Results and Conclusions, Part III:  Pancreatitis

This chapter reviews evidence on the following questions:

In patients with pancreatitis,

a. What is the diagnostic performance of ERCP in detecting underlying causes or complications of pancreatitis that are amenable to treatment in comparison to alternatives (e.g., EUS or MRCP)? (Section 1:  Diagnostic Performance of ERCP in Detecting Underlying Causes or Complications of Pancreatitis Amenable to Treatment – Comparison to Alternatives)

b. What are the outcomes of treatment using ERCP strategies compared to using surgical or medical therapy? (Section 2:  Outcomes of Treatment Using ERCP for Pancreatitis – Comparison of Strategies Using ERCP, Surgery, or Medical Management)
Part III, Section 1:  Diagnostic Performance of ERCP in Detecting Underlying Causes or Complications of Pancreatitis Amenable to Treatment—Comparison to Alternatives

Introduction

In this section, evidence was sought to find studies that compared the diagnostic performance of ERCP and another diagnostic modality to diagnose treatable causes or complications of pancreatitis.  Studies that demonstrate the utility of a single diagnostic modality in detecting treatable conditions did not meet selection criteria; only studies comparing ERCP with an alternative method were included.  Studies whose aim was to diagnose or characterize chronic pancreatitis itself by two diagnostic modalities also did not meet selection criteria.  Common duct stones can cause pancreatitis, but these studies were included in the review of studies evaluating diagnosis of common duct stones (see “ERCP Evidence Report Results and Conclusions, Part I:  Common Bile Duct Stones”).

Evidence Base

Only 3 studies were found that met selection criteria.  Study quality is outlined in Table 53.

Review of Evidence

Duvnjak, Rotkvic, Vucelic et al. (1991, n=43, “Fair to Poor”; Table 54) compared ERCP to percutaneous cystopancreatography with measurement of pseudocyst amylase concentration to detect whether the pseudocyst communicates with the pancreatic duct.  Knowledge of such a communication would help determine appropriate treatment for the pseudocyst.  Although 

Table 53.  Quality Assessment

	Study

Author, Year 
	Patient Enrollment
	Diagnostic performance of ERCP determined without knowledge of other test results
	Diagnostic Performance of other test(s) determined without knowledge of ERCP results
	Summary Evaluation

	Duvnjak, Rotkvic, Vucelic et al., 1991
	Prospective

(n=43)

States that patients were “randomly” selected, but otherwise not stated
	Uncertain
	Percutaneous pancreatography- Uncertain

Amylase concentration- uncertain if 64 WU cutoff determined prospectively or post-hoc
	Fair to poor

	Bret, Reinhold, Taourel et al., 1996
	Prospective

(n=108)

Most patients prospectively recruited, uncertain number with referral bias
	Yes
	Yes
	Good

	Takehara, Ichijo, Tooyama et al., 1994
	Prospective

(n=39)

Not stated whether consecutive
	Yes
	Yes
	Fair, small sample size


Table 54.  Percutaneous pseudocystogram or percutaneous amylase measurement versus ERCP to diagnose communication between pseudocyst and pancreatic duct

	Study
	N
	Population 
	Diagnostic test
	
	
	
	
	
	Comments

	
	
	
	
	Prevalence

(%)
	Sensitivity

(%)
	Specificity

(%)
	PPV

(%)
	NPV

(%)
	

	Duvnjak, Rotkvic, Vucelic et al., 1991
	43
	Patients with persistent pseudocysts >25 cm area on cross-section image
	Percutaneous cystogram

Amylase>

64 WU
	51% communication
	59

100
	100

90
	100

92
	70

100
	ERCP was the reference standard


cystopancreatography alone has poor sensitivity compared to ERCP, measurement of the amylase concentration showed that amylase concentration greater than 64 WU had a sensitivity of 100 percent and a specificity of 90 percent compared to ERCP.  It is not stated whether the 64 WU cutoff was prospectively defined.  These results require further prospective validation.

Bret, Reinhold, Taourel et al. (1996, n=108, “Good”; Table 55) compared ERCP to MRCP for the diagnosis of pancreas divisum.  Out of 108 undergoing both ERCP and MRCP, pancreas divisum was demonstrated by both techniques in 6 patients with complete concordance.  The clinical significance of this finding is uncertain, as it is not reported or known whether the demonstration of the pancreas divisum alone determined the etiology or treatment of the clinical problem.

Takehara, Ichijo, Tooyama et al. (1994, n=39, “Fair”; Table 56) compared ERCP to MRCP to examine morphology of the pancreatic ducts in 39 patients with chronic pancreatitis.  Ductal narrowing is potentially treatable with surgery or endoscopy, although evidence supporting effectiveness is lacking.  In the area of the pancreas with the highest prevalence of stenosis, MRCP had only fair sensitivity, 57 percent, and fair specificity, 73 percent.  The prevalence of lesions in other parts of the pancreas is too low to make any conclusions comparing MRCP to ERCP.

Conclusion

In sum, there is an inadequate literature base to compare ERCP and other diagnostic modalities for the identification of treatable complications of pancreatitis.

Table 55.  MRCP versus ERCP to diagnose pancreas divisum

	Study
	N
	Population 
	Diagnostic test
	
	
	
	
	
	Comments

	
	
	
	
	Prevalence

(%)
	Sensitivity

(%)
	Specificity

(%)
	PPV

(%)
	NPV

(%)
	

	Bret, Reinhold, Taourel et al., 1996
	108
	Patients referred for ERCP for pancreatic disease
	MRCP
	6
	100
	100
	100
	100
	ERCP was the reference standard


Table 56.  MRCP versus ERCP to diagnose pancreatic duct stenoses and filling defects in patients with pancreatitis

	Study
	N
	Population 
	Outcome studied
	
	
	
	
	
	Comments

	
	
	
	
	Prevalence

(%)
	Sensitivity

(%)
	Specificity

(%)
	PPV

(%)
	NPV

(%)
	

	Takehara, Ichijo, Tooyama et al., 1994
	39
	Patients with chronic pancreatitis
	Stenosis head:

Stenosis body:

Stenosis

Tail:

Filling defect head:

Filling defect body:

Filling defect

Tail:


	18

31

6

5

6

5
	100

57

50

100

100

50
	81

73

91

100

100

94
	36

31

25

100

100

33


	100

89

97

100

100

97
	ERCP reference standard for all comparisons.

2 sets of data presented in paper, each observer compared with ERCP, only 1 set abstracted




Part III, Section 2:  Outcomes of Treatment Using ERCP 

for Pancreatitis—Comparison of Strategies Using ERCP, Surgery, or Medical Management

Introduction

This chapter reviews the evidence on ERCP for the treatment of pancreatitis.  Pancreatitis encompasses a number of distinct entities with differing etiologies, clinical expression, and treatment options.  Each will be addressed separately to the extent allowed by the available literature.  Also, there are a number of different endoscopic techniques employed for varying clinical situations.  For the purposes of this chapter, “ERCP” will refer to the spectrum of interventional endoscopic techniques that are employed in the treatment of pancreatitis.  

