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he established and putative causes of acute pancre-

atitis are legion. Most cases are attributable to acute
or chronic alcohol ingestion, choledocholithiasis, medi-
cations, and metabolic derangements.'~3 Other causes are
uncommon, situational, or the subject of ongoing con-
troversy (e.g., pancreas divisum, sphincter of Oddi dys-
function).'-3 Recent studies show that mutations in the
cationic trypsinogen gene are responsible for an auto-
somal dominant form of recurrent acute and chronic
pancreatitis, termed hereditary pancreatitis (HP).4-8
Other groups have demonstrated a significant increase
in the frequency of mutations in the cystic fibrosis
gene (cystic fibrosis transmembrane conductance reg-
ulator [CFTRY) in patients with recurrent acute and
chronic pancreatitis of otherwise unexplained etiol-
ogy.?1? Improving technology has enhanced our abil-
ity to image the pancreas and biliary system by non-
invasive means.'¥-1¢ Unfortunately, despite these
advances in knowledge and imaging, the clinical man-
agement of acute pancreatitis consists of intravenous hydra-
tion; monitoring of hemodynamic status, electrolytes, and
acid—base balance; narcotic analgesics; antiemetics; en-
teral or parenteral nutrition; and antibiotic prophylaxis
in the setting of necrosis.!”-1?

Evaluation of patients with recurrent acute pancreati-
tis requires systematic identification and/or elimination
of correctable inciting factors. This article provides (1) a
comprehensive yet concise overview of the causes of
recurrent acute pancreatitis; (2) a detailed review of data
relevant to implicated medications, the controversial is-
sues of pancreas divisum and sphincter of Oddi dysfunc-
tion, and the role of genetic testing; (3) a guideline for
evaluation of patients during the initial episode of acute
pancreatitis; and (4) a consensus algorithm within which
putative inciting factors may be identified and elimi-
nated. Our guidelines pertain only to patients with re-
current acute pancreatitis in the absence of obvious evi-
dence of chronic pancreatitis; Etemad and Whitcomb?°
discuss the latter in a review in this issue.

Causes of Recurrent Acute
Pancreatitis

Virtually any factor capable of causing an initial
episode of acute pancreatitis has the potential to incite
recurrent episodes. Choledocholithiasis and alcohol use
are the most common causes of acute pancreatitis, ac-
counting for more than 70% of all cases.?! Established
and suspected causes of recurrent acute pancreatitis can
be segregated into toxic-metabolic, mechanical, and mis-
cellaneous categories (Table 1).!-321-33 A number of in-
citing factors, specifically medications, pancreas divisum,
sphincter of Oddi dysfunction, and genetic mutations,
warrant further discussion.

Many medications have been implicated as causes of
acute pancreatitis. However, the literature on the subject
is conflicting because most of the information is found
within individual case reports and/or small case series
with wide variation in practice standards. The first 2
columns in Table 2 list medications for which there is
general agreement on some association or a strong asso-
ciation with acute pancreatitis. To qualify for these lists,
the drug must have been cited as causative in at least 3
articles. However, the strongest link between a drug and
pancreatitis is provided by rechallenge (Table 2).33-37
With some drugs, the risk of pancreatitis is dose depen-
dent (e.g., didanosine); in others, a hypersensitivity re-
action may occur independent of the dose (e.g., 6-mer-
catopurine). The overwhelming majority of cases are
classified as idiosyncratic.

Pancreas divisum is the most common anatomic vari-
ant of the pancreas, occurring in up to 14% of individ-

Abbreviations used in this paper: CFTR, cystic fibrosis transmem-
brane conductance regulator; CT, computed tomography; ERCP,
endoscopic retrograde cholangiopancreatography; EUS, endoscopic
ultrasonography; HP, hereditary pancreatitis; MRCP, magnetic resonance
cholangiopancreatography; MRI, magnetic resonance imaging; PSH, pan-
creatic sphincter hypertension; SOM, sphincter of Oddi manometry.
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Table 1. Causes of Recurrent Acute Pancreatitis
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Established Suspected Investigational
Toxic-metabolic Mechanical Miscellaneous
Alcohol SOD CFTR mutations in the absence

