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Twenty-eight patients underwent surgery for intractable pain,
duodenal or extrahepatic biliary obstruction secondary to chronic
pancreatitis. Eleven had pancreatic duct obstruction alone, six
biliary obstruction alone, seven combined pancreatic and biliary,
two combined biliary and duodenal, one combined pancreatic
and duodenal, and one simultaneous pancreatic, biliary, and duo-
denal obstruction. Pancreatitis was secondary to alcohol in all
but one case. The following operations were performed: longi-
tudinal pancreatojejunostomy (20), choledochoduodenostomy (8),
choledochojejunostomy (7), cholecystojejunostomy (1), and gas-
trojejunostomy (4). Of the 20 patients with pancreatic duct
drainage, pain relief was complete in 11 and partial in six. Initial
incomplete relief of pain, or recurrence, stimulated further di-
agnostic procedures, leading to improvement or correction of the
problem in five patients. A significant (p < 0.01) fall in alkaline
phosphatase (935 ± 228 to 219 ± 61 U/L) occurred following
surgery. One patient was subsequently found to have pancreatic
carcinoma. Two patients were lost to follow-up and four patients
died (one perioperative and three late). In conclusion, the pos-
sibility of pancreatic, biliary, and duodenal obstruction must be
considered in symptomatic patients with chronic pancreatitis.
Surgery must be individualized. Drainage procedures, either alone
or in combination, are associated with a low morbidity and im-
proved clinical condition and may be preferable to resection in
the surgical management of these patients.

C HRONIC FIBROSING PANCREATITIS can cause
duodenal, pancreatic ductal, or biliary ductal ob-
struction, either alone or in combination. Biliary

obstruction, secondary to chronic fibrosing pancreatitis,
has been associated with ascending cholangitis or been
shown to lead to biliary cirrhosis when the alkaline phos-
phatase is persistently greater than twice its normal
value.' 3 Biliary drainage procedures, such as choledo-
choduodenostomy or choledochojejunostomy, will relieve
the obstruction.4-9 Duodenal obstruction has been re-
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ported to occur in less than 1% of patients with chronic
pancreatitis and can be relieved with a gastrojejunos-
tomy.'0"' It has been clearly shown that drainage of a
dilated pancreatic duct in patients with chronic pancre-
atitis with a longitudinal pancreatojejunostomy, a mod-
ification of the Puestow procedure,'2 is associated with
effective pain relief (complete in 50 to 70% of patients
and partial in 15 to 20%) with significantly less morbidity
and mortality'3-22 than pancreatic resection procedures.
The concept of combined drainage procedures was ini-
tially suggested by Mercadier et al. in 196823 and expanded
in their monograph in 1973.24 Two recent studies have
noted a low morbidity when these obstructive problems
were correctly identified and treated with combined
drainage procedures.25'26 This report relates our experience
with selective drainage procedures in patients with chronic
pancreatitis, their benefits, as well as their pitfalls.

Methods

The medical records were reviewed for all patients who
underwent surgery for chronic pancreatitis, as well as bil-
iary or duodenal obstruction associated with pancreatic
disease at the Medical College of Virginia from January
1975 through June 1985. All patients with a diagnosis of
pancreatic carcinoma made at the initial operative pro-
cedure were excluded from this review, as were patients
who had undergone a radical pancreatoduodenectomy
(Whipple procedure) for chronic pancreatitis or drainage
of a pancreatic pseudocyst. The operations were per-
formed by several surgeons, although the majority of pa-
tients were under the care ofone of the authors (HS). The
choice of biliary drainage procedure utilized, i.e., chole-
dochoduodenostomy or choledochojejunostomy, was at
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the discretion of the operating surgeon. Patients were re-

called, when possible, for follow-up history, examination,
and laboratory evaluation. Data are presented as mean

± standard error of the mean (SEM). Statistical analyses
were performed using Student's paired t-test.

