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Introduction

Acute suppurative cholecystitis (ASC) is a common acute 
abdominal disorder in clinical practice, most often in older 
women, and the pathogenesis underlying 90% of cases 
is obstruction of the cystic duct by gallstones (1). The 
incidence of gallbladder calculi increases with age, and many 
patients with ASC will also have diseases of the circulatory 
and respiratory systems, diabetes, and poor kidney function. 
Moreover, a systemic infection caused by ASC can 
aggravate these complications, making it difficult to control 
the infection with conservative treatment only. However, 
emergency surgery in such patients with comorbidities may 
lead to a higher incidence of complications and mortality. 
In 1980, Radder first reported successful drainage of a 
gallbladder empyema accumulation by ultrasound-guided 
percutaneous cholecystostomy (2). Clinical studies have 
confirmed that percutaneous transhepatic gallbladder 
drainage (PTGD) is a safe and effective treatment for high-
risk ASC (3). Gallbladder drainage and decompression 
can reduce the symptoms of poisoning and improve liver 
function and systemic condition, gaining time to manage 
severe medical diseases, allowing the patient to recover from 
a critical illness safely, and then undergoing laparoscopic 

cholecystectomy (LC) at a later date. However, PTGD 
can significantly increase the risk of surgical bleeding in 
critically ill patients with a coagulopathy. Anderloni et al. (4)  
reported using for the first time a recently developed lumen-
apposing, fully-covered, self-expanding metal stent mounted 
on an electrocautery-enhanced delivery system to perform 
emergency endoscopic ultrasound-guided gallbladder 
drainage (EUS-GBD) in 4 prohibitively high-risk surgical 
patients with ASC. The patients had a prolonged INR 
and/or were taking anticoagulants. Unfortunately, 2 of the 
treated patients died 2 and 3 days after the procedure due 
to multiorgan failure, but without any signs of bleeding. 
We report the successful management of a case of PTGD 
after hepatic needle-track ablation, which will expand the 
surgical indications for PTGD, avoid emergency surgery, 
and facilitate subsequent, non-urgent LC. 

Case presentation

A 51-year-old woman was admitted to the hospital because 
of upper abdominal pain for 3 days and accompanying 
nausea and vomiting for 1 day. The patient had been 
diagnosed with hepatitis B, cirrhosis, and diabetes 5 months 
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previously.
The abdominal pain was persistent; there was no diarrhea 

or black stool and normal flatus and defecation. The 
physical examination findings were as follows: Murphy’s 
sign, positive; temperature, 38.4 ℃; heart rate 78 beats/min;  
blood pressure, 87/62 mmHg; and SpO2, 100%. The 
laboratory findings were as follows: white blood cell count, 
9.6×109/L; neutrophil count, 8.9×109/L; hemoglobin,  
103 g/L; platelet count, 38×109/L; C-reactive protein,  
206 mg/L; albumin, 24.7 g/L; glucose, 10.42 mmol/L; K+, 
3.55 mmol/L; procalcitonin, 9.0 ng/mL; prothrombin time 
activity, 17.4 s; activated partial thromboplastin time, 34.4 s;  
fibrinogen, 4.36 g/L; pH 7.34; carbon dioxide tension,  
34.5 mmHg; bicarbonate level, 18.6 mmol/L; base excess, 
6.8 mmol/L (Table 1). Ultrasonography of the upper 
abdomen showed unevenly and decreased liver parenchyma 
echo with multiple hyperechoic nodules. The size of the 
gallbladder was 9.1×3.1 cm, with a thickened wall (≈0.9 cm) 
(Figure 1A). The bile in the gallbladder had poor sound 
penetration, and the neck of the gallbladder had a stone 
approximately 1.6 cm in size. Computed tomography of 
the upper abdomen showed multiple nodular shadows in 
the liver, an enlarged gallbladder with a thickened wall, 
a nodular high-density shadow in the gallbladder lumen 
and a small amount of inflammatory exudate around the 
gallbladder (Figure 1B). The diagnosis was the incarceration 

of gallstones causing ASC with septic shock.

Treatment

The patient received norepinephrine (0.04 g/kg/min) to 
maintain hemodynamics, meropenem (1.0 gQ8H) as an 
antibiotic, platelets (20 U), vitamin K (130 mg QD) to 
improve blood coagulation, magnesium isoglycyrrhizinate 
in ject ion (200 mg QD) to protect  the l iver,  and 
phloroglucinol (80 mg QD) and magnesium sulfate (5 g 
QD) as symptomatic treatment. After 5 days, symptoms 
had not improved, so hepatic needle ablation was first 
performed under general anesthesia, then PTGD was 
performed along the needle ablation track for the treatment 
of cholecystitis. The technique is described below in 5 steps 
(Figure 2). 