Hypertriglyceridemia
Hypercalcemia
Medications
Organophosphates
Scorpion toxin
Methylene chloride
Mechanical
Choledocholithiasis/microlithiasis
Periampullary/ampullary obstruction (e.g., diverticulum, cyst, polyp,
tumor, stenosis, infection, Crohn’s, blind loop)
Pancreatic duct obstruction (e.g., tumor, mucinous ductal ectasia,
nonneoplastic stricture)
Congenital malformations (e.g., annular pancreas)
Trauma
Miscellaneous

Pancreas divisum of overt CF

Miscellaneous
Autoimmune

Vascular (e.g., hypotension, vasculitis, hypercoagulable state, embolism)

Infections (e.g., CMV, TB, coxsackie virus, mumps, HIV, parasites)
HP

Tropical pancreatitis

CF

SOD, sphincter of Oddi dysfunction; CF, cystic fibrosis; CMV, cytomegalovirus; TB, tuberculosis; HIV, human immunodeficiency virus.

Data from references 1-3, 21-33.

uals in autopsy series.?® This variant arises from failure
of fusion of the dorsal and ventral pancreatic ducts in
the second month of gestation, causing the majority of
pancreatic juice volume (80%-95%) to flow via the
duct of Santorini (dorsal duct) through the minor
papilla. Its importance as an etiology of pancreatitis
remains controversial. Although one large retrospec-

Table 2. Medications That Cause Acute Pancreatitis

tive series showed no correlation between pancreas
divisum and recurrent acute pancreatitis,?® other stud-
ies show a statistically significant higher prevalence of
pancreas divisum in this patient population.4°~43 The
pertinent results of these studies are summarized in
Table 3 and are highly suggestive of a cause-effect
relationship.

General agreement on some association

General agreement on strong association

At least 1 positive rechallenge documented

Asparaginase Azathioprine

Corticosteroids Didanosine
Metronidazole Estrogens
Salicylates Furosemide
Thiazides Mercaptopurine
Pentamidine

Sulfonamides
Tetracycline
Valproic acid

a-Methyldopa
5-Aminosalicylate
Azathioprine

Cimetidine

Cytosine arabinoside
Dexamethasone
Ethinylestradiol/lynestrenol
Furosemide

Isoniazid

Mercaptopurine
Metronidazole
Norethindrone /mestranol
Pentamidine
Procainamide
Stibogluconate
Sulfamethazole
Sulfamethoxazole
Sulindac

Tetracycline
Trimethoprim/sulfamethoxazole
Valproic acid

Data from references 33-37.
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Table 3. Evidence That Pancreas Divisum Is Associated With Acute Pancreatitis

Study, yr Prevalence in recurrent acute pancreatitis Prevalence in controls Study type N
Morgan et al., 199940 49% 12% (P < 0.0001) Retrospective 38
Bernard et al., 19904 50% <5% (P < 0.001) Retrospective 137
Brenner et al., 199042 13% 4.8% (P < 0.05) Retrospective 86
Delhaye et al., 198539 7.5% 5.5% (NS) Retrospective 335
Richter et al., 198143 12% 2.9% (P < 0.005) Retrospective 125

The proposed mechanism for pancreas divisum caus-
ing pancreatitis is that pancreatic juice flow is obstructed
at the level of an inadequately patent or stenosed minor
papilla, resulting in ductal hypertension.** Improving
flow with stenting and/or sphincterotomy would reduce
this ductal hypertension and potentially improve pain or
reduce subsequent episodes of recurrent pancreatitis.*
Indeed, studies evaluating the treatment of patients suf-
fering from recurrent pancreatitis and pancreas divisum
with minor papilla stenting, sphincterotomy, or both
show a decrease in the frequency of subsequent pancre-
atitis episodes (Table 4).224047 Although most of the
studies are retrospective and uncontrolled, it is difficult
to argue that pancreas divisum plays no role in recurrent
acute pancreatitis. As such, part of the evaluation and
treatment of recurrent acute pancreatitis should include
endoscopic retrograde cholangiopancreatography (ERCP)
or magnetic resonance cholangiopancreatography (MRCP)
to exclude pancreas divisum. Techniques attempting to
better document the functional significance of pancreas
divisum by comparing ductal images before and after
secretin stimulation require further study (e.g., ultra-
sonography, magnetic resonance imaging [MRI}).

