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[ Abstract ] Background and objective Radiofrequency ablation (RFA) has become one of the local treatment for
inoperable early stage non-small cell lung cancer (NSCLC). This study observes effectiveness and safety of computed tomog-
raphy (CT) guided RFA followed intratumoral chemotherapy (RFA-ITC). Methods From 2005 to 2015, our group perspec-
tively enrolled inoperable early stage NSCLC underwent RFA-ITC duo to poor cardiopulmonary function or with other dis-
eases or patient can't tolerate or reject surgery. RFA was performed by a directive apparatus assisted CT guided semi real-time
and step-by-step puncture method, conformal umbrella-shaped electrode and single or multiple targets ablation. While the
plan finished and CT showed normal lung tissue around the tumor present ground-glass opacity (GGO), the procedure ended,

then 200 mg of carboplatinum were injected into the tumor via the electrode needle. Safety and effectiveness were evaluated by
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follow-up. Results Technical success rates of 125 RFA-ITC treatments of 110 patients were 100%. The median survival was

48.0 months, overall survival (OS) was $5.4 months, progression-free survival was 55.1 months, 1, 2, 3, S-year OS rates were

100%, 90.7%, 62.7%, 21.9%, respectively. Survival of GGO presence or not was 68.3 months and 40.1 months, respectively

(P=0.001). The survival rates of the N1 staging and tumor size was no significant difference. No perioperative deaths occurred,

the main complications i.e. pneumothorax, pulmonary hemorrhage, pleural effusion, fever, intraoperative chest pain, subcuta-

neous emphysema, intraoperative cough were slight and tolerable. Conclusion CT guided RFA-ITC provides a good method

for treatment of inoperable early stage NSCLC with better survival, less complication and small damage.

[ Keywords ] Lung neoplasms; Radiofrequency ablation; Intratumor chemotherapy
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Fig 1 A directive apparatus assisted CT guided puncture method: overlap the CT laser light with puncture needle, CT scan shows an extension cord or

shadow tail of needle through the target (lower left), then puncture to the depths rapidly to targeting the lesion. CT: computed tomography.
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Fig 2 Umbrella-shaped conformal RFA electrode: fine needles can release
respectively with injection and the real-time temperature measuring at the
tip of needles.
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Tab 1 Ablation plans: Tumor diameter, number of targets, target position and the ablation time at 90 °C (min)

Tumor diameters (mm) No of target Target position Release length of fine electrode needles near to tumor margin (mm)
10 20 30 40 50 -
d<20 Single Centre 5 10 GGO* - - -
20<d<30 Single Centre 5 5 10 GGO* - -
30<d<40 Single Centre 5 5 5 10 GGO* -
40<d<50 double 15 mm interval 5 5 5 5 10 GGO*
d=50 >Triple 15 mm interval 5 5 5 5 10 GGO*

*Planned tumor volume (PTV): While ablation plan completed, the procedure would be finished if changes of normal lung tissues around the

tumor present ground-glass opacity (GGO).
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Tab 2 Patient characteristics
Charictristics Data
Gender (male/female) 66/44
Age (yr)
Mean 67.3
Range 30-86
Tumor size (mm)
Mean 37
Range 15-60
Clinical stage
Stage | 87
la (T1, NO, MO) 52
Ib (T2a NO MO) 35
Stagelll 23
lla (T2b, NO MO0) 14
(T1 N1, MO) 3
(T2a, N1, M0) 3
llb (T2b, N1, M0) 3
Pathohistology
Squamous carcinoma 40
Adenocarcinoma 70

Lobar location
RUL/RML/RL 15/18/28
LUL/LLL 20/29

LLL: left lower lobe; LUL: left upper lobe; RLL: right lower lobe; RML:
right middle lobe; RUL: right upper lobe.
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Tab 3 Complications and managements

Complications Data Managements
Pneumothorax 5 (4.0%) Tube drainage

Tube drainage 2(1.7%) Tube drainage
Pneumorrhagia 6(4.8%) Hemostatic drug
Hemosputum 2 (1.7%) Hemostatic drug
Hydrothorax 5 (4.0%) Tube drainage

Tube drainage 0(0) Tube drainage
Fever >38.5°C 10 (8.9%) Indometacin
Thoracodynia during operation 15 (12.0%) Reduce power
Thoracodynia post operation 45 (36.0%) Self-limited
Pneumoderm 2(1.6%) Analgesics and self-limited
Vomit 5(4.1%) Antemetic, self-limited
Cough 15 (13.6%) Pause power and self-limited
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Fig 3 Post RFA changes of tumor and GGO presence of normal lung tissues around the tumor. A: RFA; B: immediate; C: 24 h; D: 12 months.
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Fig 4 A 80-year-old male patient with lung adenocarcinoma (A), after first RFA (B), a residual was found near blood vessels, than second additional

RFA was performed. PET shows disappearance of tumor metabolism and no tumor cells by biopsy 3 months passed (C), tumors disappeared and

shrinked into a small local scarring cavity after five years (D), now the patient has surviving over 10 years.
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55%FME, A RHBREFESREFEME G511 A vs 55440 A) B ME<30 mm. 31 mm-50 mm. >51 mmiFHEFERALLE (46.71 A
vs 59.81 A vs 4444 R, P=0.711) ; C: SHJHRE ENIEH TR EFRMLLE (68318 vs40.11 A, P=0.001) ;D : ZNTHEBLEEBIMANM
BHEHBEENEEHNILE (65.21H vs53.84 A, P=0.504) .

Fig 5 Kaplan-Meier survival curve. A: PSF and OS (59.0 months vs 55.4 months); B: Average survival of tumor <30 mm, 31 mm-50 mm, =51 mm
(46.7 months vs 59.8 months vs 44.4 months, P=0.711); C: Ground-glass opacity (GGO) appearance had or not after RFA (68.3 months vs 40.1 months,
P=0.001); D: comparison of survival between lymph node metastasis N1 no or yes (65.2 vs 53.8 months, P=0.504).
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