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Abstract
Lung squamous cell cancer (SCC) and accounts for approximately 20%–30% of all lung cancers. Surgery, chemotherapy and
radiotherapy are the main treatments for lung SCC patients. A case with lung SCC patient who was treated using iodine 125
seeds (I-125) because the location of the tumor was adjacent to the great vessels. I-125 is an ideal brachytherapy for lung SCC
patients with large masses who lost the chance of operation. I-125 is an adjuvant therapy, combined with chemotherapy and
molecular targeting therapy might serve to improve the prognosis of lung SCC patients.
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Introduction

Lung cancer is a disease with high frequency and lethality.
According to data from the American Cancer Society, ap-
proximately 25% of all cancer deaths are died from lung
cancer in the United States in 2020.1 Non–small cell lung
cancer (NSCLC) is the predominant subtype of lung cancers,
which accounts for∼85%.2 Lung squamous cell cancer
(LUSC) is a subtype of NSCLC and accounts for approxi-
mately 20%–30% of all lung cancers.3 Over the past decades,
molecularly targeted therapies have been applied in routine
clinical to treat lung adenocarcinoma (LADC) patients with
gene alterations such as EGFR and ALK,4 while there are no
targeted therapies for LSCC.5 Therefore, LUSC patients have
a worse prognosis than LADC patients.6 Surgery, chemo-
therapy, and radiotherapy are the main treatments for LUSC
patients.

Implantation of iodine-125 (I-125) seeds into tumors has
been an important treatment tool for many malignant tumors
by radiating low-energy gamma rays to damage DNA.7 Im-
plantation of I-125 seeds maximize the reduction dose in
surrounding normal tissue of cancer, due to I-125 is inversely
proportional to the square of the distance from implanted
location.8 The absorbed dose rate of internal exposure
(0.81 mGy/day) was higher than that of external irradiation
(0.21 mGy/day).9 It has been reported that I-125 seeds was

safe and effective in a variety of different tumors, such as head
and neck cancer,10 parotid adenoid cystic carcinoma,11 high-
grade gliomas,12 papillary thyroid carcinoma recurrence,13

and even in vulvar squamous cell cancer.14 In this article,
we described a case with LUSC patient who was treated using
I-125 seeds in our department in recent years.

Case Report

Here, we present the case of an 86-year-old man who de-
veloped chronic cough for 3 months. Chest Computed To-
mography (CT) scan showed that cancer in the lower left lung
field with concomitant intrapulmonary, mediastinal under
carina metastasis from outside institutes in June, 2019.
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Laboratory tests were within normal limits. The patient had
smoking history with a 10-pack 50-year(smoking index: 500)
and never smoked 20 years after quitting. A CT guided lung
biopsy was performed on August 2nd, 2019 in our hospital.
The biopsy pathology result showed poorly differentiated and
non-keratinizing carcinomas (Figure 1A and 1B). Immuno-
histochemical staining results (Figure 1C and 1D) were as
follows: Cytokeratin7 (CK7) (�), CK20 (�), CK5/6 (weak +),
P40 (+), gA) (�), P16 (�), and the expression of mutation type
P53, Ki-67 (+, approximately 80%). Based on HE mor-
phology and immunohistochemical results, this patient was
hospitalized with a diagnosis of LUSC. According to the 8th
edition of AJCC/UICC TNM staging system, this patient was

considered as cT4N3M0 (IIIB).15 The location of the tumor
was adjacent to the great vessels, surgery was not the preferred
approach. Moreover, due to a fear of common side-reaction of
chemo/radiotherapy, chemo/radiotherapy was not considered
by the patient’s family. They were hopeless about this disease
and its treatment. The indications for immunotherapy were
only for advanced lung cancer at that time. And the price of
immunotherapy was very high. I-125 seeds were perhaps one
option. The patient and his family agreed with this treatment
with attempt optimism. Therefore, the patient was treated with
150 I-125 seeds in the lesion under the guidance of ultrasound
on August 21th, 2019. The biological effective dose of I-125
seed is nearly 100 Gy. The chest CT showed I-125 seeds

Figure 1. Histopathologic specimen. (A) (B) H&E staining, ×100. (C) P40 staining, ×100. (D) Ki67 staining, ×100. H&E, hematoxylin and
eosin.

Figure 2. I-125 seeds homogenously spread in lesion on chest CT.
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homogenously spread in lesion on August 22th, 2019 (Figure
2). The symptoms of cough had improved markedly, which
improving the confidence of family members to continue
treatment. They agreed to receive chemotherapy. From No-
vember 20th, 2019, to June 5th, 2020, the patient received 6
cycles of chemotherapy with the “paclitaxel 130 mg d1,8 and
carboplatin 0.3 g d1”regimen as first-line therapy. During that
time, the lesion gradually decreased (Figure 3). Unfortunately,
chest CT scan indicated that the lesion was larger on August
17th, 2020, than that on June 4th, 2020, (Figure 4A).
Therefore, local radiotherapy with DT60 Gy/30F was per-
formed from August 24th, 2020. The scope of radiotherapy
includes left hilar and mediastinal lymph node. After radiation
therapy, the patient underwent a regular comprehensive

review. The lesion was no significant change in tumor size of
chest CT scan (Figure 4B and C).