Evidence Base

Pancreatitis was classified as “acute,” “acute recurring,” and “chronic,” and evidence was sought to address a total of 9 separate indications within these classifications (Table 57). However, evidence meeting study selection criteria for this systematic review was available for only 4 of 9 indications of interest.  These are: acute biliary pancreatitis; pancreas divisum; idiopathic recurrent pancreatitis, and pancreatic pseudocyst.  Table 58 shows the quality and type of available evidence on pancreatitis together with the number of studies that met our inclusion criteria for each indication..  A more detailed account of the reason(s) for each of the excluded studies can be found in Table 59.

For acute pancreatitis, comparative studies are included that evaluate ERCP in the treatment of acute biliary pancreatitis.  For acute recurrent pancreatitis (ARP) and chronic pancreatitis, there is a notable lack of comparative and/or prospective studies.  To address the paucity of evidence on the indications, study selection criteria were relaxed to include retrospective, single arm studies that met a minimum threshold for reporting outcome measurements.  Chronic pain, one of the most important outcome measures in chronic pancreatitis, is a subjective outcome that is prone to bias, especially when assessed in the absence of a comparison group.  Therefore, retrospective single arm studies of acute relapsing and chronic pancreatitis were restricted to those that reported quantifiable pre and post measurements of pain and/or other similar outcomes such as analgesic use or hospitalization rates. 

Review of Evidence:  Acute Pancreatitis

Three randomized controlled trials compared early ERCP to delayed or selective ERCP.  One associational study of a Veterans Administration database compared ERCP to surgery (Aiyer, Burdick, Sonnenberg et al., 1999).

Early ERCP Vs. Delayed or Selective ERCP for Acute Biliary Pancreatitis

There are three randomized controlled trials included in this review that compare early ERCP vs. delayed or selective ERCP for acute biliary pancreatitis.  Two of these three trials were rated as “Good” (Fan, Lai, Mok et al., 1993; Folsch, Nitsche, Ludtke et al., 1997) by the quality 

Table 57.  ERCP in the treatment of pancreatitis:  Overview of the literature by indication and study type

	
	Comparative studies
	Single arm studies
	Total

	Indication
	Status
	RCT
	Prospective non-randomized
	Retrospective
	Prospective
	Retrospective
	

	Acute Pancreatitis

	   Acute biliary pancreatitis
	Reviewed
	3
	--
	2
	1
	2
	8

	
	Included
	3
	--
	1
	--
	--
	4

	   Acute non-biliary pancreatitis
	Reviewed
	--
	--
	--
	--
	--
	--

	
	Included
	--
	--
	--
	--
	--
	--

	Acute recurrent pancreatitis

	   Pancreas divisum
	Reviewed
	1
	--
	--
	--
	7
	8

	
	Included
	1
	--
	--
	--
	2
	3

	   Sphincter of Oddi dysfunction
	Reviewed
	--
	--
	--
	--
	--
	--

	
	Included
	--
	--
	--
	--
	--
	--

	   Idiopathic ARP
	Reviewed
	1
	1
	--
	1
	1
	4

	
	Included
	1
	0
	--
	--
	--
	1

	Chronic pancreatitis

	   Drainage of pseudocyst
	Reviewed
	--
	--
	1
	1
	3
	5

	
	Included
	--
	--
	1
	1
	1
	3

	   Pancreatic duct stones

     (ERCP plus ESWL)
	Reviewed
	--
	--
	--
	--
	9
	9

	
	Included
	--
	--
	--
	--
	--
	--

	   Pancreatic duct stricture

     (ERCP plus stenting)
	Reviewed
	--
	--
	--
	--
	11
	11

	
	Included
	--
	--
	--
	--
	--
	--

	  Other chronic pancreatitis 
	Reviewed
	--
	--
	--
	--
	6
	6

	
	Included
	--
	--
	--
	--
	--
	--

	Total
	Reviewed 
	5
	1
	3
	3
	39
	51

	
	Included
	5
	1
	2
	1
	3
	11


Table 58.  Quality Assessment

	Study, Year
	Comparable Initial Groups?
	Comparable Groups Maintained?
	Comparable Performance of Intervention?
	Comparable Measurement of Outcomes?
	Appropriate Analysis
	Summary Evaluation

	Randomized controlled trials

	Neoptolemos, Carr-Locke, London et al., 1988
	No

· Randomization process not well described

· Some baseline group differences present
	No
	Yes


	Yes
	Yes

Intent-to-treat analysis not performed, but exclusions <10% overall and ratio less than 2:1 between arms
	FAIR

Does not meet all quality indicators, but does not contain any fatal flaws

	Fan, Lai, Mok et al., 1993
	Yes (?)

· Randomization process not well-described 

· groups appear balanced
	Yes 
	Yes

Adequate for comparison
	Yes
	Yes

Intent-to-treat analysis not performed, but exclusions <10% overall and ratio less than 2:1 between arms
	GOOD

Meets all quality indicators

	Folsch, Nitsche, Ludtke et al., 1997
	Yes
	Yes 
	Yes
	Yes
	Yes
	GOOD

Meets all quality indicators 

	Lans, Geenen, Johanson et al., 1992
	Yes (?)

· Randomization by ‘card selection’, ? adequate

· Small numbers make prone to selection bias

· Comparability of groups not demonstrated
	Yes (?)

No dropouts
	Yes
	No

· Pt reported outcomes, no blinding to treatment

· No blinded outcome assessment
	Yes


	FAIR

Does not meet all quality indicators, but does not contain any fatal flaws


Table 58.  Quality Assessment (cont’d)

	Study, Year
	Comparable Initial Groups?
	Comparable Groups Maintained?
	Comparable Performance of Intervention?
	Comparable Measurement of Outcomes?
	Appropriate Analysis
	Summary Evaluation

	Randomized controlled trials (cont’d)

	Jacob, Geenen, Catalano et al., 2001
	Yes (?)

· Randomization process not described 

· Small numbers make prone to selection bias

· Comparability of groups not demonstrated
	Yes (?)

