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The pathogenesis of gallbladder cancer is complex. 
Studies have shown that interleukin 8, monocyte 
chemoattractant protein 1, and macrophage inflammatory 
protein 1 jointly regulate and affect the occurrence and 
transformation of gallbladder cancer [1]. Excision is the 
main treatment method [2–3]; however, the surgical effect 
is limited, and most cases of advanced gallbladder cancer 
respond poorly to chemoradiotherapy [4–5]. Gallbladder 
cancer is characterized by complex clinical symptoms, 
low quality of life, and a short survival time. Effective local 
control of the tumor and alleviation of clinical symptoms 
are the keys to prolonging survival and improving 
patients’ quality of life. Gene sequencing, as well as 
targeted and comprehensive therapies, are all considered 
useful [6]. Radiation seed implantation brachytherapy 
is a type of internal radiation therapy that has recently 
been developed [7–8] and has the characteristics of a large 
radiation dose in the tumor area but causes minimal 

damage to adjacent normal tissues [9]. The mechanism of 
radioactive seed implantation therapy involves the use of 
gamma rays released by a radioactive seed to continuously 
kill tumor cells. In recent years, satisfactory results 
have been achieved in the treatment of prostate cancer, 
pancreatic cancer, lung cancer, and head and neck tumors 
[10–11]. Because of the ability to administer a large dose of 
radiation with minimal damage to the surrounding area, 
radioactive seed implantation therapy may be beneficial 
for patients who cannot undergo routine surgery for 
advanced gallbladder cancer.

Case report 

A 52-year-old woman was hospitalized because of a 
3-month history of abdominal pain, nausea, and vomiting. 
Another hospital had diagnosed and treated her for 
gallbladder cancer. The pathologic examination indicated 
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Abstract This case report describes a patient with advanced gallbladder cancer who developed septic shock 
associated with iodine-125 (125I) seed implantation. The treatment process is described to provide a 
clinical reference for similar cases. A 52-year-old woman with recurrence of advanced gallbladder cancer 
underwent 125I seed implantation and developed postoperative sepsis with septic shock. The blood culture 
suggested infection with Aeromonas caviae and Enterococcus faecalis. Vancomycin and imipenem were 
immediately administered according to the drug sensitivity results, along with immunoglobulin therapy and 
vasoactive drugs. The patient’s condition gradually stabilized after comprehensive treatment. Sepsis with 
septic shock is a rare but potentially fatal complication of 125I seed implantation. Timely administration of 
broad-spectrum antibiotics, immunoglobulin therapy, and vasoactive drugs is very important to stabilize 
the patient’s condition. Our treatment of this patient can serve as a reference for clinicians to manage this 
complication in similar cases. 
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the colonic wall and entered the tumor (Fig. 2). The 
patient immediately developed shivering and restlessness 
with a heart rate of 126 beats/min, an oxygen saturation of 
88%, and a respiratory rate of 24 beats/min. Considering 
the possibility of bacteremia, we administered 25 mg 
of promethazine, 10 mg of dexamethasone, and 0.4 
g of ofloxacin to stabilize the patient’s vital signs. This 
emergency treatment gradually eased the patient’s 
shivering, and the operation continued. Finally, 64 
125I radioactive seeds were implanted, matching the 
preoperative TPS plan. 

However, after returning to the ward, the patient 
developed a high fever and lost consciousness. Her heart 
rate increased to 130 beats/min, her blood pressure 
decreased to 76/47 mmHg, and her blood oxygen 
saturation decreased to 86%. Urgent blood examination 
revealed a low white blood cell count of 2.2 × 109 /L; the 
next day, this count increased to 33 × 109 /L, while her 
procalcitonin concentration rose to 70.4 ng/mL (Fig. 3). 
The results of a blood culture suggested that the infectious 
pathogens were Aeromonas caviae and Enterococcus 
faecalis. Considering this finding along with her clinical 
manifestations and laboratory test results, we concluded 
that the infection had originated from the intestinal 
canal or biliary tract and that the bacteria had entered 
the bloodstream through the puncture wound, resulting 
in sepsis and septic shock. The patient’s condition was 
critical.

moderately differentiated gallbladder cancer, and 6 cycles 
of chemotherapy were administered. A positron emission 
tomography-computed tomography (CT) examination in 
March 2019 indicated recurrence, metastasis, and biliary 
obstruction. Biliary stent implantation was performed 
in May 2019. However, the patient’s abdominal pain 
persisted, and traditional Chinese medicine was 
provided in addition to analgesic therapy. An enhanced 
CT examination of the upper abdomen prior to seed 
implantation suggested postoperative gallbladder 
cancer recurrence with neoplastic tissue around the 
biliary stent and in the retroperitoneum; portal venous 
thrombosis was also present. Iodine-125 (125I) radioactive 
seed implantation was selected as the main therapeutic 
method. 

