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Predictors of conversion to thoracotomy during video-assisted
thoracoscopic surgery lobectomy in lung cancer: additional
predictive value of FDG-PET/CT in a tuberculosis endemic region
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Background: To evaluate the added clinical value of "*F-fluorodeoxyglucose (FDG) positron emission
tomography/computed tomography (PET/CT) scans to chest CT imaging in predicting the conversion to
thoracotomy during video-assisted thoracoscopic surgery (VAT'S) lobectomy in patients with lung cancer.
Methods: This is a retrospective study of 235 consecutive patients who underwent planned VATS
lobectomy for primary lung cancer between 2011 and 2015. CT images were interpreted in terms of the
presence and the attenuation of peribronchial lymph nodes (PLN) and peribronchial cuffs of soft (PCS)
tissue, pleural calcification, and parenchymal calcified nodule. On FDG PET/CT images, anthracofibrotic
lymph node was considered present when high FDG uptake (SUVmax >3.5) was observed on PET/CT
images corresponded to PLN or PCS on chest CT.

Results: Among the 235 patients undergoing attempted VATS lobectomy, 55 (23.4%) underwent
conversion to thoracotomy. Multivariate logistic regression analysis revealed that the attenuation of PLN or
PCS on chest CT (OR, 2.57; 95% CI, 1.328-4.380, 0.005) was an only independent predictor of conversion.
The ROC curve showed that combined FDG PET/CT and chest CT reading [areas under curve (AUC),
0.847 (95% CI, 0.795-0.891)] was significantly better than that of chest CT scans alone [AUC, 0.655 (95%
CIL, 0.50-0.751)] in predicting conversion (P=0.024).

Conclusions: The addition of FDG PET/CT scanning to chest CT imaging provides better performance
for predicting conversion to thoracotomy during VATS lobectomy in lung cancer patients. Therefore,
in lung cancer patients undergoing surgical resection, FDG PET/CT can provide additional reliable

information in selecting the appropriate surgical approach for a lobectomy.
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Introduction

Surgical resection is the primary mode of treatment
for early non-small cell lung cancer. Video-assisted
thoracoscopic surgery (VATS) has been considered the
initial approach for the majority of patients undergoing
lobectomy, since its introduction in the 1990s. Although
some potential hazards have been reported, recent studies
have shown that VATS lobectomy could have more
advantages than lobectomy via thoracotomy with regard
to postoperative pain (1), postoperative rehabilitation (2),
preservation of pulmonary function (3), and even surgical
complications and cost (4). Despite these advantages, only
30-40% of anatomic lung resections were performed via
the VAT'S approach according to the thoracic database
(5,6). One of the reasons that prevent more widespread
acceptance of VATS lobectomy is a potentially higher risk
of intraoperative complication and subsequent unplanned
conversion to thoracotomy during the surgery.

Several demographic and clinical factors such as older
age, history of the granulomatous disease, current COPD
or smoker, and reduced forced expiratory volume in
1 second (FEV)) have been identified to be predictors
of intraoperative conversion (7-9). Additionally, recent
studies revealed that computed tomography (CT)
images with hilar lymph node calcification could predict
intraoperative conversion, which was associated with
adhesion of lymph nodes to hilar structures and subsequent
difficulty in the dissection of hilum (8-10). However, even
lymph nodes without calcification on CT images revealed
extensive perihilar granulomatous inflammation during
the operation, which required conversion to thoracotomy
(9,10). Using "F-fluorodeoxyglucose (FDG) positron
emission tomography (PET)/CT, noncalcified lymph
nodes with high FDG uptake have been associated with
chronic granulomatous or anthracofibrotic pathology of
lymph nodes when they show attenuation higher than
that of surrounding great vessels, especially in an endemic
region for tuberculosis (11,12). These findings prompted
our hypothesis that the metabolic information of FDG
PET/CT might better predict hilar anthracofibrosis
leading to conversion to thoracotomy in lung cancer
operations when added to the morphologic information of
chest CT.

Therefore, we conducted this study to verify the added
clinical value of FDG PET/CT imaging in comparison
with chest CT imaging alone for predicting the conversion
to thoracotomy during thoracoscopic surgery in lung
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cancer patients. We also evaluated the association between
conversion status and other CT characteristics associated
with previous granulomatous disease, including pleural
calcification and parenchymal calcified nodule, to identify
the predictive imaging features for the conversion to
thoracotomy.

