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Objective
Distal pancreatectomy is performed for a variety of benign
and malignant conditions. In recent years, significant improve-
ments in perioperative results have been observed at high-
volume centers after pancreaticoduodenectomy. Little data,
however, are available concerning the current indications and
outcomes after distal pancreatectomy. This single-institution
experience reviews the recent indications, complications, and
outcomes after distal pancreatectomy.

Methods
A retrospective analysis was performed of the hospital
records of all patients undergoing distal pancreatectomy be-
tween January 1994 and December 1997, inclusive.

Results
The patient population (n 5 235) had a mean age of 51 years,
(range 1 month to 82 years); 43% were male and 84% white.
The final diagnoses included chronic pancreatitis (24%), be-
nign pancreatic cystadenoma (22%), pancreatic adenocarci-
noma (18%), neuroendocrine tumor (14%), pancreatic
pseudocyst (6%), cystadenocarcinoma (3%), and miscella-
neous (13%). The level of resection was at or to the left of the
superior mesenteric vein in 96% of patients. A splenectomy
was performed in 84% and a cholecystectomy in 15% of pa-
tients. The median intraoperative blood loss was 450 ml, the

median number of red blood cell units transfused was zero,
and the median operative time was 4.3 hours. Two deaths
occurred in the hospital or within 30 days of surgery for a
perioperative mortality rate of 0.9%. The overall postoperative
complication rate was 31%; the most common complications
were new-onset insulin-dependent diabetes (8%), pancreatic
fistula (5%), intraabdominal abscess (4%), small bowel ob-
struction (4%), and postoperative hemorrhage (4%). Fourteen
patients (6%) required a second surgical procedure; the most
common indication was postoperative bleeding. The median
length of postoperative hospital stay was 10 days. Patients
who underwent a distal pancreatectomy with splenectomy
(n 5 198) had a similar complication rate (30% vs. 29%), op-
erative time (4.6 vs. 5.1 hours), and intraoperative blood loss
(500 vs. 350 ml) and a shorter postoperative length of stay
(13 vs. 21 days) than the patients who had splenic preserva-
tion (n 5 37).

Conclusions
This series represents the largest single-institution experience
with distal pancreatectomy. These data demonstrate that
elective distal pancreatectomy is associated with a mortality
rate of ,1%. These results demonstrate that, as with pancre-
aticoduodenectomy, distal pancreatectomy can be performed
with minimal perioperative mortality and acceptable morbidity.

Distal pancreatectomy is a term applied to resection of
that portion of the pancreas extending to the left of the

midline and not including the duodenum and distal bile
duct. Distal pancreatectomy is performed for various indi-
cations, including benign inflammatory conditions and be-
nign and malignant neoplasms. In the past decade, pancre-
aticoduodenectomy, or resection of the head of the
pancreas, has been performed with increased frequency
because of a marked reduction in procedure-related morbid-
ity and mortality rates.1–4 The frequency of resection of the
distal pancreas has not risen as dramatically during this
period, primarily because of the relative infrequency of
resectable malignant pancreatic neoplasms involving the
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body and tail of the gland5–7 and a general dissatisfaction
with distal resection for the management of chronic pancre-
atitis.8,9 The purpose of this report is to review a single
high-volume institution’s experience with distal pancreatec-
tomy and to define the current indications and short-term
outcome associated with the procedure.

PATIENTS AND METHODS

From January 1984 to December 1997, 265 patients un-
derwent distal pancreatectomy at The Johns Hopkins Hos-
pital. A retrospective review of hospital records was com-
pleted. Thirty patients were excluded from the reported
patient population because distal pancreatectomy was per-
formed emergently for trauma or as part of a radical resec-
tion for gastric cancer. Statistical analysis was performed
using a commercially available statistical program using the
chi square test and Student’s t test as appropriate. Results
are reported as mean6 standard deviation and/or median.
Statistical significance was accepted at p, 0.05.

