Results and Conclusions, Part IV:  Abdominal Pain Of Possible Pancreaticobiliary Origin

This chapter reviews evidence on the following questions:

In patients with abdominal pain of possible pancreaticobiliary origin ,

a. What is the diagnostic performance of ERCP with sphincter of Oddi manometry in identifying a pancreaticobiliary origin of pain in comparison to alternatives (e.g., biliary scintigraphy, EUS, or MRCP)? (Section 1:  Diagnostic Performance of ERCP Manometry in Evaluation of Abdominal Pain of Possible Pancreaticobiliary Origin—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 Abdominal Pain of Possible Pancreaticobiliary Origin )
Part IV, Section 1:   Diagnostic Performance of ERCP Manometry In Evaluation of Abdominal Pain of Possible Pancreaticobiliary Origin—Comparison With Alternatives

Evidence Base

Three studies comparing biliary scintigraphy with ERCP with or without manometry for the diagnosis of sphincter of Oddi dysfunction met the inclusion criteria for this chapter.  There were a total of 136 patients enrolled in these studies, 54 of whom had sphincter of Oddi dysfunction.  Quality assessment of these studies is available in Table 67.  The study characteristics and diagnostic performance of biliary scintigraphy in these studies are summarized in Table 68.  

Review of Evidence

There are notable differences in the study objectives, populations, diagnostic criteria for biliary scintigraphy, and reference standards that limit the ability to synthesize results from these studies. The earliest study (Kloiber, AuCoin, Hershfield et al., 1988) evaluated the ability of biliary scintigraphy to diagnose obstruction of the biliary tree postcholecystectomy.  In this study, not all patients with obstruction had sphincter of Oddi dysfunction.  Sostre, Kalloo, Spiegler et al. (1992) compared a number of different biliary scintigraphy diagnostic criteria for sphincter of Oddi dysfunction in a consecutive sample of postcholecystectomy patients, with the intent of determining the optimal criterion for diagnosing sphincter of Oddi dysfunction.  The most recent study, Peng, Lai, Tsay et al. (1994), attempted to define the performance characteristics of biliary scintigraphy in a group of patients with suspected sphincter of Oddi 

Table 67.  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

	Peng, Lai, Tsay et al., 1994
	Retrospective study

Partial description provided of method of enrollment of 60 patients.
	No
	No
	Fair

	Sostre, Kalloo, Spiegler et al., 1992
	Prospective study

26 consecutive patients
	Yes
	Yes
	Good

	Kloiber, AuCoin, Hershfield et al., 1988
	Retrospective study (?)

Partial description provided of method of enrollment of 50 consecutive patients
	No
	No
	Fair


Table 68.  Study Details 

	Study
	Pt population 
	N
	Diagnostic 
	
	
	
	
	
	Adeq
	Comments

	
	N enrolled
	evaluable
	Test criterion
	Prev

(%)
	Sens

(%)
	Spec

(%)
	PPV

(%)
	NPV

(%)
	Studies

(%)
	

	ERCP + Manometry Reference Standard

	Peng, Lai, Tsay et al., 1994
	34 pts with:

· Postcholecystectomy

· RUQ symptoms

· Normal LFT’s

· No other pathology on UGI, US, ERCP

26 control pts:

· Postcholecystectomy

· Asymptomatic

· Normal LFT’s
	26
	Quantitative scintigraphy

     Time activity curve

     
	62
	69
	80
	85
	62
	n.r.
	

	
	
	
	     Common bile duct

        dynamics
	62
	69
	90
	92
	64
	n.r.
	

	Sostre, Kalloo, Spiegler et al., 1992
	26 consecutive postcholecystectomy patients, some with biliary pain, some with non-biliary pain and some with no symptoms 
	26
	Quantitative scintigraphy

     Liver peak

     Biliary visualization

     Biliary prominence

     Bowel visualization

     CBD emptying

     CBD-to-Liver ratio

     Final scintigraphic score
	46

46

46

46

46

46

46
	83

50

100

92

100

100

100
	79

100

79

71

93

86

100
	77

100

80

73

92

86

100
	85

70

100

91

100

100

100
	n.r.
	This study administered CCK routinely to all patients before scintigraphy.