No dropouts
	Yes
	No

· Pt reported outcomes, no blinding to treatment

· No blinded outcome assessment
	Yes
	FAIR

Does not meet all quality indicators, but does not contain any fatal flaws

	Non-randomized, retrospective comparative studies

	Aiyer, Burdick, Sonnenberg et al., 1999 
	No

· Database study, no randomized treatment assignment

· Highly prone to selection bias

· Comparability of groups not demonstrated
	No
	No

Cannot control for unequal intensity of treatment 
	Yes
	Yes
	POOR

Lack of comparability of groups is a fatal flaw

	Froeschle, Meyer-Pannwitt, Brueckner et al., 1993
	No

· No randomized treatment assignment

· Highly prone to selection bias

· Comparability of groups not demonstrated

· Located 76% of treated patients
	No
	No

Cannot control for unequal intensity of treatment
	Yes
	No

Statistical analysis not described or reported
	POOR

Lack of comparability of groups is a fatal flaw


Table 59.  excluded articles

	Study/yr.
	Study description
	Reason for exclusion

	Acute pancreatitis

	Rosseland and Solhaug 1984


	Retrospective comparative clinical series

Compared early ERCP with delayed ERCP (historical controls) in acute biliary pancreatitis
	No objective pre and post measurements

	Uomo, Galloro, Rabitti et al., 1991
	Prospective clinical series

50 patients with acute biliary pancreatitis treated with early ERCP
	No comparison group

	al Karawi, el Shiekh Mohamed, al Shahri et al. 1993

1062
	Retrospective clinical series

35 patients with acute biliary pancreatitis treated with ERCP and EX at one institution
	No comparison group

	Chronic pancreatitis (not otherwise specified)

	Ell, Rabenstein, Schneider 1998
	Retrospective clinical series

118 patients with chronic pancreatitis treated with guidewire versus needle-knife pancreatic sphincterotomy
	Only short term complications reported

Techniques not randomized, needle knife used if guidewire failed

	Kim, Myung, Kim et al., 1998
	Clinical trial

60 patients with chronic pancreatitis, treated with dual sphincterotomy vs. pancreatic sphincterotomy only
	Only short term complications reported

Only outcomes on small (n<25) subgroups reported

	Kozarek and Terrance 1994
	Retrospective clinical series

56 patients with chronic pancreatitis who were treated with ERCP and pancreatic duct sphincterotomy. 
	NR study question

Primarily evaluated complications of stenting

	Treacy and Worthley 1996
	Retrospective (?) clinical series

9 patients with chronic pancreatitis treated with stents over a 3yr period at one institution
	<25 patients

	Guelrud, Mujica, Jaen et al., 1994
	Retrospective clinical series

51 children and adolescents with acute recurrent pancreatitis over an 8-year period at one institution.  18 patients treated endoscopically
	No objective pre and post measurements

<25 patients (therapeutic)

	Festen, Severijnen, vd Staak et al., 1991
	Case reports of two children with chronic relapsing pancreatitis evaluated and treated with ERCP
	<25 patients

	Fuji, Amano, Ohmura et al., 1989
	Retrospective clinical series

21 patients with chronic pancreatitis from one institution, treated with ERCP and endoscopic sphincterotomy
	No objective pre and post measurements

<25 patients

	Bornman, Marks, Girdwood et al.,  1980
	Retrospective clinical series

52 patients with calcific pancreatitis who underwent ERCP 
	NR study question

Evaluated the association of obstruction and pain in this population


Table 59.  excluded articles (cont’d)

	Study/yr.
	Study description
	Reason for exclusion

	Stent treatment in chronic pancreatitis with stricture

	Grimm, Meyer, Nam et al., 1989


	Retrospective clinical series

70 patients with obstructive chronic pancreatitis treated with ERCP with or without ESWL
	No objective pre and post measurements

	Ashby and Lo 1995
	Retrospective, clinical series

21 patients with chronic pancreatitis and stricture, treated with ERCP and stent at one institution
	<25 patients

	Binmoeller, Jue, Seifert et al., 1995
	Retrospective, clinical series  

93 patients with chronic pancreatitis and stricture, treated with endoscopic stent at one institution over a 9-year period
	No objective pre and post measurements



	Smits, Badiga, Rauws et al., 1995
	Retrospective clinical series.

51 patients with chronic pancreatitis and stricture of pancreatic duct, treated with ERCP over an 11-year period at one institution
	No objective pre and post measurements



	Cremer, Deviere, Delhaye et al., 1991
	Retrospective clinical series.

76 patients with severe chronic pancreatitis and stricture, treated with endoscopic stent at one institution over a 4-year period.
	No objective pre and post measurements



	Kozarek, Patterson, Ball et al., 1989
	Retrospective clinical series.

17 patients with chronic pancreatitis treated endoscopically with either stents or drains
	Mixture of stents and drains for different indications

	McCarthy, Geenen, and Hogan 1988
	Retrospective clinical series.

35 patients with benign pancreatic disease and suspected obstruction treated with endoscopic stent
	No objective pre and post measurements

Mixed population (CP, pancreas divisum, unexplained pain)

	Ponchon, Gagnon, Berger et al., 1995


	Retrospective clinical series

23 patients with chronic pancreatitis, pain and MPD stricture treated with ERCP stenting
	No objective pre and post measurements

<25 patients

	Smith and Sherman 1996


	Retrospective clinical series

61 patients treated with pancreatic stenting at one institution
	NR study question

Primarily evaluated complications of stenting

	Sherman, Hawes, Savides, et al., 1996
	Retrospective clinical series

61 patients with stent treatment who had long term follow-up after stent removal
	NR study question

Primarily evaluated complications of stenting

	Vitale, Reed, Nguyen, et al., 2000
	Retrospective clinical series

25 patients with chronic pancreatitis and CBD stricture, treated with ERCP stent
	No objective pre and post measurements


Table 59.  Excluded articles (cont’d)

	Study/yr.
	Study description
	Reason for exclusion

	Endoscopic treatment of pancreatic pseudocysts

	Kolars, Allen, Ansel, et al., 1989
	Retrospective clinical series

51 patients with pseudocyst, treated either with surgery alone, ERCP alone, or ERCP followed by surgery
	No relevant outcome data

No objective pre and post measurements

	Ahearne, Baillie, Cotton, et al., 1992
	Retrospective clinical series

102 patients with pseudocysts, treated according to algorithm at one institution.  Most patients (69/102) received surgical drainage
	NR study question

Did not evaluate outcomes of ERCP treatment

	Endoscopic treatment of pancreatic duct stones

	Smits, Rauws, Tytgat, et al. 1996 
	Retrospective clinical series.

53 patients with chronic pancreatitis and pancreatic stones treated with ERCP from one institution over a 9-year period
	No objective pre and post measurements



	Dumonceau, Deviere, Le Moine, et al., 1996
	Retrospective clinical series

70 patients with chronic pancreatitis and pancreatic stones, treated with ERCP at one institution over a 15-year period
	No objective pre and post measurements

	Kozarek, Ball, Patterson, et al., 1992
	Retrospective clinical series.

12 patients with chronic pancreatitis and pancreatic duct stones treated with ERCP at one institution
	No objective pre and post measurements

<25 patients

	Sherman, Lehman, Hawes, et al., 1991
	Retrospective clinical series.

