Standards of Practice

Quality Improvement Guidelines for
Percutaneous Transhepatic
Cholangiography, Biliary Drainage, and
Percutaneous Cholecystostomy
Wael E. A. Saad, MD, Michael J. Wallace, MD, Joan C. Wojak, MD, Sanjoy Kundu, MD, and
John F. Cardella, MD
J Vasc Interv Radiol 2010; 21:789 –795

PREAMBLE
THE membership of the Society of Interventional Radiology (SIR) Standards of Practice Committee represents
experts in a broad spectrum of interventional procedures from both the private
and academic sectors of medicine. Generally Standards of Practice Committee
members dedicate the vast majority of
their professional time to performing interventional procedures; as such they
represent a valid broad expert constituency of the subject matter under
consideration for standards production.
From the Division of Vascular Interventional Radiology, Department of Radiology (W.E.A.S.), University of Virginia Health System, Charlottesville, Virginia; Department of Radiology (M.J.W.), The
University of Texas M. D. Anderson Cancer Center,
Houston, Texas; Department of Radiology (J.C.W.),
Our Lady of Lourdes Medical Center, Lafayette,
Louisiana; Department of Medical Imaging (S.K.),
Scarborough General Hospital, Scarborough, Ontario, Canada; and Department of Radiology (J.F.C.),
Geisinger Health System, Danville, Pennsylvania.
Received December 15, 2009; final revision received
January 3, 2010; accepted January 13, 2010. Address
correspondence to W.E.A.S., c/o Debbie Katsarelis,
SIR, 3975 Fair Ridge Dr., Suite 400 N., Fairfax, VA
22033 E-mail: wspikes@yahoo.com
M.J.W. has received research funding from Siemens
Medical Solutions (Iselin, New Jersey). None of the
other authors have identified a conflict of interest.
An earlier version of this article appeared in J Vasc
Interv Radiol 1997; 8:677– 681; and was reprinted in
J Vasc Interv Radiol 2003; 14(Suppl):S243–S246.
© SIR, 2010
DOI: 10.1016/j.jvir.2010.01.012

Technical documents specifying the
exact consensus and literature review
methodologies as well as the institutional affiliations and professional credentials of the authors of this document are available upon request from
SIR, 3975 Fair Ridge Dr., Suite 400 N.,
Fairfax, VA 22033.

METHODOLOGY
SIR produces its Standards of Practice documents using the following
process. Standards documents of relevance and timeliness are conceptualized by the Standards of Practice Committee members. A recognized expert
is identified to serve as the principal
author for the standard. Additional
authors may be assigned dependent
upon the magnitude of the project.
An in-depth literature search is performed using electronic medical literature databases. Then a critical review
of peer-reviewed articles is performed
with regards to the study methodology, results, and conclusions. The
qualitative weight of these articles is
assembled into an evidence table,
which is used to write the document
such that it contains evidence-based
data with respect to content, rates, and
thresholds.
When the evidence of literature is
weak, conflicting, or contradictory,
consensus for the parameter is reached
by a minimum of 12 Standards of
Practice Committee members using a
modified Delphi consensus method

(Appendix A). For purposes of these
documents consensus is defined as
80% Delphi participant agreement on
a value or parameter.
The draft document is critically reviewed by the Revisions Subcommittee
members of the Standards of Practice
Committee, either by telephone conference calling or face-to-face meeting. The
finalized draft from the Committee is
sent to the SIR membership for further
input/criticism during a 30-day comment period. These comments are discussed by the Subcommittee, and appropriate revisions made to create the
finished standards document. Prior to
its publication the document is endorsed by the SIR Executive Council.

INTRODUCTION
Percutaneous transhepatic cholangiography is a safe and effective technique for evaluating biliary abnormalities. It reliably demonstrates the level
of abnormalities and sometimes can
help diagnose their etiologies. Percutaneous transhepatic biliary drainage is an
effective method for the primary or palliative treatment of many biliary abnormalities demonstrated with cholangiography. Percutaneous cholecystostomy is
an effective method for decompressing
the gallbladder for managing cholecystitis either definitively or as a temporizing measure before cholecystectomy.
These guidelines are written to be
used in quality improvement programs to assess percutaneous transhe-
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patic cholangiography, biliary drainage, and cholecystostomy. The most
important processes of care are (i) patient selection, (ii) performing the procedure, and (iii) monitoring the patient.
The outcome measures or indicators
for these processes are indications,
success rates, and complication rates.
Outcome measures are assigned threshold levels.