RESULTS

Patient Demographics and
Intraoperative Factors

In the 14 years of this study, 235 patients underwent
elective distal pancreatectomy. The annual distribution of
these resections is depicted in Figure 1. A steady increase
has been observed during the past decade. Resection of
pancreatic neoplasms, both benign and malignant, has ac-
counted for most of the increase seen over this period. The
patient demographics and intraoperative factors are pre-
sented in Tables 1 and 2. The mean age of the patients was
51 6 18 years (median age 50 years; range 1 month to 82
years). Nine patients (4%) were younger than 18 years; 54
patients (23%) were older than 65 years. There were 134
women (57%) and 101 men (43%). The racial distribution in
the series was 196 whites (84%), 24 blacks (10%), and 13
other (6%). The mean operative time was 4.76 2.2 hours,
the mean intraoperative blood loss was 8796 1317 ml

(median 450 ml, range 20 to 12,000 ml), and the median
number of units of red blood cells transfused was zero.

Distal pancreatectomy was performed with a concomitant
splenectomy in 198 patients (84%). A cholecystectomy was
performed in 36 patients (15%), liver resection in 14 pa-
tients (6%), gastric resection in 6 patients (3%), and colon
resection in 6 patients (3%). Miscellaneous additional pro-
cedures were performed in 32 patients (14%): nephrecto-
mies (4), Nissen fundoplication (1), appendectomy (1), sal-
pingo-oophorectomy (1), and transduodenal accessory
pancreatic duct sphincteroplasty (1).

Distal pancreatic resection was performed at or to the left
of the superior mesenteric vein in 225 patients (96%). In the
remaining 10 patients, the resection approached the duode-
num, encompassing up to 85% of the gland. The distal end
of the retained pancreas was oversewn in 204 patients
(87%), stapled in 11 patients (5%), and both stapled and
oversewn in 10 patients (4%). In 10 patients (4%), the distal
gland was anastomosed to a Roux-en-Y jejunal limb, cre-
ating a pancreaticojejunostomy.

Pathologic Analysis of Resected
Specimens

The final pathologic diagnoses of the resected specimens
are shown in Table 3. Chronic pancreatitis was the final

Figure 1. Number of distal pan-
createctomies per year from 1984
to 1997. For each vertical bar, the
total number of resections is
shown, as is the number of resec-
tions performed for pancreatic neo-
plasms, both benign and malig-
nant.

Table 1. DEMOGRAPHICS

Age
Mean 51 6 18 yrs
Median 50 yrs
Range 1 mo–82 yrs

Gender
Female 134 (57%)
Male 101 (43%)

Race
White 196 (84%)
Black 24 (10%)
Other 13 (6%)
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diagnosis in 56 patients (24%). Pancreatic neoplasms in-
cluded benign cystadenoma in 52 patients (22%), adenocar-
cinoma in 43 patients (18%), neuroendocrine tumors in 33
patients (14%), and cystadenocarcinoma in 6 patients (3%).
Pancreatectomy was performed for a pancreatic pseudocyst
in 14 patients (6%). Thirty-one patients (13%) were classi-
fied as having a miscellaneous pathologic diagnosis, includ-
ing four patients with papillary cystic and solid neoplasms
(Hamoudi tumors), three patients with nesidioblastosis, and
two patients with metastatic renal cell carcinomas. The
pathologic diagnoses for the nine children included nesid-
ioblastosis (2), chronic pancreatitis (2), pancreaticoblastoma
(1), pancreatic pseudocyst (1), neuroendocrine tumor (1),
ganglioneuroma (1), and Gaucher’s disease (1).

Postoperative Results

Two deaths occurred in the hospital or within 30 days of
the pancreatic resection, resulting in a 0.9% mortality rate
(Table 4). One death followed a thrombotic stroke; intraab-
dominal hemorrhage contributed to the death of the second
patient. There were no deaths in the pediatric age group.
One death occurred in a patient older than 65 years of age,
for a perioperative mortality rate in the older age group
of 2%.

