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Abstract
AIM: To evaluate the efficacy of percutaneous imaging-
guided biliary interventions in the management of acute 
biliary disorders in high surgical risk patients. 

METHODS: One hundred and twenty two patients un-
derwent 139 percutaneous imaging-guided biliary inter-
ventions during the period between January 2007 to De-
cember 2009. The patients included 73 women and 49 
men with a mean age of 61 years (range 35-90 years).  
Fifty nine patients had acute biliary obstruction, 26 pa-
tients had acute biliary infection and 37 patients had 
abnormal collections. The procedures were performed 
under computed tomography (CT)- (73 patients), sono-
graphic- (41 patients), and fluoroscopic-guidance (25 
patients). Success rates and complications were deter-
mined. The χ2 test with Yates’ correction for continuity 

was applied to compare between these procedures. A P 
value < 0.05 was considered significant.

RESULTS: The success rates for draining acute bili-
ary obstruction under CT- , fluoroscopy- or ultrasound-
guidance were 93.3%, 62.5% and 46.1%, respectively 
with significant P  values (P  = 0.026 and 0.002, respec-
tively). In acute biliary infection, successful drainage 
was achieved in 22 patients (84.6%). The success rates 
in patients drained under ultrasound- and CT-guidance 
were 46.1% and 88.8%, respectively and drainage un-
der CT-guidance was significantly higher (P  = 0.0293). 
In 13 patients with bilomas, percutaneous drainage was 
successful in 11 patients (84.6%). Ten out of 12 cases 
with hepatic abscesses were drained with a success rate 
of 83.3%. In addition, the success rate of drainage in 
12 cases with pancreatic pseudocysts was 83.3%. The 
reported complications were two deaths, four major and 
seven minor complications. 

CONCLUSION: Percutaneous imaging-guided biliary 
interventions help to promptly diagnose and effectively 
treat acute biliary disorders. They either cure the disor-
ders or relieve sepsis and jaundice before operations.
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INTRODUCTION
Acute disorders of  the biliary tract affect a significant por-
tion of  the population. These conditions include biliary 
obstruction, biliary sepsis, hepato-biliary trauma, and 
their complications. Over the past few decades, biliary 
interventions have evolved a great deal in diagnosing and 
managing patients with different biliary diseases, especially 
in critically ill patients who are unfit for any surgical inter-
vention or induction of  general anesthesia[1]. 

In most cases of  acute biliary disorders, common cross-
sectional imaging techniques such as ultrasonography (US), 
computed tomography (CT) or magnetic resonance chol-
angio-pancreatography are highly capable of  depicting the 
diagnosis[2]. The two common procedures used to evaluate 
biliary anatomy are endoscopic retrograde cholangiopan-
creatography (ERCP) and percutaneous transhepatic chol-
angiography (PTC). A number of  acute biliary disorders 
remain unexplained in critically ill patients as the clinical, 
radiologic, and biochemical features of  the disorders are 
nonspecific in these patients. Currently, no single test is 
reliable for diagnosing acute biliary disorders in these pa-
tients. Usually those patients are surgically unfit and only 
interventional biliary procedures should be performed for 
diagnosis and management of  such diseases.

Over the past three decades, endoscopic and percuta-
neous biliary interventions have become readily available 
in most hospitals, and these minimally invasive techniques 
have revolutionized the treatment of  patients with acute 
biliary disorders. Today, imaging-guided percutaneous bili-
ary interventions are safe and effective means for non-
operative biliary decompression of  biliary obstruction, 
sepsis and their complications as they can be performed 
with relative ease and carry a lower morbidity than surgi-
cal decompression. Percutaneous biliary drainage proce-
dures can be lifesaving in many acute biliary disorders. 
These current percutaneous biliary interventions include 
PTC, external and internal biliary drainage (PTD) and 
percutaneous cholecystostomy. In addition, percutaneous 
treatment of  biliary stone disease with or without cho-
ledochoscopy is still performed in selected cases. Other 
applications include cholangioplasty for biliary strictures, 
biopsy of  biliary duct tumors, and management of  com-
plications from laparoscopic cholecystectomy, abdominal 
trauma, and liver transplantation[3-9].

