ORIGINAL ARTICLE

Computed Tomography-guided 1251 Radioactive Seed

Implantation Therapy for Pancreatic Cancer Pain

Tao Fan and Ju-Ying Zhou
Department of Radiotherapy, The First Affiliated Hospital of Soochow University, Suzhou, Jiangsu Province, China

ABSTRACT

Objective: This study aimed to evaluate the short-term curative effect of computed tomography (CT) guided radioactive 125l (125-
lodine) seed implantation (CTRISI) therapy for advanced pancreatic cancer patients pain.

Study Design: Interventional study.

Place and Duration of Study: Imaging Department and Oncology Department, First Affiliated Hospital of Zhengzhou University,
China, from January 2015 to March 2017.

Methodology: A total of thirty-seven patients with advanced pancreatic cancer pain who underwent CTRISI were enrolled. Exclu-
sion criteria were coagulation disorder, multi-organ failure, co-existent pancreatitis and/or uncontrolled hyperglycemia. Cancer pain
levels and daily hydroxycodone dose were compared before and after CTRISI, using the Numerical Rating Scale (NRS). Complication
after procedure were also noted.

Results: All patients were successfully implanted with 1251 seeds via CT. After 1-week, 1-month and 2-month of implantation, the
NRS scores were significantly lower than preoperative scores (p<0.05). The daily dose of hydroxycodone in one week and one
month after operation were significantly lower than preoperation (p<0.001). However, after 2-month of implantation, the daily
hydroxycodone dose was not different from the preoperative dose (p=0.198). No patient experienced serious complications.

Conclusion: CTRISI could relieve pain effectively in the patients and suppress local tumor progress. This technique helps to relieve

the pain symptoms, reduce the amount of painkillers, and improve the quality of life of patients.
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INTRODUCTION

Nowadays, pancreatic cancer is one of the most common malig-
nanciesinthe world, with high mortality rates." Surgical resection
is the only curative treatment modality for patients with localized
pancreatic cancer.” However, more than 80% of patients present
with unresectable locally advanced or metastatic tumors at the
time of diagnosis.>* Systemic chemotherapy is the treatment of
choice for unresectable pancreatic cancer to improve the
survival, nevertheless most pancreatic cancers are refractory to
chemo-therapy.’

In pancreatic cancer, particularly in pancreaticductaladenocarci-
noma (PDAC), perineuralinvasion (PNI) has a prevalence between
70 and 100%, surpassing any other solid tumor.® Tumor cells can
notonly directly infiltrate the nerve to cause pain, butalso can act
on the myelin sheath of the nerve, increase the effect of pain
conduction pathway, and aggravate the pain.’
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Cancer painseriously affects the quality of life of patientsand aggra-
vates the progression of the disease. In addition, as pain is major
threat to quality of life, the relief of pain has emerged as a treat-
ment principle in the advanced cancer. Therefore, early effective
analgesia and improving the quality of life of patients have become
animportant part of comprehensive treatment of advanced pancre-
aticcancer.

The objective of this study was to investigate the clinical efficacy of
CT guided 125-lodine seed implantation (CTRISI) for advanced
pancreatic cancer pain, in order to provide important reference for
CTRISlappliedinthefield ofadvanced pancreatic cancerpain.

METHODOLOGY

This study was conducted at the Imaging and Oncology Depart-
ments, First Affiliated Hospital of Zhengzhou University, China,
fromJanuary 2015toMarch 2017 and was approved by the Hospital
Ethicaland Research Committee.

A total of 45 patients with advanced pancreatic cancer pain were
referred for CTRISI. However, 4 patients did not undergo surgery:
two patients each had either severe respiratory infection or could
notstay in supine position. Four patients were lost to follow up, and
these patients either had data for one week or no data for two
months. Finally, 37 patientswereincludedforanalysis.

Inclusion criteria were pathological diagnosis with pancreatic
cancer pain, unresectable pancreatic cancer, expected survival
time greater than three months, non-tolerant to chemotherapy
andrefused externalradiotherapy.
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Table I: Intensity of pain before and after treatment [n (%)].

Groups No Pain Mild Pain Moderate Pain Severe Pain
Preimplantation 0(0.0) 12 (32.4) 24 (64.9) 1(2.7)
Post 1-week 1(2.7) 34 (91.9) 2(5.4) 0(0.0)
Post 1-month 2(5.4) 30 (81.1) 5(13.5) 0(0.0)
Post 2-month 0(0.0) 21 (56.8) 16 (43.2) 0(0.0)
Table Il: Within-group and pairwise comparisons of NRS score before and after CTRISI.
Groups NRS score p-value p -value 95% CI
. . 357.62
Preimplantation 4.0 £1.6 <0.001
Post 1-week 2.5 0.9 <0.001 1.038-2.043
Post 1-month 2510 <0.001 1.032-2.104
Post 2-month 3.4 0.9 0.005 0.146-1.098
Cl: Confidence Interval
Table Ill: The pairwise comparisons of daily hydroxycodone dose before and after CTRISI.
Groups Daily hydroxycodone dose t-value p-value 95% ClI
Preimplantation 62.2 £22.0 mg
Post 1-week 42.2 +20.7 mg 16.322 <0.001 17.51-22.49
Post 1-month 26.2 £15.7 mg 24.396 <0.001 32.96-38.93
Post 2-month 60.3 £25.7 mg 1.312 0.198 -1.03-4.82
Cl: Confidence Interval

Exclusion criteria were patients who could not tolerate punc-
ture under local anesthesia, multiple organ failure, pancreatic
cancer complicated with acute pancreatitis; coagulation
dysfunction not improved after treatment; severe Diabetes,
and the blood sugar could not be controlled below 16.7
mmol/L after hypoglycemic treatment.