One hundred sixty-three patients (69%) had no postop-
erative complications. Seventy-one patients (31%) had at
least one postoperative complication. Nine patients had two
or more complications. The most common complications
were new-onset insulin-dependent diabetes in 13 patients
(8%), pancreatic fistula in 12 patients (5%), intraabdominal
abscess in 10 patients (4%), small-bowel obstruction in 10
patients (4%), and postoperative hemorrhage in 9 patients
(4%). All pancreatic fistulas closed spontaneously, and all
intraabdominal abscesses were managed with percutaneous
drainage.

Fourteen patients (6%) required a second surgical proce-
dure within 30 days of the initial one. The indications for
reoperation included hemorrhage (5), small-bowel obstruc-
tion (5), pancreatic de´bridement (2), drainage of peripan-
creatic hematoma (1), and tracheostomy (1). The mean
postoperative length of stay was 156 15 days (median
postoperative stay 10 days).

Patients who underwent distal pancreatectomy with sple-
nectomy (n5 198) had a postoperative complication rate
similar to that of patients who had a distal pancreatectomy

Table 2. INTRAOPERATIVE FACTORS

Blood loss (ml)
Median 450 cc
Mean 879 6 1317 cc

Transfusions (units of red cells)
Median 0
Mean 1.0 6 3.0

Operative time (hrs)
Median 4.3
Mean 4.7 6 2.2

Type of resection
At or left of SMV 225 (96%)
Right of SMV 10 (4%)

Distal remnant
Oversewn 204 (87%)
Stapled 11 (5%)
Both 10 (4%)
Anastomosis 10 (4%)

Additional procedures
Splenectomy 198 (84%)
Cholecystectomy 36 (15%)
Liver resection 14 (6%)
Gastrectomy 6 (3%)
Colon resection 6 (3%)
Adrenalectomy 3 (1%)
Miscellaneous 32 (14%)

SMV, superior mesenteric vein.

Table 3. PATHOLOGY

Diagnosis No. of Patients %

Chronic pancreatitis 56 24
Cystadenoma 52 22
Adenocarcinoma 43 18
Neuroendocrine tumors 33 14
Pseudocyst 14 6
Cystadenocarcinoma 6 3
Miscellaneous 31 13

Table 4. POSTOPERATIVE RESULTS

Number %

Death
Yes 2 0.9
No 233 99.1

Reoperation
Yes 14 6
No 222 94

Complications
None 163 69
Yes 71* 31

Diabetes 19 8
Pancreatic fistula 12 5
Intraabdominal abscess 10 4
Small-bowel obstruction 10 4
Hemorrhage 9 4
Infection 8 3
Pulmonary 5 2
Miscellaneous 8 3

Length of stay (days)
Mean 15 6 15
Median 10
Range 5–111

* 9 patients had two or more complications.
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with splenic preservation (n5 37) (30%vs.30%) (Table 5).
In addition, there were no significant differences between
the two groups in terms of operative time (4.66 2.6 hours
vs. 5.1 6 1.7 hours) or intraoperative blood loss (9526
1411 ml vs. 566 6 652 ml). Patients undergoing splenec-
tomy had a shorter length of postoperative stay (136 14
daysvs.21 6 21 days, p5 0.008). Both deaths occurred in
patients who underwent a splenectomy.

The cohort of patients who underwent a distal pancrea-
tectomy for benign disease (n5 170) was compared with
those with malignant conditions (n5 65) (Table 6). There
was no significant difference in terms of complication rate
(31% vs. 34%), operative time (4.56 1.9 hoursvs. 5.1 6
2.7 hours), intraoperative blood loss (8546 1414 ml vs.
912 6 846 ml), or length of postoperative stay (146 14
daysvs.15 6 18 days). One death occurred in each group.