Methods

The study was approved by our institutional ethics
committee of Kyungpook National University Medical
Center (KNUMC 2016-11-003), and the requirement of

informed consent was waived for this retrospective analysis.

Patients

All patients diagnosed with primary lung cancer from
February 2011 to May 2015 and who had undergone
lobectomy at Kyungpook National University Medical
Center were recruited for this study. One experienced
surgeon (L.E.B) with 18-years of thoracic surgical
experience performed the VATS surgery. During the study
period, 354 patients underwent surgery. We excluded those
with a planned thoracotomy, those with a sublobar resection
through VATS, those with a history of neoadjuvant
chemotherapy or radiotherapy, and those with a history of
prior thoracic surgery. We also excluded 53 patients with
hilar metastatic lymphadenopathy based on the pathological
exam. Finally, 235 patients were selected for the current
study, among whom, 55 (23.4%) underwent conversion to
thoracotomy. The pathological stage was determined by
applying the seventh edition of the Union for International
Cancer Control and American Joint Committee on Cancer
TNM classification (13).

Surgical technique

All patients underwent single lung ventilation with a double-
lumen endotracheal tube. Details of surgical techniques for
VATS lobectomy were as follows. A 15 mm trocar for the
thoracoscope and a 4 to 5 cm utility incision were placed at
the level of the top of the diaphragm, crossing the anterior
axillary line and posterior scapular line. The additional 5
to 10 mm port was positioned through sixth or seventh
intercostal space in the posterior scapular line. Conversion
to open thoracotomy was performed by extending the utility
incision or by linking two incisions.
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Imaging acquisition

CT scans were performed with two 64-channel multi-
detector CT (MDCT) systems (GE Medical Systems,
Milwaukee, WI, USA). Both unenhanced and contrast-
enhanced images were acquired. For the enhancement
study, intravenous contrast material was administered (80 to
120 mL at a rate of 2.5 mL/sec). The technical parameters
were as follows: tube voltage, 120 kVp; pitch, 1.25;
rotation speed, 0.5 seconds; collimation, 64x0.625 mm.
The axial images were obtained with 1.0-5.0 mm from
the lung apices to bases at the end of an inspiration and
reconstruction thicknesses were 2.5-5 mm. All PET/CT
studies were performed with a 16-slice CT Discovery STE
apparatus® (GE Medical System, Milwaukee, WI, USA).
After fasting for at least six hours before the PET/CT
examination, approximately 5.2 MBq of FDG/kg of body
weight was injected intravenously, and then patients were
advised to rest for one hour before image acquisition. Prior
to PET/CT, CT imaging was performed from the skull
base to the thigh when the patient was supine and breathing
quietly according to a standard protocol with the following
parameters: 120 KeV; 30-170 mA; 1.5 pitch; 15 mm/
rotation table speed; and a 3.75mm slice thickness. PET
scans were also obtained from the skull base to the thigh at
2.5 minutes per bed position. CT and PET/CT scan data
were collected from a picture archiving and communication
system (PACS; Infinitt Healthcare Co. Ltd., Seoul, Korea).
All CT scans and integrated PET/CT imaging were
performed within 2 weeks of surgery prior to surgery.

Image interpretation

Two radiologists who were blinded to the patient’s
conversion status retrospectively reviewed the chest CT
and FDG PET/CT scans, and a consensus diagnosis was
reached. CT images were interpreted in terms of the
presence of peribronchial or perivascular lymph nodes
(PLN) and peribronchial cuffs of soft (PCS) tissue where the
lung cancer was located. PCS was defined as peribronchial
wall thickening with soft tissue attenuation at both sides
of the bronchus on axial images (14,15). The lymph nodes
were evaluated in terms of their short-axis diameter on
the axial CT images and the attenuation of PLN or PCS
was also reviewed. Calcification was considered present
when it was nodular or diffuse and attenuation was
200 HU or greater. A high-attenuation was defined as
one that appeared to have attenuation higher than that
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of mediastinal vascular structures and 70 HU or greater
according to region of interest (ROI) measurement. The
CT findings of pleural calcification and parenchymal
calcified nodule were also evaluated as image characteristics
for predicting pleural adhesion and subsequent conversion.
Pleural calcification was defined as any calcification at
the pleural area on the axial images of unenhanced CT.
Any size of parenchymal nodule containing calcification
on the unenhanced CT images was regarded as
parenchymal calcified nodule, regardless of the shape
of calcification (16,17). Calcification was defined as the
attenuation above 200 HU and measured in mediastinal
window setting (window with, 400 HU; window center,
30 HU). On FDG PET/CT images, the diagnostic criteria
for anthracofibrotic lymph node was defined as when high
FDG uptake (higher than that of the surrounding normal
mediastinal structure, or a maximum standardized uptake
value (SUVmax >3.5) was observed on PET/CT images
corresponded to PLN or PCS on chest CT.