DEFINITIONS
Percutaneous transhepatic cholangiography is a diagnostic procedure that
involves the sterile placement of a smallgauge needle into peripheral biliary
radicles with use of imaging guidance,
followed by contrast material injection
to delineate biliary anatomy and potential biliary pathologic processes. The
findings are documented on radiographs obtained in multiple projections. Percutaneous transhepatic biliary
drainage is a therapeutic procedure
that includes the sterile cannulation
of a peripheral biliary radicle after
percutaneous puncture followed by
imaging-guided wire and catheter manipulation. Placement of a tube or stent
for external and/or internal drainage
completes the procedure. Percutaneous
therapy of biliary lesions is often staged,
requiring several sessions to achieve the
therapeutic goals. Percutaneous cholecystostomy is a therapeutic procedure
that involves the sterile placement of a
needle into the gallbladder with use of
imaging guidance to aspirate bile. This
is commonly followed by sterile placement of a tube for external drainage of
gallbladder contents, which completes
the procedure.
Successful percutaneous transhepatic cholangiography is defined as
sufficient needle localization and contrast material opacification to allow
image-based diagnosis or planning of
treatment. Successful biliary drainage
or cholecystostomy is defined as the
placement of a tube or stent with use
of imaging guidance to provide continuous drainage of bile.
Complications can be stratified on
the basis of outcome. Major complications result in admission to a hospital
for therapy (for outpatient procedures), an unplanned increase in the
level of care, prolonged hospitalization, permanent adverse sequelae, or
death. Minor complications result in
no sequelae; they may require nominal

Table 1
Percutaneous Transhepatic
Cholangiography: Indications (1– 6)
Define level of obstruction in patients
with dilated bile ducts
Evaluate for presence of suspected
bile duct stones
Determine etiology of cholangitis
Evaluate suspected bile duct
inflammatory disorders
Demonstrate site of bile duct leak
Determine etiology of transplanted
hepatic graft dysfunction

Table 2
Percutaneous Transhepatic Biliary
Drainage: Indications (7–10)
Provide adequate biliary drainage
Decompress obstructed biliary tree
Divert bile from and place stent in
bile duct defect
Provide a portal of access to the biliary
tract for therapeutic purposes that
include but are not limited to
Dilate biliary strictures
Remove bile duct stones
Stent malignant lesions
Brachytherapy/phototherapy
Endoluminal tissue sample or
foreign body retrieval
Provide a portal of access to the biliary
tract for mid- to long-term
diagnostic purposes (lower-risk
cholangiography*)
*Cholangiography from an
indwelling percutaneous biliary drain
site is probably a lower-risk
cholangiography procedure than
repetitive de novo percutaneous
transhepatic cholangiography with
the use of needles.

therapy or a short hospital stay for
observation (generally overnight; see
Appendix B). The complication rates
and thresholds described herein refer
to major complications unless otherwise specified.

INDICATIONS AND
CONTRAINDICATIONS
Indications for percutaneous transhepatic cholangiography, percutaneous
transhepatic biliary drainage, and cholecystostomy are listed in Tables 1–3, respectively (1–27). The threshold for
these indications is 95%. When fewer
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Table 3
Percutaneous Cholecystostomy:
Indications (11–27)
Gallbladder access (⬎95%)*
Management of cholecystitis
Portal for dissolution/removal of
stones
Biliary tract access (⬍5%)*
Decompress obstructed biliary tract
Divert bile from bile duct defect
Provide a portal of access to the
biliary tract for therapeutic
purposes (see Table 2)
*The thresholds for gallbladder and
transcholecystic biliary tract access are
95% and 5%, respectively. When this
ratio for these indications is different,
the department will review the process
of patient selection. The first-line route
for percutaneous biliary tract access is
the transhepatic route and not the
transcholecystic route.

than 95% of procedures are for these
indications, the department will review
the process of patient selection.
Currently, metal stents are used almost
exclusively for malignant disease. However, the committee recognizes that covered metal stent (or stent-graft) placement
for benign strictures with the intent of
subsequent retrieval is a potentially new
indication, although the results of this are
still inconclusive.
Gallbladder decompression for the
management of cholecystitis can be performed with the intent of definitive
therapy in patients at high risk with
medical comorbidities or as a temporizing measure augmenting medical
treatment and preceding a subsequent, more elective, cholecystectomy. The decision of whether to
proceed with cholecystectomy (in a
surgical candidate) or consider percutaneous cholecystostomy a definitive measure (in a nonsurgical candidate) is usually multidisciplinary (ie,
surgical, anesthesiology, and radiology)
and depends on patients’ response to
therapy.
Coagulopathy is a relative contraindication to percutaneous transhepatic
cholangiography, biliary drainage, and
percutaneous cholecystostomy. Every
effort should be made to correct or improve coagulopathy before the procedure. In patients with persistent coagulopathy, these procedures may still be
indicated if they are associated with a
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Table 4
Percutaneous Transhepatic
Cholangiography: Success Rates (1– 4)
Outcome

Threshold (%)

Opacify dilated ducts
Opacify nondilated
ducts

95
65

lower expected morbidity rate than alternative methods of diagnosis or treatment.