The role of sphincter of Oddi dysfunction also remains
controversial. Despite this fact, ERCP with sphincter of
Oddi manometry (SOM) has become a routine practice at
specialty centers in the evaluation of patients with re-
current acute pancreatitis.®> Studies published only in
abstract form claim relief of symptoms after biliary
sphincterotomy even though abnormal basal sphincter
pressure may be confined to the pancreatic duct segment.
This benefit may be seen in more than 50% of patients
(Table 5).48->2 More recently, performance of manometry
in both sphincters, with subsequent biliary and pancre-
atic sphincterotomy, the latter if pancreatic pressures are

elevated, has been advocated as more beneficial than
biliary sphincterotomy alone.>3-54

Patients with pancreatic sphincter of Oddi dysfunc-
tion may be classified similarly to those with biliary
sphincter of Oddi dysfunction. Type I patients have
documented recurrent attacks of pancreatitis with a di-
lated pancreatic duct and slow drainage associated with
ampullary stenosis.>> They have the best results from
sphincterotomy and generally do not require SOM.>¢
Type II patients experience recurrent acute pancreatitis
and have elevated basal sphincter pressures (more than 40
mm Hg) on manometry in the absence of stenosis. Guel-
rud et al.>” found that these patients did best if endo-
scopic biliary sphincterotomy and pancreatic sphincter-
otomy were performed during the same session (86%
improvement vs. 28% improvement with biliary sphinc-
terotomy alone; P < 0.05) or if pancreatic sphincterot-
omy was performed at a later date (77% vs. 28%; P <
0.05).57

Patients with sphincter of Oddi dysfunction have a
higher incidence of postsphincterotomy pancreatitis,
which occurs up to 5 times more frequently than in
patients undergoing biliary sphincterotomy for other
indications.”® Sherman et al.>” suggest that in addition to
biliary sphincterotomy, the use of needle-knife pancre-
atic sphincterotomy over a pancreatic stent reduces the
risk of significant post-ERCP pancreatitis compared with
biliary sphincterotomy alone in this high-risk group
(3.8% vs. 10.4%; P = 0.03).>° Pancreatic sphincter
hypertension has been implicated in the pathophysiology
of post-ERCP pancreatitis. Placement of a pancreatic
stent after biliary sphincterotomy significantly decreased
the risk of post-ERCP pancreatitis (from 26% to 2%;
P = 0.003) in a prospective, controlled trial of 80
patients with pancreatic sphincter hypertension diag-

Table 4. Studies of Endoscopic Therapy of Pancreas Divisum in Recurrent Acute Pancreatitis

N (mean Intervention Stent-induced
Study, yr follow-up) (minor papilla) Recurrence Symptom relief changes
Ertan, 200047 25 (2 yr) Stenting 6/25 (24%) 19/25 (76%) 84%
Lans et al., 199222 10 (2.4 yr) Stenting 1/10 (10%) 9/10 (90%) 0%
Lehman et al., 199346 17 (1.7 yr) Sphincterotomy with stent 3/17 (18%) 14/17 (82%) 50%
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Table 5. Studies of Endoscopic Therapy of Sphincter of Oddi Dysfunction in Recurrent Acute Pancreatitis

Study, yr N (follow-up) Intervention Efficacy Recurrence Complications
Catalano et al., 199342 10 (NA) Sphincterotomy 7/10 (70%) 2/10 (20%) 33% post-ERCP
pancreatitis
Sherman, 199250 7 (0.7 yr) Sphincterotomy 4/4 (100%) 0% NS
Venu et al., 198951 17 (3 yr) Sphincterotomy 16/17 (94%) 1/17 (6%) NS
Toouli et al., 198552 28 (NA) Observation 16/28 (57%) NS NS

nosed by SOM.% Only patients with a nonpatent acces-
sory duct developed pancreatitis in the group without
stents, suggesting that a patent accessory (minor) papilla
may effectively decompress the main duct via the acces-
sory pancreatic duct (of Santorini) when drainage at the
major papilla is inadequate.