Statistical analysis

Statistical analyses were performed using statistics software
(SPSS, version 17.0, SPSS, Inc., Chicago, Illinois, USA) and
MedCalc for Windows, Version 14.8.1 (MedCalc Software,
Mariakerke, Belgium). We compared the differences in CT
findings and clinical characteristics between conversion
and nonconversion groups with independent #-tests for
continuous variables and with linear-by-linear test for
ordinal variables, and used the chi-square or Fisher's exact
test for categorical variables. Logistic regression analysis
was used to identify the predictive factors for VATS
conversion to thoracotomy. CT and clinical variables with p
values <0.05 in the univariate analyses were included in the
multivariate analyses. ROC curve was illustrated with the
predicted probability obtained from the logistic regression
model, and the area under curve (AUC) was used to assess
the additional predictive value of FDG PET/CT imaging
in comparison with chest CT imaging alone. Statistical
significance of the improvement in AUC after adding an
explanatory factor was evaluated by the Delong test (18).

Results
Patient characteristics and imaging features

The clinical characteristics of patients in terms of the status
of conversion are summarized in 7zble 1. The age and
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Table 1 Patient Clinical Characteristics between conversion and nonconversion groups

Characteristics Conversion (n=55) Nonconversion (n=180) P value
Age 69.49+6.9 64.2+9.8 <0.001"
Age (>65), (%) 51 (75.0) 81 (48.5) <0.001*
Sex M:F (%M) 32:23 (58.2) 99:81 (55.0) 0.398"
Current smoker, (%) 18 (32.7) 56 (31.1) 0.472%
PFT

FEV,, % 98.6+21.2 99.7+21.3 0.593"

FEV,/FVC, % 67.7+11.1 69.3+9.5 0.247"

DLCO, % 92.8+20.7 96.7+17.6 0.213"
Tumor location, (%) 0.499%

Right upper 18 (32.7) 54 (30.0)

Right middle 2(3.6) 12 (6.7)

Right lower 13 (23.6) 33 (18.3)

Left upper 15 (27.3) 43 (23.9)

Left lower 7(12.7) 38 (21.1)
T stage 0.015%

Tis 1(1.8) 0(0.0)

I 21(38.2) 108 (60.0)

I 31 (56.4) 68 (37.8)

1l 1(1.8) 4(2.2)

v 1(1.8) 0(0.0)

Data are mean numbers + standard deviation, or number (%) in parentheses. ', P calculated by Student t-test. ¥, P calculated by Fisher-
exact test. %, P calculated by linear-by-linear test. PFT, pulmonary function test; FVC, forced vital capacity; %FEV,, percent predicted
forced expired volume in one second; DLCO, diffusing capacity of lung for carbon monoxide; Tis: carcinoma in situ.

tumor stage of conversion group patients were significantly
higher compared with those of patients undergoing
successful VATS. There was no statistical difference in sex,
smoking pack-years, spirometry results, and lobar location
of lung cancers between conversion and non-conversion
groups (1able 1). With respect to CT and FDG PET/CT
findings, the conversion group had a higher proportion
of PLN, PCS, pleural calcification, calcified lung nodule,
calcification or high attenuation of PLN or PCS on chest
CT and concurrent FDG uptake at PET/CT (Table 2).
PLNs with calcification resulted in a highest rate of
conversion (25/41, 61.0%), followed by those with high
attenuation (17/31, 54.8%), and those with soft tissue (4/21,
19.0%). When these lymph nodes showed concurrent FDG
uptake at PET/CT, the conversion rate was increased to

24/28 (85.7%), 16/22 (72.7%), and 4/10 (40%), respectively.
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Predictive factors for thoracotomy conversion