DISCUSSION

Resection of the distal pancreas dates back more than a
century to the first reported resection of a malignant pan-
creatic tumor by Billroth in 1884.10 By early in the 20th
century, case reports by Finney at Hopkins10 and Mayo in
Rochester11 had described the surgical technique and short-
term outcome for distal pancreatic resection. In a review of
the published literature by Finney,10 only 9 of 17 patients
survived the procedure. All deaths occurred in patients with
pancreatic cancer. This trend continued through most of this
century: pancreatic resection was associated with significant
perioperative morbidity and mortality rates,12 leading many
groups to suggest that pancreatic resection for pancreatic
cancer be abandoned.

During the past decade, however, significant improve-
ment in the short-term outcome after pancreaticoduodenec-
tomy has been reported at a number of high-volume cen-
ters.1–4,13,14These results have also been extended to distal
pancreatic resection, as evidenced by a report by Fernandez-

del Castillo et al.3 They reported a 1.4% perioperative
mortality rate and a 20% incidence of complications in a
series of 71 patients.

In the current series, a 0.9% perioperative mortality rate
was observed, with a complication rate of 31%. The most
prevalent complication was new-onset insulin-dependent
diabetes mellitus, which was observed in 19 patients (8%).
This sequelae reflects the loss of pancreatic islet cell mass
associated with surgical resection, as well as the underlying
disease process. Two of the other common postoperative
complications, pancreatic fistula and intraabdominal ab-
scess, were managed without surgery, although they ex-
tended the length of postoperative stay. Although significant
intraoperative blood loss occurred in selected patients
(blood loss ranged from 20 to 12,000 ml), the median
number of transfusions in this series was zero. Postoperative
hemorrhage occurred in nine patients (4%), with five pa-
tients requiring urgent reexploration for bleeding and a sixth
patient requiring a delayed second surgical procedure to
evacuate a peripancreatic hematoma.

The results from this series, which is believed to be the
largest series of distal pancreatectomy reported, nicely com-
plement the prior report by Fernandez-del Castillo et al.3

Other institutions have reported small series with distal
pancreatectomy for either pancreatic cancer6,7 or chronic
pancreatitis8,9,15 without a perioperative death. These re-
sults probably represent the experience of high-volume cen-
ters, which has recently been recognized in the management
of complex surgical procedures.16–18 Published data from
two large statewide registries have shown that perioperative
morbidity and mortality rates and hospital costs were sig-
nificantly reduced in high-volume centers when compared
with centers performing a low volume of pancreatic resec-
tion. These data have suggested that the experience of a
high-volume institution lowers perioperative mortality and
morbidity rates and duration of hospital stay, even when
controlling for patient characteristics and comorbidities.
The results of this current study and other reports of distal
pancreatectomy would suggest that the regionalization of

Table 6. BENIGN VS. MALIGNANT

Benign Malignant p

Number 170 65
Length of stay (days)

Mean 14 6 15 15 6 18 0.977
Median 10 9

Blood loss (ml)
Mean 854 6 1414 912 6 846 0.815
Median 500 cc 600 cc

Operative time (hrs)
Mean 4.5 6 1.9 5.1 6 2.7 0.082
Median 4.1 4.5

Morbidity 31% 34% 0.633
Mortality 0.5% 1.5% 0.521

Table 5. SPLENECTOMY VS.
NONSPLENECTOMY

Splenectomy
No

Splenectomy p

Number 198 37
Length of stay (days)

Mean 13 6 14 21 6 21 0.008
Median 10 15

Blood loss (ml)
Mean 952 6 1411 566 6 652 0.14
Median 500 cc 350 cc

Operative time (hrs)
Mean 4.6 6 2.6 5.1 6 1.7 0.685
Median 4.1 5.0

Morbidity 30% 29% 0.935
Mortality 1% 0% 0.553
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care for this complex surgical resection might also have a
substantial impact on the outcome for patients undergoing
this procedure.