Acute biliary disorders in critically ill patients are com-
mon in our tertiary care hospital. The clinical presenta-
tions of  these conditions are often nonspecific and man-
agement by open surgery carries a high risk. Consequently, 
imaging-guided interventions are usually pivotal in the 
management of  these patients. In this study, we illustrate 
the spectrum of  acute biliary disorders in patients with 
high surgical risk and evaluate the success rate and com-
plications of  percutaneous imaging-guided interventions 
in their diagnosis and management.

MATERIALS AND METHODS
Patient population 
This was a retrospective study from a tertiary care hospital. 

The study was approved by the institutional review board. 
The records in our imaging database and medical files 
from Jan 2007 to Dec 2009 were reviewed for critically 
ill patients who underwent imaging-guided interventions 
for variable acute biliary disorders. The patient population 
included 122 patients; 73 women (60%) and 49 men (40%) 
with a mean age of  61 years (range 35-90 years). The pa-
tients had various clinical symptoms of  acute biliary disor-
ders including abdominal discomfort or pain, abdominal 
tenderness, fever, chills, and jaundice. These patients were 
of  high surgical risk for different reasons (Table 1).

Imaging and interventional procedures
The patients were initially scanned by US using a 3.5 MHz 
convex probe (Voluson 730 Expert, GE, Austria) and CT 
scan was performed using a double and a 64-detector heli-
cal CT scanner (GE Healthcare). After written informed 
consent, different imaging-guided percutaneous biliary 
procedures were performed under CT guidance in 73 
patients, sonographic guidance in 41 patients, and fluoro-
scopic guidance in 25 patients. Sonographic guidance was 
used whenever the dilated gallbladder, dilated biliary ducts 
or abdominal collections were obvious on sonography and a 
safe pathway could be documented for passage of  the nee-
dle or catheter. CT-guidance was used for ductal puncture 
and immediate external drainage. After relief  of  obstruc-
tion and if  internal drainage was needed, the procedure 
was performed within 3 d under fluoroscopic-guidance. 
We did not use CT fluoroscopy to guide the entire proce-
dure. We prefer the use of  percutaneous biliary interven-
tions under CT-guidance to ensure immediate relief  of  
obstruction and sepsis. In addition, a CT scan was carried 
out, whenever the clinical status did not improve after 
sonographic- and/or fluoroscopic-guided interventional 
procedures or when the draining catheter was not draining 
adequately. 

PTC and PTD were performed in the standard fash-
ion described elsewhere[3-5,10,11]. Under local anesthesia and 
intravenous sedation, a 22-gauge Chiba needle (Cook, 
Bloomington, MD, USA) was inserted. If  drainage was 
required, a Jeifries set (Cook) was used to gain access to 
an appropriate duct. We use a small amount of  dilute con-
trast media (5%) to prevent CT streaky artefacts and to 
prevent post-procedure sepsis.
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Table 1  Clinical conditions leading to high surgical risk in 122 
patients with acute biliary disorders  n  (%)

Condition     Patients

Advanced cardiovascular disease      24 (19.68)
Advanced multisystem disease      21 (17.22)
Advanced malignancy      19 (15.57)
Uncontrolled diabetes      14 (11.48)
Severe pancreatitis    12 (9.83)
Advanced respiratory disease    11 (9.01)
Advanced neurologic disease      9 (7.38)
Advanced liver disease      7 (5.74)
Morbid obesity      5 (4.09)
Total number of patients 122 (100)



Attempts to cross obstructions or strictures were made 
at initial drainage and subsequent sessions. The initial 
catheter guide-wire combination used for these attempts 
was a 5-F JB1 catheter (Cook) combined with a 0.035-inch 
angled guide-wire (Meditech/Boston Scientific, Water-
town, Mass, USA), manipulated through the sheath of  
the Jeifries set. If  this combination failed, other guide-
wire and catheter combinations were tried. An 8-F Muel-
ler drainage catheter (Cook) was placed in cases in which 
external drainage was required and an 8.3-F Ring catheter 
(Cook) in cases in which internal drainage was required. If  
a larger catheter was used at subsequent changes, a 10-F 
Percuflex VTCB catheter (Medi-tech/Boston Scientific) 
was inserted in place of  the smaller catheter.