Pain relief was evaluated by one of the authors (GB),
who was directly involved with only one ofthe cases, and
defined as follows: complete, if the patient stated that the
operation completely relieved the pain and narcotic med-
ications were no longer used; partial, if the patient stated
that there was significant relief of pain and that oral nar-

cotic medications were used only occasionally (i.e., once

or twice a week); and inadequate, if narcotics were used
more frequently. If a patient developed recurrence of pain
after one successful procedure (i.e., longitudinal pancre-
atojejunostomy) as a result of a new problem (i.e., duo-
denal or biliary obstruction) and this was subsequently
relieved by another surgical procedure, the patient was

considered to have a good result in both instances.
Patients with laboratory evidence of persistent extra-

hepatic biliary obstruction (i.e., elevated bilirubin or al-
kaline phosphatase more than twice normal) were eval-
uated in the early years ofthis study with ultrasonography
or, rarely, intravenous cholangiography (IVC). In more

recent years, percutaneous transhepatic cholangiography
(PTC), endoscopic retrograde cholangiopancreatography
(ERCP), and computerized axial tomographic (CAT)
scans were utilized. Pancreatic ductular dilatation was

usually identified with ultrasonography and confirmed
with ERCP. In two instances, operative pancreatograms
were obtained. Duodenal obstruction was usually sus-

pected from the patient's history of persistent vomiting
and the plain abdominal films; it was confirmed with an

upper gastrointestinal radiographic series (UGI). Plain
films were evaluated for the presence of pancreatic cal-
cification. Because of severe bleeding at exploratory sur-

gery at another hospital, one patient underwent arteri-
ography to determine the presence of portal venous ob-
struction.

Results

Twenty-eight patients have undergone 38 operations
for intractable pain, recurrent vomiting, or extrahepatic
biliary obstruction secondary to chronic fibrosing pan-

creatitis at the Medical College ofVirginia Hospitals from
January 1975 through June 1985. Eleven patients had
pancreatic ductal obstruction alone, six had biliary ob-
struction alone, seven had combined pancreatic and bil-
iary obstruction, two had combined biliary and duodenal
obstruction, one had combined pancreatic and duodenal
obstruction, and one had simultaneous pancreatic, biliary,
and duodenal obstruction. Thus, 20 patients had a dilated
pancreatic duct associated with chronic abdominal and
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TABLE 1. Drainage Proceduresfor Chronic Pancreatitis*

LPJ 11
LPJ + CD 7
LPJ + GJ 1
LPJ + CD + GJ 1

CD + GJ 2
CD 6

Totals 20 16 4 28

* LPJ = longitudinal pancreatojejunostomy, CD = common duct
drainage, GJ = gastrojejunostomy.

back pain, 16 had common bile duct obstruction with
persistent jaundice or alkaline phosphatase elevation, and
four had duodenal obstruction associated with intractable
vomiting (Table 1). The average age at operation was 45
+ 11 years. There were 16 black and 12 white patients;
19 were male and nine were female. Pancreatitis was sec-
ondary to alcohol in all but one case, which was secondary
to pancreas divisum. No patient had preoperative ascites,
although one patient had large, recurrent pancreatic
pleural effusions. Thirteen patients had radiographic ev-
idence of pancreatic calcifications.
Mean follow-up was 35 ± 11 months. There were four

deaths. One patient died after operation from sepsis and
three patients died in the late postoperative period: one
from metastatic pancreatic carcinoma, one from myo-
cardial infarction 2 years after pancreatic surgery, and
one cause unknown. Two patients were lost to follow-up.

Longitudinal Pancreatojejunostomy

Twenty patients underwent longitudinal pancreatoje-
junostomies for chronic abdominal pain associated with
a dilated pancreatic duct noted on either ERCP in 14
patients (Fig. 1), ultrasonography or CAT scan in four
patients, or combined with operative pancreatograms in
two patients. Pain relief was complete in 11 patients and
partial in six (Table 2), although a second surgical pro-
cedure was required in five patients to correct a second
problem (i.e., incisional herniorrhaphy, duodenal ob-
struction). Two patients died: one from metastatic pan-
creatic carcinoma and one from sepsis associated with a
myocardial infarction. Pain relief was inadequate in two
patients, one of whom had pancreas divisum and subse-
quently required an 80% distal pancreatectomy. Although
ERCP revealed a high grade proximal stenosis in this pa-
tient, his distal duct was too small to undergo a drainage
procedure, and he probably should have been resected
initially. Three patients underwent intraoperative mea-
surement of pancreatic ductal pressures, and the pressure
was greater than 30 cm water in each instance.
Two patients had previously undergone drainage pro-

cedures for pancreatic pseudocyst: external drainage in
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one without a persistent fistula and a pancreatic cystje-
junostomy in the other. One of these patients developed
persistent abdominal pain 2 years later, and the other
manifested large, recurrent pancreatic pleural effusions
(amylase > 60,000 Somogyi Units/dl), in association with
chronic abdominal pain, 3 years after pseudocyst drainage.
There were few technical difficulties in reoperation in these
patients, and both were completely relieved of their pain.
One patient had a markedly dilated pancreatic duct on
ERCP, which was associated with a pseudocyst in the head
of the pancreas; both were drained into the Roux-en-Y
limb ofjejunum.

