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Background: Recurrent or metastatic (R/M) head and neck squamous cell carcinoma 
(HNSCC) is a difficult challenge for physicians, especially when patients have been treated 
with external beam radiotherapy. The purpose of this study was to assess the clinical efficacy 
and safety of computed tomography (CT)-guided iodine-125 brachytherapy as a palliative 
treatment for R/M HNSCC.
Methods: From May 2011 to July 2018, we enrolled 87 patients with R/M HNSCC who had 
previously received external beam radiotherapy. Among these patients, 43 successfully 
underwent CT-guided iodine-125 brachytherapy and chemotherapy (group A); 44 patients 
who only received chemotherapy (group B) were matched with patients in group A. Patients’ 
pain score, Eastern Cooperative Oncology Group (ECOG) score, tumor compression symp-
toms, and side effects of iodine-125 implantation were recorded. Clinical follow-up was 
performed to assess progression-free survival (PFS) and overall survival (OS).
Results: Both groups of patients completed the treatment and were followed up for 9–66 
months, with a median follow-up time of 44 months. The OS was 51 months (95% CI: 
42.93–59.06 months) versus 28 months (95% CI: 23.79–32.21 months) (p < 0.05), the PFS 
was 10 months (95% CI: 6.15–13.84 months) versus 6 months (95% CI: 4.40-7.59 months) 
(p < 0.05) in groups A and B, respectively. The RR in group A was 25/43 (58.14%) versus 
15/44 (34.10%) in group B (p < 0.05). Compared with group B, patients in group A had 
lower pain scores, better physical performance, and better improvement of compression 
symptoms. No serious treatment-related complications were observed in either group of 
patients.
Conclusion: Compared with chemotherapy alone, iodine-125 seed implantation combined 
with chemotherapy was a more effective and safer strategy for R/M HNSCC.
Keywords: iodine-125, brachytherapy, head and neck squamous cell carcinoma, recurrent, 
metastatic

Introduction
Head and neck squamous cell carcinoma (HNSCC) is the sixth most common 
cancer worldwide. Despite diagnostic and therapeutic advances, up to 50%–60% 
of patients with locally advanced disease develop loco-regional relapse and/or 
distant metastasis within 2 years.1 Recurrent or metastatic (R/M) HNSCC often 
enlarges rapidly and causes a series of symptoms such as severe pain, swallowing 
or breathing difficulties, and hindrance of activities. Patients with advanced (R/M) 
HNSCC are prone to disease progression and rapid deterioration of the physical 
condition, such as loss of appetite, difficulty sleeping, malnutrition, and weight loss. 
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Current conventional treatment methods, including sur-
gery, chemotherapy, external beam radiotherapy, targeted 
therapy, and immunotherapy, are far from satisfactory.2,3 

Treatment is difficult for patients who relapse after surgery 
and after radiotherapy and who cannot tolerate reoperation 
and do not respond to external beam radiotherapy. 
Therefore, it is necessary to find a treatment method with 
less trauma but reliable efficacy. In clinical trials, quality 
of life (QOL) has received increasing attention by cancer 
researchers and has become an important end-point in 
clinical cancer research, especially for patients with 
advanced malignant tumors.4

It is difficult to repeat external radiation therapy in 
patients with R/M HNSCC who had previously received 
radiation therapy because the dose of radiation to the 
surrounding organs at risk has reached its upper limit. In 
addition, owing to the important anatomic structures of the 
head and neck, such as the parotid gland, brainstem, spinal 
cord, optic nerve, eye lens, and temporal lobe, as well as 
the requirements of functional preservation and cosmetic 
effect, reoperation is only possible in limited cases. There 
is an urgent need to find methods with good palliative 
effect, good local control, and mild side effects. 
Radioactive iodine-125 implantation (I125), also known 
as “particle knife,” is a new complementary treatment 
method that can overcome the limitations of surgery and 
radiotherapy. The advantage of I125 seed implantation 
therapy is the release of a high radiation dose (100–140 
Gy) to the tumor mass and a sharply reduced decline in 
dose at close range.5 As a result, the tumor cells are killed, 
leaving the surrounding normal tissue unaffected or with 
few side effects.