Taking all of these factors into consideration raises a
provocative question: if (1) sphincter of Oddi dysfunc-
tion is a cause of pancreatitis and (2) diagnosis with SOM
places the patient at significant risk of morbidity, should
patients with otherwise negative evaluation (including
ERCP) undergo empiric biliary sphincterotomy? The
data above suggest that this maneuver may reduce mor-
bidity while achieving up to 50% efficacy.

Finally, from the standpoint of inherited predisposi-
tion, a diagnosis of HP can be made solely on the basis
of family history and age at onset.>”:°! Approximately
50% of kindreds with phenotypic characteristics of HP
exhibit causative mutations in the cationic trypsinogen
gene.®”%2 In one large kindred with an established ge-
notype, 87.5% of family members previously categorized
as having HP based on phenotype had the genotype.®
Stated another way, 12.5% of family members carried an
incorrect diagnosis of HP. The rate of cationic trypsino-
gen gene mutations in patients lacking a sufficient family
history with disease categorized as idiopathic appears to
vary from 0% to 15% depending on the proximity of the
testing center to kindreds with known HP.®1-% With
respect to CFTR, the increased frequency of mutations in
patients with recurrent acute pancreatitis of otherwise
unclear etiology suggests that a cause—effect relationship
may soon be established.”~3

Genetic testing is controversial outside of approved
protocols attempting to (1) further elicit the epidemiol-
ogy of known gene mutations and (2) identify novel
genetic mutations in kindreds lacking alterations in cat-
ionic trypsinogen and/or CFTR. This is because we cur-
rently have nothing to offer these patients for disease
prevention, treatment, or surveillance other than smok-
ing cessation, which presumably reduces cancer risk.67-70
Genetic testing may play a role in confirming the diag-
nosis in suspected cases of HP in which other more
invasive tests are being considered.?-”! However, because

the phenotypic penetrance of HP is 80%,° it is our belief
that a limited search for other correctable inciting factors
is reasonable. The role of testing for cationic trypsinogen
gene mutations on family planning is controversial, and
its impact on insurability must be considered.

Evaluation During the Initial
Episode of Acute Pancreatitis

Our guidelines for evaluating patients with an
initial episode of acute pancreatitis are contained in the
algorithm in Figure 1. A thorough history and physical
examination, when combined with a focused laboratory
evaluation and biliary ultrasonography, may identify in-
citing factors such as acute or chronic alcohol use, cho-
ledocholithiasis, use of medications, overt cystic fibrosis,
blunt abdominal trauma, exposure to toxins (e.g., or-
ganophosphates, scorpion toxin, methylene chloride),
and hypotension. With regard to alcohol, an emerging
concept is that a single episode of binge drinking may
be sufficient to induce an episode of acute pancreatitis.?
The previous dogma based on historical and histopatho-
logic evidence was that consistent ingestion of alcohol
for a prolonged period (e.g., 5 years or longer) was

History/Physical
LFTs/Lipids/Ca*
Biliary Ultrasound

v v v

n ) Episodic Jaundice and/or Ongoin; Alcohol . .
Tlgmsiemly 1LFTs and/or Bi%iaryg Medication
Cholelithiasis Obstruction Metabolic
abnormality
? Hereditary i l Infection
Pancreatitis Likely Gallstone CT +/- Other
Pancreatitis ERCP ‘—i

Consider Genetic
Testing

Eliminate/Correct/Treat
Offending Factor

Chronic Pancreatitis
or Neoplasm
(treat as appropriate)

No CP or Tumor
A

Cholecystectomy + IOC vs.
ERCP with
Biliary Sphincterotomy
+/- Ursodeoxycholic Acid

Figure 1. Algorithm facilitating identification and elimination of fac-
tors inciting an initial episode of acute pancreatitis. LFT, liver function
test; 10C, intraoperative cholangiogram; CP, chronic pancreatitis.
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required to “prime” the pancreas before an episode of
pancreatitis.>7273

Signs, symptoms, laboratory values, and/or biliary ul-
trasound findings may be indicative of malignancy, peri-
ampullary or ampullary obstruction, a hypercoagulable
state, vasculitis, embolism, or infection. Consideration of
an infectious etiology is particularly appropriate in im-
munosuppressed patients. The geographic origin or lo-
cation of the patient may bring tropical pancreatitis and
helminths (e.g., ascaris) into the differential diagnosis. A
history of (1) a single 1st- or 2nd-degree relative with
unexplained early-onset pancreatitis (at age <20 years);
(2) a 1st- or 2nd-degree relative with multiple episodes
of unexplained pancreatitis; or (3) 2 or more relatives
with unexplained or presumed HP should raise the issue
of genetic testing.