Pain following a longitudinal pancreatojejunostomy
was not attributed to failure of the drainage procedure
until other possible causes were excluded. Partial obstruc-
tion ofthe proximal pancreatic duct was noted with repeat

TABLE 2. Pain Reliefafter Longitudinal Pancreatojejunostomy

Initial Late Corrective Late
Pain Relief Pain Relief Problems Surgery* f Pain Relief

Complete 10 2 2 11
Partial 7 3t 6t
Inadequate 3 3t

* Gastrojejunostomy (2), incisional herniorrhaphy (1), cystduode-
nostomy (1).

f Eighty per cent distal pancreatectomy in one patient with pancreas
divisum.

t Two deaths (1 from pancreatic carcinoma, 1 sepsis and myocardial
infarct).
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FIG. 1. Dilated pancreatic
duct on ERCP with intralu-
minal filling defects consis-
tent with pancreatolithiasis.

ERCP in two patients with recurrent, mild attacks ofpain.
Both refused reoperation, as their pain had markedly im-
proved with the initial drainage procedures. Another pa-
tient, whose pancreatojejunostomy was limited to the dis-
tal half of the pancreatic duct, developed recurrent ab-
dominal pain and fever and was subsequently found to
have developed three small (2 cm) infected pseudocysts
in the head ofthe pancreas, which were effectively treated
with transduodenal cystduodenostomies. It is interesting
that this patient had undergone closure of a perforated
duodenal ulcer and then a vagotomy and pyloroplasty for
intractable ulcer pain 19 years prior to his pancreatic
drainage procedure.

Extrahepatic Biliary Obstruction

Sixteen patients had hyperbilirubinemia or an increased
alkaline phosphatase to more than twice normal for 1
month or more and were noted to have radiographic ev-
idence ofextrahepatic biliary obstruction. Three patients,
one ofwhom was subsequently found to have pancreatic
carcinoma, were markedly jaundiced (i.e., serum bilirubin
> 14 mg/dl), and one patient had ascending cholangitis.
The latter was initially treated with broad spectrum an-
tibiotics and transhepatic biliary drainage. Operative
drainage of the common bile duct was electively per-
formed 5 days later.

Several common bile duct patterns were noted on PTC,
including an "hour-glass" configuration, marked tapering
with a long, narrow intrapancreatic segment (Fig. 2), or
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tapering to a complete obstruction. One patient, with in-
termittent episodes of obstructive jaundice, was noted to
have a long (2 cm) "common channel" on IVC with sev-
eral filling defects. At surgery, when the pancreatic duct
was opened, a large number of white, calcific pancreatic
stones were retrieved with the sudden flow ofbile into the
main pancreatic duct. No gallstones were present in the
resected gallbladder. This patient almost certainly had in-
termittent extrahepatic biliary obstruction secondary to
pancreatolithiasis and a long "common channel" (Fig. 3).

Biliary drainage procedures included one cholecysto-
jejunostomy, eight choledochoduodenostomies, and seven
choledochojejunostomies. Many patients had markedly
elevated alkaline phosphatase with minimally increased
total serum bilirubin. The total bilirubin decreased from
3.8 ± 1.5 to 0.5 ± 0.1 mg/dl and the alkaline phosphatase
from 935 ± 228 to 219 ± 61 U/L (p < 0.01) following
biliary decompression. Two patients were lost to follow-
up, and there were two late deaths, unrelated to biliary
drainage, in this group.

Duodenal Obstruction

Four patients underwent gastrojejunostomy for duo-
denal obstruction (Fig. 4). Because of the potential for
marginal ulcer, a truncal vagotomy was also performed.
Two patients had gastric drainage at the time ofthe initial
pancreatojejunostomy. One patient had undergone a
choledochoduodenostomy at another hospital 3 years
prior to developing duodenal obstruction. The second pa-
tient, already mentioned, was initially noted to have a
partial obstruction at the second portion ofthe duodenum,
secondary to chronic pancreatitis, and subsequently de-
veloped a high grade proximal jejunal obstruction follow-
ing a Roux-en-Y pancreatojejunostomy, which was re-
lieved with a vagotomy and gastrojejunostomy.