As internal radiotherapy, I125 seed implantation, which 
can be performed in a short time (30–45 minutes) with 
good patient compliance, has been successfully used to 
treat a series of malignant tumors, such as non-small-cell 
lung carcinoma,6–8 brain tumors,9,10 prostate cancer,11 and 
gynecological malignant tumors.12,13 I125 seed implanta-
tion therapy is rarely reported but is worth exploring for 
patients with R/M HNSCC.

Over the years, we have conducted computed tomogra-
phy (CT)-guided I125 brachytherapy for a large number of 
patients with R/M HNSCC in our oncology department. 
The purpose of this retrospective study was to evaluate the 
efficacy and safety of I125 brachytherapy and chemother-
apy for patients with R/M HNSCC. We were also particu-
larly concerned about the impact of I125 seed implantation 
on QOL.

Materials and Methods
Patients
We enrolled a total of 87 patients with R/M HNSCC from 
May 2011 to July 2018. The average patient age was 62 
(range, 36–78) years. All patients received radiation ther-
apy combined with cisplatin synchronous chemotherapy at 
the time of initial consultation; some patients had surgery 
plus radiation therapy. The diagnosis of all patients was 
confirmed by a pathologist and imaging diagnostician. 
Mainly, imaging such as CT, magnetic resonance imaging 
(MRI), or positron emission tomography-CT (PET-CT) 
was used for detection and staging.

Generally, the treatment was tolerable for all patients. 
In total, 43 patients were enrolled in group A; these 
patients had a history of I125 seed implantation and met 
the following criteria: 1) R/M HNSCC confirmed by his-
tological or imaging methods, 2) R/M HNSCC stage III or 
IV with a physical status of 0–2, or 3) life expectancy 
longer than 3 months, and 4) platelet count > 20.0 × 109/L 
and normal coagulation function. Exclusion criteria were 
1) unable to tolerate the percutaneous I125 seed implanta-
tion procedure, 2) refusal of I125 seed implantation treat-
ment, 3) unsuitable for I125 brachytherapy (tumor near or 
surrounding the great vessels or spinal cord, tumor rupture, 
local infection, and so on). Patients with R/M HNSCC 
who received chemotherapy were included in the control 
group (group B). To obtain a comparable outcome, we 
selected a subgroup of 44 patients who matched well 
with patients in group A with respect to age, sex, tumor 
histology characteristics, tumor location, Eastern 
Cooperative Oncology Group (ECOG) status, pain score, 
and tumor compression effects. The clinical characteristics 
of these patients are listed in Table 1. The tumor (T), 
lymph node (N), and metastasis (M) stage of tumors was 
assessed according to the American Joint Committee on 
Cancer (AJCC) Cancer Staging Manual, 7th Edition.14 The 
research protocol was approved by the Ethics Committee 
of Jiangjin Central Hospital of Chongqing, and written 
informed consent was received from each patient, in accor-
dance with the Declaration of Helsinki.

CT-Guided Implantation of I125 Seeds
The I125 implantation device includes an 18G particle 
implantation needle and an implantation gun. The I125 
radioactive particles used in our study were produced by 
Beijing Zhibo Hi-Tech Biotechnology Co., Ltd., and con-
sist of a central silver rod and a titanium alloy shell. The 
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central silver rod has a diameter of 0.5 mm and length of 
3.0 mm. A single I125 particle with radioactivity of 0.764– 
0.826 mCi is used clinically. Quality control including a 
leak detection experiment and activity measurement was 
performed by the manufacturer. Tumor margin and 
implantation of I125 seeds were calculated using a CT 
scanner. The precise location of the radioactive seed 
implant was confirmed in the preoperative treatment plan 
system (TPS). The planning target volume (PTV) dose 
was set at 100–140 Gy. We performed I125 seed bra-
chytherapy as described in our previous research work.15