QUALITY IMPROVEMENT
Although practicing physicians should
strive to achieve perfect outcomes (eg,
100% success, 0% complications), in
practice all physicians will fall short of
this ideal to a variable extent. Thus, indicator thresholds may be used to assess
the efficacy of ongoing quality improvement programs. For the purposes of
these guidelines, a threshold is a specific
level of an indicator that should prompt
a review. “Procedure thresholds” or
“overall thresholds” reference a group
of indicators for a procedure (eg, major
complications). Individual complications
may also be associated with complicationspecific thresholds. When measures such
as indications or success rates fall below
a minimum threshold or when complication rates exceed a maximum threshold, a review should be performed to
determine causes and to implement
changes, if necessary. For example, if the
incidence of sepsis is one measure of the
quality of percutaneous transhepatic
cholangiography, values in excess of the
defined threshold should trigger a review of policies and procedures within
the department to determine the causes
and to implement changes to lower the
incidence for the complication. Thresholds may vary from those listed here; for
example, patient referral patterns and
selection factors may dictate a different
threshold value for a particular indicator at a particular institution. Thus, setting universal thresholds is very difficult, and each department is urged to
alter the thresholds as needed to increase or decrease values to meet its
own quality improvement program
needs.
Participation by the radiologist in patient follow-up is an integral part of percutaneous transhepatic cholangiography,
biliary drainage, and cholecystostomy
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Table 5
Percutaneous Transhepatic Biliary Drainage: Success Rates (9,28 – 41)
Outcome

Threshold (%)

Procedural success after opacification by PTC
Cannulation
Dilated ducts
Nondilated ducts
Internal drainage (tube or stent)
Stone removal (9,34)
Patency success
Stricture dilation (benign)
Sclerosing cholangitis (35–37)
Other (35,38–41)
Palliative stents for malignant disease (28–33)

95
70
90*
90
†
†
50 (at 6 mo)

Note.—PTC ⫽ percutaneous transhepatic cholangiography.
*Among successful cannulations.
†Consensus for threshold not reached (see Appendix A).

Table 6
Percutaneous Cholecystostomy: Success Rates (19,42–59)
Outcome

Threshold (%)

Procedural success for aspiration of gallbladder contents (19,42–44)
Technical success*
21-gauge needle
18-gauge needle
Clinical success†
Single aspiration
Multiple (n ⫽ 2–3) aspirations
Procedural success for cholecystostomy drain placement (45–59)
Technical success
Intent-to-treat clinical success†
Cholecystostomy as definitive treatment in the sick (high risk of
morbidity)
With cholecystectomy or repeat cholecystostomy resorted to as
needed
Cholecystostomy for acalculous cholecystitis
Cholecystostomy for calculous cholecystitis

80
95
50
80
90
65
75
65
75

*Greater than 95% of failures resulted from thick aspirate and not failure to access
gallbladder under image guidance (19,42– 44).
†Clinical success based on reduction of pain, fever, white blood cell count, and Creactive protein (19,42–59).

and will increase the success rate of the
procedure. Close follow-up, with monitoring and management of patients who
have undergone percutaneous transhepatic cholangiography, biliary drainage,
and cholecystostomy, is appropriate for
the radiologist.

SUCCESS RATES AND
THRESHOLDS
Success rates for percutaneous transhepatic cholangiography, percutaneous transhepatic biliary drainage,
and percutaneous cholecystostomy are

listed in Tables 4 – 6, respectively (1–
4,9,19,28 –59).
Clinical success rate of cholecystostomy in a particular practice depends
on patient selection. Patients’ comorbidity, the proportion of patients with
cholelithiasis, and whether the preprocedural diagnosis of cholecystitis is
correct affect results. Having a low
threshold for diagnosing cholecystitis
in inpatients potentially increases the
rate of false positive cholecystitis, and
in turn this reduces the success rate
of cholecystostomy. Positive microbial
culture of gallbladder aspirate has
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been reported in between 40% and
80% of cases (12,14,18,52,54,55,58 – 61).

