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Abstract

Background: lodine-125 seeds are used for brachytherapy of several
tumors, which are considered to be relatively safe with rare complica-
tions.

Case summary: Here we report a case of acute myocardial infarc-
tion induced by lodine-125 seeds migrating to right coronary artery. A
72-year-old male patient was diagnosed with colorectal cancer in 2019.
After surgery, metastatic foci were found in liver and lung during the
follow-up examinations. Thus, he was admitted to receiving iodine-125
seeds implantation for brachytherapy. However, he suffered chest pain
and became unconscious 6 hours after seeds implantation in the lung.
Electrocardiogram showed atrial fibrillation and signs of inferior myocar-
dial infarction with Il, lll, aVF ST segment elevation. On the way to car-
diac catheterization room, patient experienced Adams-Stoke syndrome
caused by ventricular tachycardia. After cardiopulmonary resuscitation,
electrical conversion, tracheal intubation and medication treatment, pa-
tient’s condition became relatively stable and percutaneous coronary in-
tervention was performed subsequently. Related examinations detected
other migrated seeds (3 in right arm and another one in the heart apart
from 2 in the right coronary artery).

Discussion: To our knowledge, this is the first report of iodine-125
seeds migration leading to acute myocardial infarction which is explicitly
caused by blockage of coronary artery within 6 hours after seeds implan-
tation. Thus, optimizing seeds implantation procedure and standardizing
monitoring procedure should be taken into consideration in the future.

Learning Points: Severe embolism could happen after iodine-125
seeds implantation, which emphasizes the significance of close monitor
of patients after the procedure. Special intervention strategies should be
taken for such special acute myocardial infarction caused by seed migra-
tion. Optimizing seeds implantation procedure, such as using CT-guided
technology, should be taken into consideration for patients’ safety in the
future work.

Keywords: |lodine-125, Brachytherapy; Seeds migration; Myocardial
Infarction.

Abbreviations: ECG: Electrocardiogram; CT: Computed Tomography;
ECT: Emission Computed Tomography; CPR: Cardiopulmonary Resusci-
tation; RCA: Right Coronary Artery; AMI: Acute Myocardial Infarction;
LVEF: Left Ventricular Ejection Fraction; PCl: Percutaneous Coronary In-
tervention; STEMI: ST: Segment Elevation Myocardial Infarction.
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Introduction

Permanent radioactive seed implantation is one of the well-
acknowledged treatments for solid tumor [1]. According to re-
cent studies, it is effective and safe in treating primary or meta-
static cancers including lung and hepatic cancer [2-4]. However,
seed migration may cause severe clinical conditions because
of its special physical characteristics. There are several case
reports and clinical studies describing seed migrating to heart
[5,6], in which only one report of Acute Myocardial Infarction
(AMI) related to brachytherapy seed 22 months after implanta-
tion [7].

Here, we report a case in which lodine-125 seeds migrated
to Right Coronary Artery (RCA) and caused AMI within 6 hours
after seeds implantation. To our knowledge, this is the first case
explicitly elaborating the causal relationship between seeds
migration and the mechanistically blockage of coronary artery
rather than chronic radiation lesion.

Case summary

A 72-year-old male patient had colorectal cancer and re-
ceived sigmoid colon cancer radical resection, as well as trans-
catheter arterial chemoembolization and iodine-125 seeds
implantation in the liver and lung metastatic foci under the
guidance of Computed Tomography (CT) during past 2 years.
Following CT and Emission Computed Tomography (ECT) scan
showed no seeds migration in the upper body (Figure 1). In his
recent admission to hospital, another 30 and 60 iodine-125
seeds were implanted by percutaneous puncture in left and
right pulmonary metastatic loci respectively.

The patient developed mild dyspnea and chest discomfort
one hour after iodine-125 seeds implantation in both lung met-
astatic sites. No special findings were made by consulting physi-
cian. Four hours later, patient felt severe chest pain and became
unconscious. Electrocardiograph and blood pressure monitor
were applied immediately, which revealed pulse of 160bpm,
blood pressure of 103/83 mmHg and 100% oxygen saturation.
Cardiologist arrived 5 minutes later and performed 12-lead
electrocardiogram (ECG) examination that showed atrial fibril-
lation with 11, 11, aVF ST segment elevation (Figure 2). After all
these examinations and venous access establishment, patient
came awake and complained about chest pain and weakness.
However, patient suffered ventricular tachycardia on the way
to cardiac catheterization room with binocular gaze and hyper-
spasmia and became unconscious again. Electrocardiograph
monitor showed ventricular tachycardia and electrical conver-
sion was performed immediately. Physical examination found
pupils dilatation, hyperpnea and negative Babinski sign. Oxygen
saturation went down to 60-70%.