Chemotherapy
Patients in both groups A and B received chemotherapy. 
The chemotherapy regimen consisted of paclitaxel (135 
mg/m2 on day 1) and cisplatin (30 mg/m2 on days 1, 2, 
and 3), with a 21-day cycle, which can be repeated for 4–6 
cycles if tolerated by the patient. White blood cells 

(WBCs), red blood cells (RBCs), platelet count, and 
liver/kidney function status were measured weekly to 
assess chemotherapy toxicity. Tumor volume was assessed 
using enhanced CT every 3 months.

Evaluation of Efficacy and Safety
Efficacy and safety were evaluated 3 months after treat-
ment. The tumor response was evaluated according to the 
Response Evaluation Criteria in Solid Tumors (RECIST) 
criteria.16 The response rate (RR) was calculated as (CR + 
PR)/total number of patients ×100%. Progression-free sur-
vival (PFS) was based on the time interval from the treat-
ment start to disease progression, death, or the end of the 
study. Overall survival (OS) was defined as the time inter-
val from the date of diagnosis to death or the end of the 
study.

The toxicity criteria of the Radiation Therapy 
Oncology Group (RTOG) were applied to assess acute 
and late adverse effects of irradiation. Side effects of 
radiation include oral mucositis, radiation dermatitis, 
aggravated xerostomia, altered taste function, peripheral 
nerve injury, and hematology toxicity.17 The pain score 
was calculated using a numerical rating scale (NRS).18 

The ECOG score was used to assess the patient’s physical 
status.19

Symptoms of tumor-induced compression are related to 
the anatomical location of the HNSCC and may include 
imaging findings suggesting that the tumor has obvious 
compression and is pushing on the surrounding tissues, 
leading to dysfunction such as difficulty opening the 
mouth, dysphagia, dysphonia, or nerve compression caus-
ing local pain and numbness. The improvement of tumor 
compression symptoms may be manifested as tumor 
shrinkage, swelling reduction, pain relief, and dysfunction 
improvement.

Follow-Up
Follow-up consisted of outpatient follow-up visits plus 
telephone follow-up. All patients were followed up at 3 
months after chemotherapy, with or without I125 seed 
implantation, and then every 3 months for up to 66 
months; the end of follow-up was May 2020. Patients’ 
imaging results, blood cell counts, physical status, pain 
score, side effects of radiotherapy, improvement in symp-
toms of compression, RR, PFS, and death were recorded in 
detail.

Table 1 Clinical Features of Patients Enrolled in This Study

Characteristics Group A Group B p value

(n=43) (n=44)

Age (average, scale) 66 (44–78) 61 (36–76) 0.125

Gender 0.956

male 34 35

female 9 9

Primary tumor 0.914

Maxillary sinus cancer 6 4
Nasopharyngeal carcinoma 8 11

Oral cancer 12 10

Oropharyngeal cancer 5 4
Hypopharyngeal cancer 5 6

Laryngeal cancer 7 9

Stage 0.236

III 18 24

IV 25 20

Pain score 0.699

0 6 7
1–3 7 8

4–6 13 13
7–10 17 16

ECOG score 0.594
0–1 15 13

2 28 31

Tumor-compression effects 0.448

yes 16 13

no 27 31
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Statistical Analysis
We used IBM SPSS version 23.0 for data processing and 
analysis (IBM Corp., Armonk, NY, USA). Continuous 
data are expressed as mean ± standard deviation and 
were determined with Student’s t test. Categorical vari-
ables were analyzed using the χ2 test or Wilcoxon rank- 
sum test. The Kaplan–Meier method and Log rank test 
were used to analyze the survival curves of patients in the 
two groups. A p-value < 0.05 was considered to indicate a 
statistically significant difference.