Clinical symptoms, vital signs, electrocardiogram, routine
blood tests, clotting function, routine urine tests, liver function,
renal function, blood electrolytes, blood glucose, blood
amylase, urine amylase, cardiopulmonary function were
observed or examined before CTRISI for each patient. Abdom-
inal contrast enhanced CT scan was performed to determine
the size, location and relation of tumor with adjacent struc-
tures. The number and distribution of 125I seeds were deter-
mined by treatment planning system (TPS). The volume of the
target area (planning target volume, PTV) was defined as the
external expansion by one cm of the tumor target area,
matched peripheral dose was 110-160 Gy. The patients were
advised not to take anything orally for 12 hours prior to the
procedure in order to avoid bowel injury during operation.
During the operation, the appropriate puncture path and punc-
ture point were selected by CT scan (Figure 1). Routine disin-
fection of the skin, laying sterile hole towel, with 2% lidocaine
for local anesthesia. Then, under the guidance of CT, 125l
seeds were implanted into the tumor at 0.5-1.0 cm intervals
for interstitial radiotherapy. The dose of radiation was evalu-
ated by CT after operation, and the cold zone of radiation was
supplemented with implanted seeds.

Fasting was continued until 48 h after operation, while streng-
thening total parenteral nutrition (TPN), and hemostatic drugs
were routinely used to control topical bleeding. Radiation protec-
tion was used in all clinical and nursing procedures.

Thirty seven patients were followed-up in outpatient depart-
ment or by telephone at least 2-months. The changes in pain
intensity before and after operation were observed. NRS was
used to record the pain score: 0 was no pain, 10 was severe
pain and unbearable, 1-3 was mild pain, 4-6 was moderate
pain, and 7-9 was severe pain. The recording time was 1 week
before and 1 week, 1 month and 2 months after treatment.
Follow-up CT scanning was done 2 months after the first implan-
tation to determine whether reimplantation was required based
on tumor size and pain relief.

Statistical analysis was performed using Statistical Package for
Social Sciences (SPSS), version 20.0 (IBM Corp., Armonk, NY,
USA). Continuous variables were represented as range mean +
standard deviation and numerical data was expressed as
frequency with percentages. Repeated measures ANOVA and
paired t-test were used for comparison between pre-and post-
treatment groups. The p-values less than or equal to 0.05 were
considered significant.

RESULTS

All patients achieved successful CTRISI as shown in repre-sen-
tative Figures 1 and 2. The average implantation of 125| seeds
was 30.0 £8.978 (20-60), the average operation time was
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55.649 +11.434 minutes (40-90), and the average hospitalisa-
tion time was 9.622 +1.063 days (8-12).
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Figure 1: A 63-year-old male patient with advanced pancreatic cancer
was given 60 pieces of 125] seeds implanted once. During the front
entry path operation, the puncture needle bypassed blood vessels and
bowels without damage.

Figure 2: CT image of a patient with pancreatic cancer (male, 78-year-
old). During the rear entry path operation, the patient was successfully
implanted 1251 seeds without hemorrhage and pneumothoraxunder
accurate CT-guidance.

Figure 3: Representative images showing curative effect of 125l seeds
implantation in a patient (male, 51-year-old) with pancreatic cancer
pain. (A) The pancreatic cancer size on the day of treatment. (B) The
pancreatic cancer size after one month of treatment.

Before CTRISI, 12 patients had mild pain, 24 patients had
moderate pain, and one patient had severe pain. After 1-week
of the implantation, 1 patient had 100% pain relief, 23 patients
had at least 50% pain relief, and the rest 13 patients had no
response to the treatment. There was no pain in 1 case, mild

pain in 34 cases, moderate pain in 2 cases and severe pain in
none. Compared to the situation, after 1-week, the no and mild
pain (94.6%, 35/37) were significantly higher than pre-opera-
tive scores (32.4%, 12/37).

One month after operation, 2 patients had 100% pain relief, 20
patients had at least 50% pain relief, and the rest 15 patients
had no response to the treatment. There were 2 cases without
pain, 30 cases with mild pain, 5 cases with moderate pain and
no case with severe pain. After one month, the incidence of no
and mild pain (86.5%, 32/37) was significantly higher than that
before operation (32.4%, 12/37). After 2-month, 0 case of no
pain, 21 cases of mild pain, 16 cases of moderate pain, 0 case
of severe pain. Compared with preoperative, no and mild pain
(56.8%, 21/37) was also higher than preoperative (32.4%,
12/37). The changes in pain intensity before and after CTRISI
are shown in Table I.