The technique of  percutaneous cholecystostomy was 
used for high surgical risk patients with acute cholecystitis 
according to the technique first described by Radder[12] 
in 1980 and then modified by others in the following 
years[13-16]. In brief, the gallbladder is punctured using the 
Seldinger technique. Then, tract dilatation and catheter 
placement were performed using a guide-wire. The tract 
chosen depended on the anatomy and whether stone 
extraction was planned. The trans-hepatic route was pre-
ferred to the sub-hepatic route, as it carries less risk of  
bile leakage[17].

Drainage of  intra-abdominal fluid collections was 
performed using US- or CT-guidance under local anesthe-
sia, and intravenous sedation was used in some irritable 
patients. The procedure was performed as described else-
where[18]. Briefly, after choosing a suitable needle track, an 
18-gauge needle (Cook) was used to enter the collection 
and an 8-10-F APD drainage catheter (Meditech/Boston 
Scientific) was inserted into the collection with use of  the 
Seldinger technique. Gravity drainage was used until the 
collection had resolved and drainage had ceased, at that 
point, the catheter was removed. 

Data analysis and follow up
Success of  the biliary intervention was achieved when 
there was clinical improvement, relief  of  obstruction or 
resolution of  the collection on follow-up imaging. Failure 
was considered if  biliary obstruction or collection did not 
improve with the intervention trial over at least 1 wk, or 
when the patient’s clinical condition worsened despite op-
timal percutaneous management. The χ2 test with Yates’ 
correction for continuity was used to compare the differ-
ences in the success rate between the different procedures. 
A P value of  less than 0.05 was considered significant.

RESULTS
The 122 patients were classified into three groups accord-
ing to their clinical presentation (Table 2). One hundred 
and thirty nine different percutaneous imaging-guided bili-
ary interventions were performed on these patients under 
CT- , US- and fluoroscopy-guidance (Table 3).

Of  the patients in group 1, acute biliary obstruction 
was diagnosed in 59 cases. In this group, ERCP was able to 

demonstrate cause and level of  obstruction in 21 patients 
(35.5%). ERCP failed to opacify the biliary tree in the re-
maining 38 patients (64.5%). In addition, the endoscopic 
intervention failed in 12 patients and the obstruction re-
curred in nine cases after endoscopic interventions. PTC 
was performed in these patients and biliary obstructions 
were located at the biliary bifurcation in 16 cases (27%), 
in the common extrahepatic bile duct in 29 cases (49%), 
the right hepatic duct in 8 cases (14%) and the left hepatic 
duct in 6 cases (10%). In this group, percutaneous imaging-
guided drainage procedures were carried out under fluo-
roscopy- (Figure 1), US- or CT-guidance (Figure 2) with 
variable success rates as shown in Table 4. Additional cath-
eters were used in 30 patients when the biliary dilatation 
was not communicating or the collections were either mul-
tiloculated or the initial catheter failed. Catheter upsizing 
was performed in 22 patients when the initial catheter was 
well positioned in the collection and still had low drainage 
rates of  less than 10 mL/d.

Group 2 consisted of  26 patients with acute biliary sep-
sis as follow: acute cholangitis (6 cases), gallbladder empy-
ema (3 cases), emphysematous cholecystitis (2 cases), acute 
cholecystitis (5 cases), and pericholecystic abscess (10 cas-
es). Examples of  these conditions are seen in Figures 3-7.  
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Table 2  Patient classification according to their clinical pre-
sentation  n  (%)

Group Clinical presentation Patients 

Group 1 Acute biliary obstruction 59 (48.36)
Group 2 Acute biliary infection 26 (21.31)
Group 3 Abnormal intra-abdominal collections 

related to acute biliary tract disorders
37 (30.33)

Total   122

Table 3  Total numbers of the different imaging-guided inter-
ventional biliary procedures

Type of procedure Patients (n )

1 Computed tomography-guided biliary interventions   73
2 Ultrasonography-guided biliary interventions   41
3 Fluoroscopy-guided interventions   25
Total number of procedures 139