Combined Drainage Procedures

Combined biliary and pancreatic drainage. Seven pa-
tients underwent simultaneous, combined drainage of a
dilated pancreatic and obstructed common bile ducts, and
an additional patient also required a gastrojejunostomy
for duodenal obstruction (Table 1). The combination of
choledochoduodenostomy and pancreatojejunostomy was
used in five patients (Fig. 5). In three patients, the Roux-
en-Y jejunal limb was brought retrocolic to the common
bile duct, beneath the gastric antrum and then anasta-
mosed to the opened pancreatic duct (Fig. 6). Both pro-
cedures were equally effective in decompressing the biliary
tree and relieving pain. No untoward effects were noted
from bile bathing the opened pancreatic duct.
A Whipple operation had been attempted at another

hospital on one ofthese patients 3 months before transfer
to the Medical College of Virginia but had to be aban-

FIG. 2. Markedly dilated common bile duct secondary to chronic pan-
creatitis with tapering to a long, narrow segment within pancreas. Ob-
struction incomplete as some flow into duodenum is noted.

doned because ofexcessive bleeding. A celiac arteriogram
revealed an open splenic vein, but the superior mesenteric
arteriogram demonstrated superior mesenteric venous
obstruction with extensive peripancreatic venous collat-
erals. A choledochoduodenostomy and longitudinal pan-
creatojejunostomy were performed; however, the pan-
creatojejunostomy could not be carried as far medially as
desired because of excessive bleeding from the collateral
vessels. This patient had significant but incomplete pain

FIG. 3. Common duct obstruction secondary to pancreatolithiasis noteo
in one patient with a long "common channel."

Vol. 203 - No. 5



Ann. Surg. * May 1986SUGERMAN, BARNHART, AND NEWSOME

common

FIG. 4. High-grade obstruction, second portion of duodenum, due to
chronic fibrosing pancreatitis.

FIG. 5. Choledochoduodenostomy and longitudinal pancreatojejunos-
tomy for combined biliary and pancreatic duct obstructions.

FIG. 6. Roux-en-Y choledochojejunostomy and longitudinal pancreato-
jejunostomy for combined biliary and pancreatic duct obstructions.

relief ERCP the following year confirmed inadequate
drainage of the pancreatic duct medially.
One ofthe major concerns in performing drainage pro-

cedures for pancreas related obstructions is the risk of
missing a pancreatic carcinoma. One ofour patients, with
a bilirubin of 16 and alkaline phosphatase of 1500 U/L,
had obstruction of her pancreatic duct and a smooth, ta-
pered, incomplete obstruction of her common bile duct
noted at ERCP. She did not have a mass in the head of
her pancreas at the time of exploration. The pancreatic
duct was completely opened, and a large amount oftissue
in the head of the pancreas was biopsied and was free of
malignancy. A choledochoscope was inserted into both
the common bile duct and the markedly dilated pancreatic
duct, and no tumor was noted. Pain persisted after op-
eration, and, 9 months later, a CAT scan suggested the
development ofa malignant mass in the head ofthe pan-
creas, which was confirmed at the time of Whipple resec-
tion; she died 6 months later from metastatic disease.

Combined biliary and gastric drainage. Two patients
underwent drainage of the biliary tree and the stomach.
One ofthese had undergone a choledochoduodenostomy
2 years previously at another hospital and subsequently
developed recurrent common duct obstruction as well as
duodenal obstruction. She was converted to a Roux-en-
Y choledochojejunostomy and gastrojejunostomy plus
vagotomy with relief of symptoms. The second patient
underwent a combined cholecystojejunostomy and gas-
trojejunostomy, had a massive pulmonary embolus after
operation treated with open embolectomy, and died from
overwhelming sepsis, as a result of a leaking gastrojeju-
nostomy.
Combined pancreas and gastric drainage. One patient

had complete pain relief initially following a longitudinal
pancreatojejunostomy, at which time the second portion
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of his duodenum was partially obstructed. Six months
later, he developed recurrent episodes ofabdominal pain,
nausea, and vomiting and was found to have a high grade,
proximal jejunal obstruction, which was treated with a
vagotomy and gastrojejunostomy.
Combined biliary, pancreatic, andgastric drainage. One

patient had simultaneous duodenal, pancreatic, and bil-
iary obstructions that were treated with a Roux-en-Y limb
to the common bile duct, pancreatic duct, and stomach
(Fig. 7). A subsequent mechanical obstruction occurred
at the 1800 turn in the jejunum between the pancreato-
jejunostomy and the gastrojejunostomy, which was re-
lieved with a jejunojejunostomy. This patient has been
pain free for the past 3 years and has gained 45 pounds.