32 patients with chronic pancreatitis and pancreatic stones treated with ERCP at two institutions
	No objective pre and post measurements



	Ponsky and Duppler 1987
	Case report

Description of technique and response to therapy by patient
	<25 patients

No objective pre and post measurements

	ERCP plus lithotripsy for pancreatic stones

	Ohara and Oshino 1996
	Retrospective clinical series

32 patients with chronic pancreatitis and pancreatic duct stones, treated with ERCP and lithotripsy at one institution over a 4-year period
	No objective pre and post measurements

	Schreiber, Gurakuqi, Pristautz, et al., 1996
	Retrospective clinical series.

10 patients with pancreatic stones and chronic pancreatitis treated with ERCP and lithotripsy over a 2-year period from a single institution
	No objective pre and post measurements

<25 patients

	Schneider and May 1994
	Retrospective clinical series

50 patients with chronic pancreatitis and pancreatic stones treated with ERCP and lithotripsy at one institution
	No objective pre and post measurements

	Delhaye, Vandermeeren, Baize, et al., 1992
	Retrospective clinical series

123 patients referred for chronic pancreatitis who were treated with ERCP and lithotripsy at one institution over a 2-year period
	No objective pre and post measurements


Table 59.  excluded articles (cont’d)

	Study/yr.
	Study description
	Reason for exclusion

	Pancreas divisum

	Satterfield, McCarthy, Geenen, et al., 1988
	Retrospective clinical series

82 patients with pancreas divisum seen at 2 institutions over a 4-year period

Descriptive analysis of multiple subgroups
	Outcomes not reported for all patients

Reported outcome data on only 10/33 patients with pancreatitis 

	Chevillotte, Sahel, Pietri, et al., 1984

(French with English abstract)
	Retrospective clinical series

Descriptive analysis of 63 cases of pancreas divisum, from a series of 2800 ERCP procedures over a 6-year period at one institution
	No objective pre and post measurements

	Warshaw, Richter, and Schapiro, 1983
	Retrospective clinical series

40 patients with pancreas divisum and recurrent pancreatitis or refractory pain, treated endoscopically over an 8-year period at one institution
	No objective pre and post measurements

	Keith, Shapero, and Sabil, 1982
	Retrospective case series

5 patients with chronic or recurrent acute pancreatitis and pancreas divisum treated with ERCP and sphincterotomy, from 480 patients seen with pancreatitis at one institution over a 5 year period. 
	No objective pre and post measurements

	Other studies

	Guelrud, Morera, Rodriguez, et al., 1999
	Retrospective clinical series

128 children with pancreatobiliary disease who underwent ERCP at one institution over a 14-year period
	NR study question (evaluated prevalence of sphincter of Oddi dysfunction in children with recurrent pancreatitis)

Mixed population of patients with pancreatobiliary pathology

	Hammarstrom, Stridbeck, and Ihse, 1997
	Retrospective clinical series

28 patients who received ERCP treatment for benign pancreatic disease, from 319 patients who underwent ERCP at one institution for suspected pancreatic disease over a 13-year period
	Mixed population of patients with benign pancreatic disease

No objective pre and post measurements

	He, Zheng, Zhang, et al., 2000
	Retrospective clinical series

56 patients with congenital choledochal cysts, 39 evaluated and treated with ERCP
	No objective pre and post measurements

	Kozarek and Traverso 1996
	Review and expert opinion
	No primary data

	Mori, Nagakawa, Ohta, et al., 1991
	Retrospective clinical series

48 patients with anomalous union of pancreatic ducts, identified over an 11-year period at one institution
	NR study question

Evaluated prevalence of pancreatitis in patients with anomalous union of the ductal system

	Malfertheiner and Buchler 1991
	Review
	No primary data


Table 59.  excluded articles (cont’d)

	Study/yr.
	Study description
	Reason for exclusion

	Other studies (cont’d)

	Venu, Geenen, Hogan, et al., 1989
	Retrospective clinical series

116 patients with idiopathic recurrent pancreatitis referred for ERCP at one institution
	NR study question (yield study)

Evaluated diagnostic yield of 
ERCP in this population

	Ammann, Akovbiantz, Larglader, et al., 1984
	Prospective cohort study

163 patients with chronic pancreatitis at two hospitals over a 19-year period.
	NR study question

Evaluated natural history of chronic pancreatitis

	Himal 1999
	Retrospective clinical series

55 patients with mild biliary pancreatitis.  Evaluated ERCP preoperatively prior to cholecystectomy
	NR study question

	Testoni, Caporuscio, Bagnolo, et al., 2000
	Prospective (?) clinical series

40 patients with idiopathic recurrent pancreatitis.  Evaluated yield of ERCP for etiology and follow-up after treatment.

Microlithiasis (n=11), sphincter of Oddi dysfunction (n=14), pancreas divisum (n=3), no etiology (n=12)
	<25 patients for any one category


assessment, the third was rated as “Fair” (Neoptolemos, Carr-Locke, London et al., 1988).  Among the three randomized controlled trials, there are differences in the patient eligibility criteria, severity of pancreatitis and application of ERCP intervention that are important to interpretation of the results (Table 60, Table 61). With respect to patient population:  Neoptolemos, Carr-Locke, London et al. (1988, n=121) is restricted to patients with acute biliary pancreatitis; Fan, Lai, Mok et al. (1993, n=195) includes patients with non-biliary pancreatitis; and Folsch, Nitsche, Ludtke et al. (1997, n=238) excluded patients with signs of obstructive jaundice, and the remaining population largely represented patients with mild pancreatitis.  Thus, the likelihood that pancreatitis was associated with ongoing biliary obstruction was highest in the Neoptolemos, Carr-Locke, London et al. (1988) study; lower in the Fan, Lai, Mok et al. (1993) study because patients with nonbiliary causes of pancreatitis were included; and lowest in the Folsch, Nitsche, Ludtke et al. (1997) study, which excluded patients with obvious obstruction.

In all three studies, patients were classified with mild or severe pancreatitis based on commonly used scales.  These scales use readily available clinical information to predict prognosis in acute pancreatitis, but are not specifically meant to select patients for ERCP or to identify patients with biliary obstruction.  Given the sophistication of contemporary imaging techniques, such classification systems may be of less clinical significance in predicting which patients are likely to benefit from ERCP treatment. 

In these studies, ERCP was performed in 20–28 percent of patients in the delayed or selective groups.  This represents a substantial minority of patients in the control group that actually underwent ERCP; but is a much lower percentage compared to the early ERCP groups, where almost all patients had the procedure.

Treatment Outcomes.  No study reported statistically significant differences in mortality between groups (Table 62).  Neoptolemos, Carr-Locke, London et al. (1988) and Fan, Lai, Mok et al. (1993) found numerically greater mortality in the delayed or selective ERCP group, but only for patients with severe pancreatitis.  Consistent with these data, in a study population with milder disease, Folsch, Nitsche, Ludtke et al. (1997) found numerically greater mortality in the early ERCP group.  This trial was terminated prematurely as the question of interest was whether early ERCP might lead to reduced mortality in the study population. 