Table 4  Comparison between the different imaging-guided 
percutaneous drainage procedures and their success rate in 
patients with biliary obstruction

Type of 
procedure

No. of 
procedures

Successful 
procedures (n )

Success 
rate (%)

Fluoroscopy-guided drainage 16 10 62.5
US-guided drainage 13   7   46.15
CT-guided drainage 30 28    93.331

1The success rate in patients drained by computed tomography (CT)-
guidance was highly significant in comparison to ultrasonography (US)-
guided drainage (P = 0.002) and to those drained under fluoroscopy (P = 
0.026). 
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Successful drainage in patients with biliary infection was 
achieved in 22 patients (84.6%). These patients were man-
aged by either US +/- fluoroscopy- or CT-guided percu-
taneous drainage in conjunction with systemic antibiotics 
with different success rates as shown in Table 5.

Percutaneous drainage of  intra-abdominal pathologi-
cal fluid collections was performed in 37 cases (group 3) 
under US- or CT-guidance. In 13 patients with bilomas 
(Figure 8), percutaneous drainage was successful in 11 
patients with a total success rate of  84.6%. In cases of  

hepatic abscess (Figure 9) 10 out of  12 cases were drained 
successfully (83.3%). In 12 cases of  pancreatic pseudo-
cysts (Figure 10), successful drainage was achieved in 10 
cases (83.3%). The details of  the success rates of  biliary 
interventions for drainage of  abnormal fluid collections 
are shown in Table 6.

Post-procedure complications
Two deaths occurred within 30 d among the patients in 
this study resulting in a mortality rate of  1.6%. Four major 
procedure-related complications were seen; one case with 
pneumothorax that required insertion of  an intercostal 
tube, another case had a duodenal perforation which was 
managed by insertion of  a jejunal feeding tube, one pa-
tient had a hepatic hematoma that subsequently resolved 
and one patient had hepatic infarction. Minor complica-
tions in the form of  immediate post-procedure sepsis 
were seen in seven patients.

DISCUSSION
Surgery is currently the accepted method of  treatment 
for most cases of  acute biliary tract disorders. However, 
sometimes a surgical approach may be technically difficult 
or associated with an unacceptable level of  morbidity and 
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Table 5  Comparison between ultrasonography- and com-
puted tomography-guided procedures in patients with acute 
biliary infection  n  (%)

Procedure US-guided procedures CT-guided procedures

No. of 
procedures

Successful 
procedures

No. of 
procedures

Successful 
procedures

Pericholecystic 
abscess drainage

  5 2 (40)   7   6 (85.7)

Percutaneous 
cholecystostomy

  5 3 (60)   5  5 (100)

Drainage for 
cholangitis

  3    1 (33.3)   6   5 (83.3)

Total 13      6 (46.15) 18  16 (88.8)1

1The success rates in patients drained by computed tomography (CT)-
guidance were significant compared with those drained under ultrasound 
guidance (P = 0.0293). US: Ultrasonography.

Figure 1  A case of malignant obstructive jaundice secondary to head of 
pancreas cancer. Fluoroscopy-guided right and left external drainage tubes 
are seen in situ (arrows).

B

A

Figure 2  A case of obstructive jaundice secondary to head of pancreas 
cancer obstructing the common bile duct. A: Computed tomography (CT)-
guided percutaneous transhepatic cholangiography shows opacification of 
markedly dilated intrahepatic biliary radicles (arrow); B: CT-guided internal 
drainage stent seen along the course of the common bile duct surrounded by 
the pancreatic mass (arrow).

Table 6  Comparison between ultrasonography- and comput-
ed tomography-guided drainage procedures in patients with 
pathological intra-abdominal fluid collection

Type of 

collection

US-guided procedures CT-guided procedures

No. of 
procedures

Successful 
procedures

No. of 
procedures

Successful 
procedures

Bilomas   4 2 (50) 10  9 (90)
Abscess   6 3 (50)   8     7 (87.5)
Pancreatic 
pseudocysts 

  5 3 (60)   7    7 (100)

Total 15      8 (53.33) 25 23 (92)1

1The success rates in patients drained by computed tomography (CT)-
guidance were significant (P = 0.0145 < 0.05) compared with those drained 
under ultrasound guidance. US: Ultrasonography.
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mortality. Such situations include emergency surgery in the 
elderly as well as elective surgery among high-risk patients. 
Percutaneous biliary intervention plays an important role 
in these conditions. It is considered a particularly valuable 
complement in patients who are not candidates for ERCP 
or surgery. Current percutaneous biliary interventions 
include PTC and biliary drainage to manage benign and 
malignant obstruction, and percutaneous cholecystostomy. 