In step 1, contrast-enhanced ultrasonography (CEUS) 
was used to ensure there were no large vessels in the 
puncture path between the right lobe of the liver and the 
gallbladder (Video 1, Figure 2A). In step 2, under real-time 
ultrasonic monitoring, a Star RF fixed radiofrequency 
needle (antenna length, 2 cm) was precisely directed to the 
target position, and standard radiofrequency treatment 
(time, 1 min; power, 100 W) was started. Subsequently, the 
echo around the needle was enhanced, the range gradually 
expanded, and the predetermined range was completely 
covered (Video 2). On completion of radiofrequency 
therapy, the water circulation system was closed, and 
the radiofrequency needle was heated to burn muscle, 
subcutaneous fat instantly, and skin, then quickly removed to 
prevent bleeding in the needle passage (Figure 2B). In step 
3, CEUS was used again to evaluate the channel between 
the right lobe of the liver and the gallbladder, which 
showed no contrast agent perfusion in this area (Video 3,  
Figure 2C). In step 4, a 6F pigtail catheter was slowly 
introduced along the path of the first needle puncture. 
When the needle tip reached the liver capsule, it was 
directed through the liver tissue that had been ablated, and 
then entered the gallbladder (Video 4). After the needle core 
was extracted, turbid liquid flowed out. After the needle 
sheath was removed, the thin guiding line was tightened 
and fixed, and the end of the drainage tube was bent into a 
pig’s tail, and fixed so the pus inside the gallbladder could be 
aspirated (Figure 3A). In step 5, the location of the catheter 
was confirmed to be in the ideal location by intravenous 
angiography and cholangiography (PTGD tube) (Video 5,  
Figure 2D). No bleeding was observed at the site of 
puncture of the liver.

Table 1 Pre- and post-operative changes for PTGD

Laboratory 
examinations

PTGD preoperative
PTGD postoperative  

(3 days)

WBC (×109/L) 9.6 5.7

NE (×109/L) 8.9 4.8

Hb (g/L) 103 117

PLT (×109/L) 38 126

CRP (mg/L) 206 15

PCT (ng/mL) 9.0 1.2

PT (s) 17.4 13.9

INR 1.58 1.26

APTT (s) 34.4 25.1

FG (g/L) 4.36 2.5

APTT, activated partial thromboplastin time; CRP, C-reactive 
protein; FG, fibrinogen; Hb, hemoglobin; INR, international 
normalized ratio; NE, neutrophils; PCT, procalcitonin; PLT, 
platelet count; PT, prothrombin time; PTGD, percutaneous 
transhepatic gallbladder drainage; WBC, white blood cell count.
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Figure 1 Imaging characteristics of acute suppurative cholecystitis in the patient. (A) Ultrasonic examination shows the gallstone, gallbladder 
enlargement, and thickening of the gallbladder wall. (B) Computed tomography showed the density shadow of the stone in the gallbladder 
lumen and a small amount of inflammatory exudate around the gallbladder.

BA

Figure 2 Preoperative comprehensive evaluation and operative technique. (A) Contrast-enhanced ultrasonography evaluates the safety of the 
puncture path. (B) The needle track of the liver is ablated. (C) No perfusion in the hepatic needle track by CEUS (arrows). (D) Venography 
and PTGD angiography confirm the puncture path is within the ablation range and the side hole of the drainage catheter is within the 
gallbladder lumen. CEUS, contrast-enhanced ultrasonography; PTGD, percutaneous transhepatic gallbladder drainage.
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Outcome and follow-up 

On the first day after PTDG, the patient’s pain was 
immediately relieved, and the inflammatory indicators 
normalized 3 days later (Table 1). Because the stones were 
incarcerated in the neck of the gallbladder, the fluid from 
the drainage tube was white (Figure 3B). Cholangiography 
(PTGD tube) was performed again to confirm the location 
of the tube to eliminate the possibility that the tube would 
fall off and lead to the outflow of ascites (Figure 4). Five 
days after PTGD, the patient requested to be discharged 
from the hospital for recuperation and undergo LC at 
another time.