12/26 pts thought to have SOD 

	ERCP Reference Standard

	Kloiber, AuCoin, Hershfield et al., 1988
	50 consecutive pts with 

· Postcholecystectomy

· RUQ pain


	50
	Quantitative scintigraphy

     Time to peak bile duct 

        activity
	18
	93
	64
	n.r.
	n.r.
	n.r.
	Scintigraphy was used to assess presence of obstruction in post-choly syndrome.

9/50 pts thought to have SOD


dysfunction and a control group of asymptomatic postcholecystectomy patients.  Other differences in the study populations, diagnostic criteria, and reference standards for biliary scintigraphy are summarized in Table 68.

The reported performance characteristics varied among these studies.  The sensitivity of biliary scintigraphy for diagnosing sphincter of Oddi dysfunction ranged from 50–100 percent.  The specificity ranged from 64–100 percent.  The positive predictive value ranged from 73–100 percent and the negative predictive value ranged from 62–100 percent.  Confidence intervals were not reported around the point estimates for these values in any of the studies.  While it is likely that differences in study methodology and populations are related to the variability in reported outcomes, it cannot be determined which variables are associated with variability in outcomes.

Conclusions

The evidence is not sufficient to permit conclusions on the diagnostic performance of biliary scintigraphy for sphincter of Oddi dysfunction. The body of evidence consists of three studies that included only 54 patients with sphincter of Oddi dysfunction; results of these studies cannot be synthesized due to differences in populations and methodology.  There was substantial variability in the reported performance characteristics of biliary scintigraphy.

Part IV, Section 2:  Outcomes Of Treatment Using ERCP For Abdominal Pain of Possible Pancreaticobiliary Origin

Introduction

Patients with abdominal pain showing a typical biliary or pancreatic pattern who have undergone diagnostic evaluation excluding a pancreaticobiliary anatomic or structural cause for the pain may have what is termed “sphincter of Oddi dysfunction.”  This diagnostic category of functional abdominal pain encompasses both sphincter of Oddi stenosis and sphincter of Oddi dyskinesia.  In sphincter of Oddi stenosis, there is persistent narrowing in the region of the sphincter of Oddi with abnormal pancreaticobiliary manometry findings of elevated basal pressure and abnormality of phasic contraction patterns.  In sphincter of Oddi dyskinesia, there is intermittent functional obstruction in the sphincter of Oddi, and, like sphincter of Oddi stenosis, basal sphincter of Oddi pressures may be elevated at manometry, but in sphincter of Oddi dyskinesia abnormal manometry pressures may be temporarily reversible following administration of a smooth muscle relaxant (Tzovaras and Rowlands, 1998).  

Classification systems for biliary type pain have been proposed with one frequently cited system derived by Hogan and Geenen (1998).  In this system, patients are classified into Types I, II, and III, depending on the number of features present.  Type I biliary patients have all features present including:  typical biliary type pain, elevated alanine transaminase (ALT) and aspartate transaminase (AST) on two separate occasions, dilated common bile duct on ultrasound or ERCP, and delayed biliary drainage.  Type II biliary patients have biliary type pain and only one or two of the additional features required for Type I.  Finally, Type III patients have biliary type pain but none of the accompanying features.  The prevalence of sphincter of Oddi dysfunction is generally highest for Type I biliary patients and decreases among Type II and Type III biliary patients.  Additional modifications of this classification system have been made reflecting the limited role of delayed biliary drainage as a criterion (personal communication, Elta G.).  

Pancreatic type sphincter of Oddi dysfunction has been classified into three types by Sherman, Troiano, Hawes, et al., 1991).  In this system, Type I patients demonstrate recurrent pancreatitis and/or typical pancreatic-type pain, elevated amylase and/or lipase, dilated pancreatic duct, and prolonged drainage of pancreatic duct.  Type II pancreatic type patients have typical pancreatic-type pain and one or two of the additional features listed for Type I patients.  Type III pancreatic type patients have typical pancreatic type pain but none of the accompanying features.

Evidence Base

This systematic review selected studies reporting results of endoscopic treatment with sphincterotomy in patients with abdominal pain of suspected pancreaticobiliary origin (e.g., suspected sphincter of Oddi dysfunction).  Studies comparing outcomes of ERCP sphincterotomy with alternative treatment strategies were included.