Other applications include cholangioplasty for biliary stric-
tures, biopsy of  biliary duct masses, and management of  
complications from laparoscopic cholecystectomy and liver 
transplantation. In this study, we demonstrated the value 
of  percutaneous imaging-guided biliary interventions in the 
management of  three acute biliary disorders; acute biliary 
obstruction, acute biliary infection and abnormal intra-ab-
dominal collections related to acute biliary tract disorders.
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Figure 4  A case of gallbladder empyema. A: Computed tomography (CT)-guided cholecystostomy shows opacification of a markedly dilated gallbladder with intra-
luminal filling defect due to the presence of gallstones (black arrow). The intrahepatic biliary ducts (white arrow) were opacified after endoscopic retrograde cholangio-
pancreatography, which failed to drain the biliary ducts; B: Follow up CT scan shows well-drained gallbladder (arrow). 

A B

Figure 5  A case of emphysematous cholecystitis. A: Post contrast computed tomography (CT) scan shows thick-enhancing walled gallbladder with turbid fluid 
content and air loculi seen within its lumen (black arrow). Minimal free pericholecystic fluid collection. Pneumobilia seen within the intrahepatic biliary radicles (white 
arrow); B: Follow up CT-guided cholecystostomy with drainage catheter seen within the gallbladder lumen (arrow). 

BA
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Figure 3  A case of acute cholangitis. A: Computed tomography (CT) scan shows pneumobilia (long arrow), dilated intrahepatic biliary radicles, with enhancing walls 
(short arrow); B: CT-guided internal drainage stent seen along the common bile duct (arrow).



In this work we evaluated the efficacy of  139 percuta-
neous imaging-guided biliary interventions in the manage-
ment of  acute biliary disorders in 122 high surgical risk 
patients. In 17 patients, more than one procedure was 
performed as in 2 cases of  cholangitis where CT-guided 
drainage was performed after failure of  US-guided drain-
age, or combined procedures such as combined US/fluo-
roscopy-guidance in 5 cases of  percutaneous cholecystos-
tomy. 

In cases of  biliary obstruction, ERCP usually allows vi-
sualization of  the biliary tract but may not always fully de-
pict the extent of  a stricture, may neglect to show anoma-
lous intrahepatic bile duct anatomy, and may not fully show 
the proximal biliary tree. In addition, induction of  anesthe-
sia is needed, which may not be suitable for some critically 
ill patients[19]. PTC is rarely needed to demonstrate the pres-
ence of  an obstruction, but it is needed to accurately define 
the length of  a stricture or of  anomalous anatomy[20].
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Figure 6  A case of acute calcular cholecystitis. A: Abdominal sonography shows thickening and stripping of its wall with stones and biliary mud seen within its lumen 
(arrow); B: Fluoroscopy image after ultrasonography-guided percutaneous cholecystostomy shows good position of the drainage tube (arrow).

BA

BA

Figure 7  A case of acute cholecystitis with pericholecystic abscess. A: Computed tomography (CT) scan shows a pericholecystic abscess (black arrow) adjacent 
to acutely inflamed gallbladder (white arrow); B: Follow up after CT-guided drainage of the pericholecystic abscess shows marked resolution of the abscess with drain-
age tube seen within (arrow).