The evidence available should guide intervention. Dis-
continuation of the use of alcohol and certain medica-
tions, avoidance of toxins, and correction of metabolic
abnormalities are appropriate. Although difficult to doc-
ument in some cases, antibiotic/antiviral treatment of a
primary infection may be warranted (e.g., pancreatitis in
the setting of active cytomegalovirus or tuberculosis
infection). Abdominal computed tomography (CT)
should be performed in patients whose condition does
not improve 48 —72 hours after symptom onset.!” Urgent
ERCP is warranted only in a setting in which biochem-
ical and/or radiologic evidence of ongoing pancreatico-
biliary obstruction accompanies lack of clinical improve-
ment.”4-7¢ In a setting in which there is biochemical or
radiologic evidence of ongoing obstruction or chole-
docholithiasis but the patient is improving clinically,
ERCP should be performed before the patient is dis-
charged. If chronic pancreatitis and/or neoplasia is evi-
dent, the problem should be managed appropriately. If
choledocholithiasis is apparent, biliary sphincterotomy
and stone extraction are warranted. If chronic pancreati-
tis, neoplasia, and choledocholithiasis are all absent in
the setting of biochemical and/or radiologic evidence of
biliary obstruction, the possible presence of ampullary
stenosis and/or sphincter of Oddi dysfunction must be
considered. Based on available expertise, SOM vs. em-
piric sphincterotomy should be the next step in manage-
ment.

If episodic jaundice precedes the episode of pancreati-
tis; liver function test results (aspartate aminotrasferase
and alanine aminotransferase, alkaline phosphatase, total
and direct bilirubin) are transiently abnormal; and/or
cholelithiasis, choledocholithiasis, or biliary sludge3-?3 is
documented, cholecystectomy is warranted. This should
be performed after the episode of pancreatitis and sys-

GASTROENTEROLOGY Vol. 120, No. 3

temic complications have resolved completely. A laparo-
scopic approach is preferable and should be accompanied
by an intraoperative cholangiogram. This approach
should be taken independent of endoscopic intervention
during the episode of pancreatitis (e.g., biliary sphinc-
terotomy and stone extraction, which eliminates the risk
of reflux-related cholecystitis). If the patient is not a
surgical candidate, ERCP with biliary sphincterotomy
and possible therapy with ursodeoxycholic acid?* must
suffice.

Identification and Elimination of
Inciting Factors in Recurrent
Acute Pancreatitis

Based on the studies published to date, members
of our Pancreatic Disease Center at the University of
Cincinnati follow the working algorithm illustrated in
Figure 2. This algorithm has been modified based on the
recommendations of members of the Midwest Multi-
Center Pancreatic Study Group (see Acknowledgment).
As such, it represents the consensus of numerous experts
in the field. Although some would argue with certain
aspects of this algorithm, we believe it represents a
reasonable framework for systematic identification and
elimination of inciting factors in recurrent acute pancre-
atitis. This algorithm is meant to guide decision making
and should not supersede a more directed approach

CT vs.
MRI/MRCP

Chronic Pancreatitis
(treat as appropriate)

Neoplasia
(treat as appropriate)

ERCP

v v

Pancreatic Duct Stricture Pancreas Divisum w/o CP Normal
Congenital Anomaly Gallstones
Biliary Sludge
Cytologic Brushings l Ampullary Stenosis
and EUS ¢
Surgical or Biliary Sphincterotomy +/-
Endoscopic Therapy Cholecystectomy

} Recurrent Pancreatitis

h 4

Consider:

*Pancreatic SOM ~/- Sphincterotomy
*Genetic Testing

*Nasal Impedance Measurements
*Pancreatic Function Testing
*Markers of Autoimmunity