After 1-week, 1-month and 2-month of the CTRISI implantation,
the NRS scores were significantly lower than preoperative
scores (p<0.05). The repeated measure ANOVA comparisons
of NRS score before and after CTRISI are shown in Table II.

The frequency of pain relief after 1-week, 1-month and 2-
month of the implantation were 67.6% (25/37), 59.5% (22/37)
and 27.0% (10/37), respectively.

The daily oral hydroxycodone dose after CTRISI 1-week and 1-
month were significantly lower than preimplantation doses
(p<0.001). However, there was no difference between the
daily dose of hydroxycodone after 2 months and the preimplan-
tation dose (p=0.198). The changes in daily hydroxycodone
dose before and after CTRISI are shown in Table III.

No patient experienced serious complications, such as uncon-
trolled bleeding, intestinal obstruction, pancreatic fistula, and
abdominal infection. Among them, 5 patients experienced
mild, transient side effects (increased serum amylase, reflex
hypotension, and fervescence) that resolved within 1-3 days.
After symptomatic treatment, they all improved quickly.

DISCUSSION

Pancreatic cancer is a highly malignant digestive system
tumor with low surgical resection rate, with 5-year survival
rates in the range of 8%-10%.° Eighty to eighty five percent of
patients with advanced pancreatic cancer have different
degrees of cancer pain.”™ Pancreatic cancer pain not only
makes patients intolerable, greatly affects the quality of life,
but also may lead to a series of negative emotions, thus
affecting the treatment effect. Therefore, relieving pain and
improving the quality of life of patients has become an impor-
tant part of comprehensive treatment of pancreatic cancer.

In recent years, radioactive 125| seed implantation radio-
therapy has achieved significant clinical effect, especially in the
treatment of cancer pain.”>*® A study shows that the cost of the
percutaneous seed implantation is similar to that of conven-
tional radiotherapy.'® Besides, once 125l radioactive particles
are implanted into tumor tissue, the effect of radiation lasts
longer inside tumor tissue without injuring normal tissues. Percu-
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taneous particles implantation has many benefits, such as lower
operation risk, shorter operative time, lesser blood loss, rapid
postoperative recovery, and no abdominal scar. Jin et al.
reported that the Visual Analogue Score (VAS) at 1-week and 1-
month after CTRISI were 1.73 £1.91 and 3.53 +1.51, respec-
tively, which were significantly lower than 5.07 £2.63 before
implantation.”” In other studies, the effective rate of pain relief
(VAS <3) after CTRISI was 69.2% (9/13) and 87.5% (7/8)." In
this study, after 1-week, 1-month and 2-month of the implanta-
tion, the NRS scores were 2.5 £0.9, 2.5 1.0 and 3.4 0.9,
respectively, which were significantly lower than 4.0 +1.6
before implantation. Preimplantation compared with post 1-
week and 1-month, the p-values were less than 0.001. The p-
value was 0.005 between preimplantation and post 2-month.

As we know pancreatic cancer grows rapidly and reaches larger
size and often causes pressure effects on surrounding tissues
and nerve, leading to continual tissue swelling and apparent
pain.’*** When the tumor shrinks, pressure to the surrounding
tissues will be gradually decreased, and it is completely unders-
tandable that pain relief is closely associated with the tumor
control, as show in the Figure 3.

In this study, the daily oral dose of hydroxycodone was 62.2
+22.0 mg before operation, and 1-week, 1-month and 2-month
after operation were 42.2 £20.7 mg, 26.2 £15.7 mg and 60.3
+25.7 mg, respectively. One week and one month after implan-
tation, the daily dose of hydroxycodone was significantly lower
than that before implantation (p<0.001), and the quality of life
was significantly improved. However, with the develop-ment of
tumor and the invasion of peripancreatic nerve, there was no
difference between the daily dose of hydroxycodone after 2
months and the pre implantation dose (p=0.198). Of course, it
may also be that the repeated use of hydroxycodone produces
tolerance and requires more hydroxycodone dosage to achieve
analgesic effect.

CT guided 1251 radioactive seeds implantation in the treatment
of intractable pain of pancreatic cancer can not only effectively
reduce tumor volume, relieve pain and reduce the amount of
painkillers, but also greatly reduce the adverse reactions
compared with traditional surgery. In our study, there were no
patients with uncontrolled bleeding, intestinal obstruction,
pancreatic fistula, abdominal infection and other serious compli-
cations. Only 5 patients had mild, transient side effects
(increased serum amylase, reflex hypotension and fever) within
1-3 days. After symptomatic treatment, they all improved
quickly.

CTRISI technology is a combination of surgical techniques and
advantages of radiation therapy. Although, it may not
completely resolve the pain caused by cancer, but it can
reduce the NRS score quickly, reduce the amount of painkillers
obviously and improve the quality of life in the majority of
patients with pancreatic cancer pain.

CONCLUSION

CTRISI technology is minimally invasive, safe, quick and
efficient in the treatment of unresectable pancreatic cancer
patients with intractable pain. It can effectively relieve pain,

reduce NRS score, reduce the dosage of painkillers and
improve the quality of life of patients.
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