The cancer had invaded the extrahepatic bile duct, 
pancreatic head, duodenal ampullary portal vein, and 
other important organs and structures. Therefore, in 
accordance with the preoperative Treatment Planning 
System (TPS) plan (Fig. 1), we determined that 64 seeds 
should be implanted and that some of the needles must 
be routed through the bile duct and colon. The patient’s 
clotting dysfunction was corrected before the operation, 
oral metronidazole was prescribed for 5 days for bowel 
preparation, and a cleansing enema was performed the 
day before surgery. The patient then underwent CT-
guided 125I radioactive seed implantation on July 5, 2019 
(Fig. 2). During the operation, two seed needles were 
inserted into the hilar mass through the hepatobiliary 
tract, and a small amount of blood flowed back through 
the needle core. Another three seed needles penetrated 

Fig. 1 Iodine-125 seed TPS plan before operation Fig. 2 Iodine-125 seed placement during operation
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Treatment and results
The patient was definitively diagnosed and 

immediately given active treatment to correct the shock. 
Norepinephrine, vasodilators, and vasoactive drugs to 
raise her blood pressure were administered. According 
to the drug sensitivity test, vancomycin and imipenem 
were given as anti-infection treatments on the night 
of the operation, and gamma globulin was given at 5 g 
once daily to improve immune function. Prednisone was 
administered at 40 mg to 80 mg once daily to prevent 
damage by inflammatory factors until the patient’s 
vital signs normalized. Additionally, water, electrolyte, 
and acid/base imbalances were actively corrected, and 
nutritional support was provided. The patient’s vital signs 
gradually stabilized, and her consciousness returned after 
13 days of treatment. Her white blood cell and neutrophil 
counts gradually decreased to within the normal range, 
and her procalcitonin concentration gradually decreased 
to 1.67 ng/mL.

Discussion

Advanced gallbladder cancer is prone to recurrence after 
surgery and has a poor prognosis. In the present case, the 
patient developed local recurrence after cholecystectomy. 
The tumor invaded the hilar bile duct and the ampulla of 
Vater in the duodenum. The purpose of treatment was 
to reduce the cancer-related pain and shrink the tumor, 
and the patient had indications for seed implantation 
therapy. Because the tumor had an unclear structure and 
invaded the main portal vein and pancreatic head and 
surrounded the hepatobiliary duct, the surgical risk was 
relatively high. During the operation, reflux of blood was 
seen in the needle core when the needle punctured the 
biliary tract and intestine. The patient exhibited rapid 
shivering shortly thereafter, which was consistent with 
the entrance of bacteria into the bloodstream [12]. After 
returning to the ward, the patient developed a drop in 
blood pressure, unclear consciousness, and high fever, 
which were consistent with sepsis and septic shock. Her 
condition gradually stabilized with strong anti-infection 

and systemic supportive treatments.
Although bacteremia during seed implantation has 

been previously reported [13–15], severe sepsis complicated 
by septic shock within a very short time after the operation 
is rare. A significant increase in the procalcitonin 
concentration indicates a serious systemic inflammatory 
response [16], and the main evaluation criteria for ideal 
infection control are stabilization of the vital signs and 
decreases in the infection indexes [17]. In the present case, 
the infection was effectively controlled while enhancing 
the patient’s immunity, and active control of the damage 
secondary to the systemic inflammatory response was 
another key to the clinical effectiveness of the treatment.

125I seed implantation can effectively alleviate clinical 
symptoms of advanced tumors [18], but surgical safety 
must be fully evaluated [19]. For patients in whom the 
puncture needle passes through the biliary tract or 
intestine, adequate preparation before surgery is of vital 
importance. If obstructive jaundice is present, biliary 
drainage should be performed before surgery to reduce 
the risk of intraoperative biliary flora entering the blood. 
If the treatment plan includes puncture of multiple 
particle needles through the intestine, the patient should 
undergo not only routine intestinal preparation, but also 
intravenous administration of antibiotics effective against 
gram-negative bacilli 6 h before the operation; this can 
effectively prevent sepsis and septic shock. 

In the present case, sepsis and septic shock had occurred 
before the blood culture results were available, and the 
timely use of broad-spectrum antibiotics with effective 
control of systemic inflammatory factors were the keys 
to early rescue. Notably, in cases of severe infection, the 
combination of immunoglobulin therapy and vasoactive 
drugs can improve the rescue rate, and the treatment in 
this case is worthy of reference. Additionally, in the early 
stages of sepsis with septic shock in our patient, there 
was a drop in white blood cells, which was not consistent 
with the manifestation of severe infection; this may have 
been related to temporary suppression of bone marrow 
function caused by the infection. When combined with 
the patient’s other clinical manifestations, this can be 

Fig. 3 Changes of infection indexes before and after treatment
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used as one of the indicators to determine the presence 
of severe infection.
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