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EBUS-guided iodine-125 seed implantation
for the treatment of central lymph node metastases in lung cancer
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Abstract; Objective To investigate the clinical efficacy, safety, and impact on survival of endobronchial ultrasound

(EBUS) -guided iodine-125 ('”I) seed implantation in patients with central lymph node metastases from lung cancer.
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Methods A total of 39 patients with central lymph node metastasis of lung cancer who underwent '*'I particle implan-
tation guided by EBUS between 1, January 2021 and 1, November 2024 were selected for this study. The efficacy of
the treatment was evaluated at one and three months after treatment on the target lesions. The diameters of the target
lesions, karnofsky performance status (KPS) scores, carcinoembryonic antigen ( CEA), neuron-specific enolase
(NSE) , and cytokeratin 19 fragments were compared before and three months after treatment. Subsequent chest CT
reexamination at 3 months post-surgery resulted in the division of patients into two groups: stable disease (SD) cases
were included in the stable group, while partial response (PR) and complete response ( CR) cases were included in
the remission group. The progression of the disease, survival rates, and mortality were the primary focus of the study.
The survival differences between the stable group and the remission group were compared using the Log-rank test.
Multivariate logistic regression analysis was performed to examine the correlation between recent efficacy and the dose
delivered to 90% of the target volume (D90) post-surgery. Furthermore, multivariate Cox regression analysis was
employed to identify independent factors affecting patient survival. Preoperative and postoperative symptoms, intraop-
erative adverse reactions, and postoperative complications were collated for the purpose of statistical analysis.
Results Three months after the seed implantation procedure, local efficacy evaluations revealed a complete response
(CR) in 7 patients (17.95% ), a partial response (PR) in 13 patients (33.33% ), stable disease (SD) in 19 patients
(48.72%) , and no progressive disease (PD) , yielding an overall response rate (ORR) of 51.28% and a local control
rate (LCR) of 100%. No occurrence of airway restenosis was observed at the target lesion site. Statistically significant
differences were observed between baseline and 3-month post-treatment in tumor diameter ( P<0.001) and KPS score
(P<0.001). The follow-up period ranged from six to 12 months, with a median of 11 months. The progression-free sur-
vival (PFS) ranged from 3 to 12 months, the overall survival (OS) ranged from 3 to 12 months, and the survival rate
was 69.23%. Log-rank analysis indicated higher survival in the response group than in the stable group, although the
difference was not statistically significant (P=0.081). Multivariate logistic regression analysis revealed that postopera-
tive D90 was higher in the response group than in the stable group (OR=1.115, 95%CI. 1.002-1.241, P=0.046),
thereby identifying D90 as an independent factor influencing recent efficacy. Multivariate Cox regression analysis indica-
ted that the number of prior treatment lines was an independent predictor of patient survival [ hazard ratio (HR)= 0.181,
95%CI; 0.037-0.878, P =0.034]. During the procedure, 6 patients (15.38% ) experienced puncture-site bleeding,
which resolved after hemostatic treatment, and postoperative minor hemoptysis occurred in 3 patients (7.69% ). No
severe complications, such as radiation esophagitis, radiation-induced lung injury, or pericarditis, were observed during
the follow-up period. Conclusion Patients with central lymph node metastases from lung cancer who undego EBUS-
guided "1 seed implantation achieves favourable short-term efficacy with minimal complications. Postoperative D90 is
identified as an independent predictor of short-term efficacy and patients who attain complete or partial response have a
better prognosis than those with stable disease. The number of treatment lines is an independent determinant of patient
survival.
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Figure 1 Pre-and post-implant thoracic CT scans with corresponding preoperative planning and postoperative dose verification histo-

WGTV

grams in two patients receiving particle implantation therapy.

Figure (a) presents chest CT scans of two patients with lung cancer, labeled as A-D for the first patient and E-H for the
second patient, obtained before particle implantation and at 3 days, 1 month, and 3 months post-implantation, respectively.
In Figure (b), A-B and C-D indicate the preoperative planning and postoperative dose-verification histograms for these

two patients.
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Table 2 Recent efficacy evaluation of target lesions

JPREPEM 45 R B R CR 7 # (17.95%) , PR 13 14
(33.33%) ,SD 19 11 (48.72%) , G PD % ,0RR H
51.28% ,LCR & 100%, W% 2, JFHARF 3 MHEA
S CT ST UL HAmiiktAb AR A A B B

- AJ5 S AN CT (A
o 141 34 A
CR/n( %) 1(2.56) 7(17.95)
PR/n(%) 5(12.82) 13(33.33)
SD/n(%) 33(84.62) 19(48.72)
PD/n( %) 0 0
ORR/% 15.38 51.28
LCR/% 100.00 100.00
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Table 3 Comparison of indicators before and after surgery

(S IRYTHT BT Z/t P

H AR kE B AR/ mm 29.64+14.27 20.64+10.24 9.105 <0.001
KPS 143 80.00(70.00,90.00) 90.00( 80.00,90.00) -4.690 <0.001
Hb/(g/L) 120.31+20.25 117.41+18.84 0.998 0.325
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WBC/(10°/L) 5.51(4.59,6.30) 5.90(4.87,6.92) -0.021 0.983
PLT/(10°/L) 218.74+78.31 219.31+83.17 -0.078 0.939
CEA/ (ng/mL) 3.35(2.03,5.71) 3.60(1.94,5.24) -0.249 0.803
NSE/(ng/mL) 12.26(10.34,15.03) 12.69(9.28,16.96) -0.544 0.586
CYFRA21-1/(pg/L) 3.45(2.42,7.00) 2.81(1.86,6.49) -0.529 0.597

150 i
A&
P<0.001
T 100f
g P<0.001
£
E
2l
250 F
H bR kk B AR KPSiT-4y

2 JRYTHIE BARE RS KPS TP LE
Figure 2 The comparison of target diameter and KPS scores
before and after treatment
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Table 4 Factors affecting the stabilization
and mitigation groups

S OR 95%CI P

Jihgeg 433 1.164  0.278~4.887  0.835
RIGEBBHRAET 0409  0.078~2.131  0.288
HArwkl A2 1.034  0.981~1.091  0.213
ARJ5 D90 1.115  1.002~1.241  0.046
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Table 5 Relationship between recent efficacy and survival
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