The lack of benefit for early ERCP in Folsch, Nitsche, Ludtke et al. (1997) is seen in conjunction with the exclusion of patients with ongoing biliary obstruction.  This implies that the potential mortality benefit of ERCP is limited to patients with obstruction.  Additionally, the overall magnitude of benefit among theses studies appears to be related to the likelihood of biliary obstruction in the population.  Neoptolemos, Carr-Locke, London et al. (1988), which reports the greatest benefit, also has the highest likelihood of obstruction in their population, while the study with the least benefit, Folsch, Nitsche, Ludtke et al. (1997), has a population with the lowest likelihood of obstruction.  The population in the Fan, Lai, Mok et al. (1993) study had a higher likelihood of obstruction compared to Folsch, Nitsche, Ludtke et al. (1997).  Neoptolemos, Carr-Locke, London et al. (1988), reported a degree of benefit intermediate between those studies.

For total complications, Neoptolemos, Carr-Locke, London et al. (1988) reported a statistically significant reduction for the early ERCP group.  Fan, Lai, Mok et al. (1993) and Folsch, Nitsche, Ludtke et al. (1997) reported no significant difference in total complication rates.  However, Fan, Lai, Mok et al. (1993) observed half as many total complications with early ERCP (22 of 41 patients vs. 44 of 40) among the subgroup of patients with severe pancreatitis, but did not report statistical significance.  In a subgroup analysis of patients with severe pancreatitis and documented common bile duct stone, Fan, Lai, Mok et al. (1993) reported a significantly lower rate of total complications for early ERCP group (3/19 vs. 10/16, p=0.005).  In a study population presenting mainly with mild pancreatitis, Folsch, Nitsche, Ludtke et al. (1997) reported a significantly greater respiratory failure (15/126 vs. 5/112, p=0.03) with early ERCP. 

In summary, the interpretation of this group of studies is that early ERCP reduces complications in patient populations with acute pancreatitis and biliary obstruction.  In studies that report benefit for patients with severe pancreatitis, but not mild pancreatitis, this finding likely represents the correlation of biliary obstruction with more severe disease.  In patients with low likelihood of biliary obstruction, a clinical approach that includes delayed or selective ERCP may result in lower complications, and permits many patients to avoid the procedure.

Previous meta-analysis. Sharma and Howden (1999), pooled four randomized controlled trials of early vs. delayed or selective ERCP for acute biliary pancreatitis, three of which are the studies discussed here. The fourth randomized controlled trial, Nowak, Nowakowska-Dulawa, Marek et al. (1995), has been published only in abstract form.  This meta-analysis is flawed because it combines studies that have different patient populations and interventions.  Also, these studies report subgroup analyses suggesting that aggregate outcomes may be misleading when applied to subsets of patients that are stratified on the severity of pancreatitis or the likelihood of biliary obstruction. 

The authors computed summary estimates for total mortality and complications, and reported the relative risk reduction associated with the early ERCP strategy.  For overall mortality, the combined relative risk reduction associated with early ERCP was 42.9 percent.  For total complications, there was a 34.6 percent relative risk reduction associated with early ERCP.  These summary results are driven largely by the results of Neoptolemos, Carr-Locke, London et al. (1988) and Nowak, Nowakowska-Dulawa, Marek et al. (1995), neither of which allowed selective early ERCP in the control group for clinical indications.  The authors did not perform sensitivity analyses or stratified analysis of the data. 

The authors concluded that all patients with acute biliary pancreatitis should undergo early ERCP.  Given the differences in the methodology of these studies and the lack of rigor in the meta-analysis, this conclusion is not supported by a critical analysis of the data.

ERCP vs. Surgery for Acute Pancreatitis

There was a single study that met the inclusion criteria for this comparison (Table 63, Table 64).  This study (Aiyer, Burdick, Sonnenberg et al., 1999) was a retrospective comparison of outcomes for patients with biliary pancreatitis that were treated initially either by ERCP or surgery, using the United States Veterans Administration computerized database.  Investigators identified all hospitalizations in the VA database that had simultaneous diagnoses of pancreatitis and cholelithiasis.  Outcomes for 650 patients treated initially with ERCP were compared with 1,425 patients treated initially with surgery. 

This study was assigned a quality rating of “Poor” by quality assessment.  The major methodologic limitation of this study is that the two groups being compared are likely to differ substantially on a variety of clinical factors. Limited information contained in the database on severity of illness indicated that the patients in ERCP group were older and had higher baseline Charlsson score as compared to patients initially treated with surgery.  Also, a higher percentage of patients in the ERCP group had cholangitis, choledocholithiasis, and pancreatic cysts.

Outcomes for the two groups were generally similar or favorable towards ERCP, despite the fact that the ERCP group appeared to be more severely ill.  Mortality was 4 percent for the surgery group and 2 percent for the ERCP group (p=0.08), while the rate of total complications was identical for the two groups at 2 percent. 

Conclusions  

Early ERCP Vs. Delayed or Selective ERCP for Acute Biliary Pancreatitis

Evidence from three randomized controlled trials suggests that early ERCP reduces complications in patient populations with acute pancreatitis and signs and symptoms suggesting biliary obstruction.  In patients with low likelihood of biliary obstruction, delayed or selective ERCP permits many patients to avoid the procedure, and may result in lower complications. 

ERCP vs. Surgery for Acute Pancreatitis

A single retrospective study suggests that outcomes from ERCP are at least as good as those from surgery.  This study reported comparable outcomes for the two groups despite evidence for a higher severity of illness in ERCP group.  However, this is a retrospective database study and confidence in the conclusions is limited by a number of methodologic factors, especially the potential for imbalances among the groups that are compared.  Also, given the limited clinical information available, this study cannot ascertain the best strategy to employ given particular patient characteristics and/or clinical presentation. 

Review of Evidence: Acute Recurrent Pancreatitis 

Four studies, two randomized controlled trials and two single-arm retrospective series, met the inclusion criteria for this category.  The main outcomes reported in these studies were pain, episodes of recurrent pancreatitis and/or hospitalization (Table 65).