Among the 235 patients undergoing attempted VATS
lobectomy, 55 patients (23.4%) underwent conversion to
thoracotomy. The causes of conversion were as follows:
severe anthracofibrosis around bronchus or vessels in
25 (45.5%), uncontrolled bleeding due to intraoperative
vascular injury in 12 (21.8%), diffuse dense pleural adhesion
in 9 (16.4%), incomplete or fused interlobar fissure in 7
(12.7%), and failure of single-lung ventilation in 2 patients
(3.6%). We performed the multivariate logistic regression
analysis for clinical and CT variables that were significantly
associated with conversion status in the univariate analysis.
After adjusting for other clinical and imaging features, the
attenuation of PLN or PCS on chest CT scans (OR, 2.57;
95% CI, 1.328-4.980, 0.005) was an only independent

7 Thorac Dis 2017;9(8):2427-2436
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Table 2 CT and FDG PET/CT findings between conversion and nonconversion groups

Variables Conversion (n=55) Nonconversion (n=180) P value

PLN <0.001"
Absence 15 (9.6) 141 (90.4)
Presence 40 (49.4) 39 (50.6)

Size of PLN 0.842"
>10 mm 30 (50.0) 30 (50.0)
<10 mm 10 (47.4) 9 (52.6)

PCS <0.001"
Absence 11 (7.4) 138 (92.6)
Presence 42 (48.8) 44 (51.2)

Attenuation of PLN or PCS 0.004*
Calcification 25 (61.0) 16 (39.0)
High-attenuation 17 (54.8) 12 (45.2)
Soft tissue attenuation 4 (19.0) 17 (81.0)

Calcified lung nodule 0.007"
Absence 32 (18.8) 138 (81.2)
Presence 23 (35.4) 42 (64.6)

Pleural calcification 0.045"
Absence 47 (21.8) 169 (78.2)
Presence 11 (57.9) 8 (42.1)

FDG PET/CT (SUVmax >3.5) <0.001"
Absence 11 (6.4) 161 (93.6)
Presence 44 (69.8) 19 (30.2)

Data are numbers of patients, and percentages in parentheses. 1, P calculated by chi-square test. 1, P calculated by linear-by-linear test.

PLN, peribronchial lymph nodes, PCS, peribronchial cuffs of soft tissue.

predictor for conversion (Table 3).

The ROC curve was illustrated with the predicted
probability obtained from the logistic regression to
compare the predictive value of chest CT scans alone with
a combination of chest CT and FDG PET/CT scans. As
shown in Figure 1, the AUC of the FDG PET/CT and
chest CT combination [0.847 (95% CI, 0.795-0.891);
sensitivity, 80.00; specificity, 89.44; P value <0.001] for
the predictive performance of conversion was significantly
better than that of chest CT alone [0.655 (95% CI, 0.550-
0.751); sensitivity, 91.30; specificity, 36.17; P value =0.003],
(difference of AUC =0.153, P value=0.024, as assessed by
DeLong test). This result suggests the additive role of FDG
uptake of PLN or PCS at PET/CT imaging in predicting
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conversion to thoracotomy during VAT'S lobectomy.

Discussion

We conducted this study to identify whether FDG PET/
CT scans could provide added predictive value to CT
scans for intraoperative conversion of VATS lobectomy for
lung cancer in a tuberculosis endemic region. Multivariate
analysis revealed that attenuation of PLN or PCS
(calcification or high attenuation) was an only independent
predictive factor for conversion on CT. In addition, ROC
curves showed that a combination of FDG PET/CT and
CT scans had better performance than CT scans alone
for predicting conversion, suggesting that FDG PET/CT

7 Thorac Dis 2017;9(8):2427-2436
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Table 3 Multivariate regression analysis for predicting factors of unexpected conversion to thoracotomy

OR
Variable
Point 95% ClI P value

Age (>65) 2.73 0.850-8.816 0.091
T stage 1.16 0.499-2.719 0.724
Presence of PLN 0.79 0.203-2.991 0.716
Presence of PCS 3.64 0.570-23.379 0.172
Attenuation of PLN or PCS 2.57 1.328-4.980 0.005
Calcified lung nodule 1.06 0.414-2.750 0.894
Pleural calcification 1.96 0.495-7.816 0.336

OR, odds ratio; Cl, confidence interval; PLN, peribronchial lymph nodes; PCS, peribronchial cuffs of soft tissue.

