle biopsy of all mediastinal
nodes of 5 mm or more on the short axis and of
all PET-positive nodes, regardless of their size,
was performed. The cytological smear of all bi-
opsies was performed and fixed using ethanol
(96%). Samples from each lymph node station
were prepared separately. The standard hematox-
ylin and eosin staining was used. The technique

of the procedure was described elsewhere.? All
procedure-related complications were recorded.

In patients with contradictory results of PET
and CUS, the result of CUS was used for the final
clinical staging. All patients with the final clini-
cal stage of I-IIIA underwent an appropriate lung
resection with mediastinal dissection according
to the ESTS guidelines.* The results of the final
pathological examination of the surgical speci-
men were used for the calculation of a negative
predictive value (NPV).

Assessed variables  The primary variable was the
NPV of CUS and that of the combination of PET
and CUS. The secondary variable was the compli-
cation rate of the staging procedure.

Statistical analysis  As the descriptive statistics,
mean values were used. The NPV was determined
using the Statistica™ (Statsoft Inc., Tulsa, Okla-
homa, United States). The level of significance
was set at a P value of 0.05 or lower.

RESULTS A total of 696 patients were enrolled
to the study. In 164 of these patients, a cytolog-
ical analysis of the CUS-NA specimen confirmed
mediastinal nodal involvement. In the remaining
532 patients, an appropriate lung resection with a
systematic lymph node dissection was performed.
The group consisted of 367 men and 165 women.
The mean age was 65 years (range, 30-84 years).
The most common locations of the tumor were
upper lobes: left in 135 patients, and right in 134
patients. Other locations included the right low-
er lobe in 88 patients, left lower lobe in 80 pa-
tients, middle lobe in 24 patients, right central
lobe in 42 patients, and left central lobe in 29 pa-
tients (TABLE 1).

The most common histological type was squa-
mous cell carcinoma (n = 276), followed by ade-
nocarcinoma (n = 150), adenosquamous carcino-
ma (n = 40), and large cell carcinoma (n = 22). In
24 patients who underwent surgery with the ini-
tial cytological finding of “malignant cells” with-
out specific diagnosis or without cytological con-
firmation, the carcinoid was finally diagnosed in
21 patients, of whom 4 had small-cell lung can-
cer. Other histological types were diagnosed in
19 cases (TABLE 2).

There were 421 lobectomies, 55 pneumonec-
tomies, 51 bilobectomies, and 5 sublobar resec-
tions performed. During all procedures, a system-
atic nodal dissection was performed according to
the ESTS guidelines. The mean number of lymph
nodes resected was 22. Regarding the N2 nodes,
the NPV calculated for CUS alone was 89.8%.
However, when CUS and PET were assessed to-
gether, the NPV was 93.2%.

There were no complications related to the use
of CUS. Although the NPV of the PET alone was
very high (93%), its positive predictive value was
only 21%.
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TABLE 1

Location of the primary tumor

Location of the tumor Number of patients

RUL 134
RML 24
RLL 88
RC 42
LUL 135
LLL 80
LC 29

Abbreviations: LC, left central; LLL, left lower lobe; LUL, left upper lobe; RC, right
central; RLL, right lower lobe; RML, right middle lobe

TABLE 2 Histological type of the tumor in the study group

Type of the tumor

squamous

Number of patients
276

adenocarcinoma

150

mixed (adenosquamous)

40

large cell carcinoma

22

carcinoid

21

small cell carcinoma

4

other

19

912

DISCUSSION  The high sensitivity and NPV of
EBUS-NA and EUS-NA have been confirmed
by numerous studies published in the last de-
cade. Several meta-analyses were performed that
showed the sensitivity of EBUS-NA to range be-
tween 88% and 93%,°° and of EUS—between
83% and 89%.59'0 CUS was introduced in 2005
by Wilmann et al,'" and several papers published
since then have confirmed its sensitivity and NPV
to be higher than those of any other minimally
invasive strategies. One meta-analysis assessed
the diagnostic yield of the CUS and found its sen-
sitivity to reach 91% and NPV—96%.° The diag-
nostic yield of the CUS is reportedly significantly
higher than that of either EBUS-NA or EUS-NA
alone.'? All these data are consistent with the re-
sults of our study, which showed the NPV of the
CUS to reach 89.8%.

