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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.
Participation by the radiologist in patient follow-up is an integral part of percutaneous transhepatic biliary
drainage and will increase the effectiveness of the procedure. Close follow-up, with monitoring and
management of the patients' drainage-related problems, is appropriate for the interventional radiologist.
These guidelines are to be used in quality improvement programmes to assess percutaneous biliary
procedures. The most important processes of care are (a) patient selection, (b) performing the procedure,
and (c) 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 21-gauge or smaller needle into peripheral biliary radicles with use of imaging guidance, followed by
contrast material injection to delineate biliary anatomy. 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 or internal drainage completes the procedure.
Percutaneous therapy of biliary lesions is often staged and may require several sessions to achieve the
therapeutic goals. Successful percutaneous transhepatic cholangiography is defined as sufficient needle
localisation and contrast material opacification to allow image-based diagnosis or planning of treatment.
Successful biliary drainage is defined as the placement of a tube or stent with use of imaging guidance to
provide continuous drainage of bile.
While practicing physicians should strive to achieve perfect outcomes (e.g. 100% success, 0%
complications), in practice, all physicians will fall short of this ideal to a variable extent. Therefore, in addition
to quality improvement case reviews customarily conducted after individual procedural failures or
complications, indicator thresholds should be used to assess the efficacy of ongoing quality improvement
programmes. For the purposes of these guidelines, a threshold is a specific level of an indicator that, when
reached or crossed, should prompt a review of departmental policies and procedures. "Procedure
thresholds" or "overall thresholds" reference a group of indicators for a procedure (e.g. major complications
for biliary drainage). Individual complications may also be associated with complication-specific thresholds
(e.g. fever or haemorrhage). When indicators such as success rates or indications fall below a (minimum)
threshold, or when complication rates exceed a (maximum) threshold, a departmental review should be
performed to determine causes and to implement changes, if necessary. 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. Therefore, setting universal thresholds is very difficult and
each department is urged to alter the thresholds as needed to higher or lower values, to meet its own quality
improvement programme needs.
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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 hospitalisation,
permanent adverse sequelae, or death.
Minor complications result in no sequelae; they may require nominal therapy or a short hospital stay for
observation (generally overnight) (Appendix A). The complication rates and thresholds, described
subsequently, refer to major complications, unless otherwise noted.
Indications
Indications for percutaneous transhepatic cholangiography and percutaneous transhepatic biliary drainage
are listed in Tables 1 and 2, respectively. Currently, metal stents are used almost exclusively for malignant
disease. The threshold for these indications is 95%. When fewer than 95% of procedures are for these
indications, the department will review the process of patient selection.
Coagulopathy is a relative contraindication to percutaneous transhepatic cholangio-graphy and biliary
drainage. 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 have lower expected morbidity
than alternative methods of diagnosis or treatment.
Success rates
Success rates for percutaneous transhepatic cholangiography and percutaneous transhepatic biliary
drainage are listed in Tables 3 and 4, respectively. Success rates include procedures performed in adult and
paediatric patients. These rates may increase by using ultrasound-guided puncture.
Complication rates
- Percutaneous Transhepatic Cholangiography
With the use of 21-gauge or smaller needles, the major and minor complications of percutaneous
transhepatic cholangiography are low10. All patients should be treated with appropriate antibiotics before
needle puncture1-3,10,26,27. Complication rates are listed in Table 5.
- Percutaneous Transhepatic Biliary Drainage
The complication rate for transhepatic biliary drainage can be substantial, and varies with pre-procedural
patient status, diagnosis and bile duct dilatation degree9,11,12-14,16,17,28-30,31-33 (Table 6). Patients with
coagulopathies, cholangitis, stones, malignant obstruction, or proximal obstruction will have higher
complication rates8,16,29,34,35. Complications related to internal/external tubes due to inadequate bile flow and
tube dislodgement (sepsis and haemorrhage), can be minimised by placing an 8 Fr locking catheter through
the ampulla or anastomosis7,9,28. All patients should be treated with appropriate antibiotics before initiating
the procedures to minimise septic complications26,27. 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 6. It is also recognised 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
(e.g. early in a quality improvement programme or within an individual learning curve). In this situation, the
overall procedure threshold is more appropriate for use in a quality-improvement programme.
The recommended overall procedure threshold for all major complications of percutaneous transhepatic
biliary drainage is 10%.
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TABLES
TABLE 1 - Percutaneous Transhepatic Cholangiography: Indications1-5
1.
2.
3.
4.
5.
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, when ERCP fails or is contraindicated
Evaluate for presence and extent of choledochal cysts

TABLE 2 - Percutaneous Transhepatic Biliary Drainage: Indications6-9
1.
2.
3.
4.
5.

Decompress obstructed biliary tree
Dilate biliary strictures
Remove bile duct stones, when ERCP fails or is contraindicated
Divert bile from bile duct leak and stent bile duct defect
Treatment of acute biliary sepsis

TABLE 3 - Percutaneous Transhepatic Cholangiography: Success Rates1-3,10,11
Threshold
95 %
85 %

Opacify dilated ducts
Opacify nondilated ducts

TABLE 4 - Percutaneous Transhepatic Biliary Drainage: Success Rates9,11-17
Procedural success after opacification by PTC Threshold
Cannulation
Dilated ducts
95 %
Nondilated ducts
80 %
Internal drainage (tube or stent)
90% of successful cannulations
Stent removal (8,18)
90 %
Patency success
Stricture dilatation (benign)
Sclerosing cholangitis (19-21)
*
Other (19,22-25)
*
Palliative stents for malignant disease (13-17)
50% at 6 mo
* Consensus for threshold not reached, see Appendix B
TABLE 5 - Percutaneous Transhepatic Cholangiography: Major Complications

Major Complications

Reported
Rate (%)

Suggested Procedure
Threshold (%)

Sepsis, cholangitis, bile leak,
haemorrhage or pneumothorax

2

4
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TABLE 6 - Percutaneous Transhepatic Biliary Drainage: Major Complications

Major Complications (procedure related)
Sepsis
Haemorrhage
Localised inflammatory / infectious
(abscess, peritonitis, cholecystitis,
pancreatitis)
Pleural
Death

Reported Rates
Thresholds (%)
2.5
2.5

Suggested Specific
(%)
5
5

1.2
0.5
1.7

5
2
3
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APPENDIX A
- 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 hospitalisation (<48 hours)
D Require major therapy, unplanned increase in level of care, prolonged hospitalisation (>48 hours)
E Permanent adverse sequelae
F Death
APPENDIX B
- Consensus Methodology
Consensus on statements in this document was obtained utilising a modified Delphi technique1,2.
The Committee was unable to reach consensus on the following:
•
•

Patency rate or threshold for dilation of strictures caused by sclerosing cholangitis
Patency rate or threshold for dilation of benign strictures not caused by sclerosing cholangitis

The failure to reach consensus was due to limited reported data and lack of agreement between reported
data and the experiences of the committee members.
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