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Abstract
A 77-year-old man underwent percutaneous transhe-
patic gallbladder drainage (PTGBD) for acute cholecys-
titis as a preoperative procedure; however, he suddenly 
suffered cardiopulmonary arrest 4 h after the PTGBD 
and died. There were three centesis scars for the PT-
GBD, and only one pathway from the most dorsal cen-
tesis scar reached the gallbladder. Microscopically, the 
PTGBD pathway crossed and injured the intrahepatic 
arterial wall, and hepatic parenchymal bleeding extend-
ed along the PTGBD pathway to the inferior surface of 
the liver. Blood flowed to the peritoneal cavity through 
a small gap between the liver and gallbladder. Conse-
quently, the PTGBD caused lethal bleeding. When the 
percutaneous transhepatic cholangio drainage/PTGBD 
pathway runs close to vessels near the liver surface, it 
might be necessary to deal with the possibility of rapid 
and lethal peritoneal bleeding. 
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INTRODUCTION 
Percutaneous transhepatic cholangio drainage (PTCD) 
and percutaneous transhepatic gallbladder drainage (PT-
GBD) are effective procedures that promptly release con-
gestive bile from the body. The safety and reliability of  
PTCD/PTGBD have been greatly increased by the use 
of  ultrasonic guidance for centesis[1]. Recently, there have 
been very few reports of  deaths directly resulting from 
PTCD/PTGBD in patients without severe preexisting 
disease[2]. Here we report a patient who died from bleed-
ing shock resulting from PTGBD, and we discuss the 
causes of  the lethal bleeding based on autopsy findings. 

CASE REPORT 
A man in his early seventies was admitted to the emer-
gency department of  a hospital with the chief  complaint 
of  abdominal pain that had been increasing for the past 
several days. Ultrasonography (US) showed a swelling 
gallbladder filled with debris and stones. Abdominal CT 
indicated an invagination of  the stones into the neck of  
the gallbladder. The results of  blood chemical tests ad-
ministered at admission were as follows: white blood cell: 
10 000 /L, hemoglobin: 14.5 g/dL, platelet (Plt): 17.6 × 
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104/L, total-bilirubin: 0.6 mg/mL, aspartate aminotrans-
ferase: 17 IU/L, alanine aminotransferase: 8 IU/L, lactate 
Dehydrogenase: 176 IU/L, alkaline phosphatase: 246 
IU/L, Amylase: 129 IU/L, C-reactive protein: 7.04 mg/
dL. The patient was diagnosed with acute cholecystitis 
due to bile stones. His general condition was stable. He 
had no bleeding disorder or coagulation abnormality, and 
he was not taking anticoagulant agents, such as warfarin 
or aspirin. Two years earlier, however, he was diagnosed 
with aortic dissection and from then on had been man-
aged conservatively with antihypertensive agents. In the 
meantime, ultrasound-guided percutaneous transhepatic 
gallbladder aspiration or PTGBD was selected as a pre-
operative procedure. He had been complaining of  severe 
abdominal pain despite the intravenous administration of  
pentazosine, an analgesic. Thus he could neither remain 
still on his back nor hold his breath. With the patient in 
the left lateral decubitus position, the third centesis finally 
reached the gallbladder, after two failures of  centesis. 
Because the thick bile or debris in the gallbladder could 
not be adequately aspirated through a puncture needle, 
the operators changed their strategy and placed a cath-
eter in the patient for PTGBD. The drainage catheter 
egested a thick bile, and no dye leakage or hemorrhage 
was revealed by post-PTGBD radiographic examination. 
Four hours after PTGBD, the patient suffered a sudden 
cardiopulmonary arrest in bed. At 14 h after PTGBD, he 
died despite undergoing intensive care. 

Autopsy findings 
The body was 165 cm in length and weighed 90 kg. The 
abdomen was tense with distension, and there were three 
puncture scars on the right side (Figure 1). The PTGBD 
drainage catheter had been removed in the hospital. As 
shown in Figure 1, the three puncture scars were labeled 
(A), (B) and (C). Volumes of  blood with clots of  1050 
mL and 1500 mL were present in the right thoracic and 
peritoneal cavities, respectively, and large numbers of  
clots were found around the gallbladder and inferior 
surface of  the liver. The gallbladder wall was thick due 
to inflammation, and there were approximately 100 

black stones in the gallbladder. Among the three path-
ways of  centesis, only pathway (C) reached the gallblad-
der, transversely through the right hepatic lobe (Figure 
2A). Macroscopically, pathway (C) crossed interlobular 
tissue near the liver surface and was exposed to the peri-
toneal cavity between the liver and gallbladder before 
entering the gallbladder (Figure 2B). Histological serial 
cross-sections of  pathway (C) revealed that the pathway 
gradually came close to interlobular vessels and injured 
an intrahepatic artery (Figure 3). The bleeding from that 
artery extended along pathway (C) into the peritoneal 
cavity. The main organs were anemic, and there were no 
injuries to the other vessels and organs. The endothelial 
surface of  the aorta showed severe atherosclerosis but 
no dissection. 