The value of PET-CT in lung cancer staging
is also well recognized. Regarding the mediasti-
nal nodal metastases, a recent meta-analysis has
shown its NPV of 93%,' which corresponds well
with our results. Besides mediastinal staging,
PET-CT has the advantage of enabling the diag-
nosis of unsuspected distant metastases or sec-
ond malignancy. Including PET-CT in the staging
algorithm is recommended both by the American
College of Chest Physicians® and by the ESTS.!
However, owing to its very low positive predic-
tive value, it cannot be used as the sole modality
if its results are positive.

However, reliable data regarding the collective
diagnostic yield of the minimally invasive stag-
ing strategy including PET and CUS are lacking.
In the present study, including the largest original

series in the literature, we have shown that the
routine use of the combination of PET-CT and
CUS results in improved ability to exclude medi-
astinal nodal metastases of lung cancer, with the
NPV of this combined approach reaching 93.2%.

In conclusion, the routine use of CUS is a safe
and minimally invasive staging strategy in lung
cancer. Adding PET-CT to CUS increases the NPV
of the staging workup. Patients with lung cancer
in whom the results of mediastinal lymph node
staging with PET as well as the results of CUS are
negative are at low risk of mediastinal metasta-
ses. In these patients, invasive mediastinal stag-
ing may not be necessary.
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STRESZCZENIE

WPROWADZENIE  Wykluczenie zajecia weztdw chtonnych srddpiersia u chorych na niedrobnokomérkowego
raka ptuca ma kluczowe znaczenie dla wyboru wiasciwego leczenia.

CELE  Celem badania byta ocena zdolno$ci nowej minimalnie inwazyjnej strategii polegajacej na potacze-
niu pozytronowej tomografii emisyjnej (positron emission tomography — PET), biopsji cienkoigtowej pod
kontrola ultrasonografii przezoskrzelowej (endobronchial ultrasound needle aspiration — EBUS-NA) i biopsji
cienkoigtowej pod kontrolg ultrasonografii przezprzetykowej (endoscopic ultrasound needle aspiration —
EUS-NA) do wykluczenia przerzutéw niedrobnokomérkowego raka ptuca w weztach chionnych $rédpiersia.
PACJENCI | METODY W grupie kolejnych chorych na pierwotnego niedrobnokomdrkowego raka ptuca
zastosowano przedoperacyjng oceng weztéw chionnych $rédpiersia obejmujgcg PET, EBUS-NA i EUS-NA.
U chorych, u ktérych ten minimalnie inwazyjny protokét badania nie potwierdzit przerzutéw w weztach
$rodpiersia, wykonywano resekcje migzszu ptucnego z systematyczng limfadenektomia. Obliczono
warto$¢ predykcyjng wyniku ujemnego dla potaczenia EBUS-NA z EUS-NA oraz dla potaczenia PET
z EBUS-NA i EUS-NA.

WYNIKI  Analizg objeto dane 532 pacjentdw (367 mezczyzn i 165 kobiet; $redni wiek: 65 lat [zakres: 30—84]).
U 276 chorych rozpoznano raka ptaskonabtonkowego, u 150 — gruczotowego, u 22 — wielkokmdrkowego,
u 40 — gruczotowo-ptaskonabtonkowego, u 4 — drobnokomérkowego, u 21 — rakowiaka, a u 19 —inne typy
histologiczne. Wykonano 421 lobektomii, 55 pneumonektomii, 51 bilobektomie i 5 mniejszych resekcji.
U wszystkich chorych wykonano systematyczna limfadenektomie $rodpiersiowa. Srednia liczba usunigtych
weztéw chtonnych wyniosta 22. Warto$¢ predykecyjna wyniku ujemnego dla EBUS-NA/EUS-NA wyniosta
89,8%, a dla PET/EBUS-NA/EUS-NA — 93,2%.

wnIioskl U chorych na raka ptuca z negatywnym wynikiem badania PET, EBUS-NA i EUS-NA, ryzyko
wystapienia przerzutéw w weztach chionnych $rédpiersia jest mate. W tej grupie chorych inwazyjna
diagnostyka $rddpiersia moze nie by¢ konieczna.

ARTYKUt ORYGINALNY Minimalnie inwazyjna strategia oceny $rédpiersiowych weztéw chfonnych... 913



	148_Kuzdzal_f
	148_abstrakt_pl_f