Acute, Recurrent Pancreatitis Associated with Pancreas Divisum

Three studies, one randomized controlled trial (Lans, Geenen, Johanson et al., 1992) and two retrospective single-arm studies (Lehman, Sherman, Nisi et al., 1993; Kozarek, Ball, Patterson et al., 1995), reporting on a total of 110 patients, evaluated ERCP treatment for acute, recurrent pancreatitis associated with pancreas divisum.  Lans, Geenen, Johanson et al. (1992) was a randomized controlled trial in 19 patients with pancreas divisum and recurrent acute pancreatitis.  All patients received diagnostic ERCP, and patients who were amenable to stenting were randomized to stent or no stent.  Patients were followed for a mean of approximately 30 months for the outcomes of recurrent pancreatitis, emergency room visits/hospitalizations, and clinical improvement.  The quality of this study was rated “Fair.” Confidence in the results of this study is limited by its small size, lack of blinding, and lack of comparison with alternatives. Quality ratings were not applied to the two retrospective single studies, which are prone to confounding by the placebo effect, natural history of the disease, and a potentially large number of clinical factors.
The small randomized controlled trial by Lans, Geenen, Johanson et al. (1992, n=19) and the two retrospective single-arm studies (n=91) reported that ERCP treatment with stent or sphincterotomy decreased recurrent episodes of pancreatitis, and reduced pain as measured on visual analog scales.  None of these studies met the threshold study selection criteria initially set for this systematic review. Although the body of evidence is sparse and largely uncontrolled, the observation that hospitalizations and emergency room visits were significantly reduced is consistent for both the single randomized controlled trial and the less rigorous single arm studies.  

Idiopathic Acute, Recurrent Pancreatitis

A single, small, randomized controlled trial (Jacob, Geenen, Catalano et al., 2001, n=34) in patients with idiopathic acute, recurrent pancreatitis reported that ERCP plus stenting reduces episodes of recurrent acute pancreatitis as compared to diagnostic ERCP alone.  However, the percent of patients with persistent pain was no less in the ERCP plus stent group as compared to the diagnostic ERCP group.  Thus, this trial provides evidence that ERCP treatment reduces subsequent episodes of pancreatitis in idiopathic recurrent acute pancreatitis, similar to the results seen in patients with pancreas divisum.  However, this single small, unblinded trial is insufficient to determine whether ERCP treatment reduces pain in patients who present with idiopathic acute recurrent pancreatitis.

Review of Evidence: Chronic Pancreatitis

The three studies (n=187) included in this review evaluate ERCP drainage of pancreatic pseudocysts (Table 66).  There are a number of different endoscopic approaches for drainage of pseudocysts.  The available studies generally report aggregate outcomes and are not adequately robust to compare outcomes among different approaches to drainage.  Thus, this review will not attempt to differentiate among variations of endoscopic drainage.  Only one of these studies is prospective (Barthet, Sahel, Bodiou-Bertei et al., 1995), and none provides robust information on prospective, long-term outcomes from these procedures. 

One of the three studies met the threshold study selection criteria initially set for this systematic review (Froeschle, Meyer-Pannwitt, Brueckner et al., 1993).  Results of this retrospective comparative study initial suggest that ERCP drainage results in a similar rate of pain relief as compared with surgery, with equivalent or lower mortality.  Two additional single arm series that met the relaxed selection criteria suggest that regression of pseudocysts occurs in a majority of cases following ERCP drainage, in the range of 70–86 percent (Libera, Siqueira, Morais et al., 2000; Barthet, Sahel, Bodiou-Bertei et al., 1995).  Pain relief after ERCP drainage was reported in the comparative study and in one case series, with approximately half of patients reporting complete pain relief following the procedure. The uncontrolled trial by Libera, Siqueira, Morais et al. (2000) also reported a significant improvement in pain scores following ERCP drainage.  Using a 0–3 pain scale, the mean pain score was reduced from 2.48 pre-treatment to 0.28 post-treatment (p<0.001). 

Conclusions

For treatment of acute pancreatitis, 3 randomized controlled trials (total n=554) compared early ERCP to delayed or selective ERCP.  The available evidence suggests that early ERCP reduces complications in patient populations with acute pancreatitis and signs and symptoms suggesting biliary obstruction.  In patients with low likelihood of biliary obstruction, delayed or selective ERCP permits many patients to avoid the procedure, and may result in lower complications.  In addition, one retrospective associational study of a Veterans Administration database of patient with acute pancreatitis (n=2,075) suggests that outcomes of ERCP treatment are similar to those of surgery.

For ERCP treatment in patients with acute recurrent or chronic pancreatitis, study selection criteria were relaxed as described above in order to address this question.  Although the available evidence is sparse and largely uncontrolled, it suggests that ERCP treatment reduces emergency room visits and hospitalization in patients with pancreas divisum and acute recurrent pancreatitis.  Evidence on ERCP drainage of pseudocysts is also sparse and poorly controlled, but suggests that pain relief with ERCP is similar to results of surgery.

Table 60.  Comparison of population and intervention in RCTs of ERCP for acute biliary pancreatitis

	
	Patient population
	Early ERCP 
	Delayed/selective ERCP 
	Severity Pancreatitis

 mild          severe

	Neoptolemos, Carr-Locke, London et al., 1988
	· Patients hospitalized with acute biliary pancreatitis

· No other cause for pancreatitis


	ERCP (  ES within 72 hours of admission for all patients
	No patient received ERCP within first five days.

Selective ERCP performed in 23% of control patients after day five for clinical indications (not specified).
	56%              44%

	Fan, Lai, Mok et al., 1993
	· Patients hospitalized with acute pancreatitis (all causes)

· No prior work-up for biliary stones

· Pancreatitis not induced by ERCP

 
	ERCP (  ES within 24 hours of admission for all patients
	Selective ERCP performed in 28% of control patients for rising fever, leukocytosis or tachycardia; increasing jaundice or bilirubin; shock
	58%             42%

	Folsch, Nitsche, Ludtke et al., 1997
	· Patients hospitalized with acute pancreatitis 

· No signs of obstructive jaundice

· No other potential causes of pancreatitis 
	ERCP (  ES within 72 hours of onset of symptoms in all patients
	Selective ERCP performed in 20% of control patients for signs of obstructive jaundice
	78%             22%


Table 61. Early ERCP for treatment of acute biliary pancreatitis – study characteristics

	Study
	Population
	Study design
	Interventions(s)
	Outcomes
	Comments

	Early ERCP vs. delayed/selective ERCP

	Neoptolemos, Carr-Locke, London et al., 1988
	131 pts with suspected acute biliary pancreatitis, drawn from 223 consecutive pts admitted with acute pancreatitis 

Exclusions:  1) age less than 18yrs, 2) chronic alcoholism or acute alcohol intake, 3) pregnancy, and 4) identifiable secondary cause for pancreatitis.
	Single center RCT

Patients randomized to immediate ERCP or conventional management.  

Patients followed until discharged from hospital.  All ERCP procedures performed by one “highly skilled” endoscopist.
	Immediate ERCP – ERCP +/- ES within 72hrs of hospitalization.

Control – Conventional management for first five days. Patients in conventional management group offered ERCP + ES after 5 days if clinically indicated.
	Mortality

Local complications (pseudocysts, ascites, duodenal obstruction)

Systemic complications (respiratory failure, cardiovascular failure, stroke, DIC, renal failure)
	No patients in control group got ERCP until at least day 5.