Discussion

Alcohol-induced chronic pancreatitis is frequently as-
sociated with an obstructed pancreatic duct, elevated
ductal pressures,32 and progressive abdominal pain. Al-
though it has been suggested that the pain will eventually
go away, the wait apparently requires an average of 5
years27 and seems unreasonable to recommend, when
prompt relief is frequently observed following a longitu-
dinal pancreatojejunostomy, or modified Puestow pro-
cedure. 12-24 Furthermore, therapy with oral pancreatic
enzymes, designed to decrease the stimulation to the for-
mation of pancreatic juice,28 has not been very effective
for pain control in our experience.

Because of the strategic location of the pancreas, the
extensive fibrotic reaction associated with chronic pan-
creatitis will often encompass one or more structures that
course through or near the gland. These include the in-
trapancreatic portion of the common bile duct, the duo-
denum, and the superior mesenteric, portal,29 or splenic
veins.30'3' Extrahepatic biliary obstruction associated with
chronic pancreatitis can lead to ascending cholangitis' and
biliary cirrhosis,2'3 although the prognosis for patients with
persistent incomplete biliary obstruction secondary to
chronic pancreatitis is still not clear. Sixteen ofour patients
had persistent extrahepatic biliary obstruction, seven in
conjunction with a dilated pancreatic duct. Although
duodenal obstruction has been infrequently observed in
chronic pancreatitis,'"' it has been noted far more often
in patients with chronic fibrosing pancreatitis and a dilated
pancreatic duct25 and was seen in four of our 28 patients.
In addition, one ofour patients had an obstructed superior
mesenteric vein.

Because many of these patients have a combination of
obstructive lesions that may present simultaneously,
thorough diagnostic evaluation is recommended. Persis-
tent elevation of the bilirubin or alkaline phosphatase to
twice normal should be investigated with hepatobiliary
ultrasonography; if dilated biliary ducts are noted, either

FIG. 7. Roux-en-Y choledochojejunostomy, pancreatojejunostomy, and
gastrojejunostomy for simultaneous duodenal, biliary, and pancreatic
ductal obstructions.

PTC or ERCP should be performed. The latter is pref-
erable, since it may delineate pathology in both the pan-
creatic and biliary ductular systems. Unfortunately, al-
though the pancreatic duct can be cannulated in over 90%
of patients, the common bile duct, which comes into the
Ampulla of Vater at a much more acute angle, may be
much more difficult to enter. PTC should then be per-
formed to delineate the biliary anatomy. Persistent or re-
current vomiting should suggest an UGI series to search
for obstruction of the second portion of the duodenum.

In this series, 11 of20 patients with a dilated pancreatic
duct had complete relief of pain following a longitudinal
pancreatojejunostomy, probably secondary to decom-
pression ofincreased pancreatic ductal pressure,32 as noted
in each of our patients in whom it was measured. Seven
patients had significant relief of pain initially but subse-
quently developed recurrent pain that was found to be
associated with new problems. This new pain was relieved,
or significantly reduced, in five patients following an ad-
ditional surgical procedure. Thus, patients who develop
pain following a Puestow procedure require aggressive di-
agnostic evaluation and not just be written offas failures.
Excluding the perioperative death, jaundice and duodenal
obstruction were relieved following biliary or gastric
drainage procedures, although the alkaline phosphatase
remained mildly elevated (125 to 250 U/L) in six patients.
Two patients were lost to follow-up, and there were two
late deaths in this group.
A radical pancreatoduodenectomy, or Whipple pro-

cedure, for the treatment ofchronic pancreatitis has clearly
been shown to be associated with a higher morbidity and
mortality, with pain relief inferior to that associated with
effective drainage of a dilated pancreatic duct.'3-2' In our
experience, the modified Puestow procedure is a relatively
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easy operation that takes only 2 to 3 hours and is asso-

ciated with a very low morbidity. The pancreatic duct is
usually palpable on the ventral surface of the gland and,
if not, can be found without difficulty with needle aspi-
ration. In four of our cases, we relied only on the pre-

operative CAT scan or ultrasound study and did not feel
ERCP was necessary. This was also true, in retrospect,
for the other two patients in whom preoperative ERCP
was unsuccessful and operative pancreatograms were ob-
tained. We have not had any pancreatojejunostomy anas-

tomotic disruptions. This is not surprising, as the pan-

creatic tissue is quite firm and holds sutures well.
A Whipple operation for chronic pancreatitis can be

technically quite difficult with the extensive scarring pres-

ent in and around the pancreas. However, this fibrotic
reaction does make the anastomosis to the residual pan-

creas less likely to disrupt and leak. The absence of a

dilated pancreatic duct mandates resection for the treat-
ment of pain.1316'18'19'25'26 Our patient with pancreas div-
isum belonged in this category. We have performed only
three Whipple resections and two distal pancreatectomies
(80 and 90%, respectively) for the treatment of chronic
pancreatitis associated with a nondilated pancreatic duct
in the past 10 years. This may be related to the reluctance
of our gastroenterologists to refer patients for surgery in
the absence of a dilated pancreatic ductal system on