There were 7 studies that met the selection criteria for this question.  Quality ratings are described in Table 69 and results of these studies are detailed in Tables 70 and 71.  Two of these studies were prospective randomized, controlled trials (Geenen, Hogan, Dodds et al., 1989; Toouli, Robert-Thomson, Kellow et al., 2000) and met the study selection criteria as originally defined.  Because of the paucity of evidence found using the original selection criteria, criteria were relaxed to include single arm studies that reported quantifiable pre- and post-outcome measures, or that compared outcomes among relevant clinical subgroups. Four studies were identified that met these modified selection criteria.  One was a prospective single-arm study that evaluated consecutive patients treated with endoscopic sphincterotomy and used quantifiable pre- and post-outcome measures.  Three additional articles were retrospective single-arm studies in which outcomes were compared among different clinical subgroups of patients. These studies evaluated the relative success of treatment in relation to specific clinical factors.  

Finally, an eighth study, a randomized controlled trial (Jamidar, Sherman, and Hawes, 1992) was only available in abstract form and has not been submitted for publication (personal communication, Sherman S, August 2001).  This abstract was not included in the review of evidence.

Review of Evidence:  Randomized Controlled Trials

There were 2 double-blind randomized, controlled trials reporting on a total of 126 patients, comparing endoscopic sphincterotomy with a sham procedure (Table 70).  Both of the published randomized, controlled trials were rated as “Good” by quality assessment.  Strengths of these randomized, controlled trials include double blinding, the use of a sham procedure in the control group, and independent blinded assessment of outcomes. For both studies, the primary outcome was improvement in abdominal pain.  Geenen, Hogan, Dodds et al. (1989) compared outcomes between groups at 1 year and Toouli, Robert-Thomson, Kellow et al. (2000) compared outcomes at 2 years. Geenen, Hogan, Dodds, et al. (1989) also reports the number of patients in each group who have persistent objective abnormalities (increased liver enzymes, dilatation of common bile duct, delayed contrast drainage) following treatment.  

In the Geenen, Hogan, Dodds, et al. (1989) study, there was a significantly greater improvement in pain scores for the overall endoscopic sphincterotomy group as compared to control (65 percent vs. 30 percent with good/fair improvement, p<0.01).  In Toouli, Robert-Thomson, Kellow et al. (2000), more patients in the endoscopic sphincterotomy group had improvement in pain scores than in the sham endoscopic sphincterotomy group (62 percent vs. 43 percent), however, statistical significance was not reported for the overall group comparison.

Both studies evaluated subgroups of patients with and without an elevated sphincter of Oddi pressure, defined as greater than 40mmHg.  In patients with an elevated pressure, both studies report a statistically significant benefit for the endoscopic sphincterotomy group.  Geenen, Hogan, Dodds, et al. (1989) reported that 91 percent (10/11) patients in the endoscopic sphincterotomy group had good or fair improvement in pain scores, compared with 25 percent (3/12) in the sham group.  Similarly, Toouli, Robert-Thomson, Kellow et al. (2000) reported that 85 percent of patients in the endoscopic sphincterotomy group with elevated pressure had 

Table 69. Quality Assessment in studies comparing endoscopic treatment in patients with abdominal pain of suspected pancreaticobiliary origin

	Study

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

	Geenen, Hogan, Dodds, et al., 1989
	RCT (n=47)

Unknown comparability 

· Randomization by sealed opaque  envelopes

· patient characteristics not reported 


	All subjects included in one-year outcome analysis 

Four-year follow-up only in 40 of 47.  All 7 had normal SO pressure (5 ES; 2 sham).  Four lost to f/u and 3 dropped out.


	Adequate for comparison.
	Double-blinded assessment for 1-year outcomes.

Outcome measurement instruments for pain not well described.
	Method of first-year outcomes analysis not stated but equivalent to intention-to-treat because all subjects enrolled were included in analysis.