In recent years, a trend has been observed at our institu-
tion toward an increased frequency in the performance of
distal pancreatectomy (Fig. 1). This increase, however, is
not as dramatic as that observed for the performance of
pancreaticoduodenectomy.4 This is in part the result of the
limited indications for distal pancreatic resection. Although
resection of pancreatic neoplasms (both benign and malig-
nant) has accounted for most of the increase in distal pan-
createctomy at our institution, the most common pancreatic
tumor, ductal adenocarcinoma, when arising in the body or
tail of the gland usually presents at a late stage, often with
evidence of either metastatic or locally unresectable disease.
In the current series, only 49 patients (21%) underwent
resection for adenocarcinoma of the pancreas, including
both ductal carcinoma and cystadenocarcinoma. Although
this series would seem small, it surpasses the number of
resections performed for pancreatic cancer of the body and
tail in two recent series from the Mayo Clinic and Memorial
Sloan-Kettering Cancer Center.6,7 Long-term survival rates
are not available for patients who underwent resection in
our series; therefore, the potential curative benefit of this
procedure in our hands has yet to be defined. Analysis of
short-term outcome would suggest, however, that resection
for a malignant indication is not associated with a signifi-
cant increase in perioperative morbidity or mortality rates,
operative time, or postoperative length of stay.

Similarly, the role of pancreatic resection for chronic
pancreatitis has been questioned.8,9 Rattner et al8 have con-
cluded that even when chronic pancreatitis appears to in-
volve primarily the body and tail of the pancreas, distal
pancreatectomy seldom provides sustained pain relief. Sim-
ilarly, Sawyer and Frey9 have concluded that distal pancre-
atectomy is indicated in only 5% to 15% of patients with
chronic pancreatitis. Although in their experience 90% of
patients with disease limited to the body and tail of the
gland had good results in terms of pain relief, nutrition, and
preservation of endocrine function, follow-up was limited
and long-term outcome remains in question. The current
series also does not provide extended follow-up of the
symptomatic relief of chronic pancreatitis and therefore also
leaves in question the long-term benefits of this procedure.

Recently, various modifications of pancreatic resection
techniques have been offered in hopes of preserving both
pancreatic parenchyma and the need for adjacent organ
resection (duodenum, bile duct, spleen).19–22 These proce-
dures include both pancreatic head resections that spare
both the duodenum and biliary tree,performed for chronic
pancreatitis,17,18and lesser resections of the midsegment of
the gland21 or simple enucleation of benign cystic or islet
cell tumors.22 Although excellent short-term results have
been provided with these procedures, in almost all cases
they require significant surgical experience and are likely

best confined to high-volume centers because of their rela-
tively limited indications.

Finally, this series has addressed the role of splenic
preservation during distal pancreatectomy. The traditional
distal pancreatectomy performed withen blocresection of
the spleen was thought to be necessary because of the close
relation of the splenic artery and vein to the body of the
pancreas. In 1943, Mallett-Guy and Vachon described the
technique for splenic preservation during distal pancreatec-
tomy.23 Recently, three series have reported a considerable
experience with splenic preservation.15,24,25 The surgical
procedure can be performed with either splenic artery and
vein division distal to the tail of the gland at the splenic
hilum24 or with preservation of the entire length of these
structures, which is a more time-consuming procedure.

In two series, comparisons were performed between pa-
tients undergoing distal pancreatectomy with and without
splenectomy. In the first series of 21 patients reported by
Richardson and Scott-Conner,25 there were no deaths in
either the splenectomy or splenic-preservation groups.
Splenic preservation was accomplished with no increase in
complication rate, operative time, or length of postoperative
stay. In a similar series reported by Aldridge and William-
son,15 conventional pancreatectomy with splenectomy was
performed in 42 patients, resection with splenic preserva-
tion in 35 patients. There were no postoperative deaths in
either group and similar complication rates. The authors of
both series concluded that the spleen can be safely pre-
served in many patients undergoing distal resection, and this
technique should be more liberally applied.