Discussion

ASC is one of the most common acute abdominal 
disorders affecting older women. When combined with the 
measurement of C-reactive protein, it is relatively easy to 
diagnose from imaging findings and clinical symptoms (5).  
However, the mortality and complication rates after 
ASC surgery in the elderly are relatively high. Using 
ultrasound as a non-invasive and inexpensive tool has been 
recently applied to PTGD because it is not only highly 
specific for biliary obstruction and gallstones, but can also 
identify the hepatic artery, portal vein, and bile duct (6-8). 
Cholangiography with PTGD can visualize the anatomic 
structure of the biliary tract and the location of incarcerated 
gallstones, thus providing important information for 
subsequent surgical treatment and avoiding intra-operative 
bile duct injury. Currently, the treatment of critically ill 
patients with ASC is more likely to be pre-emptive PTGD 
to relieve acute infection, and LC performed 6 weeks later. 
The major advantages of this combination of procedures 
include less trauma, faster recovery, greater safety, fewer 
complications, and a significantly lower conversion rate 
to open surgery (9,10). However, elderly patients have 
comorbidities, and when combined with extensive adhesions 
involving the gallbladder, are negative factors for LC. 
PTGD also has complications, such as catheter occlusion, 
peritonitis due to bile leakage, and bleeding (11,12), 
but these complications are related to the timing of the 
PTGD. For patients with acute and severe disease, prompt 
intervention can improve the success rate of PTGD and 
reduce the incidence of complications (13).

In general, elderly patients with heart, brain, lung, and 
other common diseases cannot tolerate surgery. Pyogenic 

Figure 4 Due to the trouble of clear fluid draining and ascites 
simultaneously, cholangiography (PTGD tube) was performed 
again to ensure that the tube was in the gallbladder, so that it 
could be confirmed that the drainage was serous but not ascites. 
PTGD, percutaneous transhepatic gallbladder drainage. PTGD, 
percutaneous transhepatic gallbladder drainage.

Figure 3 Drainage of fluid from the gallbladder. (A) Pus removed immediately after PTGD. (B) Serous liquid flowed from the drainage tube 
after 72 h. PTGD, percutaneous transhepatic gallbladder drainage.

BA
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cholecyst, the poor effect of drug treatment, course of the 
disease >48–72 h, the diameter of the gallbladder >8 cm,  
and the wall of the gallbladder thicker than 4 mm are 
indications for prompt PTGD. Patients with abnormal 
coagulation and severe bleeding tendency, patients with a 
large number of ascites and a free gallbladder, patients with 
an inappropriate gallbladder puncture path, and patients 
highly suspected to gallbladder perforation, PTGD should 
be reconsidered by clinicians.

Given that the present patient had a coagulopathy and 
a severe bleeding tendency, PTGD was not the preferred 
initial treatment; however, after 5 days of symptomatic 
treatment, including antibiotics and fluid rehydration, 
neither the infection nor the coagulopathy was alleviated. 
Through a multidisciplinary team, five strategies  were 
proposed: (I) continue with the original treatment regimen; 
(II) LC; (III) LC by laparotomy; (IV) EUS-GBD; or (V) 
PTGD after needle-track ablation, then LC at a selected 
time after recovery. There were risks associated with 
all strategies: the patient’s poor response to medication; 
the high risk of LC or laparoscopic cholecystectomy; 
the anatomic relationship between the gallbladder, the 
duodenum, or gastric wall, which are not adjacent to each 
other, can make EUS-GBD more difficult; and displacement 
between the puncture point and the gallbladder. However, 
after a discussion with family members, the patient chose 
our innovative PTGD technique. 

Relevant considerations are as follows: (I) the liver 
needle ablation time is different from the time needed for 
the ablation of liver cancer, which can be up to 10 min 
to ensure the cancer cells are killed, whereas the time 
for needle ablation is only 1 min. The extent of tissue 
solidification conforming to the predicted area is identified 
by intravenous contrast-enhanced ultrasound. (II) It is 
essential to ensure that the side hole of the drainage catheter 
is completely within the gallbladder cavity, which not only 
prevents the catheter from dislodging but also prevents 
bile leakage. Therefore, intracavitary angiography should 
be performed for postoperative confirmation. (III) General 
anesthesia is required for the procedure because the patient 
will be unable to cooperate due to pain during the puncture, 
which will seriously affect the accuracy of the puncture and 
even cause serious complications. (IV) Symptomatic medical 
treatment is significant.

PTGD after hepatic needle-track ablation is a beneficial 
preventative treatment. It can effectively reduce the risk of 
surgery. This is only a case report, so we are still conducting 
more experiments to verify the feasibility of this technology.

Conclusions

For elderly and high-risk ASC patients, PTGD is preferred 
to reduce biliary pressure, effectively relieve symptoms, 
avoid the risks of surgery, reduce mortality, and provide 
the “golden surgical time” for elective gallbladder excision. 
Hepatic needle-track ablation may be an effective way 
to reduce the surgical bleeding risk in those with a 
coagulopathy.
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