Results
Patient Characteristics
The baseline characteristics of the two groups were well 
balanced in terms of age, sex, tumor stage, ECOG status, 
pain score, and tumor compression effects (Table 1). 
Patients in both groups A and B received chemotherapy; 
in addition, patients in group A successfully underwent 
I125 implantation therapy.

Relief of Clinical Symptoms
Compared with group B, the symptoms of patients in group 
A were significantly relieved after treatment. After I125 
brachytherapy combined with chemotherapy, 7 patients in 
group A reported having no pain, 17 had mild pain, and 12 
had moderate pain. However, 14 patients in group B devel-
oped moderate pain and 15 patients developed severe pain. 
These results indicated that pain in group A was signifi-
cantly improved after treatment, whereas that in group B 
was aggravated (p = 0.035; Table 2).

Before treatment, the ECOG scores of 15 patients in 
group A did not exceed 1, those of 28 patients did not 

exceed 2, and those of 13 patients in group B did not 
exceed 1; 31 patients had ECOG scores of 2, showing no 
significant difference (p = 0.594; Table 1). After treatment, 
8 patients in group A had scores of no greater than 1, 21 
patients had scores of 2; 16 patients in group B had scores 
of more than 3 points, and 10 patients had 4 points, with a 
statistically significant difference (p = 0.016; Table 2).

Among the 43 patients in group A before treatment, 16 
patients had tumor compression, presenting with dyspha-
gia, local swelling, and upper limb weakness or numbness; 
13 patients in group B also experienced tumor compres-
sion (p = 0.448; Table 1). After treatment, the number of 
patients with tumor compression in group A was reduced 
to 5, whereas 14 patients in group B still had tumor 
compression (p = 0.023; Table 3). These findings indicated 
that I125 particle therapy combined with chemotherapy 
can significantly improve the symptoms of tumor com-
pression and improve QOL of patients with R/M 
HNSCC when compared with chemotherapy alone.

Response Rate (RR) and Survival 
Outcomes
The median follow-up time was 44 months (range: 9–66 
months). After the 6-month follow-up of patients in both 
groups, CR and PR were observed in 7/43 (16.2%) and 18/ 
43 (41.8%) patients in group A and in 4/44 (9.1%) and 11/ 
44 (25%) in group B (Figure 1), respectively; 8/43 patients 
had PD (18.6%) in group A versus 15/44 patients (34.1%) 
in group B. The RR of tumors among patients in group A 
was 58.14% (25/43) versus 34.10% (15/44) in group B (χ2 

= 5.064; p = 0.024; Table 4).

Table 2 Analysis of Pain and Physical Status Score in Patients After Treatments

Group Pain Score ECOG Score

0 1–3 4–6 7–10 0–1 2 3 4

A (n=43) 7 17 12 7 8 21 9 5
B (n=44) 5 10 14 15 4 14 16 10

Z −2.110 −2.411
P 0.035 0.016

Table 3 Analysis of Tumor Compression in Patients After Treatments

Group Yes No χ2 P

A (n=43) 5 38 5.194 0.023

B (n=44) 14 30
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The median PFS in group A was 10 months (95% con-
fidence interval [CI]: 6.15–13.84), and that in group B was 6 
months (95% CI: 4.40–7.59) (Log rank test, χ2 = 14.460; p < 
0.001; Figure 2). The median OS in group A was 51 months 
(95% CI: 42.93–59.06), and that in group B was 28 months 
(95% CI: 23.79–32.21) (Log rank test, χ2 = 20.424, p < 0.001; 
Figure 3).

Complications
After brachytherapy, two patients developed oral mucosi-
tis, and three patients experienced radiation dermatitis. No 
patients developed seed migration, aggravated xerostomia, 
altered taste function, peripheral nerve injury, spinal cord 
injury, wound infection, or local bleeding (Table 5).

Hematological toxicity caused by chemotherapy drugs 
can manifest as leukopenia, anemia, and thrombocytopenia. 
After treatment, different degrees of decrease in WBCs, 
RBCs, and platelet count were observed in the two groups, 
but there was no significant difference (p > 0.05; Table 6). 
After treatment with certain drugs, affected patients’ routine 
blood values gradually returned to normal.