	Fan, Lai, Mok et al., 1993
	195 pts with acute biliary pancreatitis, selected from 206 consecutive patients with acute pancreatitis 

Exclusions:  1)  prior workup for biliary stones 2) iatrogenic pancreatitis
	Single center RCT

Patients randomized to immediate ERCP or selective ERCP.

Patients followed until discharge from hospital.
	Immediate ERCP – ERCP +/- ES within 24hrs of hospitalization.

Control – Selective ERCP for: rising fever, leukocytosis, or tachycardia; increasing jaundice or bilirubin; shock.  All control patients had elective ERCP after acute attack resolved if selective ERCP not performed. 
	Mortality

Local complications (pseudocysts, abscess, phlegmon, bleeding)

Systemic complications (respiratory failure, cardiovascular failure, sepsis, DIC, renal failure, GI bleeding)
	ERCP performed selectively in 27/98 (28%) control patients. 

Study included patients with etiologies for pancreatitis other than biliary stones.  64% of patients in study had documented biliary stones.

	Folsch, Nitsche, Ludtke et al., 1997
	238 adult patients with suspected acute biliary pancreatitis, selected from 339 consecutive patients 

Exclusions: 1) Indications for early ERCP (bilirubin >5, temp >39°), 2) age <18yrs, 3) pregnancy, 4) inability to perform ERCP within 72hrs of onset of symptoms.
	Multi-center RCT, 22 clinical centers

Patients randomized to immediate ERCP or selective ERCP. 

Patients followed for three months  
	Immediate ERCP – ERCP +/- ES within 72hrs of onset of symptoms.

Control – Conventional management.  ERCP performed for persistent biliary colic, temp >39°, or increased bilirubin.

After 3 weeks, ERCP could be performed in any patient if indicated.


	Mortality

Local complications (pseudocysts, ascites, duodenal obstruction)

Systemic complications (respiratory failure, cardiovascular failure, stroke, DIC, renal failure)
	ERCP performed selectively in 22/112 (20%) of patients. 

Study terminated early due to inability to shoe a benefit in the early ERCP group.


Table 62. Early ERCP for treatment of acute biliary pancreatitis – outcomes

	Study/yr.
	Severity
	Mortality

Early
     D/S

	P value
	Complications

	
	
	
	
	Overall

Early1       D/S2
	P value
	Systemic 

Early1        D/S2
	P value
	Local 

Early1      D/S2
	P value

	Early ERCP vs. delayed/selective ERCP

	Neoptolemos, Carr-Locke, London et al., 1988
	Overall (n=121)

Mild 

(n=68)

Severe (n=53)
	1.7%         8.1% 

(1/59)      (5/62)

0%              0% (0/34)       (0/34)

4%             18% 

(1/25)       (5/28)
	0.23

NS

NR
	17%               34%

(10/59)        (17/62)

12%                12%

(4/34)            (4/34)

24%                 61%

(6/25)            (17/28)
	0.03

NS

<0.01


	 7%                     19%

(4/59)               (12/62)

2.9%                    0%

(1/34)                (0/34)

12%                     43%

(3/25)                (12/28)
	0.08

NR

NR
	12%               24%

(7/59)         (15/62) 

12%               12%

(4/34)           (4/34)

12%                39%        

(3/25)          (11/28)
	0.08

NS

NR

	Fan, Lai, Mok et al., 1993
	Overall (n=195)

Mild 

(n=114)

Severe 

(n=81)
	5.2%          9.2%

(5/97)        (9/98)

0%               0%

(0/56)        (0/58)

12%            23%

(5/41)        (9/40)
	0.40

NS

NR
	18%                29%

(17/97)          (28/98)

8 total/          6 total/

56 pts              58 pts       

22 total/        44 total 

41 pts              40 pts
	NR
	10%                     14%

(10/97)              (14/98)

1 total/                5 total/

56 pts                  58 pts

16 total/            33 total/

 41 pts                 40 pts 
	NS
	10%                12%

(10/97)         (12/98)

7 total/            1 total/

 56 pts               58 pts

6 total/           11 total/

 41 pts              40 pts 
	NS

	Folsch, Nitsche, Ludtke et al., 1997
	Overall (n=238)

Mild 

(n=160)

Severe 

(n=46)
	11%           6.3%

(14/126)  (7/112)
	0.10
	46%               51%

(58/126)     (57/112)
	NS
	91 total/            89 total/

126 pts               112 pts


	
	25%             25%

(31/126)    (28/112)
	


Table 63. ERCP vs. surgery for treatment of acute biliary pancreatitis – study characteristics

	Study
	Population
	Study design
	Interventions(s)
	Outcomes
	Comments

	ERCP vs. surgery

	Aiyer, Burdick, Sonnenberg et al., 1999
	2075 pts with acute biliary pancreatitis from VA system, 650 treated with endoscopy and 1425 treated with surgery.
	Retrospective analysis of VA database, comparing outcomes and complications of endoscopy versus surgery
	ERCP –  Received ERCP as initial intervention during hospitalization for acute biliary pancreatitis

Surgery – Had cholecystectomy and/or other biliary/pancreatic surgery as initial intervention during hospitalization for acute biliary pancreatitis
	Mortality

Local complications (pseudocysts)

Systemic complications (respiratory failure, sepsis, GI bleed, DIC, renal failure, hypocalcemia)

Complications from therapy (hemorrhage, laceration/puncture of viscus organ)
	


Table 64. ERCP vs. surgery for treatment of acute biliary pancreatitis – outcomes

	Study/yr.
	Populations/Severity
	Mortality
	P value
	Complications

(overall)
	P value

	ERCP vs. surgery

	Aiyer, Burdick, Sonnenberg et al., 1999
	ERCP: (n=650)

average SOI by Charlsson score 0.9

Surgery: (n=1425) 

average SOI by Charlsson score 0.8
	2%

(15/650)

4%

(56/1425)
	0.08
	2%

(14/650)

2%

(33/1425)
	0.94


*32 patients had undefined severity level

Table 65. ERCP for treatment of acute recurrent pancreatitis

	Study
	Population
	Study design
	Interventions(s)
	Outcomes
	Comments

	Acute recurrent pancreatitis associated with pancreas divisum

	Lans, Geenen, Johanson et al., 1992
	19 patients with pancreas divisum and recurrent acute pancreatitis at one institution over a 5yr period

Exclusions: other potential causes of pancreatitis; prior pancreatic resection or sphincterotomy
	Randomized controlled trial

ERCP alone vs. ERCP plus stent.

F/U every 4 mos. in both groups 

Mean F/U 28.6 mos. for stent group, 31.5 mos. for controls
	Stent placement in dorsal pancreatic duct.

Stent replaced every 4 mos. in stent group.  