COMPLICATION RATES
Percutaneous Transhepatic
Cholangiography
When 21-gauge or smaller needles
are used, the major and minor complications of percutaneous transhepatic
cholangiography should be low. All
patients should be treated with appropriate antibiotics before needle puncture (1– 4,62,63). Complication rates
are listed in Table 7.
Percutaneous Transhepatic Biliary
Drainage
The complication rate for transhepatic
biliary drainage can be substantial, and
varies with preprocedure patient status
and diagnosis (Table 8) (10,28–30,32,33,
64–66). Patients with coagulopathies,
cholangitis, stones, malignant obstruction, or proximal obstruction will have
higher complication rates (9,32,65,67,68).
Several authors have suggested that
complications related to internal/external tubes as a result of inadequate
bile flow and tube dislodgment (sepsis
and hemorrhage) can be minimized by
placing a self-retaining tube of at least
10 F through the ampulla or anastomosis (8,10,64). All patients should be
treated with appropriate antibiotics
before initiating the procedures to
minimize septic complications (62,63).
The duration of antibiotic therapy after the procedures will be determined
by the clinical course of individual patients.
Published rates for individual types
of complications are highly dependent
on patient selection and are based on
series comprising several hundred patients, which is a volume larger than
most individual practitioners are likely
to treat. Therefore, we recommend that
complication-specific thresholds be set
at twice the complication-specific rates
listed in Table 8. It is also recognized
that a single complication can cause a
rate to cross above a complication-specific threshold when the complication
occurs in a small volume of patients (eg,
early in a quality improvement program). In this situation, the overall procedure threshold is more appropriate
for use in a quality improvement program. The recommended overall proce-
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Table 7
Percutaneous Transhepatic Cholangiography: Major Complications
Major Complication

Reported
Rate (%)

Suggested Procedure
Threshold (%)

2

4

Sepsis, cholangitis, bile leak, hemorrhage,
or pneumothorax

Table 8
Percutaneous Transhepatic Biliary Drainage: Major Complications
(10,28 –30,32–33,64 – 66)
Major Complication
Intraprocedural
Sepsis
Hemorrhage
Inflammatory/infectious (abscess, peritonitis,
cholecystitis, pancreatitis)
Pleural
Death
Postprocedural
Inadvertent catheter discontinuation requiring de
novo PTC, death and/or surgery

Reported
Rate (%)

Suggested Specific
Threshold (%)

2.5
2.5
1.2

5
5
5

0.5
1.7

2
3

*

*

Note.—PTC ⫽ percutaneous transhepatic cholangiography.
*There is no clear consensus in the literature on the rate of this complication.
However, it is a recognized postprocedural complication.
Table 9
Percutaneous Cholecystostomy: Major Complications (11–19,42,46 –50,52,54,58 –59)
Reported
Rate (%)

Major Complication
Intraprocedural
Sepsis
Hemorrhage
Inflammatory/infectious (abscess, peritonitis)
Transgression of adjacent structures (colon,
small bowel, pleura)
Death
Postprocedural
Inadvertent catheter discontinuation requiring
de novo cholecystostomy, death and/or
surgery

dure threshold for all major complications
of percutaneous transhepatic biliary
drainage is 10%.
Percutaneous Cholecystostomy
The complication rate for percutaneous cholecystostomy varies with
preprocedure patient status (Table 9)
(11–19,42,46 –50,52,54,58,59). All patients should be treated with appropriate antibiotics, and the duration of
antibiotic therapy after the procedure
will be determined by the clinical

Suggested Specific
Threshold (%)