Discussion
HNSCC involves cancer of the oral cavity, oropharynx, 
hypopharynx, and larynx.20 Surgery, chemotherapy, and 
external radiotherapy are the standard treatment for 

HNSCC. Cetuximab, PD-1 inhibitor pembrolizumab used 
in monotherapy or in combination with platinum/5-FU, 
has recently been used as first-line treatment for R/M 
HNSCC.2,21 However, the prognosis of patients with R/ 
M HNSCC remains poor.22 A large number of patients 
with R/M HNSCC have local symptoms of compression 
such as severe pain, difficulty breathing or swallowing, 
trouble carrying out activities, loss of appetite, difficulty 
sleeping, local bleeding, or infection, which seriously 
affect QOL. There is an urgent need to find treatments 
that improve patient symptoms, prolong survival, and 
reduce side effects.

The treatment of R/M HNSCC is challenging. The 
anatomical structure of the head and face is special and 
the function complicated. Reoperation may destroy func-
tion and lead to a risk of cosmetic deformities.23 Because 
the head and neck are adjacent to the pituitary gland, eye 
lens, temporal lobe, brain stem, and spinal cord, the ability 
to further increase the external dose is limited. In current 
precise radiotherapy, such as IMRT,24 IGRT,25,26 and 
SBRT,27 the side effects of radiotherapy remain unavoid-
able, such as swallowing and voice dysfunction,28 skin 
toxicity,29 oral mucositis,30 altered taste function,31 and 
xerostomia.32 Owing to the high cost of molecular targeted 
therapy and immunotherapy, many patients with R/M 
HNSCC are unable to afford this treatment. However, 

Figure 1 CT scan images of typical patients in group A. (A1, A2) CT scan of a 62-year-old male patient with hypopharyngeal squamous cell carcinoma (stage IV). (A1) Pre-treatment 
CT image showed left cervical lymph node metastasis and swallowing obstruction (April 30, 2017). (A2) After iodine-125 brachytherapy and chemotherapy, the left cervical lymph node 
subsided and swallowing difficulty improved (January 1, 2018). (B1, B2) CT scan of a 73-year-old male patient with tongue squamous cell carcinoma (stage IV). (B1) The patient 
underwent surgical treatment for tongue cancer and postoperative radiotherapy; left cervical lymph node metastasis, local swelling, and pain subsequently appeared (June 19, 2017). 
(B2) After iodine-125 brachytherapy and chemotherapy, the left neck lymph node subsided, and swelling and pain were significantly improved (January 5, 2018).  
Abbreviation: CT, computer tomography.
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patients with advanced tumors still wish to alleviate their 
pain and achieve a good QOL. Assessment of QOL has 
received much attention in the treatment of patients with 
advanced cancer. Therefore, in cases of failure of surgery 
and external beam radiotherapy, there is an urgent need for 
effective and less toxic treatment.

I125 brachytherapy induces tumor cell apoptosis by 
implanting I125 particles into the tumor tissues. 
Radioactive I125 particles can emit γ rays at 27–35 
keV with a half-life of 60.2 d.33 Beta rays exert anti- 
tumor effects by damaging tumor cell DNA, inducing 
tumor cell apoptosis, and promoting G2/M phase arrest.-
34 I125 particles can reach tumor sites that are difficult 
to reach by external irradiation and are particularly 
suitable for treating multifocal metastatic tumors, 

prolonging median survival time and PFS, and improv-
ing overall survival.