Four-year analysis equivalent to treatment received because sham cross-overs were analyzed with ES group.
	Good

	Toouli, Robert-Thomson, Kellow et al., 2000
	RCT (n=81)

Comparability

· randomized by draw of cards

· patient characteristics not reported
	One lost to follow-up and 1 dropout due to pancreatitis x 2.
	Adequate for comparison.
	Double-blinded assessment for two-year outcomes.

Outcome measurement instruments for pain not well described.
	Does not clearly state method of analysis
	Good


Table 70.  Randomized Controlled Trials

	Study
	N
	Study Group
	Improved Pain Scores
	P
	Mean Symptom Score
	P
	Objective Abnormalities

	P
	Complications
	P

	Geenen, Hogan, Dodds, et al., 1989

Group II

Biliary patients
	23

24
	Overall:

ES

Sham


	One-Year:

Good/fair improvement

15/23 (65%)

7/17 (30%)
	<0.01
	
	
	Baseline    1-year

   37                6

   49               30
	n.r.
	1 Hemorrhage

1 Perforation

2 Pancreatitis
	

	
	11

12
	SOM >40 mmHg3

ES

Sham


	10/11 (91%)

3/12 (25%)
	<0.005


	Baseline    1-year

 10                 1.8

 10                 6.7
	n.r.
	    21               1

    30              22 
	n.r.
	
	

	
	12

12
	SOM <40 mmHg3
ES

Sham


	5/12 (42%)

4/12 (33%)
	n.r.
	10                   5.7

10                   6.3
	n.r.
	    16                5

    19                8
	n.r.
	
	

	
	30

10
	Overall:

ES

Sham


	Four-Year:

Good/fair improvement

21/30 (70%)

4/10 (40%)
	n.r.
	
	
	
	
	
	

	
	18

5
	SOM >40 mmHg

ES

Sham


	17/18 (94%)

2/5 (40%)
	<0.005
	
	
	
	
	
	


Table 70.  Randomized Controlled Trials (cont’d)

	Study
	N
	Study Group
	Improved Pain Scores
	P
	Mean Symptom Score
	P
	Objective Abnormalities

	P
	Complications
	P

	Toouli, Robert-Thomson, Kellow et al., 2000
(n=79)
	13

13
	SOM >40mmHg

ES

Sham
	2-year

11 (85%)

5 (38%)
	0.041
	
	
	
	
	7 Mild pancreatitis

1 Perforation
	

	
	11

10
	SO Dyskinesia

ES

Sham
	4 (36%)

5 (50%)


	0.67
	
	
	
	
	
	

	
	13

19
	Normal SOM

ES

Sham
	8 (62%)

8 (42%)
	0.473


	
	
	
	
	
	


Table 71.  Single-arm studies of results of endoscopic sphincterotomy for abdominal pain of suspected pancreaticobiliary origin

	Study
	N1
	N2
	Study Group
	Improved Pain Scores
	P
	Objective Abnormalities

	P
	Complications
	P

	Brand, Wiese, Thonke, et al., 2001

	
	29
	29 consecutive patients with:

abd pain of suspected  pancreatobiliary origin. Elevated liver enzymes

No other pathology on diagnostic ERCP
	Pre-treatment: median pain score 8 (0-10)

Post-treatment:

 26/28 (93%) pts 

   pain-free at

   12wks

   (1 pt lost to f/u)
	n.r.
	Normalization of liver enzymes post-treatment:

   22/29 (76%)
	
	procedure induced pancreatitis in 1/29 pts (3%)
	

	Wehrmann, Wiemer, Lembcke, et al., 1996


	108
	33
	33 of 108 consecutive pts w/ unexplained abdominal pain referred for workup

35 type II SOD

- 20 got ES

29 type III SOD

- 13 got ES

ES performed only in those with SO pressure > 40mmHg
	Mean pain score

(0-10)

Pre-treatment

Type II: 7.2+/-1.4

Type III: 6.8+/-1.3

Post-treatment

4-6 weeks

Type II:  2.3+/-2.6

Type III: 3.7+/-2.6

Post-treatment

Median f/u 2.5 y

Type II:  2.5+/-2.8

Type III: 5.1+/-2.0

Type II SOD

12/20 (60%) improved

Type III SOD

1/13 (8%) improved
	n.s.