ERCP. If extensive bleeding is encountered, one can pre-

sume portal29 or superior mesenteric venous obstruction,
as in one of our cases; pancreatic resection in these cir-
cumstances would probably be a fatal.
One patient in this series had intermittent obstructive

jaundice with a long common channel, pancreatolithiasis,
but no cholelithiasis. When the pancreatic duct was

opened, pancreatic juice and white, pancreatic stones ex-

ited under pressure, and, as the head of the pancreas was

reached, stones and bile flowed into the pancreatic duct,
strongly suggesting common duct obstruction secondary
to pancreatolithiasis (Fig. 3).
Ten of our patients underwent simultaneous drainage

procedures (Table 1). Seven patients had drainage ofboth
the common and pancreatic ducts during the same op-

eration, two patients had drainage of the biliary tree and
stomach, and one patient had simultaneous drainage of
the common bile duct, pancreatic duct, and stomach. One
of these patients, who had undergone cholecystojejunos-
tomy and gastrojejunostomy, suffered a near fatal pul-
monary embolus, which was treated by open embolec-
tomy, but succumbed to sepsis as a result ofa gastrojejunal
anastomotic leak. Except for this death, the morbidity for
these combined drainage procedures was extremely low.
One minor wound infection was encountered. Most pa-

tients were discharged from the hospital in 1 week. Similar
results have been noted by Prinz, Aranha, and Greenlee25
and Warshaw.26 It is often difficult to know which duct

is responsible for persistent abdominal pain in patients
with chronic pancreatitis, a dilated pancreatic duct, or

high-grade obstruction of the common bile duct. Many
ofour patients with biliary obstruction alone had painless
jaundice. Therefore, it seems reasonable to presume that,
ifpain is present, it is probably from the pancreas. Because
of the low morbidity, it makes sense to drain both ducts
at the time of laparotomy.
To our knowledge, Mercadier et al.24 were the first to

report on the triple drainage procedure (Fig. 7) and felt
that this should be the standard operation in all patients
who undergo a pancreatic duct drainage, since 30% of
their patients ultimately developed either biliary and/or
duodenal obstruction.24 This recommendation is not
supported by our data, since only two of our patients re-

quired a second drainage procedure following a pancre-

atojejunostomy. The method of drainage, i.e., choledo-
choduodenostomy plus pancreatojejunostomy versus a

long jejunal limb from the common bile duct across the
opened pancreatic duct, does not seem to be important
and should probably depend on the anatomic findings. If
significant but incomplete narrowing ofthe second portion
of the duodenum is present, a choledochojejunostomy
should probably be the procedure of choice, since sub-
sequent duodenal obstruction, as in one of our patients,
would interfere with the function of a choledochoduo-
denostomy. Three of our patients had bile flowing over

the opened pancreatic duct and did not seem to suffer
from any adverse consequences of this arrangement.
Mercadier et al.23'24 and Prinz et al.25 also did not note

any problem with bile bathing the opened pancreatic duct.
Our only patient who had a cholecystojejunostomy died
from postoperative complications, which were unrelated
to his gallbladder drainage. However, the results in the
literature from this procedure or sphincteroplasty are dis-
mal, and they should be discouraged.1"4'6
One of the major concerns regarding the debate of re-

section versus drainage is the possibility of missing a re-

sectable pancreatic or common bile duct carcinoma. An
ampullary carcinoma should certainly be noted on en-

doscopy. One can usually differentiate on PTC or ERCP
between extrahepatic biliary obstruction secondary to
chronic pancreatitis and an obstructing pancreatic or bile
duct carcinoma. In the former, there is usually a gradual
tapering of the duct or an hour-glass configuration, with-
out complete obstruction. In pancreatic carcinoma, there
is usually a "shelf' from the tumor and often complete
obstruction. However, these signs are not infallible, as

they can occasionally be reversed. In chronic pancreatitis,
the alkaline phosphatase is markedly abnormal, whereas
the serum bilirubin may be normal or minimally elevated.
In pancreatic carcinoma, the alkaline phosphatase and
bilirubin are both usually quite elevated. In chronic pan-