At present, I125 seed implantation therapy has been 
improved with novel technological advances such that 
patients can obtain good efficacy and experience fewer 
toxicities and side effects. Ji et al carried out radioactive 
I125 particle implantation treatment for paravertebral/post-
peritoneal tumors. Using 3D-printed non-coplanar tem-
plates (3D–PNCT) and CT technology, the particles can 
more accurately locate paravertebral/postperitoneal 
lesions.35 Liu et al reported that in the treatment of recur-
rent high-grade gliomas, 3D-PIT based on CT/MRI fusion 
images can enable better positioning accuracy and dose 
distribution of radioactive I125 particle implantation.36 

Jiang et al studied the acute and late side effects of 3D- 

Table 4 Comparasion of Treatment Effect in Both Groups

Group Treatment Effect RR

CR PR SD PD

A (n=43) 7(16.2) 18(41.8) 10(23.2) 8(18.6) 25(58.14)

B (n=44) 4(9.1) 11(25.0) 14(31.8) 15(34.1) 15(34.10)

Z/χ2 −2.202 5.064

P 0.028 0.024

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; RR, response rate.

Figure 2 Kaplan–Meier curve of progression-free survival among patients in groups A 
and B. Group A, 43 patients with R/M HNSCC treated with the chemotherapy and CT- 
guided iodine-125 brachytherapy. Group B, 44 patients who received chemotherapy 
only. The median PFS in group A was 10 months (95% CI: 6.15–13.84), and that in group 
B was 6 months (95% CI: 4.40–7.59) (Log rank test, χ2 = 14.460; p < 0.001).  
Abbreviations: CT, computer tomography; cum, cumulative; R/M HNSCC, recur-
rent or metastatic head and neck squamous cell carcinoma; CI, confidence interval; 
PFS, progression-free survival.

Figure 3 Kaplan–Meier curve of overall survival of patients in groups A and B. 
Group A, 43 patients with R/M HNSCC treated with chemotherapy and CT-guided 
iodine-125 brachytherapy. Group B, 44 patients who received chemotherapy only. 
The median OS in group A was 51 months (95% CI: 42.93–59.06), and that in group 
B was 28 months (95% CI: 23.79–32.21) (Log rank test, χ2 = 20.424, p < 0.001).  
Abbreviations: CT, computed tomography; cum, cumulative; R/M HNSCC, recur-
rent or metastatic head and neck squamous cell carcinoma; CI, confidence interval; 
OS, overall survival.
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PNCT used in CT-guided radioactive I125 particles (RIS) 
implanted in recurrent cancer of the head and neck. Those 
authors found that 3D-PNCT-assisted RIS implantation 
can provide good positioning accuracy, and there were 
no obvious adverse reactions for locally recurring malig-
nant head and neck tumors.37

Currently, the application of I125 brachytherapy in 
tumors continues to expand to include use in challen-
ging tumors. Jiao et al found that patients with meta-
static bone tumors treated with I125 particle 
brachytherapy after the failure of in vitro radiotherapy 
can achieve good long-term analgesic effects.38 Qu et al 
explored the efficacy and safety of IGRIS implantation 
for PRCC after EBRT; the data showed that particle 
therapy was particularly suitable for recurrent cervical 
cancer with pelvic wall involvement and could achieve a 
good analgesic effect.39

I125 seed implantation is particularly suitable for pri-
mary or metastatic head and neck tumors. Puthawala et al 
evaluated the response and long-term tumor control of 
recurrent head and neck cancers treated with interstitial 
low-dose-rate brachytherapy. At a minimum 6-month fol-
low-up, local tumor control was achieved in 77% (217/ 
282) of implanted tumor sites. The 2-, 5-, and 10-year 
disease-free actuarial survival rates for the entire group 
were 60%, 33%, and 22%, respectively.40

The landmark randomized study of reirradiation for 
head and neck cancer by Janot and colleagues should be 
mentioned. Those authors conducted a randomized trial of 
postoperative reirradiation combined with chemotherapy 
after salvage surgery, compared with salvage surgery 
alone, in head and neck carcinoma. The results showed 
that postoperative full-dose reirradiation combined with 
chemotherapy significantly improved disease-free time 
(DFS) but had no significant impact on OS. An increase 
in both acute and late toxicity was observed.41 Breen et al 
reviewed the records of patients who received brachyther-
apy for head and neck cancer in a previously irradiated 
field between 2007 and 2016. In total, 69 patients received 
brachytherapy-based reirradiation. Results showed that 
brachytherapy was more effective for mucosal recurrence 
than neck recurrence. After treatment, patients’ pain symp-
toms were significantly improved; however, 27% and 19% 
of patients experienced grade 3 adverse events of acute 
and chronic toxicity, respectively.42