2.5
2.2
2.9
1.6

5
5
6
2

2.5

3

⬍1

2

course of individual patients. Published rates for individual types of
complications are highly dependent
on patient selection and are based on
series comprising tens of patients,
which is a volume larger than most
individual practitioners are likely to
treat. Therefore, we recommend that
complication-specific thresholds be set
at twice the complication-specific rates
listed in Table 9. It is also recognized
that a single complication can cause a
rate to cross above a complication-specific threshold when the complication
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occurs in a small volume of patients
(eg, early in a quality improvement
program). In this situation, the overall
procedure threshold is more appropriate for use in a quality improvement
program. The recommended overall
procedure threshold for all major complications of percutaneous cholecystostomy
is 5% (sequelae of catheter dislodgment
not included). The 30-day postprocedural
mortality rate depends on patient selection/referral patterns and has a wide
range (8%–36%) depending on the population presented (13,15,18,47,53,54,57). The
vast majority of 30-day mortality cases are
related to patient comorbidities and not
directly a cause of the procedure.
Published rates for individual types
of complications are highly dependent on patient selection and are
based on series comprising several
hundred patients, which is a larger
volume than most individual practitioners are likely to treat. Generally
the complication-specific thresholds
should be set higher than the complication-specific reported rates listed
here. It is also recognized that a single
complication can cause a rate to cross
above a complication-specific threshold when the complication occurs
within a small patient series (eg, early
in a quality improvement program). In
this situation, an overall procedural
threshold is more appropriate for use
in a quality improvement program. In
Table 9, all values are supported by
the weight of literature evidence and
panel consensus.
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APPENDIX A: CONSENSUS
METHODOLOGY
Reported complication-specific rates in
some cases reflect the aggregate of major and minor complications. Thresholds are derived from critical evaluation
of the literature, evaluation of empirical
data from Standards of Practice Committee members’ practices, and, when
available, the SIR HI-IQ System national
database.
Consensus on statements in this
document was obtained utilizing a
modified Delphi technique (1,2).
The Committee was unable to reach
consensus on (i) the patency rate or
threshold for dilation of strictures
caused by sclerosing cholangitis and
the (ii) patency rate or threshold
for dilation of benign strictures not
caused by sclerosing cholangitis. The
failure to reach consensus was a result
of limited reported data and lack of
agreement between reported data and
the experiences of the committee
members.
References
1. Fink A, Kosefcoff J, Chassin M, Brook
RH. Consensus methods: characteristics and guidelines for use. Am J Public
Health 1984; 74:979 –983.
2. Leape LL, Hilborne LH, Park RE, et al.
The appropriateness of use of coronary
artery bypass graft surgery in New York
State. JAMA 1993; 269:753–760.

APPENDIX B: SIR
STANDARDS OF PRACTICE
COMMITTEE
CLASSIFICATION OF
COMPLICATIONS BY
OUTCOME
Minor Complications
A. No therapy, no consequence.
B. Nominal therapy, no consequence;
includes overnight admission for
observation only.
Major Complications
C. Require therapy, minor hospitalization (⬍48 hours).
D. Require major therapy, unplanned
increase in level of care, prolonged
hospitalization (⬎48 hours).
E. Permanent adverse sequelae.
F. Death.

•

793

References
1. Mueller PR, Harbin WP, Ferrucci JT Jr,
et al. Fine-needle transhepatic cholangiography: reflections after 450 cases.
AJR Am J Roentgenol 1981; 136:85–90.
2. Butch RJ, Mueller PR. Fine-needle
transhepatic cholangiography. Semin
Intervent Radiol 1985; 2:1–20.
3. Harbin WP, Mueller PR, Ferrucci JT Jr.
Complications and use patterns of fineneedle transhepatic cholangiography:
a multi-institutional study. Radiology
1980; 135:15–22.
4. Teplick SK, Flick P, Brandon JC.
Transhepatic cholangiography in patients with suspected biliary disease
and nondilated intrahepatic bile ducts.
Gastrointest Radiol 1991; 16:193–197.
5. Savader SJ, Benenati JF, Venbrux AC,
et al. Choledochal cysts: classification
and cholangiographic appearance. AJR
Am J Roentgenol 1991; 156:327–331.
6. Craig CA, MacCarty RL, Wiesner RH,
Grambsch PM, LaRusso NF. Primary
sclerosing cholangitis: value of cholangiography in determining the prognosis. AJR Am J Roentgenol 1991; 157:
959 –964.
7. Nilsson U, Evander A, Ihse I, Lunderquist A, Mocibob A. Percutaneous
transhepatic cholangiography and drainage. Acta Radiol 1983; 24:433– 439.
8. Ferrucci JT Jr, Meuller PR, Harbin
WP. Percutaneous transhepatic biliary drainage: technique, results, and
complications. Radiology 1980; 135:
1–13.
9. Clouse ME, Stokes KR, Lee RGL, Falchuk KR. Bile duct stones: percutaneous transhepatic removal. Radiology
1986; 160:525–529.
10. Mueller PR, vanSonnenberg E, Ferrucci
JT Jr. Percutaneous biliary drainage:
technical and catheter-related problems in 200 procedures. AJR Am J
Roentgenol 1982; 138:17–23.
11. Lo LD, Vogelzang RL, Braun MA,
Nemcek AA Jr. Percutaneous cholecystostomy for the diagnosis and treatment of acute calculous and acalculous
cholecystitis. J Vasc Interv Radiol 1995;
6:629 – 634.
12. Hamy A, Visset J, Likholatnikov D,
et al. Percutaneous cholecystostomy
for acute cholecystitis in critically ill
patients. Surgery 1997; 121:398 – 401.
13. England RE, McDermott VG, Smith TP,
Suhocki PV, Payne CS, Newman GE.
Percutaneous cholecystostomy: who
responds? AJR Am J Roentgenol 1997;
168:1247–1251.
14. Borzellino G, de Manzoni G, Ricci F,
Castaldini G, Guglielmi A, Cordiano C.
Emergency cholecystostomy and subsequent cholecystostomy for acute gallstone cholecystitis in the elderly. Br J
Surg 1999; 86:1521–1525.