BA

Figure 8  A case of post cholecystectomy biloma. A: Abdominal computed tomography (CT) shows a large subhepatic biloma (arrow); B: CT-guided drainage of the 
biloma shows marked regression of the volume of the collection (arrow).
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Among 59 cases of  acute biliary obstruction in this 
study, ERCP was the first imaging modality to opacify the 
biliary tree. The preceding ERCP was able to demonstrate 
the cause and level of  obstruction in 21 patients (35.5%) 
and failed to opacify the biliary tree in the remaining 38 
patients (64.5%). This relatively high failure rate of  ERCP 
was explained later by reviewing the results of  PTC, 
which showed a high level of  obstruction (bifurcational 
and supra-bifurcational) in 30 patients (51% of  cases). 
Our results confirm the advantage of  PTC over ERCP in 
the diagnosis of  high-level biliary obstruction where the 
obstructing lesion prevents contrast material from opaci-
fying the cephalic portions of  the biliary system[21]. In 
another eight patients, the cause of  failure of  ERCP was 
the presence of  a previous history of  anatomy-altering 
surgeries (Billroth Ⅱ procedure) which make using an en-
doscope to cannulate the ampulla difficult. This observa-
tion is consistent with that in the study by Faylona et al[22]  
in 1999, who noted that successful selective cannulation 
during ERCP, was achieved in only 66% of  attempts in 
patients with anatomy-altering surgeries. The role of  bili-
ary decompression in patients with acute biliary obstruc-
tion is well known. In addition to relief  of  pain and pru-
ritus, it also prevents the development of  further biliary 
complications. In addition, preoperative placement of  a 
biliary drainage catheter provides an important intraopera-

tive landmark to define the anatomy preoperatively and 
provide postoperative stent management[23].

In this study, after demonstrating the cause, level, and 
extent of  biliary obstruction, PTD procedures were car-
ried out under fluoroscopy- , US- and CT-guidance. We 
noticed that the success rates in patients drained by CT-
guidance were higher (93.3%) compared to those drained 
under fluoroscopy or ultrasound-guidance (62.5% and 
46.1%, respectively) with significant P values (P = 0.026 
and 0.002, respectively). CT-guidance was used for ductal 
puncture followed by immediate external biliary drainage. 
We prefer the use of  percutaneous biliary interventions 
under CT-guidance to ensure immediate relief  of  ob-
struction and sepsis, and this may explain why we had a 
high number of  patients in our study who were managed 
under CT-guidance in contrast to the literature where US-
guidance is the predominant modality used for guidance. 
This can be explained by the fact that under CT-guidance, 
the bile ducts can be punctured easily and more selectively 
with precise placement of  drainage catheters within the 
pre-selected sub-segmental bile ducts. This conclusion is 
supported by the study of  Froelich et al[24] who stated that 
CT facilitates percutaneous biliary drainage procedures 
and is superior to conventional fluoroscopically-guided 
biliary interventions because the number of  hepatic punc-
tures, procedure times, and radiation exposure times are 

BA

Figure 9  A case of acute cholecystitis complicated by hepatic abscess. A: Computed tomography (CT) scan shows a large intrahepatic abscess with air/fluid 
level within (arrow); B: CT-guided drainage of the hepatic abscess which is seen adjacent to acute cholecystitis (arrow).

BA

Figure 10  A case of pseudopancreatic cyst secondary to biliary pancreatitis. A: Computed tomography (CT) scan shows a large multilocular pseudopancreatic 
cyst with localized skin grid seen over the skin before the drainage procedure; B: CT-guided drainage catheter seen within the cavity of the pseudopancreatic cyst.
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significantly reduced. They also concluded that because 
the number of  hepatic punctures can be reduced and bile 
ducts can be punctured more selectively, procedure-related 
safety may be improved with decreased complication rates. 
Safety during the procedure and decreased post-procedure 
complications are important targets in managing critically 
ill patients. 

Acute biliary infection is a serious clinical problem, 
especially in elderly and critically ill patients and immedi-
ate drainage of  the biliary tree is essential. Management 
of  acute biliary infection can be performed by means of  
surgical, endoscopic, or percutaneous interventional pro-
cedures. Emergency surgery in these patients is associated 
with unacceptable morbidity and mortality. Endoscopic 
papillotomy and duct clearance or placement of  a stent 
can be life-saving in these conditions. However, endoscop-
ic interventions are unsuccessful in 10%-15% of  cases due 
to duodenal diverticula, edema of  the papilla, biliary stric-
tures, large impacted stones or previous gastric surgery. 
Percutaneous transhepatic external biliary drainage has 
few limitations and can be performed easily if  the biliary 
tree is dilated[4].