In the current series, only 16% of patients had splenic
preservation. As with other series, retrospective compari-
sons suggest no difference in operative time, blood loss, or
postoperative morbidity and mortality rates. Patients under-
going distal pancreatectomy with splenectomy did, how-
ever, have a significantly shorter postoperative stay. In
general, it is the policy at our institution to apply splenic
preservation selectively based on the anatomic relation of
the structures, the presence or absence of splenic vein in-
volvement with the disease process, and the extent of re-
section necessary based on the underlying pathology. Anen
bloc splenectomy is always performed when malignancy is
suspected.

In conclusion, this series has demonstrated that distal
pancreatectomy can be safely performed for a variety of
pancreatic diseases, including chronic pancreatitis and be-
nign and malignant pancreatic neoplasms. The procedure
can be completed with a minimal mortality rate and an
acceptable perioperative morbidity rate. The majority of
postoperative complications do not require invasive treat-
ment, although the hospital stay is generally prolonged in
association with complications. There appears to be mini-
mal difference in short-term outcome when distal pancrea-
tectomy is performed either with or without splenectomy or
for benign or malignant disease.
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Discussion

DR. ANDREW L. WARSHAW (Boston, Massachusetts): This is, as
Dr. Lillemoe said, an experience of 235 patients over 14 years—
roughly 17 per year on average but most recently, 30 to 40 per
year, reflecting the increasing volume of pancreatic surgery which
is attracted to this premier institution. It clearly demonstrates that
distal pancreatectomy can be done with very low mortality, the
lowest reported as far as I know, and acceptable morbidity. As any
good study should, it is a door-opener by stimulating many more
questions, which I would like to ask the authors.

The 14-year time span will allow longitudinal observations, not
only of the case members but evolution of case finding and case
selection. How much has the common use of imaging tests in-
creased the discovery of asymptomatic lesions such as cyst ade-
nomas? Or decreased the fruitless attempted resection of carcino-
mas which are local, extensive, or metastatic?

Your length of stay averaged 15 days with a median of 10,
almost equal to the length of stay which you have reported for
Whipple operations. But what is it down to now? I suspect it is
considerably lower in recent years.

There were 9 significant intraabdominal hemorrhages and 14
patients required early reexploration. Are these complications on
the decline with modern technique and can they be prevented?

One fourth of your patients were resected for chronic pancre-
atitis—a small absolute number, all things considered. Does this
reflect your disappointment with the success rate in treating pain in
this disease with distal pancreatectomy, as we found in the absence
of localized pathology such as a pseudocyst in the tail?

Twenty-five percent had a cystic neoplasm, but only 3% were
cystadenocarcinomas. Since mucinous cystadenocarcinoma is
more prevalent than the benign or borderline mucinous cystic
neoplasms and 70% of mucinous cystadenocarcinomas are in fact
resectable in most series, including ours, does this indicate that
most of your cystic neoplasms were serous cystadenomas which
did not become malignant? Or might your pathologists be less
likely than ours to call a borderline mucinous cystic neoplasm
cancer?

Eighteen percent of your patients had a ductal adenocarcinoma.
This is in fact higher than I would have expected, since resectabil-
ity of these lesions in general is so low. What is the denominator
for these patients who are somewhere about 48 patients? What’s
the denominator for that 48? Is your resection rate higher than the
5% to 15% reported by other institutions? Or do you do an
extended dissection such as you are advocating for the Whipple
operation? Or are you willing to leave gross tumor behind for a
palliative excision?

You show that splenic preservation does not add risk, but does
it provide substantial benefit in the adult? How do you balance
such benefit against potential compromise of a cancer operation?

Finally, what are your indications for lesser procedures, either
enucleation of smaller tumors or middle segment resection with
Roux-en-Y reconstruction for greater preservation of pancreatic
tissue?

While only 8% of your patients developed new insulin-depen-
dent diabetes, surely more of them became diet-controlled diabet-
ics or required oral agents, and, certainly, more of them will
become insulin-dependent over time.

We accept enucleation of small islet cell tumors but worry about
enucleation of the mucinous cystic neoplasms, especially since
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their malignancy may be and remain uncertain at the operating
table.