However, after 7 months, the lesion was lager again than
that on March 4th, 2021 (Figure 5A). The patient was treated
with 70 I-125 seeds in the lung lesions on March 10th, 2021.
The chemotherapy with the “gemcitabine 1.2 g d1,8” regimen
was also performed to arrest the progression of the condition.
Unfortunately, grade IV myelosuppression was observed after
chemotherapy. The patient refused immunotherapy for eco-
nomic reasons. After that, this patient was received anlotinib
(12 mg po qd) as rescue therapy. The size of the lesions was
stable in the following reexamination (Figure 5B and C). A
time flow chart of treatment for this patient is summarized in
Figure 6.

Figure 3. The lesion on chest CT during chemotherapy. (A) The maximal cross-section of lesion was 87 mm*63 mm and the maximal mediastinal
lymph node was 43 mm on chest CT on August 22th, 2019. (B) The maximal cross-section of lesion was 46 mm*30 mm and the maximal
mediastinal lymph node was 30 mm on November 11th, 2019. (C) The maximal cross-section of lesion was 40 mm*25 mm and the maximal
mediastinal lymph node was 30 mm on March 2nd, 2020. (D) The maximal cross-section of lesion was 40 mm*25 mm and the maximal mediastinal
lymph node was 30 mm on June 4th, 2020.
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To date, this patient continues to be followed and no signs
of relapsing disease. The survival time was more than 2 years.

Discussion

Here, we report a case of LUSC in a 86-year-old man, who had
smoking index scores higher than 400. Surgery is normally the
first choice for cancer patients. However, surgery is not ap-
propriate for this case, because of and the tumor was large and
adjacent to the great vessels. Moreover, major surgery would
have risked significant complications or even death for elder
patient.16 And this patient feared chemo/radiotherapy. The
implantation of I-125 seeds is relative simple and less trau-
matic. Therefore, implanting of I-125 seeds was used to reduce
of tumor size for subsequent treatment. The choice of I-125
seeds seems nonstandard but it was the most suitable for this
patient, relecting the concept of “individualized therapy.”
Implantation of I-125 seeds has long effective time but low
dosage, and accurate treatment positioning compared with
conventional external beam radiotherapy.14 It offers more
treatment options for solid tumor patients who lost the chance
of surgical resection and fear chemo/radiotherapy, as an ideal
brachytherapy and option. Implantation of I-125 seeds may be

used again several times and has no limit of cumulative dose,
comparing with external irradiation therapy. It combining with
other treatments may complement each other in the treatment
of cancer patients. On the other hand, implantation of I-125
seeds can be applied to patients while allowing for individ-
ualization with distinct locations or different numbers of I-125
seeds. The effective diameter of I-125 seeds is only 17 mm.17

Low-dose rate brachytherapy showed excellent outcomes in a
well selected patient population.18 Therefore, I-125 seeds
work incredibly well and have high security for the patients
with large tumor. In this patient, following treatment with I-
125 seeds, and combined with chemotherapy, the lesion in
lung rapidly shrinked without discomfort or pain sensation.
The outcome was encouraging, I-125 seeds offered good
therapeutic effect. Therefore, I-125 is an adjuvant therapy,
which improving the confidence of treatment for advanced
patient.

However, after 14-month progression-free survival (PFS),
the lesion in lung was larger than that of reexamine CT last
time. External irradiation was performed to control the de-
velopment of the lesion. It was reported that I-125 seeds
combined three-dimensional conformal radiotherapy had
more higher local control rate than stereotactic ablative

Figure 4. The lesion on chest CT during local radiotherapy. (A) The maximal cross-section of lesion was 45 mm*35 mm on chest CT on
August 17th, 2020. (B) The maximal cross-section of lesion was 32 mm*35 mm on October 12th, 2020. (C) The maximal cross-section of
lesion was 37 mm*32 mm on January 18th, 2021.
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radiotherapy on NSCLC19,20. Unfortunately, PFS after ex-
ternal irradiation was relatively short with 7 months. I-125
seeds could be a salvage therapy for recurrent head and neck
squamous carcinoma after external beam radiotherapy or
surgery.21 Therefore, I-125 seeds were implanted into the lung
lesion on March 10th, 2021. Chemotherapy was also per-
formed subsequently. Nevertheless, due to grade IV myelo-
suppression, chemotherapy was undertaken only once.
Anlotinib was used as rescue therapy. Anlotinib is a multi-
target tyrosine kinase inhibitor (TKI) by blocking the tyrosine
kinase receptors, such as platelet-derived growth factor re-
ceptors (PDGFR) α and β, VEGFRs 1-3, and fibroblast growth
factor receptors (FGFRs) 1-422,23. The clinic application of

anlotinib has not been adopted in advanced NSCLC24 and soft
tissue sarcoma.25 It was reported that anlotinib has a tendency
to prolong survival in LUSC patients.26 At present, the
condition of this patient remains stable with anlotinib. The
survival time of this patient was more than 2 years. It is longer
than lung cancer at same stage.27 Therefore, comprehensive
treatment might serve to improve the prognosis of LUSC
patients.

Conclusion

I-125 is an ideal brachytherapy and option for LUSC patients
with large masses who lost the chance of operation and fear

Figure 5. The lesion on chest CT during I-125 seeds, chemotherapy and targeted therapy. (A) The maximal cross-section of lesion was 64 mm*41
mmonMarch 4th, 2021. (B) Themaximal cross-section of lesionwas 64mm*65mmonApril 19th, 2021. (C) Themaximal cross-section of lesion
was 64 mm*65 mm on May 21th, 2021.

Figure 6. The flow of this patient receiving treatment over a period of years.
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chemo/radiotherapy. I-125 is an adjuvant therapy, which
improving the confidence of treatment for advanced patient.
Comprehensive treatment might serve to improve the prog-
nosis of LUSC patients.
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