In our study, percutaneous biliary drainage served as 
a diagnostic and therapeutic maneuver in 26 patients with 
acute biliary sepsis (group 2). These patients were man-
aged either by US- or CT-guided percutaneous drainage 
in conjunction with systemic antibiotics. Biliary drainage 
in cases of  biliary sepsis was successful in 22 patients 
with a total success rate of  84.6%. This success rate in the 
drainage of  biliary sepsis is slightly lower than the results 
obtained in the study by Chopra et al[1], in which successful 
treatment of  acute biliary inflammation was obtained in 
52 of  53 (98.1%) of  patients. On the other hand, our re-
sults are similar to another study comparing percutaneous 
drainage with surgery in the management of  66 critically 
ill patients with acute gallbladder sepsis, which concluded 
that percutaneous drainage has a relatively low complica-
tion rate and is rapidly effective[25]. These findings indicate 
that percutaneous imaging-guided biliary drainage is a 
useful therapeutic intervention for acute biliary sepsis in 
critically ill patients or patients unsuitable for immediate 
surgery. 

We observed that the success rate in our patients 
drained under US-guidance (46.15%) was similar to an-
other retrospective study performed by Andrén-Sandberg 
et al[26] in 2001 on the safety and efficacy of  US-guided 
percutaneous drainage of  the gallbladder in 86 patients 
with acute calcular cholecystitis. They observed that two 
thirds of  their patients recovered within 36 h after the 
procedure and 27 (45%) of  these were asymptomatic dur-
ing the follow-up period for 6 mo. The success rate of  
drainage under US-guidance in our study was slightly low-
er than the results obtained by Cozzi et al[6] in 1999, who 
observed a dramatic improvement in the clinical condition 
of  48 out of  82 patients (59%) with gallbladder sepsis 
within 48 h after percutaneous cholecystostomy. In addi-
tion, our success rate was lower than that of  Sosna et al[27]  
in 2004, who showed improvement in 30 (86%) of  35 

patients who underwent US-guided percutaneous chole-
cystostomy. We think that our lower success rate was due 
to the specific nature of  our patients who were critically-
ill elderly patients. Also, we noted that our success rate of  
drainage under CT-guidance was higher than that under 
US-guidance and this can be explained by the same rea-
sons mentioned previously regarding the advantages of  
CT-guidance of  biliary drainage in cases of  obstruction.

In recent years, the drainage of  abnormal abdominal 
collections has been changed from surgical to nonsurgical 
management using imaging-guided catheter aspiration and 
drainage with antibiotic therapy, and are associated with 
high cure rates. The third group of  patients in our study 
consisted of  37 cases with intra-abdominal pathological 
fluid collections (bilomas, hepatic abscess and pancreatic 
pseudocysts) as a complication of  underlying acute bili-
ary disorders such as biliary trauma, post-cholecystectomy 
complications, post-biliary interventions or following 
acute biliary pancreatitis. 

For many years, interventional radiologists as well as 
endoscopists have also reported success with nonoperative 
therapy for bile leaks. Kaufman et al[28] treated 12 patients 
who had biliary leaks with percutaneous transhepatic bili-
ary drainage. The biliary leaks healed in six patients, while 
surgery was required in five patients. Liguory et al[29] used 
percutaneous transhepatic biliary drainage in seven patients 
after failure of  endoscopic biliary drainage and attained 
closure of  the biliary leak in six patients. In our study, 
bilomas were detected in 13 high surgical risk patients as 
complications of  biliary leak secondary to trauma, surgery, 
or previous intervention. Our success rate in the percuta-
neous management of  bile duct injuries with bilomas was 
84.6%. This result confirms the efficacy of  percutaneous 
transhepatic biliary drainage in the treatment of  bilomas. It 
is consistent with the results of  Ernst et al[30] who reported 
complete cure of  biliary leaks in 13 of  16 (81.2%) patients. 
Our success rate was higher than that in the study by Misra 
et al[31], who reported a 58.8% success rate in 51 patients 
with major bile duct stricture or injury without the need 
for subsequent intervention. The higher success rate in our 
study may be due to the limited number of  patients.