Doctors sent the patient back and performed Cardiopul-
monary Resuscitation (CPR) immediately. Meanwhile, doc-
tors performed tracheal intubation and provided oxygen with
respiratory balloon. Due to repeated ventricular tachycardia
and hypotension, electrical conversion along with medication
including lidocaine and adrenaline were used. After one-hour
resuscitation, patient’s condition became relatively stable. Then
he was sent to cardiac catheterization room. Coronary Arteriog-
raphy (CAG) showed three iodine-125 seeds in the Right Coro-
nary Artery (RCA) and another one lodging in the left coronary

system or endocardium. After aspiration through guiding cath-
eter, there were still two seeds locating parallel in the ostium of
RCA, mechanically blocked the blood flow entirely (Figure 3a).
Subsequently, balloon angioplasty were performed, after which
two seeds were moved to the mid part of RCA with partially re-
vascularization. Considering great possible radioactive lesion in
the future, we performed balloon angioplasty again and moved
two seeds to the distal of artery, after which blood flow in RCA
was restored, remaining a 70% stenosis in the proximal and mid
portion on RCA (Figure 3b). Meanwhile, CAG showed showed
70-80% stenosis in the left anterior descending artery as well
as 50% stenosis in the left circumflex coronary artery (Figure
3¢, 4a). In this case, radioactive seeds were deemed the culprit
for the inferior wall Acute Myocardial Infarction (AMI). No stent
was deployed in the RCA or other coronary arteries.

Following blood tests showed peak troponin-l at 14.541
ug/L, which went down from the second day. Subsequent sys-
tematic X-ray fluoroscopy confirmed six migrated seeds includ-
ing two in RCA, one in the left coronary system or endocardium
and three in the right arm (Figure 4). Transthoracic echocar-
diography showed no left ventricular wall motion abnormality
and Left Ventricular Ejection Fraction (LVEF) was 59%. Contrast
echocardiography showed no microbubble in left heart at rest
or with the Valsalva maneuver, which provided no evidence for
foramen ovale, atrial septal defect, or pulmonary arteriovenous
malformation. The patient was finally discharged from hospital
8 days after myocardial infarction.

The patient came back for follow-up tests 4 weeks later, in
which blood test showed negative troponin-l. Transthoracic
echocardiography showed no left ventricular wall motion ab-
normality and LVEF was in the normal range. Six months later,
we performed PCI of his RCA with drug-coated balloon (Figure
5a). In the CAG, three iodine-125 seeds still lodged in the distal
of coronary arteries. Besides, the patient received myocardial
perfusion imaging (MPI) that showed normal cardiac function
and no abnormal signals (Figure 5b). Thus, we believed that
these seeds caused little cardiac lesion, which proved the ac-
curacy of our treatment strategy.

Images showed implanted iodine-125 seeds in the liver and
left pulmonary metastatic foci with no migrated seeds.

Discussion

lodine-125 seeds currently used is molded into sticks of 0.5
mm in diameter and cut into carbon bars of 3 mm in length
coated with Titanium tubes [8]. lodine-125 seed shows half-
life of 59.7 days, low energy with appropriate radiation range,
which makes it widely used in varies of cancers [9]. Studies
found that these seeds could inhibit tumor growth by suppress-
ing epithelial-mesenchymal transition and regulating cell death
pathways [10,11].

Though there are researchers claiming the safety of io-
dine-125 seeds implantation, severe complications can happen
after such procedure [12]. One major concern is embolization
caused by seeds migration. Calvert et al. reported pulmonary
embolism due to migrated seeds within the pulmonary arteries
in the right upper lobe 6 years after brachytherapy for prostate
cancer [13]. Sachdeva et al. reported another severe emboliza-
tion case in 2006, in which seeds migrated into RCA causing AMI
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22 months after seeds implantation [7]. However, there was a
95% stenosis in the lodging position of the seed, which sug-
gested chronic radioactive lesion or preexistent plaque as the
pathological factor of this case.
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Figure 1: CT and ECT scan before last seeds implantation proce-
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\\Figure 2: ECGs of the patient.

Figure 3: Images showing seeds migrating to RCA.
a: Two seeds locating parallel in the ostium of RCA. b: Seeds moved
\\to the distal of RCA. c: Angiogram of left coronary artery. j

The mechanism of seeds migration is an interesting and
important question we want to answer. Systematic X-ray fluo-
roscopy found seven migrated seeds, of which three located in
right arm, and four in heart. Because they all come from left
heart system, we performed contrast echocardiography which
denied the right to left shunting route. Thus, misplacing seeds
into pulmonary vein system is the most probable mechanism
for this case. Thus, optimizing the protocol of iodine-125 seeds
implantation would be the next step for this promising treat-
ment. Wu et al. explored the assistant function of 3-D informa-
tion for seeds implantation under the guidance of ultrasound
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Figure 4: Systematic X-ray fluoroscopy showing migrated seeds.
Migrated seeds were found in the left coronary system or endocar-
\\dium and in the right arm.
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Figure 5: Follow-up treatments and examinations
a: PCl of the RCA with drug-coated balloon. b: MPI showed normal

\\cardiac function and no abnormal signal.

/

[14]. Besides, three-dimensional printing was also used to help
finding a safer puncture route [15]. However, whether these
methods could help reducing seeds migration or embolism still
needs to be further studied.

Fortunately, this patient was saved by in-time CPR and prop-
er Percutaneous Coronary Intervention (PCl) strategy.

Conclusions

This report describes an AMI cause by mechanical blockade
of migrated iodine-125 seeds in the RCA 6 hours after seeds im-
plantation. To our knowledge, this is the first report explicitly
represents mechanical blockage of coronary artery by radioac-
tive seeds. Thus, close monitoring and standard first-aid treat-
ments should always be strictly taken after seed implantation.
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