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Objective Results

To quantitate disease-specific hospital-based medical costs
in 34 patients with chronic pancreatitis before and after treat-
ment by either duodenal-preserving pancreatic head resection

Twenty-one patients had DPPHR and 13 had PPPD. Patients
in the PPPD group were slightly older, but other clinical char-
acteristics were similar. Before surgery, the mean number of

(DPPHR) or pylorus-preserving pancreaticoduodenectomy
(PPPD).

admissions per patient per year, days in the hospital per pa-
tient per year, and disease-specific hospital-based medical
costs per patient per year were not significantly different be-
tween groups. After surgery, those three variables were simi-
lar between the groups but significantly less than preoperative
values. Pain control remained significantly improved after 36
months of follow-up.

Summary Background Data

Pancreatic head resection in selected patients with chronic
pancreatitis provides pain relief and improves quality of life,
but the effect on healthcare costs is unknown.

Methods

This observational cohort study comprised 34 selected pa-
tients with chronic pancreatitis followed up exclusively at the
authors’ institution treated by either DPPHR or PPPD be-
tween 1992 and 1997.

Conclusions

In selected patients with chronic pancreatitis, DPPHR and
PPPD are equally effective in providing long-term pain relief
and decreasing disease-specific hospital-based costs.

Patients with chronic pancreatitis who have severe recupancreatic heatl Recent studies evaluating the safety and
rent abdominal pain as the predominant symptom ofteafficacy of surgery in patients with chronic pancreatitis have
require in-hospital treatment, including intravenous narcotifocused on perioperative complication and death rités,
analgesics, gut rest, total parenteral nutrition, celiac plexumaintenance of pancreatic functidf®®°and patient out-
blocks, endoscopic stent therapy, pancreatic lithotripsy, antbme as assessed by either pain scofesr quality of life
occasionally surgical resection or draindgall of these indices®>*® Although DPPHR and PPPD have been shown
interventions are associated with hospital-based medictd be equivalent operations in terms of safety and effica-
costs. Pancreatic head resection, either pylorus-preserving>® their effect on healthcare costs is unknown. The
pancreaticoduodenectomy (PPPD) or duodenal-preservipgimary aim this study was to assess the impact of surgery
pancreatic head resection (DPPHR), are the operations of the disease-specific hospital-based medical costs in-
choice to achieve pain relief and improve quality of life incurred by a selected group of patients with chronic pancre-
the selected group of patients with chronic pancreatitis whatitis undergoing pancreatic head resection.
have a nondilated pancreatic dust§ mm) and an enlarged
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From 1992 until 1997, 74 consecutive patients with
chronic small duct pancreatitis and an inflammatory mass
(>30 mm in diameter) in the head of the pancreas who were
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seen, evaluated, and treated by a pancreaticobiliary group
(TJH., S.S., GA.L, E.F) at our institution underwent
DPPHR or PPPD as the primary surgical procedure for their
chronic pancreatitis. All patients were ethanol-free at the
time of surgery, all had severe abdominal pain requiring
narcotic analgesics, and most required recurrent hospital
admissions for gut rest, intravenous hydration, and pain
control. From this group of patients, 34 qualified for this
study based on the following inclusion criteria: all medical
care and hospital stays for at least 12 months before surgery
and at least 12 months after surgery were done exclusively
at Indiana University Medical Center, for which complete
financial (IBAX system) and clinical data (PHAMIS sys-
tem) were available; patients completed a visual analog pain
scalé® both before surgery and at specific times during the
postoperative follow-up; and there was histopathologic con-
firmation of chronic pancreatitis.

Patient medical records and office charts were used to
obtain demographic data, etiology of pancreatitis, preoper-
ative diabetes, need for pancreatic enzyme replacement,
surgical indications, and postoperative complications. The
type of operation done was nonrandomized and was based
on patient preferences after a thorough discussion of the
risks and benefits of each procedure. A Beger-type resection

) . i 0 )
(Fig. 1) was performed in 8 patients (38%) and a Frey typ‘%:igure 1. Beger-type procedure: subtotal resection of the pancreatic

reseaiqn (Fig. 2) in_ the remaining 13 (62%)- A py|0rus'_head and uncinate process, maintaining the blood supply to the duo-
preserving pancreaticoduodenectomy (Fig. 3) was done iflenum via a small rim of remaining pancreas along the bile duct and

all 13 patients in the PPPD group. All patients when quesduodenum. Reconstruction is by an end-to-side pancreaticojejunos-
tioned reported that they were admitted to the hospital anéP™ t© the body and tail of the pancreas, and a side-to-side pancre-
. . . fticojejunostomy to the remnant pancreatic head.