100

60 /
/

Sensitivity
T

40 /
—— Chest CT

— FDG PET/CT + chest CT

0 PR PR PR (ST - :
0 20 40 60 80 100
100-Specificity

Figure 1 Receiver operating characteristic (ROC) curve for
prediction of intraoperative conversion of VATS lobectomy based
on chest CT alone [AUC, 0.655 (95% CI, 0.550-0.751); sensitivity,
91.30; specificity, 36.17; P value =0.003] and combined chest
CT and FDG PET/CT [AUC, 0.847 (95% CI, 0.795-0.891);
sensitivity, 80.00; specificity, 89.44; P value <0.001]. FDG,
fluorodeoxyglucose; PET/CT, positron emission tomography/CT;
AUC (95% CI), area under the curve (95% confidence interval).

imaging would help enhance detecting peribronchial or
perivascular fibrosis complicating hilar dissection during
VATS lobectomy and ultimately requiring intraoperative

conversion.
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Intraoperative conversion to thoracotomy during VATS
lobectomy does not appear to compromise prognosis.
However, it is likely to result in a longer operating time,
extra lung manipulation, and increased blood loss leading to
adverse surgical outcomes (6). To avoid these post-operative
complications, it is imperative to identify the preoperative
risk factors to reduce unexpected thoracotomy conversion.
There are several studies evaluating the role of imaging
studies in predicting conversion, and they revealed that
hilar lymph node calcification on preoperative chest CT is
an important factor for predicting conversion (8-10). They
evaluated the relationship between the presence of calcified
lymph node and conversion, but they did not describe
other CT findings with regard to peribronchial fibrosis. In
the present study, we also evaluated the presence of PCS
tissue that was identified to be associated with peribronchial
fibrosis with anthracotic pigmentation (15). In addition, we
included the attenuation and size of peribronchial lymph
nodes (PLN) as reviewed imaging features and found that
high attenuation, as well as calcification, was significantly
associated with conversion irrespective of the size of
PLN. After adjusting for age, tumor stage, and other CT
features associated with previous granulomatous disease
(pleural calcification and parenchymal calcified nodule),
the attenuation of PLN or PCS was an independent CT
predictor for conversion. Moreover, we identified that
additional FDG uptake of PLN or PCS on PET/CT scans
provided better performance than chest CT scans alone for
predicting conversion.

Where the granulomatous disease is endemic, hilar or
mediastinal lymph nodes show follicular hyperplasia in
the cortex, anthracotic pigmentation, and macrophage

7 Thorac Dis 2017;9(8):2427-2436
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Figure 2 A 75-year-old man who completed VAT'S lobectomy for squamous cell carcinoma. (A) Axial CT scan with contrast enhancement

at the level of main bronchi shows a 1.5 cm mass in right upper lobe. (B-D) Axial scans obtained with (B) FDG PET/CT, (C) contrast-

enhanced CT, and (D) unenhanced CT at the level of the bronchus intermedius show calcified lymph node (arrow in C,D) in right hilum,

without significant FDG uptake. VATS, video-assisted thoracoscopic surgery; FDG, fluorodeoxyglucose; PET/CT, positron emission

tomography/computed tomography.

infiltration. This follicular hyperplasia and macrophage
infiltration may contribute to increased FDG uptake. In the
present study, of 41 patients with calcified PLN or PCS,
the conversion was conducted in only 25 patients (61.0%),
while, in patients with PLN or PCS calcification and
concurrent high FDG uptake, most patients (24/28, 85.7%)
underwent conversion. Conversely, almost all patients
(12713, 92.3%) with PLN or PCS but without FDG uptake
at PET/CT, even when it showed calcification, completed
VATS lobectomy (Figure 2). According to previous studies,
hilar calcification on preoperative CT scans has been
regarded as a convincing predictor for conversion due to
peribronchial anthracofibrosis (8-10). However, our data
highlight that some patients with calcified PLN or PCS
may be suitable candidates for VATS lobectomy as long
as they do not have concurrent FDG uptake. In other
words, additional FDG PET uptake may provide more
specific predictive information for peribronchial adhesion
than hilar calcification only. Therefore, some patients who
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have calcification only (without significant FDG uptake on
PET/CT) did not show significant peribronchial adhesion
complicating hilar dissection. Moreover, in patients with
high attenuation and soft tissue attenuation, the conversion
rate increased from 54.8% and 19.0% to 72.7% and
40.0%, respectively, when they had additional FDG uptake
(Figure 3). The ROC curve comparing CT scans alone and
combined CT and FDG PET/CT scans for predicting
conversion revealed that additional FDG PET/CT had
better predictive performance than CT alone, particularly
by improving specificity, despite a moderate decrease
of sensitivity (Figure 1). Based on these observations, it
can be assumed that additional FDG uptake at PET/CT
scans enabled detection of more severe peribronchial and
perivascular granulomatous inflammation and subsequent
fibrosis requiring conversion by adding metabolic
information to the morphological information of CT scans.
These hilar anthracofibrotic changes may cause adhesion
of lymph nodes to hilar structures and consequently result