<0.01

<0.01
	Bile duct dilatation

(>9mm)

Type II SOD

Pre ES = 5 pts

Post ES = 2 pts

Type III SOD

No significant changes
	n.s.
	Pancreatitis 15%

No perforation
	


Table 71.  Single-arm studies of results of endoscopic sphincterotomy for abdominal pain of suspected pancreaticobiliary origin (cont’d)

	Study
	N1
	N2
	Study Group
	Improved Pain Scores
	P
	Objective Abnormalities

	P
	Complications
	P

	Botoman, Kozarek, Novell, et al., 1994

	
	19

16
	SO Pressure >40 mm Hg
Type II

Type III
	Mean f/u 3.1 y

13/19 (68%)

9/16 (56%)
	n.s.
	
	
	
	

	Choudhry, Ruffolo, Jamidar, et al., 1993
	
	35
	SO Pressure >40mmHg
	1 Month

43% pain-free

34% good

0% fair

23% no response

During follow-up

56% of responders stayed well

44% relapsed
	
	
	
	
	

	
	
	1

18

16
	SO Pressure >40mmHg
Type I

Type II

Type III
	0%

38%

56%
	>0.05
	
	
	
	


Table 71.  Single-arm studies of results of endoscopic sphincterotomy for abdominal pain of suspected pancreaticobiliary origin (cont’d)

	Study
	N1
	N2
	Study Group
	Improved Pain Scores
	P
	Objective Abnormalities

	P
	Complications
	P

	Thatcher, Sivak, Tedesco, et al., 1987


	34

17
	31

15
	Group 1

Group 210
	Pain-free at

3-months n=N2

27/31 (87%)

10/15 (67%)
	n.r.
	
	
	N=N1

4 perforations

2 pancreatitis

2 hemorrhage
	

	
	
	
	Group 110
Group 210
	Pain free at

12-months

25/31 (81%)

7/15 (47%)
	n.r.
	
	
	
	

	
	
	
	Group 110
Group 210
	Pain free at

Last evaluation

Mean f/u=12.5 m

24/31 (77%)

Mean f/u=20.3 m

7/15 (47%)
	0.05
	
	
	
	


improvement in pain, as compared with 38 percent in the sham group (p<0.04).  In patients without an elevated sphincter of Oddi pressure, both studies reported that the improvement in pain scores was not statistically significant for the endoscopic sphincterotomy group as compared to the sham group. 

Geenen, Hogan, Dodds et al. (1989) reported the number of patients with objective abnormalities post treatment.  At 1 year, objective abnormalities were found in 16 percent of patients in the endoscopic sphincterotomy group and 61 percent of patients in the sham group.  Statistical tests were not reported for this comparison.  This study also allowed crossover from sham to endoscopic sphincterotomy after one year and continued to follow patients for up to four years.  After four years, the improvement in pain scores was maintained for the endoscopic sphincterotomy group.  The patients who crossed over from sham to endoscopic sphincterotomy had similar outcomes as the initial endoscopic sphincterotomy group.

Review of Evidence:  Nonrandomized Controlled Trials

Five nonrandomized studies reported outcomes of endoscopic sphincterotomy in patients with abdominal pain of suspected pancreaticobiliary origin (Table 71).  Brand, Wiese, Thonke, et al. (2001) was a prospective single-arm study that reported quantifiable pre and post values for pain.  This study treated 29 consecutive patients with biliary-type pain, increased liver enzymes, and no evidence of other pancreatobiliary pathology with ERCP and endoscopic sphincterotomy.  At 12 weeks post-treatment, 26 of the remaining 28 patients available for follow-up were pain-free, and all 26 patients remained pain-free after a median follow-up of 19 months.  Wehrmann, Wiemer, Lembcke, et al. (1996) prospectively compared the results after endoscopic sphincterotomy in 20 patients with Type II SOD and 13 patients with Type III SOD.  After a median of 2.5 years follow-up, 60 percent of the Type II SOD patients and only 8 percent of the Type III SOD patients maintained symptomatic relief. 