794

•

QI Guidelines: Cholangiography, Biliary Drainage, Cholecystostomy

15. Davis CA, Landercasper J, Gundersen
LH, Lambert PJ. Effective use of percutaneous cholecystostomy in highrisk surgical patients: techniques, tube
management, and results. Arch Surg
1999; 134:727–732.
16. Patel M, Miedema BW, James MA,
Marshall JB. Percutaneous cholecystostomy is an effective treatment for
high-risk patients with acute cholecystitis. Am Surg 2000; 66:33–37.
17. Berber E, Engle KL, String A, et al.
Selective use of tube cholecystostomy
with interval laparoscopic cholecystostomy in acute cholecystitis. Arch Surg
2000; 135:341–346.
18. Byrne MF, Suhocki P, Mitchell RM, et
al. Percutaneous cholecystostomy in
patients with acute cholecystitis: experience of 45 patients at a US referral
center. J Am Coll Surg 2003; 197:206 –
211.
19. Ito K, Fujita N, Noda Y, et al.
Percutaneous cholecystostomy versus
gallbladder aspiration for acute cholecystitis: a prospective randomized controlled trial. AJR Am J Roentgenol
2004; 183:193–196.
20. Gacetta DJ, Cohen MJ, Crummy AB,
Joseph DB, Kuglitsch M, Mack E.
Ultrasonic lithotripsy of gallstones after cholecystostomy. AJR Am J Roentgenol 1984; 143:1088 –1089.
21. vanSonnenberg E, Hofmann AF, Neoptolemus J, Wittich GR, Princenthal
RA, Wilson SW. Gallstone dissolution with methyl-tert-butyl ether via
percutaneous choelcystostomy: success
and caveats. AJR Am J Roentgenol
1986; 146:865– 867.
22. Banerjee B, Harshfiled DL, Teplick SK.
Percutaneous transcholecystic approach
to the rendezvous procedure when
transhepatic access fails. J Vasc Interv
Radiol 1994; 5:895– 898.
23. Hickey NAJ, Kiely P, Farrell A,
McNulty JG. Case report: biliary
stent placement via percutaneous nonsurgical cholecystostomy. Clin Radiol
1998; 53:915–916.
24. Cope C. Novel nitinol basket instrument for percutaneous cholecystostomy. AJR Am J Roentgenol 1990; 155:
515–516.
25. Garcia-Vila JH, Redondo-Ibanez M,
Diaz-Ramon C. Balloon sphinctreoplasty and transpapillary elimination
of bile dust stones: 10 years’ experience. AJR Am J Roentgenol 2004; 182:
1451–1458.
26. Bogan ML, Hawes RH, Kopecky KK,
Goulet RJ Jr. Percutaneous cholecystolithotomy with endoscopic lithotripsy by
using a pulse-dye laser: preliminary experience. AJR Am J Roentgenol 1990; 155:
781–784.
27. Dawson SL, Girard MJ, Saini S, Mueller
PR. Placement of a metallic biliary