We have now done 20 middle segment reductions and found
them safe and suitable for selective lesions and for the purpose of
preserving pancreatic tissue.

The size and quality of the Hopkins experience qualifies this as
a benchmark report for perioperative outcomes.

DR. WILLIAM H. NEALON (Galveston, Texas): In the current
report, the outcomes of 235 patients who have undergone distal
pancreatectomy from 1984 through 1997, only 45 of which were
performed prior to 1990 and thus, 190 of which have been per-
formed since that date, are considered.

The authors describe the same sort of superb operative outcomes
that we have all come to expect from this center with a mortality
below 1%.

The fascinating mix of diagnoses managed by the procedure is
consistent with the experiences of other major centers and is
dominated by chronic pancreatitis and benign and malignant neo-
plasms, primarily cystic.

I have four questions:
First, in view of the fact that the largest percentage of patients

underwent operation for chronic pancreatitis, what was the indi-
cation for this operation in that subset?

Since pseudocysts were listed as a separate entity for indication
for operation, I presume these represent patients who were thought
to have primarily disease in the body and tail of the pancreas. I
wonder if you have any information—Dr. Warshaw already asked
about the success rate for pain relief–but if you have any infor-
mation on the degree of disease in the head of the gland in this
subset of patients.

Second, you list diabetes as the most common complication with
this operation. I wonder if there is any correlation between that
outcome after operation and the diagnosis of chronic pancreatitis?

I also will mention that I have some concern when a report like
this includes a morbidity rate of 30%, when this specific compli-
cation of glucose intolerance is included as a primary source of
complication. Isn’t glucose intolerance quite predictable when the
body and the tail of the pancreas are known to be anatomically
where the majority of beta cells reside? And isn’t some element of
glucose intolerance, therefore, predictable and possibly represent
something you might term as a predictable outcome as opposed to
an actual complication?

Third, I wonder if you have looked closely at your patients who
have had massive hemorrhage. Although it’s a small number, was
the management of the splenic artery or vein different in any way
in that subset? Were any of those patients the ones that were
managed by a stapling device across the body of the pancreas?

And my fourth question similarly relates to the complication of
fistula formation: was any of the smaller subset of patients man-
aged in a different fashion for the divided end of the pancreas,
those that were managed by some of the alternative methods,
particularly the placement of the stapling device?

DR. JAMES A. O’NEILL, JR. (Nashville, Tennessee): Since you
included children in your report, it raises a question as to whether
you and your colleagues make any effort toward splenic preser-
vation in that regard.

I might share this experience with you. We recently reported 51
patients with various endocrine disorders that had varying degrees
of what one might call distal or extended distal pancreatectomy.

Now this is from a group of 84 patients that had various forms of
distal pancreatectomy. And in the childhood age group, the entities
are ordinarily various neuroendocrine disorders, including adeno-
mas and diffuse islet cell dysplasia, trauma, usually with pancre-
atic pseudocysts associated, and chronic familial forms of pancre-
atitis. And in this group of 84 patients, there were 6 patients who
had splenectomy performed. All of these patients had, at some
time during their course, prophylactic therapy. It is of interest that
in the follow-up of those patients—and these span about 25
years—there were two deaths due to postsplenectomy sepsis at 2
and 5 years following operation.

It certainly is the case that our results were similar to yours in
terms of a very low fistula rate. There was no mortality, operative
mortality, in this group of patients. So distal splenectomy, at least
for benign disorders, is a relatively safe operation. But the long-
term outlook relative to splenectomy and postsplenectomy sepsis,
certainly in the childhood age group and in infancy, there is no
argument about that. The risk in adults is less, but it isn’t zero.
And, therefore, the question is whether with long-term follow-up
you might see more problems with postsplenectomy sepsis.

And the question: Other than for malignant disease, should
efforts be made to preserve the spleen? We will continue to do so
in the age group that we deal with. I would be interested in your
views of the young adult.