creatitis, these values often wax and wane, in contrast to
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carcinoma, where they usually progress inexorably up-
ward.33 One of our patients, without a mass in the head
ofthe pancreas and with normal intraoperative endoscopy
ofboth the markedly dilated common bile and pancreatic
ducts, underwent a choledochojejunostomy and pancre-
atojejunostomy. Biopsy of the pancreas was negative for
carcinoma. Because of persistent abdominal pain and
CAT scan evidence of a new mass in the head of her
pancreas, she underwent a Whipple procedure for pan-
creatic carcinoma 9 months later, only to die from her
disease after another 6 months. The resection, following
a previous modified Puestow procedure, was technically
less demanding than had been anticipated. In the series
of longitudinal pancreatojejunostomies by Prinz, Aranha,
and Greenlee, two of 55 patients were subsequently found
to have pancreatic carcinomas. Curative resection ofpan-
creatic carcinoma is very infrequent, and effectiveness of
any therapy for this disease is limited.

Recrudescence of symptoms following a longitudinal
pancreatojejunostomy should demand thorough diag-
nostic evaluation. ERCP following a properly constructed
longitudinal pancreatojejunostomy is usually not very in-
teresting; the dye should flow immediately into the je-
junum, where one can no longer see the opened pancreatic
duct that makes up the posterior wall. In two of our pa-
tients, partial obstruction of the proximal duct was noted
on ERCP and was probably due to inadequate proximal
drainage. In one instance, this was a result of extensive
peripancreatic venous collaterals secondary to superior
mesenteric venous obstruction, making the proximal dis-
section extremely bloody and dangerous. In the other case,
it was probably a technical error, although, if the head of
the gland is quite large, the pancreatic duct can be very
deep, especially in the uncinate process, and difficult to
anastomose to the jejunum. Further surgical intervention
was able to relieve, or significantly reduce, the recurrence
ofpain in five patients: repair ofan incisional hernia, 80%
distal pancreatectomy and cystduodenostomy in one case
each and gastrojejunostomy in two.

In conclusion, drainage procedures for chronic pan-
creatitis are associated with a low morbidity when com-
pared to the high morbidity and mortality reported for
radical resectional operations for chronic pancreatitis and
provide a high degree of pain relief. It does not seem rea-
sonable to wait for the gland to "burn out" and the pain
to resolve. Combined drainage of an obstructed duo-
denum or biliary and pancreatic ducts also carries a low
operative risk and should be strongly considered in pref-
erence to resection. Furthermore, renewed pain, jaundice,
or nausea and vomiting should not simply be attributed
to a failed drainage procedure but should prompt diag-
nostic efforts to identify an additional obstructive process,
which can often be corrected by further surgical interven-
tion.
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DISCUSSION

DR. EDWARD L. BRADLEY III (Atlanta, Georgia): In this very nice
paper Dr. Sugerman and his coworkers remind us ofthe extrapancreatic
complications that occur in chronic pancreatitis. In 28 patients followed
an average of 3 years and collected over a 10-year period, they found a
43% incidence of parapancreatic fibrous obstruction.

This is an interesting and important point. If, in fact, the incidence
of parapancreatic obstruction is this high, prophylactic bypass could be
considered. In fact, Mercadier has recommended that we perform a triple
bypass on all these patients, i.e., the bile duct, the duodenum, and the
pancreatic duct all at the same time.
About 2 years ago, we studied a similar group of patients at Emory.

We followed 80 patients over a 10-year period with an average 6-year
follow-up. We were able to find only a 14% incidence of so-called para-
pancreatic obstruction, and we came to the conclusion that prophylactic
triple bypass on this basis was not warranted. Interestingly, in our study
we found that if they were going to get another obstruction, it occurred
within 6 years after longitudinal pancreatojejunostomy.
My first question to the authors ofthis paper is: How can they account

for this marked difference in incidence? Ifwe review the world literature,
the incidence of common duct obstruction is on the order of 5%, and
that of duodenal obstruction 1%. Do you think that this discrepancy
may reflect delay in referral to your surgical unit?

There are two points in the paper that are particularly worthy of em-
phasis. The first is that, in patients who have simultaneous obstructions,
conservation of pancreatic tissue by a simultaneous bypass is probably
superior to resection as a first stage procedure. The second point, and
perhaps even more important, is that if a longitudinal pancreaticojeju-
nostomy fails to relieve pain, restudy the patient. There is an unappre-
ciated stenosis and recurrence rate with this operation, and you can
salvage many of these people by redoing the procedure.