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

endoprosthesis via cholecystostomy.
AJR Am J Roentgenol 1991; 157:491–
493.
Lammer J, Neumayer K. Biliary
drainage endoprostheses: experience
with 201 placements. Radiology 1986;
159:625– 629.
Dick BW, Gordon RL, LaBerge JM,
Doherty MM, Ring EJ. Percutaneous
transhepatic placement of biliary endoprostheses: results in 100 consecutive
patients. J Vasc Interv Radiol 1990; 1:
97–100.
Gordon RL, Ring EJ, LaBerge JM,
Doherty MM. Malignant biliary obstruction: treatment with expandable
metallic stents-follow-up of 50 consecutive patients. Radiology 1992; 182:
697–701.
Lameris JS, Stoker J, Nijs HGT, et al.
Malignant biliary obstruction: percutaneous use of self-expandable stents.
Radiology 1991; 179:703–707.
Becker CD, Giatti A, Malbach R, Bauer
HU. Percutaneous palliation of malignant obstructive jaundice with the
Wallstent endoprosthesis: follow-up
and reintervention in patients with hilar and non-hilar obstruction. J Vasc
Interv Radiol 1993; 4:597– 604.
Rossi P, Bezzi M, Rossi M, et al.
Metallic stents in malignant biliary obstruction: results of a multicenter European study of 240 patients. J Vasc Interv Radiol 1994; 5:279 –285.
Berkman WA, Bishop AF, Palahallo
GL, Cashman MD. Transhepatic balloon dilation of the distal common bile
duct and ampulla of Vater for removal
of calculi. Radiology 1988; 167:453– 455.
Mueller PR, vanSonnenberg E, Ferrucci
JT Jr, et al. Biliary stricture dilatation:
multicenter review of clinical management in 73 patients. Radiology 1986;
160:17–22.
May GR, Bender CE, LaRusso NF,
Wiesner RH. Nonoperative dilatation
of dominant strictures in primary sclerosing cholangitis. AJR Am J Roentgenol 1985; 145:1061–1064.
Skolkin MD, Alspaugh JP, Casarella WJ,
Chuang VP, Galambos JT. Sclerosing
cholangitis: palliation with percutaneous
cholangioplasty. Radiology 1989; 170:
199 –206.
Williams HJ Jr, Bender CE, May GR.
Benign postoperative biliary strictures:
dilation with fluoroscopic guidance.
Radiology 1987; 163:629 – 634.
Gibson RN, Adam A, Yeung E, et al.
Percutaneous techniques in benign hilar and intrahepatic strictures. J Vasc
Intervent Radiol 1988; 3:125–130.
Lee MJ, Mueller PR, Saini S, Hahn PF,
Dawson SL. Percutaneous dilatation
of benign biliary strictures: single-session therapy with general anesthesia.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

June 2010

JVIR

AJR Am J Roentgenol 1991; 157:1263–
1266.
Citron SJ, Martin LG. Benign biliary
strictures: treatment with percutaneous cholangioplasty. Radiology 1991;
178:339 –341.
Chopra S, Dodd III GD, Mumbower
AL, et al. Treatment of acute cholecystitis in non-critically ill patients at
high surgical risk: comparison of clinical outcomes after gallbladder aspiration and after percutaneous cholecystostomy. AJR Am J Roentgenol 2000;
176:1025–1031.
Tazawa J, Sanada K, Sakai Y, et al.
Gallbladder aspiration for acute cholecystitis in average surgical-risk patients. Int J Clin Pract 2005; 59:21–24.
Tsutsui K, Uchida N, Hirabayashi S,
et al. Usefulness of single and repetitive percutaneous transhepatic gallbladder aspiration for the treatment
of acute cholecystitis. J Gastroenterol
2007; 42:583–588.
Avrahami R, Badani E, Watemberg S,
et al. The role of percutaneous transhepatic cholecystostomy in the management of acute cholecystitis in highrisk patients. Int Surg 1995; 80:111–114.
Famulari C, Macri A, Galipo S, Terranova M, Freni O, Cuzzocrea D. The
role of ultrasonographic percutaneous
cholecystostomy in the treatment of
acute cholecystitis. Hepatogastroenterology 1996; 43:538 –541.
Hatjidakis AA, Karampekios S, Parassopoulos P, et al. Maturation of the tract
after percutaneous cholecystostomy with
regards to the access route. Cardiovasc
Interv Radiol 1998; 21:36 – 40.
Kiviniemi H, Makela JT, Autio R, et al.
Percutaneous cholecystostomy in acute
cholecystitis in high-risk patients: an
analysis of 69 patients. Int Surg 1998;
83:299 –302.
Hatjidakis AA, Parassopoulos P, Petinarakis P, et al Acute cholecystitis in
high-risk patients: percutaneous cholecystostomy vs. conservative treatment.
Eur Radiol 2002; 12:1778 –1784.
Hadas-Halpern I, Patlas M, Knizhnik
M, Zaghal I, Fisher D. Percutaneous
cholecystostomy in the management of
cholecystitis. Isr Med Assoc J 2003; 5:
170 –171.
Lee MJ, Saini S, Brink JA, et al.
Treatment of critically ill patients with
sepsis of unknown cause: value of percutaneous cholecystostomy. AJR Am J
Roentgenol 1991; 156:1163–1166.
VanSteenbergen W, Rigauts H, Ponette
E, Peetermans W, Pelemans W, Fevery
J. Percutaneous transhepatic cholecystostomy for acute complicated calculous cholecystitis in elderly patients.
J Am Geriatr Soc 1993; 41:157–162.
Teoh WM, Cade RJ, Banting SW,
Mackay S, Hassen AS. Percutaneous

Volume 21

54.

