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[ Abstract ] Background and objective Recently, Cyberknife is a new flame-less stereotactic radiation therapy tech-
nology, which has several advantages, such as large dose, high precision and minimizing exposure to the surrounding normal
tissue or adjacent vital structures, so it is successful in the treatment of non-small cell lung cancer (NSCLC). The aim of this
study is to determine the effectiveness and safety of robotic stereotactic radiotherapy-Cyberknife with image guidance and real-
time respiratory tracking against clinical stage III-IV peripheral NSCLC. Methods A review of treatment details and outcomes
for 31 patients, with 34 tumors with histologically proven cancers treated by Cyberknife at the CyberKnife Center of Nanjing
general hospital of Nanjing military command between March 2009 and March 2010 is presented. Of the 31patients, 15 were
adenocarcinoma and 12 were squamous cell cancer. Twenty-eight patients received other forms of antineoplastic therapy such
as chemotherapy. A total dose of 36 Gy-60 Gy was prescribed to the 65%-85% isodose line and given in two to five fractions
in less than 1 week using the CyberKnife radiosurgery system. CT scans were performed after one-two months, then patients
were followed every 3 months. Results Two patients had complete radiographic responses, 16 patients showed PRs, 7 patients
showed SDs. Two patients showed PRs (reduction in tumor size), but developed distant metastases. Response rate was 58%
and disease control rate was 81%. All patients tolerated the radiosurgery well, fatigue being the main side effect. No grade 4 or
above toxicity was encountered. Conclusion In this small cohort of patients with advanced peripheral NSCLC, Cyberknife
seems to be a safe and has good therapeutic effects with slight adverse reaction, but long time follow-up is necessary to evaluate

the survival data and late toxicity.
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Tab 1 Patient and tumor characteristics

Characteristic n Patientsin stagellla Patients in stage lllb Patients in stage IV
Age (year)

38-49 6 0 6

50-59 1 7

60-69 3 1 1 1

70-79 10 1 1 8

80-85 4 1 0 3
Gender (n)

Male 25 3 3 19

Female 6 0 0 6
Histology

Adenocarcinoma 15 1 0 14

Squamous cell carcinoma 12 1 2 9

Large cell carcinoma 1 0 0 1

Adenosquamous carcinoma 2 1 0 1

Undifferentiated carcinoma 1 0 1 0
Tumor diameter (cm)*

1-5 24 2 1 21

>5 10 1 2 7
Tumor Location”

Left upper lobe 3 0 0 3

Left lower lobe 5 0 0 5

Right upper lobe 15 3 1 1

Right lower lobe 1 0 2 9
Performance score

0 1 1 1 9

1 1 1 0 10

2-3 9 1 1 7

“The number of tumor.

* 2 HHR7iATr 3161 HINSCLCHIFI B S5 4R

Tab 2 Treatment characteristics of cyberknife for 31 patients with advanced NSCLC

Total dose (Gy)  Fraction(n) BED (Gy) Maximum dose (Gy) Minimum dose (Gy) Isodose line (%) Tumor volume

coverage (%)

Range 36-60 2-5 83-180 47-83
Mean 48 - 115 64
Median - 5 - -

25-58 65-85 78-100
38 = =
- 77 92

BED: biological effective dose.

7HIFa 52 ( stable disease, SD ) , 6f|BNHIENE ( progressive
disease, PD ) (1) o 25 {534 Ji& 14 £ 35 g kA 4
/NKFIPR, HZ I T A RS BRI R 245
B MR K . IR R R S8%, B E
iR k81% . WAHDHrP R AYHFFFE (biologi-

cal effective dose, BED ) >100 Gy§ﬂ5<100 Gyéﬂ*ﬁ e, 15
BT A SRR RS R (84.6%, 60% ) FIA AR (61.5%,
40% ) o AbJ5FIEE>4S Gy R R A RCE (63%,
88% ) [1<45 Gy (45%,57% ) #His (323) .
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B 1 S TR RIFATT B2 BRIMMERCTEL R, A @ BT 1A T RIRIBERCT ; B : ST J1iATT /24 A BIRERCT,
Fig 1 Comparison chest CT before CyberKnife treatment with that at 2 months after treatment. A: Chest CT before CyberKnife treatment; B: Chest CT

at 2 months after treatment.
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Tab 3 Outcome and death of cyberknife for 31 patients with advanced NSCLC

Subgroup n RR (%) DCR (%) Death (%)
Total 31 58% (18/31) 81% (25/31) 19% (6/31)
Histology

Squamous cell carcinoma 12 58% (7/12) 75% (9/12) 17% (2/12)

Adenocarcinoma 15 47% (7/15) 80% (12/15) 27% (4/15)

Others 4 100% (4/4) 100% (4/4) 0
Gender

Male 25 64% (16/25) 80% (20/25) 20% (5/25)

Female 6 33% (2/6) 83% (5/6) 17% (1/6)
BED (Gy)

<100 5 40% (2/5) 60% (3/5) 40% (2/5)

=100 26 61.5% (16/26) 84.6 (22/26) 16% (4/26)
Total dose (Gy)

<45 7 43% (3/7) 57% (4/7) 28% (2/7)

=45 24 63% (15/24) 88% (21/24) 17% (4/24)

RR: response rate; DCR: disease control rate.
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