Stents removed after one year
	1)  Number of hospitalizations ER visits

       Stent     (n=10)             0

       Control (n=9)               7       p<0.05

2)  Number of episodes acute pancreatitis

Stent     (n=10)             1

Control  (n=9)              7        p<0.05

3)  Number of pts with subjective improvement on visual analogue scale

        Stent      (n=10)            9

        Control   (n=9)             1         p<0.05


	

	Kozarek, Ball, Patterson et al., 1995
	39 pts with pancreas divisum and chronic pancreatitis (CP) (n=19), acute relapsing pancreatitis (ARP) (n=15), or chronic abdominal pain (CAP) (n=5)
	Retrospective (?) single arm case series
	ERCP treatment determined at time of treatment:

   Stent                   13 pts

   Sphincterotomy   4 pts

   Stent + Sphinct   22 pts
	1) Pain (0-10 scale)

                Pre              Post              p value*

CP           9.4               4.8                  <0.001

Pain         8.3               7.3

ARP        NR               NR

* pre vs. post   

 2) number of episodes pancreatitis/year

                Pre              Post              p value*

CP           2.0               1.6                0.025

Pain         NR               NR

ARP        2.1                0.3                0.016

* pre vs. post    
	


Table 65. ERCP for treatment of acute recurrent pancreatitis (cont’d)

	Study
	Population
	Study design
	Interventions(s)
	Outcomes
	Comments

	Acute recurrent pancreatitis associated with pancreas divisum (cont’d)

	Lehman, Sherman, Nisi et al., 1993
	52 previously untreated pts with pancreas divisum and chronic pancreatitis (CP) (n=11), acute recurrent pancreatitis (ARP) (n=17), or disabling pancreatic pain (Pain) (n=24)
	Retrospective (?) single arm case series


	ERCP plus sphincterotomy of minor papilla
	1) Pain (0-10 scale)

                Pre              Post              p value*

CP       9.5 ± 0.3         6.6 ± 1.3               NS

Pain     8.4 ± 0.2         6.6 ± 0.8             0.02

ARP     9.1 ± 0.3        2.1 ± 0.8**       <0.001

* pre vs. post    

** significantly greater change in symptom score as compared to CP (p=0.007) and pain (p<0.001)

2) number of hospital days/month

                Pre              Post              p value*

CP       1.7 ± 0.3         1.5 ± 0.5               NS

Pain     1.4 ± 0.4         1.0 ± 0.2               NS

ARP    1.6 ± 0.4          0.1 ± 0.1**        <0.001

* pre vs. post    

** significantly greater change in hospital days as compared to CP (p<0.05) and pain (p=0.003)
	


Table 65. ERCP for treatment of acute recurrent pancreatitis (cont’d)

	Study
	Population
	Study design
	Interventions(s)
	Outcomes
	Comments

	Idiopathic acute recurrent pancreatitis

	Jacob, Geenen, Catalano et al., 2001
	34 patients with idiopathic acute recurrent pancreatitis randomized to ERCP alone or ERCP plus stenting of pancreatic duct
	Prospective, randomized, non-blinded clinical trial
	ERCP alone: diagnostic ERCP and pancreatogram at baseline and every 3 mos. for 9 mos.  

Mean follow-up 35 mos.

ERCP plus stent:  ERCP plus stenting of pancreatic duct, stent changed every 3 mos. for 9 mos..

Mean follow-up 33 mos. 
	Recurrent episodes of pancreatitis:

                                                               P value
      ERCP alone               53%  (8/15)        

      ERCP plus stent        11%  (2/19)        <0.02

Persistence of pain*:

                                                               P  value

      ERCP alone               40%  (6/15)        

      ERCP plus stent        32%  (6/19)           NS

*Presence of pancreatic type pain of at least moderate intensity (4 or greater on 0-10 scale)  post-treatment
	


Table 66. ERCP for treatment of chronic pancreatitis

	Study
	Population
	Study design
	Interventions(s)
	Outcomes
	Comments

	Endoscopic drainage of pseudocysts

	Libera, Siqueira, Morais et al., 2000
	30 pts referred for drainage of pseudocysts.  

Inclusion:   1) Pseudo-cyst >4cm for at least 6 weeks with persistent abdominal pain, 2) progressive increase in size, 3) complications from pseudocyst
	Retrospective (?) single arm case series
	ERCP drainage performed in one of four ways:  

1) transpapillary

2) cyst-gastrostomy

3) cyst-duodenoscopy

4) combined procedure

Drainage performed with or without stent, as clinically indicated

Treatments were repeated, or alternate drainage attempted, if clinically indicated.
	1) Abdominal pain (0-3 scale):

          Pre                      Post                   p value

      2.48 ± 0.51         0.28 ± 0.64           <0.001

Complete pain relief in 17/30 pts (57%) 

2) Regression of pseudocyst on CT:

       21/30 (70%) pts had regression.

       21/25 (84%) pts with successful procedure had regression

3) Complications:

  6 complications among 37 procedures (16.2%)

            2 stent migration

            1 duodenal perforation

            1 bleeding

            1 pancreatitis

            1 pneumoperitoneum


	

	Barthet, Sahel, Bodiou-Bertei et al., 1995
	30 pts with pancreatic pseudocyst amenable to drainage by ERCP.

Exclusions: none
	Prospective single arm clinical series
	Transpapillary ERCP performed in all cases.  

Serial US and/or CT at 4 mo. intervals.  F/U ERCP performed if cyst no longer present on imaging
	Early resolution of pseudocyst:       26/30 (87%)

Recurrence of pseudocyst:               3/26 (12%)

Complications:                                 4/30 (13%)
	7/30 patients needed surgical intervention, 3 for failure of pseudocyst to resolve and 4 for recurrence 


Table 66. ERCP for treatment of chronic pancreatitis (cont’d)

	Study
	Population
	Study design
	Interventions(s)
	Outcomes
	Comments

	Endoscopic drainage of pseudocysts (cont’d)

	Froeschle, Meyer-Pannwitt, Brueckner et al., 1993
	127 pts treated for pancreatic pseudocysts from one hospital.  35% treated surgically, 29% endoscopically, 6% percutaneously
	Retrospective comparative analysis of outcomes and complications among the three approaches used
	Surgery  (n=44)

Endoscopy (n=37)

Percutaneous (n=7)

Combined procedure (n=26)

No procedure (n=13)

F/U performed a mean of 33 mos. after intervention

30/127 (23.6%) lost to F/U.
	1)  Mortality

                                 Post-op        F/U      p value

Surgery              6.8%        13.6%           NR

Endoscopy           0              2.7%           NR                          

Combined            0             15.4%          NR

2)  Percent of patients free of pain at F/U     

                                                                p value

Surgery               50%     (16/32)           NR

Endoscopy          52%     (16/31)           NR

Combined           54%     (10/18)           NR

 
	


� Early ERCP group


� Delayed and/or selective ERCP group
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