Finally, there was mention in the paper that elevated intraductal pan-
creatic pressures were found in this group of patients. I hope that Dr.
Sugerman will amplify this particular observation.
The authors have made a very valuable contribution by reminding us

that chronic pancreatitis is a progressive disease, and long-term follow-
up is necessary for these patients. I am grateful to the authors for the
opportunity of reviewing the manuscript.

DR. JOAQUIN S. ALDRETE (Birmingham, Alabama): I wish to con-
gratulate Dr. Sugerman and associates for an excellent paper that not
only documents the effectiveness of drainage procedures to treat the
complications ofchronic pancreatitis, but also clearly notes that in some
patients several of these anatomical deformities produced by the pan-
creatitis coexist. Therefore, a combination of drainage procedures is re-
quired.

I totally agree with the authors that attempts to correct the anatomical
disturbances produced by the fibrotic process in the pancreas by drainage
procedures should be preferred over pancreatic resections. Not only is
the mortality lower but the effectiveness of the drainage procedure in
relieving the pain and other symptoms is better. In fact, I feel that the
indications for operation to treat complications of chronic pancreatitis
are highly specific; they are: (1) obstruction ofthe pancreatic duct resulting
in dilatation to a diameter above 5 mm, (2) obstruction of the common
bile duct resulting in dilatation to a diameter of over 15 mm, (3) the

presence of a pancreatic pseudocyst that measures over 4 cm in diameter,
and (4) duodenal obstruction documented by varium studies, which per-
sists after at least 4 days of treatment with nasogastric suction. Patients
with fibrous chronic pancreatitis who do not have any of these specific
complications and have severe pain should be treated with splanchnic
blocks or surgical resection of the splanchnic ganglia. Only when these
procedures fail, which is seldom, should resection of the pancreas be
undertaken.
Our own experience at the University of Alabama in Birmingham

parallels that reported here by Dr. Sugerman and associates. We have
constructed choledochoduodenostomies in 40 patients with common
bile duct obstruction by the chronic fibrous pancreatitis. In five ofthem,
a side-to-side lateral pancreaticojejunostomy was also constructed because
of coexistent dilatation of the main pancreatic duct. Side-to-side pan-
creaticojejunostomy alone was constructed in 14 other patients. Duodenal
obstruction requiring gastrojejunostomy was found only in two patients.

(Slide) This slide shows our experience with 19 patients who underwent
lateral pancreaticojejunostomy; they have been followed for a relatively
long period of time. There was only one operative death in a young
patient with vasculitis who died of an intracerebral hemorrhage I week
after operation. The other 18 patients survived. There were four late
deaths at 20, 45, 65, and 80 months, after operation. Two patients had
recurrence of the pain, but this was only about 2 or 3 months prior to
their death. Of the 14 patients alive, 11 were followed from 12 to 72
months; they are all free of pain. Three other patients followed from 12
to 32 months were free of pain from 6 to 12 months but then had re-
currence of their pain coinciding with the time when they started to
drink alcohol again, emphasizing that drainage procedures ofthe pancreas
are effective only when the patient is willing to abstain from drinking
alcohol.
Another important point already mentioned by Dr. Sugerman, but

which I would like to emphasize, is that drainage procedures really do
not treat the primary process of chronic pancreatitis. I believe that this
is a relentless process that continues even after the operation; the drainage
procedures, realistically, only treat the complications and not the primary
disease. In the patients we have followed, after some years being free of
pain, three of them developed exocrine pancreatic insufficiency and six
ofthem developed diabetes mellitus. These findings suggest the relentless
progression of the disease.

(Slide) A final comment: I feel the best way to document the dilatation
of the common bile duct is a PTC as shown in this slide. (Slide) Fur-
thermore, in the last 2 years, we have been using computerized tomog-
raphy more and more often to assess the presence of dilatation of the
pancreatic duct. CT clearly shows the dilated pancreatic duct in this
slide; it is my impression that CT will eventually be more commonly
used for these purposes than ERCP.
My only question for Dr. Sugerman is whether you agree that com-

puterized tomography will eventually replace ERCP to assess the dila-
tation of the pancreatic duct in this specific group of patients? I enjoyed
hearing this important paper, which puts into the right perspective the
usefulness of bypass operations to treat the complications of chronic
pancreatitis. I am also grateful for the privilege of discussing this paper.

DR. PAUL H. JORDAN, JR. (Houston, Texas): I want to congratulate
Dr. Sugerman for a lovely paper, and I want to confine my comments
to obstruction of the common duct.