F Thorac Dis 2017;9(8):2427-2436
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Figure 3 A 76-year-old man who underwent conversion to thoracotomy during VATS lobectomy for squamous cell carcinoma due to

peribronchial fibrosis. (A) Axial CT scan at the level of aortic arch shows a 1.0 cm persistent ground glass nodule in right upper lobe. (B-
D) Axial scans obtained with (B) FDG PET/CT, (C) contrast-enhanced CT, and (D) unenhanced CT at the level of the main bronchi show
lymph node with high attenuation (94 HU, arrow in C,D) in right hilum, with significant FDG uptake (SUVmax >3.5). VATS, video-assisted

thoracoscopic surgery; FDG, fluorodeoxyglucose; PET/CT, positron emission tomography/computed tomography.

in the increased risk of vascular injury during the dissection
of hilar structures, ultimately requiring conversion to
thoracotomy.

In the present study, the most common cause of
conversion was peribronchial or perivascular adhesion
(25755, 45.5%), which is consistent with what has previously
been reported (8,10,19,20). The second cause of conversion
was bronchial or vascular injury (12/55, 21.8%) that
frequently lead to uncontrolled bleeding from pulmonary
vessels. Given that a sizable number of bronchial or vascular
injuries were attributed to hilar adhesion, our results
demonstrate that hilar adhesion can be a major cause of
conversion during VATS. The conversion rate in the present
study was 23.4%, which is higher than that of published data
(2-23%) (2,9,21,22). There are several possible explanations
for this result. First, the current study was performed in a
region of endemic for tuberculosis, which could account
for a high prevalence of anthracofibrotic lymph nodes and
subsequent hilar adhesion. Second, anthracofibrosis occurs
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predominantly in elderly patients at a mean age of 70 years
(14,23). Since the study population of the current study had
a higher mean age compared with those of other reports
(7-9), this might have contributed to a higher incidence of
hilar anthracofibrosis. Lastly, the selection criteria for VATS
lobectomy candidates are most likely to affect the higher
conversion rate. In our institution, patients with pleural
calcification or calcified lymphadenopathy on preoperative
CT scans were considered as potential VATS lobectomy
candidates even though similar patients had been excluded
from being VATS lobectomy candidates in other studies
(8,10). Previous reports have shown that conversion rate
depended on the surgeon’s experience and with increasing
surgical experience, conversion rates declined (7,24). Given
that the surgeries in the current study were performed by
an experienced surgeon, our data may be more reliable than
those from studies where the surgeries would be performed
by several surgeons with varying levels of surgical expertise.

There are some limitations to the present study that

F Thorac Dis 2017;9(8):2427-2436
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should be considered. First, since this study is retrospective
in nature, there may have been a selection bias in allocating
surgical approaches between thoracotomy and VATS
lobectomy. However, VATS candidates were selected
consistently by one experienced surgeon in the practical
preoperative decision.

Second, patients with hilar lymph node metastases were
excluded from the analysis because our main concern was
to evaluate the influence of peribronchial anthracofibrotic
lymph nodes on conversion. Actually, the differential
diagnosis between benign anthracofibrotic and metastatic
lymph nodes when they show FDG uptake at PET/CT
is difficult even in lymph nodes with high attenuation or
calcification (11), which limits the evaluation of the sole
impact of anthcofibrotic lymph node. Additionally, the
conversion rate of excluded patients with nodal metastasis
(13753, 24.5%) was similar to that of the included patients
and the presence of metastatic lymph node was not
associated with the conversion in the previous studies (7,8).

In conclusion, the addition of FDG PET/CT to
routine chest CT improves predictive performance for
intraoperative conversion to thoracotomy during VATS
lobectomy in lung cancer patients. Therefore, in lung
cancer patients undergoing surgical resection, FDG
PET/CT imaging may provide additional information in
selecting the appropriate surgical approach for a lobectomy.
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