Figure 2. Algorithm facilitating stepwise identification and elimination
of factors inciting recurrent acute pancreatitis. This represents a
consensus resulting from the input of numerous members of the
Midwest Multi-Center Pancreatic Study Group in combination with an
extensive review of the current literature. CP, chronic pancreatitis.
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Table 6. Diagnostic Tests in Chronic Pancreatitis: Strengths and Weaknesses

Tests Strengths

Weaknesses

Established
Secretin test Most sensitive of all

Functional information

Not widely available
Time and labor intensive
No structural information

ERCP Best defines ductal anatomy Less sensitive than secretin test
Therapeutic potential Risk of pancreatitis
High cost
No functional information
No information about the parenchyma
CT Provides some information about the parenchyma as Moderate cost and sensitivity

well as the pancreatic duct
Simple, inexpensive
Useful in diagnosis of steatorrhea

Serum trypsin

Evolving

EUS Provides information about the parenchyma as well

as pancreatic duct
Less invasive than ERCP

Intraductal secretin test

Fecal elastase Simple

Inexpensive

MRI/MRCP
Noninvasive

Can be performed at the time of ERCP

Better definition of ductal anatomy compared with CT

No functional information
Low sensitivity in early disease

Highly operator dependent

No functional information

Sensitivity/specificity not well defined against
pancreatic histology

Inaccurate as peak bicarbonate secretion often
occurs beyond the 15-minute collection time
typically used

Suboptimal accuracy

False-positives in nonpancreatic steatorrhea

Not available in the United States

Limited sensitivity for early chronic pancreatitis

Limited parenchymal information

No functional information

Lacks therapeutic potential

Data from references 14-16, 70, 77-84.

driven by a high index of clinical suspicion in certain
cases.

The first step in the evaluation of patients with recur-
rent acute pancreatitis is the exclusion of chronic pan-
creatitis and malignancy. The review by Etemad and
Whitcomb?® in this issue discusses the strengths and
weaknesses of diagnostic options with regard to chronic
pancreatitis. Table 6 provides the reader of this review
with a brief comparison of the tests available.!4-16.70.77-84
Although we lack a test that will provide both structural
and functional information about the gland, the strengths
and weaknesses suggest that CT and MRI/MRCP are the
initial imaging modalities of choice.’4-1¢81 Both are
listed for obvious reasons. CT provides a view of the biliary
system and pancreatic parenchyma (including calcifications
and tumors) and may or may not visualize the pancreatic
duct, even when dilated. MRI/MRCP facilitates high-
resolution imaging of main biliary and pancreatic ducts
at the expense of parenchymal detail. The level of expe-
rience, quality of instrumentation, and software all in-
fluence the images obtained using this modality. Thus
the option of either CT or MRI/MRCP at the beginning
of the algorithm. If chronic pancreatitis or malignancy is
evident, it should be managed appropriately.

In the absence of chronic pancreatitis or malignancy,
ERCP is the next logical step. The major issues to be
dealt with at this point are early chronic pancreatitis,
unappreciated malignancy, pancreatic duct stricture, pan-
creas divisum in the absence of chronic pancreatitis, chole-
docholithiasis/microlithiasis, ampullary stenosis, other
types of sphincter of Oddi dysfunction, and uncommon
congenital anomalies. Acknowledging the associated
5%—-10% risk of pancreatitis,® it is clear that ERCP is
the only modality that combines identification and the
potential for elimination of these inciting factors. It is
also the only test capable of diagnosing chronic pancre-
atitis involving secondary ductal branches. Endoscopic
ultrasonography (EUS) by itself is an unproven modality
for diagnosing chronic pancreatitis.®4 Pancreatic function
testing is not widely available and lacks specificity in the
absence of tangible evidence of ductal or parenchymal
abnormalities consistent with chronic pancreatitis.?7?
The accuracy of EUS and pancreatic function testing in
combination remains in question pending correlation
with histopathology. With respect to tumors, some may
argue for the superiority of EUS based on its ability to
both detect and stage pancreatic malignancy.”® However,
it is extremely unusual for a pancreatic tumor to cause
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acute pancreatitis in the absence of obvious ductal ob-
struction. The sensitivity of ERCP in this cohort is high,
and cytologic brushings, while lacking sensitivity, are
specific.'” Biliary stent placement, as well as pancreatic
stent placement,® should be considered as a palliative
measure at the time of tumor detection.