We attributed the patient’s death to abdominal and 
thoracic bleeding resulting from injury of  the intrahepatic 
artery caused by PTGBD. 

DISCUSSION 
Guidelines on the diagnosis and treatment of  acute 
cholangitis and cholecystitis issued in Japan in 2005 and 
based on scientific evidence, recommend emergency cho-
lecystectomy for acute cholecystitis[3]. However, PTCD/
PTGBD is an effective procedure for decompressing an 
obstructed biliary system. Thus preoperative PTCD/
PTGBD for acute cholecystitis remains a frequent first- 
choice therapy[2]. According to a study published in 2008, 
the rates of  the technical success of  and clinical response 
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Figure 1  Three centesis scars on the right side of the chest. As shown in 
the figure, ventral, middle, and dorsal centeses were assigned as (A), (B) and 
(C), respectively.
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Figure 2  Frontal section of liver along pathway (C). A: Pathway (C) reaches 
the gallbladder transversely through the right hepatic lobe; B: Magnified photo-
graph around the gallbladder. A small space between the liver and gallbladder 
is revealed, and the percutaneous transhepatic gallbladder drainage pathway 
is partially exposed into the peritoneal cavity. The pathway crosses the intrahe-
patic connective tissue area near the liver surface.



to this treatment were 100% and 90%, respectively[2]. Po-
tential complications of  PTCD/PTGBD can occur be-
cause of  its invasiveness; the most serious complications 
are sepsis and bleeding[4]. The incidence of  hemorrhage 
related with PTCD/PTGBD has been reported to be 
2.5%; however, Burke et al[4] estimate that the actual inci-
dence is twice as high as the recorded number. In recent 
randomized studies by Ito et al[2], the mortality rate after 
PTCD/PTGBD was found to be 2.2%, and all deaths 
were caused by preexisting disease, not by PTCD/PT-
GBD directly. Hemorrhage is not a rare complication of  
PTCD/PTGBD, but it is not likely to be fatal without 
there being a preexisting disease. We believe that the pres-
ent case was an extremely rare and unfortunate accident. 

In this case, the death was caused directly by bleeding 
due to PTGBD. We believe that this death was attribut-
able to two factors: (1) an intrahepatic artery was injured 
near the surface of  the liver; (2) a drainage pathway was 
partially opened into the peritoneal cavity between the 
liver and gallbladder. In the liver, many hepatic arteries, 
central veins and portal veins are entwined as in the mesh 
of  a net; hence, there is always a risk of  hemorrhage 
when performing the PTCD/PTGBD procedure. In this 
patient, no anatomical aberrations of  the hepatic ves-
sels were detected by US or in the autopsy examination. 
Generally, a PTGBD catheter is inserted into the gall-
bladder through the gallbladder bed under US[3]. Hence, 
the catheter never enters the peritoneal cavity. However, 
when the gallbladder is filled with congestive bile and 

stones, it is difficult to determine by US whether the 
pathway runs through the gallbladder bed or not. In this 
case, the increased tension and swelling of  the gallblad-
der caused us to misread the ultrasound which seemed to 
show the catheter pathway running through the gallblad-
der bed. However, the bile drainage shrank the gallblad-
der, thereby creating a space between the gallbladder and 
liver. Textbooks recommend that PTGBD be performed 
from the patient’s anterior direction, because following a 
longitudinal pathway against the gallbladder can reduce 
the risk that the drainage catheter will protrude from the 
liver. However, if  the patient cannot remain still on his 
or her back because of  the pain, the operator may need 
to puncture the patient’s right side away from the recom-
mended point. 

It is not clear when the hepatic artery was ruptured. 
The ultrasound-guided PTGBD had been performed 
without vessel injury, and the post-PTGBD examination 
detected no bleeding in the liver or around the gallbladder. 
Therefore, we consider that the arterial injury occurred 
after the drainage catheter was placed. The PTGBD 
catheter running near the artery damaged the wall of  the 
artery gradually by rubbing against it with slight move-
ments. Since no vessel injury was detected during or soon 
after the PTCD/PTGBD, it is possible that the drainage 
catheter damaged the vessel wall after the procedure. In 
particular, when the PTCD/PTGBD pathway runs in close 
proximity to vessels near the liver surface, it might be neces-
sary to deal with the possibility of  rapid and lethal perito-
neal bleeding, not only during but also after the procedure. 
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Figure 3  Microscopic specimen at the crossover site of intrahepatic con-
nective tissue and the percutaneous transhepatic gallbladder drainage 
pathway (hematoxylin-eosin staining). There is a rupture of the arterial wall 
near the catheter pathway and intrahepatic bleeding along the percutaneous 
transhepatic gallbladder drainage pathway. The arrow dead shows the point 
where the intrahepatic artery is ruptured, and the double circle shows a cross 
section of the catheter on the pathway (C).
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