underwent endoscopic or surgical procedures exclusively at
Indiana University Medical Center during their periods of
observation. A visual analog pain scale was administeredatabases contain information on admission and discharge
before surgery and at 6, 12, 24, 36, 48, 60, and 72 monthdates, length of stay, Diagnostic Related Group (DRG),
after surgery by outpatient clinic personnel or direct mail-principal procedure, and hospital-based direct costs. Hospi-
ing. Patients were followed up before surgery for a mean ofal-based direct costs consisted of operating room and re-
26 months (range 12—-36) and after surgery for a mean of 4tovery room, hospital room, ERCP suite, radiology, phar-
months (range 12-73). macy, laboratory, and ancillary costs. All hospital-based

Our economic analysis used a societal perspective focugosts were adjusted for inflation to 1996 dollars using the
ing on the disease-specific hospital-based medical costsedical care consumer price index. Physician costs were
incurred in this patient population. The hospital-based medapproximated using the 1996 Medicare resource-based rel-
ical costs used in this study included variable costs, fixeditive value scale for fees. Physician fees were calculated
costs, and indirect costs. The primary economic outcomessing relative value units (RVUs) for the appropriate CPT
of this study included both the hospital and physician costgodes for operation, endoscopic therapy, or celiac plexus
for the disease-specific procedures used to treat chroniglock multiplied by the 1996 Medicare conversion factor for
pancreatitis directly, such as celiac plexus blocks, endosurgical services priced at $40.799. Practice cost RVUs and
scopic retrograde cholangiopancreatography (ERCP) witprofessional liability insurance RVUs were not included in
or without sphincterotomy and pancreatic duct stent placethis analysis. Total disease-specific hospital-based medical
ment, and abdominal surgery that was directly related t@osts were defined as the sum of the hospital cost and
chronic pancreatitis (DPPHR and PPPD) or that was necphysician costs. Continuous data were analyzed using one-
essary to treat a complication of surgery (drainage of abway analysis of variance and nominal data using the Fisher
scess or fistula, pancreatitis, incisional hernia repair, smakxact test. Cost data were assessed for normality of distri-
bowel obstruction) or recurrent pain (revision of pancreati-bution. Normally distributed cost data were analyzed by
cojejunostomy, completion pancreatectomy). analysis of variance (parametric test). Cost data with an

Hospital cost data were collected from TSI integration ofabnormal distribution were analyzed by the Wilcoxon
the inpatient clinical (PHAMIS) and financial (IBAX) da- signed-rank test (nonparametric tes8ignificance was de-
tabase systems at Indiana University Medical Center. Thesined asP < .05.
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Figure 3. Pylorus-preserving pancreaticoduodenectomy: the head of
the pancreas and uncinate process, duodenum, and distal common
bile duct are resected. Gastrointestinal continuity is reestablished by an
end-to-side pancreaticojejunostomy, end-to-side choledochojejunos-
tomy, and end-to-side pylorojejunostomy.

codeine a value of 1) used before surgery was-1®in the

Figure 2. Frey-type procedure: local excision of the pancreatic head DPPHR group and & 5 in the PPPD group. Almost all

overlying the ducts of Wirsung and Santorini and the uncinate, along patients in both groups had prior attempts at controlling
with their tributary ducts, and decompressing the intrapancreatic por-
tion of the common bile duct. Drainage is improved by opening the main
pancreatic duct in the body and tail of the pancreas. The locally re-

sected head and the opened main pancreatic duct in the body and tail Table 1. PREOPERATIVE CLINICAL
are then drained into a Roux-en-Y limb of jejunum. CHARACTERISTICS
DPPHR PPPD P
=21 = 13) Value*
RESULTS M=2) =19 Vale
Age (y) 3710 50 = 11 .001
Of the 34 patients available for study, 21 were treatedviale sex (%) 11 (52) 7 (54) 1.00

with DPPHR and 13 with PPPD (Table 1). Patients in theFtiology of pancreatitis (%)

DPPHR group, with a mean age of 37 years, were signifi- Ao~ By 862 709
tly younger than patients in the PPPD group, with a Pancreas dvisum 4(19) 2(19) - 1.00

cantly young P ~FrD group, Idiopathic 2(10)  3(8  .348

mean age of 50 years?(= .001). This difference may |ngications for resection (%)

reflect the fact that PPPD is considered the more conven- Pain 20 (95) 10 (77) 274

tional standard of care, which appeals to the elderly patient, Inabilty to eat, weight loss 1(5) 3(29

rather than DPPHR, which was viewed as a newer, Iesgreo'o' pain severity. 83x21 78+19 .40
. . . . reop. duration of pain (months) 38 +27 29 =* 31 .379

comprehensive alternative. Approximately 75% of pat'e”t%any equianalgesic narcotic doset 10 + 8 8+5 406

in both groups were alcohol abusers, and the predominamtio interventions (%)

indication for surgery was longstanding abdominal pain. ERCP 20(95)  10(77) 274

Initial average pain scores using a visual analog pain scale Pancreatic duct stents 6 (29 323 1.00