Not infrequently, a pancreatic duct stricture of inde-
terminate nature is visualized by ERCP. Brushings from
the stricture should be obtained and a pancreatic duct
stent placed for palliation and to reduce the risk of
post-ERCP pancreatitis.!”8%-8¢ EUS is then performed in
an attempt to discern the presence or absence of malig-
nancy.’® Optimal yield in this procedure is dependent on
resolution of the pancreatic parenchymal changes associ-
ated with acute pancreatitis, which may take weeks. Even
in the absence of positive cytologic brushing and EUS
evidence of malignancy, we believe the stricture must
eventually be dealt with surgically. We and others have
not observed the same curative success with pancreatic
duct stent placement reported by Cremer et al.8’ and
others.®8 We also share concerns for stent-induced ductal
deformity in the setting of repeated stent placement.®?
Surgery is definitive in confirming the stricture as ma-
lignant or benign.

Pancreas divisum in the absence of chronic pancreatitis
may respond to a trial of transpapillary pancreatic duct
stent placement through the minor papilla and/or
sphincterotomy of the minor papilla. If episodes of pan-
creatitis recur and no other inciting factors are identified,
surgical sphincteroplasty of the minor papilla should be
considered.”® Resection of the pancreatic head is a final
logical option that has not yet been proven beneficial in
this cohort. The potential morbidity and mortality asso-
ciated with such procedures (e.g., Whipple, pylorus-
preserving pancreaticoduodenectomy) cannot be ignored.

In patients with recurrent acute pancreatitis and either
a normal cholangiopancreatogram, evidence of chole-
docholithiasis, or ampullary stenosis, we advocate biliary
sphincterotomy. This addresses the issues of choledocho-
lithiasis, microlithiasis, ampullary stenosis, and other
types of biliary sphincter of Oddi dysfunction. It does so
without the need for bile aspirate crystal analysis (a less
than fully reliable test at even the most accomplished
centers)?™92 or SOM, which carries with it the potential
for significant morbidity.>%?3 Whenever possible, biliary
sphincterotomy should be accompanied by cholecystec-
tomy. This will eliminate the risk of reflux-related cho-
lecystitis associated with biliary sphincterotomy.** The
only downsides to this approach are the immediate risks
of sphincterotomy,® the potential for stenosis of the
sphincterotomy site (operator dependent), and the theo-

GASTROENTEROLOGY Vol. 120, No. 3

retical concern of cholangiocarcinoma (no objective con-
firmatory evidence).”*

If pancreatitis recurs, consideration should be given to
pancreatic SOM and, if results are abnormal, pancreatic
sphincterotomy. Genetic testing,”! nasal impedance
measurements,'? pancreatic function testing,”®?> and
analysis of markers of autoimmunity?"?® may also be
appropriate at this time. These tests are listed last in our
algorithm based on the morbidity associated with pan-
creatic SOM, the limited clinical impact of positive
genetic testing, the lack of a uniform gold standard
correlate for pancreatic function testing in the setting of
normal radiologic imaging results, and the paucity of
cases of autoimmune pancreatitis reported in the litera-
ture. If the results of all of these tests are negative, the
patient can be truly considered to have one of the now
<10% of cases classified as idiopathic recurrent acute
pancreatitis.?

Summary

Recurrent acute pancreatitis represents a chal-
lenging clinical problem associated with significant mor-
bidity, impairment in quality of life, and expense. If
unchecked, recurrent episodes of acute pancreatitis may
lead to chronic pancreatitis. In this work we have com-
bined the opinion of experts in pancreatology and an
extensive review of the literature to develop a logical
algorithm that facilitates the stepwise identification and
elimination of inciting factors using current technology.
The approach taken in recurrent acute pancreatitis is
clearly dependent on adequate and appropriate evalua-
tion and treatment of the patient with an initial episode
of acute pancreatitis. Future advances in the treatment of
these patients will almost certainly depend on improved
imaging modalities, prospective clinical trials assessing
the efficacy of endoscopic and surgical intervention, a
better understanding of mutations and pathophysiologic
mechanisms responsible for recurrent acute pancreatitis,
and the development of novel, effective preventive and
therapeutic strategies.'$
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