55.

56.

57.

58.

Number 6

cholecystostomy in the management of
acute cholecystitis. Aust N Z J Surg
2005; 75:396 –398.
Welschbillig-Meunier K, Pessaux P,
Lebigot J, et al. Percutaneous cholecystostomy for high-risk patients with
acute cholecystitis. Surg Endosc 2005;
19:1256 –1259.
Akyurek N, Salman B, Yuksel O, et al.
Management of acute calculous cholecystitis in high-risk patients: Percutaneous cholecystostomy followed by
early laparoscopic cholecystostomy.
Surg Laparosc Endosc Percutan Tech
2005; 15:315–320.
Bakkaloglu H, Yanar H, Guloglu R, et
al. Ultrasound guided percutaneous
cholecystostomy in high-risk patients
for surgical intervention. World J Gastroenterology 2006; 12:7179 –7182.
Silberfein EJ, Zhou W, Kougias P, et al.
Percutaneous cholecystotomy for acute
cholecystitis in high-risk patients: experience of a surgeon-initiated interventional program. Am J Surg 2007;
194:672– 677.
Leveau P, Andersson E, Carlgren I, Willner J, Andersson R. Percutaneous cho-

Saad et al

59.

60.

61.

62.

63.

lecystostomy: a bridge to surgery or
definite management of acute cholecystitis in high-risk patients? Scand J
Gastroenterol 2008; 43:593–596.
Griniatsos J, Petrou A, Pappas P, et al.
Percutaneous cholecystostomy without
interval cholecystostomy as definitive
treatment of acute cholecystitis in elderly and critically ill patients. South
Med Assoc J 2008; 101:586 –590.
Sosna J, Kruskal JB, Copel L, Goldberg
SN, Kane RA. US-guided percutaneous cholecystostomy: features predicting culture-positive bile and clinical
outcome. Radiology 2004; 230:785–791.
Beardsley SL, Shlansky-Goldberg RD,
Patel A, et al. Predicting infected bile
among patients undergoing percutaneous cholecystostomy. Cardiovasc Intervent Radiol 2005; 28:319 –325.
Wayne PH, Whelan JG Jr. Susceptibility testing of biliary bacteria obtained
before bile duct manipulation. AJR Am J
Roentgenol 1983; 140:1185–1188.
Spies JB, Rosen RJ, Lebowitz AS.
Antibiotic prophylaxis in vascular and
interventional radiology: a rational

64.

65.

66.

67.

68.

•

795

approach. Radiology 1988; 166:381–
387.
Hamlin JA, Friedman M, Stein MG,
Bray JF. Percutaneous biliary drainage: complications of 118 consecutive
catheterizations. Radiology 1986; 158:
199 –202.
Yee ACN, Ho C. Complications of
percutaneous biliary drainage: benign
vs malignant diseases. AJR Am J
Roentgenol 1987; 148:1207–1209.
Savader SJ, Trerotola SO, Merine DS,
Venbrux AC, Osterman FA. Hemobilia
after percutaneous transhepatic biliary
drainage: treatment with transcatheter
embolotherapy. J Vasc Interv Radiol
1992; 3:345–352.
Clouse ME, Evans D, Costello P, Alday
M, Edwards SA, McDermott WV Jr.
Percutaneous transhepatic biliary drainage: complications due to multiple duct
obstructions. Ann Surg 1983; 198:25–29.
Lois JF, Gomes AS, Grace PA, Deutsch
L, Pitt HA. Risks of percutaneous
transhepatic drainage in patients with
cholangitis. AJR Am J Roentgenol 1987;
148:367–371.

SIR DISCLAIMER
The clinical practice guidelines of the Society of Interventional Radiology attempt to define practice principles that
generally should assist in producing high quality medical care. These guidelines are voluntary and are not rules. A
physician may deviate from these guidelines, as necessitated by the individual patient and available resources. These
practice guidelines should not be deemed inclusive of all proper methods of care or exclusive of other methods of care
that are reasonably directed towards the same result. Other sources of information may be used in conjunction with
these principles to produce a process leading to high quality medical care. The ultimate judgment regarding the
conduct of any specific procedure or course of management must be made by the physician, who should consider all
circumstances relevant to the individual clinical situation. Adherence to the SIR Quality Improvement Program will not
assure a successful outcome in every situation. It is prudent to document the rationale for any deviation from the
suggested practice guidelines in the department policies and procedure manual or in the patient’s medical record.