The 3 retrospective single-arm studies compare outcomes among subgroups of patients who underwent ERCP and endoscopic sphincterotomy (Botoman, Kozarek, Novell, et al., 1994; Choudhry, Ruffolo, Jamidar, et al., 1993; Thatcher, Sivak, Tedesco, et al., 1987).  In particular, these studies explore the relationship between improvement in pain following endoscopic sphincterotomy, baseline sphincter of Oddi pressure, and/or the presence of a dilated common bile duct.  Because of the retrospective, uncontrolled nature of these studies, they do not provide strong data on the absolute improvement seen following treatment with endoscopic sphincterotomy.  However, comparison of outcomes among clinical subgroups in these studies may provide useful information regarding the relative success of this treatment in different patient groups.

Among all patients treated with endoscopic sphincterotomy, these studies report good/fair improvement in over 60 percent.  The presence of baseline sphincter of Oddi pressure greater than 40 mm Hg, a dilated common bile duct and/or delayed common bile duct emptying appear to be associated with slightly higher success rates after endoscopic sphincterotomy.  However, confidence in this conclusion is limited by the small numbers of patients in the subgroup analyses, and the lack of tests of statistical significance in some cases.  

Conclusions

The randomized controlled trials by Geenen, Hogan, Dodds et al. (1989) and Toouli, Robert-Thomson, Kellow et al. (2000) provide strong and consistent evidence that endoscopic sphincterotomy provides effective relief of pain in patients with pancreaticobiliary pain, sphincter of Oddi dysfunction, and elevated basal sphincter of Oddi pressure on manometry (greater than 40 mm Hg).  The results of the nonrandomized studies corroborate these data and suggest that patients with a dilated common bile duct and/or delayed contrast emptying may also benefit from endoscopic sphincterotomy.

There is insufficient evidence to determine whether endoscopic sphincterotomy improves outcomes in patients with normal manometry findings.  For this group, the small studies included in this review do not report significant improvements in pain for the endoscopic sphincterotomy group. 

� Summary score of presence of abnormal liver function tests, enlarged common bile duct (>12 mm), delayed drainage of contrast/bile (>45 minutes).


� Common bile duct dilatation (>12mm), abnormal liver function tests, or delayed drainage of contrast/bile (>45 minutes) were not statistically significant predictors of treatment response after ES; however, sample size was small limiting statistical power to detect a difference.


� At 1-year, 17 sham subjects were considered treatment failures and were offered cross-over treatment with ES.  7 of 9 sham subjects w/ SO pressure > 40 mm Hg crossed over to ES.  After 3 years follow-up, 7 of 7 (100%) were virtually symptom free.  Five of 8 sham subjects w/ SO pressure <40 mmHG crossed over to ES.  After 3 years follow-up, 2 of 5 (40%) showed Good or Fair improvement in pain scores.


� Summary score of presence of abnormal liver function tests, enlarged common bile duct (>12 mm), delayed drainage of contrast/bile (>45 minutes).


� Summary score of presence of abnormal liver function tests, enlarged common bile duct (>12 mm), delayed drainage of contrast/bile (>45 minutes).


� Summary score of presence of abnormal liver function tests, enlarged common bile duct (>12 mm), delayed drainage of contrast/bile (>45 minutes).


� Common bile duct dilatation (>12mm) and presence of cholecystectomy were not statistically significant predictors of treatment response after ES; however, sample size was small limiting statistical power to detect a difference.


� Summary score of presence of abnormal liver function tests, enlarged common bile duct (>12 mm), delayed drainage of contrast/bile (>45 minutes).


� Stastistically significant associations were noted between satisfactory response to ES and dilated CBD (p=0.02), delayed drainage of contrast (p=0.04), and combination of both of these (p=0.01).  No significant association was seen for abnormal manometry or abnormal biochemical parameters.


� Group 1 (roughly similar to Type II) had “a dilated bile duct and a clinical history compatible with sphincter dysfunction.  These patients had evidence of bile duct obstruction which was defined as either a dilated common bile duct (CBD) at ERCP or CT scan (greater than 12 mm in diameter) and/or delayed drainage of contrast material (greater than 45 min in the absence of a gallbladder).”  Group 2 (roughly similar to Type III) “did not have CBD dilation or delayed contrast drainage at ERCP.  The sphincter of Oddi dysfunction was based on a typical history combined with abnormal sphincter of Oddi manometry.”
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