Management of  hepatic abscess has evolved rapidly 
during the past decade. For many years, the traditional 
treatment was surgical drainage. Imaging-guided percuta-
neous drainage, along with appropriate antibiotics, is an 
effective approach to treat hepatic abscesses. In our study, 
hepatic abscesses were drained percutaneously under CT 
and US-guidance in 12 patients with a total success rate of  
83.3%. The percutaneous procedures were not curative in 
two of  the 12 patients. Our success rate was higher than 
that of  Mehendiratta et al[32] who reported cure of  67 of  92 
(73%) abscesses managed by percutaneous aspiration with-
out the need for open surgical drainage. The success rate 
of  abscess drainage under CT-guidance in our study was 
87.5% and was similar to that of  Cinat et al[33] who showed 
resolution of  hepatic abscess in 17 out of  20 patients with 
a success rate of  85% and that of  Thomas et al[34] who 
showed resolution in 17/19 patients (89%). 
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The third subgroup of  intra-abdominal collections in 
this study included 12 patients with pancreatic pseudo-
cysts. Percutaneous or endoscopic drainage of  peripancre-
atic fluid collections, pseudocysts, and abscesses have been 
well established as diagnostic and therapeutic standards in 
the management of  acute pancreatitis[35]. In an older study, 
Heider et al[36] compared the success rates of  surgical and 
percutaneous management of  pancreatic pseudocysts. 
They observed that percutaneous drainage was successful 
only in 42% and surgical treatment was successful in 88%. 
They also noted that percutaneous drainage was also asso-
ciated with a high death rate (16% vs 0%) and a high rate 
of  complications (64% vs 27%). The low success rate of  
percutaneous drainage in their study may be related to the 
nature of  unselected patients in their study and the lack 
of  recently developed catheters and tubes. In most of  the 
recent studies, the success rates of  percutaneous drainage 
were higher. In the study by Nealon et al[37], 50 patients 
with a diagnosis of  pancreatic pseudocysts had percuta-
neous drainage and 37 (74%) of  them responded to this 
treatment. In another study, percutaneous external drain-
age was successful in two of  three patients with pancreatic 
pseudocysts. They concluded that percutaneous external 
drainage is a good first choice for patients with unilocular 
pancreatic pseudocysts[38]. This conclusion is clearer in our 
current study, where the total clinical success rate of  per-
cutaneous catheter drainage was 83.3% (10/12) in these 
patients. The success rate under CT-guidance was 100%, 
this is consistent with the conclusion of  Ferrucci et al[39] 
who reported that imaging guidance is best performed 
under CT control which allows precise definition of  ac-
cess route, catheter placement, and response. With regard 
to access, routes are chosen to avoid traversing vital inter-
vening structures, especially the pleural space, colon, and 
small bowel. 

Although imaging-guided percutaneous interventions 
appear safe and relatively simple, they are not completely 
free of  risk. Two deaths occurred within 30 d among the 
patients in this study resulting in a mortality rate of  1.6%. 
This mortality rate was similar to that in the study by van-
Sonnenberg et al[19], who reported a 2.2% mortality rate 
following 104 interventional procedures in 45 patients 
who underwent cholecystostomy. In the present study, we 
also reported acceptable procedure-related complications 
(four major and seven minor) in 11 patients (9%).

In conclusion, percutaneous imaging-guided interven-
tional biliary procedures help to promptly diagnose and 
effectively treat major acute biliary disorders such as acute 
biliary obstruction, acute biliary infection, and abnormal 
intra-abdominal collections related to acute biliary tract 
disorders. These interventional procedures can either cure 
the disorder with a high success rate and obviate surgery 
or aid the surgeon by relieving sepsis and jaundice before 
operation when the clinical condition of  these patients 
improve. In these conditions, the success rate is sufficient-
ly high to justify the use of  percutaneous intervention 
procedures as the technique of  choice in the management 
of  high surgical risk patients with acute biliary disorders. 

To increase the effectiveness of  the procedure, we need 
to improve our criteria in patient selection, choice, and 
performing the procedure. Close follow-up, for monitor-
ing and management of  intervention-related problems is 
appropriate to avoid complications.
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