In this study, we performed I125 implantation therapy 
in patients with R/M HNSCC. The results showed that 
I125 implantation has significant advantages in improving 
patient QOL and alleviating tumor-related symptoms. 
After receiving seed implantation plus chemotherapy, the 
tumor compression symptoms of group A were signifi-
cantly reduced, pain was alleviated, and ECOG score 
improved, indicating that seed therapy significantly 
improved patient QOL. Patients’ compliance with treat-
ment was better owing to faster recovery time, shorter 
hospital stay, lower risk of postoperative infection, and 
lower treatment costs.

I125 particle therapy improves RR and prolongs survi-
val time. Compared with the control group, the total sur-
vival time was extended by 23 months, and PFS was 
extended by 4 months. The RR of group A was 58.14%, 
significantly higher than that of group B (34.10%). 
Similarly, Jie et al studied 76 patients who underwent 
I125 particle implantation after radical resection of oral 
squamous cell carcinoma; they found that the 5-year 

Table 5 Complications After Brachytherapy with Iodine-125 
Seed

Complications Case Percentage

Oral mucositis 2 0

Radiation dermatitis 3 0

Seed migration 0 0
Xerostomia aggravated 0 0

Altered taste function 0 0

Peripheral-nerve injury 0 0
Spinal-cord injury 0 0

Wound infection 0 0
Local bleeding 0 0

Table 6 Adverse Events Observed in Both Groups Upon Follow-up

Hematology Toxicity Group A (n=43) Group B (n=44) Z P

0 1 2 3 0 1 2 3

Leukocyte decrease 12 16 9 6 14 13 12 5 −0.106 0.915
Anemia 11 15 12 5 13 19 8 4 −0.936 0.349

Platelet decrease 15 21 4 3 19 17 6 2 −0.542 0.588
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survival rate was 81.5%, and the 6-month local control 
rate was 95.3%.43 Wang et al reported the efficacy of 
brachytherapy combined with chemotherapy in the treat-
ment of unresectable HNSCC. Their results showed a total 
RR of 78.3%, without acute complications and treatment- 
related radiation injury. PFS was 60.9% and OS was 
52.2% during 2 years of follow-up.22 The RR of I125 
brachytherapy in our study was lower than that in these 
studies, probably because our patients had R/M HNSCC, 
so the treatment difficulty was considerably increased in 
comparison with the initial treatment.

In our participants, there were no severe complications. 
Compared with the control group, hematological toxicity was 
not increased in the intervention group. When a patient 
experienced bone marrow suppression of more than 2°, 
their blood cell count returned to normal after treatment 
with CSF, EPO, IL-11, and so on. The main adverse events 
of I125 implantation were skin/mucosal toxicities, which 
improved after treatment by maintaining local cleanliness 
and promoting mucous membrane repair. Compared with 
other studies,41,42 the side effects of I125 brachytherapy in 
our study were relatively mild, especially in that there was no 
carotid artery rupture because patients with tumors close to or 
surrounding large blood vessels were excluded from the 
treatment group. Our research clarified that I125 seed 
implantation combined with chemotherapy was safe for R/ 
M HNSCC, without causing greater risks to patients.

Conclusions
Our research has initially proved that I125 particle implan-
tation combined with chemotherapy is effective and safe 
for patients with R/M HNSCC, with fewer side effects, 
higher survival rate, and better QOL. The need remains to 
further expand the sample size, to clarify the efficacy and 
safety of I125 seed implantation combined with che-
motherapy for R/M HNSCC.
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