DR. KEITH D. LILLEMOE (Closing Discussion): I’d like to thank
the discussants for their comments. Dr. Warshaw, I really do agree
with you that the new technology has brought forth a lot of
previously asymptomatic benign cystadenomas of the pancreas
that we have been referred probably because of our increasing
experience with pancreatic surgery. Other new technology which
has been helpful—we generally perform diagnostic laparoscopy in
people with suspected adenocarcinoma of the body and tail of the
pancreas in order to stage those patients to rule out peritoneal or
liver metastasis, feeling that most of these patients have nothing to
gain from a laparotomy in terms of palliation.

Both Dr. Warshaw and Dr. Nealon asked about the intraopera-
tive hemorrhage. We really can’t quantitate the operative tech-
niques very well. You can’t read between the lines of most
operative notes. Certainly portal hypertension, occlusion of the
splenic vein by cancer is a factor that may very well have con-
tributed, or a benign inflammatory condition could very well have
contributed, to the portal hypertension in these cases.

We, too, do not consider distal pancreatectomy a primary oper-
ation for most patients with chronic pancreatitis. We feel, as do
most, that the heart of chronic pancreatitis begins in the head of the
pancreas and, particularly in later years, where our increasing
experience with pancreaticoduodenectomy has gone after this as
being the sole problem with chronic pancreatitis. Most of our
indications for distal pancreatectomy have involved an isolated
distal stricture in the body or tail of the gland that has been seen on
ERCP, which also raises the potential for a malignancy at that
point.

Dr. Nealon asked about our outcome. We are concurrently
evaluating a number of surgical options for chronic pancreatitis as
part of a separate investigation and, therefore, we do not have
those results to report today.

Andy, we do not know our absolute denominator for pancreatic
cancer of the body and tail. Clearly, this number is small compared
to that. Both your group, the group at Mayo, the group at Memorial
Sloan-Kettering, and we previously have reported that these cases
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are frequently unresectable, both at the time that they present with
simply CT scans as well as with our staging. I don’t have that
number, nor do I have the follow-up in terms of the survival of
those patients.

We certainly do not attempt a palliative resection for pancreatic
cancer of the body and tail, although I would have to acknowledge
that in some cases there was a positive margin, usually at the celiac
axis.

The splenectomy is always performed when cancer is suspected, so
we do not compromise our cancer operation with splenic preservation.

We have an interest in the lesser operations. Last year at this
meeting, Dr. Pitt reported our limited experience with approxi-
mately 14 patients with enucleation of serous lesions. Many of
these were located in the head of the pancreas—trying to avoid a
Whipple in these otherwise normal glands. Whereas, if we are in
the body and tail, we will more likely than not go with a distal
pancreatectomy.

We have no experience with your midsegment pancreatectomy.
I certainly have seen your work and think it is an excellent option
in those selected patients with tumors that fall into that area.

We acknowledge, for both Bill and Dr. Warshaw, that a longer
follow-up is necessary to determine the absolute incidence of
diabetes mellitus. And, Bill, we struggled whether to consider this
a complication or just the extent of the disease process. Certainly,
the patients with chronic pancreatitis had a greater incidence of
postoperative diabetes.

Dr. Nealon, in addition to the questions I have tried to answer in
conjunction with Dr. Warshaw’s, asked if there was any correla-
tion with fistulas and the use of the stapling device, and we do not
have that analysis.

Dr. O’Neill, we are certainly interested in splenic preservation
in all our young children. We are aware that postsplenectomy
sepsis is not isolated only to children. As I said, certainly if there
is the specter of malignant disease, either for a big cystic neoplasm
or what is suspected to be an adenocarcinoma, we do not consider
splenic preservation. But in many of the other cases, we will do
that. Of course, a lot of times for malignant and sometimes benign
disease with chronic pancreatitis, we will run into cases of splenic
vein thrombosis, and we will plan to take the vein routinely in that
situation.

700 Lillemoe and Others Ann. Surg. ● May 1999