(0, no pain; 10, most severe pain imaginable) were 8.3 for icbentac plexus block ggj; ggg 'Zgg

the DPPHR group and 7.8 for the PPPD group. This reprep:ncereeastiC enzyme use 7 (35) 3(29) 704

sented severe pain; in the vast majority of patients in both

groups, the pain was regarded as continual rather thapPPHR, duodenal-preserving pancreatic head resection; PPPD, pylorus-preserv-
intermittent and had been present for an average of approj@g pancreaticoduodenectomy; ERCP, endoscopic retrograde cholangiopancre-
. . . atography.

imately 3 years before surgery. All patients in both groups. rig.e; exact test.

had stopped ethanol use before surgery, but all patients wefequianalgesic narcotic dose based on multiplying the number of tablets taken
taking narcotic analgesics to control their pain. The averag@er day by the assigned factor: propoxyphene = 0.75, codeine = 1, hydro-

. . . .~ codone = 2, oxycodone = 4, hydromorph = 8, fentanyl patch 25 =15.
equianalgesic dose of narcotic (based on a scale assignifg Y yeromorpnone — m, ey peren o med
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Table 2. HOSPITAL LENGTHS OF STAY Table 3. COMPLICATIONS AND DEATHS
AND AVERAGE DISEASE-SPECIFIC
MEDICAL COSTS PER PATIENT DPPHR  PPPD P
(n=21) (n=13) Value*
DPPHR PPPD P
(n=21) (n = 13) Value Early postoperative complications
Delayed gastric emptyingt 1 (5%) 3 (23%) 274
Length of stay 11.4 +82 124 +58 .696* Pancreatic fistulat 2(10%) 1(8%) 1.00
(days) Pneumonia 1 (5%) 1(8%) 1.00
Hospital costs $21,878 = 16,219 $25,746 + 14,702  .489t Wound infection 3(14%) 2(15%) 1.00
(range) (12,595-75,003)  (16,303-70,828) Reoperation 2(10%)  2(15%) 627
Physician costs Intraabdominal abscess 3(14%) 1(8%) 1.00
Total RVUs 37.96 67.54 Death 1(6%) 0 1.00
Medicare $1,549 $2,756 Late postoperative complication
costst Ventral hernia 4(19%) 2(15%) 1.00
Total costs $23,381 = 16,496 $27,295 + 14,702 0.018% Strictured pancreaticojejunostomy 0 2(15%) 139
Bowel obstruction 1 (5%) 0 1.00
DPPHR, duodenal-preserving pancreatic head resection; PPPD, pylorus-preserv- Late death 2(10%) 1 (8%) 1.00
ing pancreaticoduodenectomy; RVU, relative value unit.
* Two-tailed t test. DPPHR, duodenal-preserving pancreatic head resection; PPPD, pylorus-preserv-
1 Kruskal-Wallis one-way analysis of variance on ranks. ing pancreaticoduodenectomy.
I Total RVUs times the 1996 Medicare conversion factor for surgical services of * Fisher exact test.
$40.799. T Inability to resume oral intake >10 days after surgery.

¥ =30 ml/day of amylase-rich drain fluid >10 days after surgery.

their abdominal pain with ERCP and sphincterotomy, pan-utilization and hospital admission rates were reflected in the
creatic duct stents, somatostatin therapy, or celiac plexusomparable average hospital costs ($8,129 and $8,383),
blockade. Less than a quarter of all patients had diabetgshysician RVUs (40.7 and 31.5), and total disease-specific
requiring exogenous insulin or oral hypoglycemic agentshospital-based medical costs ($9,818 and $9,673) per pa-
and approximately one third routinely used pancreatic entient per year.
zyme replacement. In the postoperative period, hospital-based resource uti-
The length of hospital stay and cost data for the twolization declined dramatically. The average number of hos-
surgical procedures evaluated are shown in Table 2. Thpital admissions per patient per year was 0:78.1 P =
mean total hospital-based medical costs per patient fol003 vs. preoperative) in the DPPHR group and 6.4.9
DPPHR were $3,914 less than for PPAD= .018). This (P = .053 vs. preoperative) in the PPPD group. Correspond-
trend toward lower cost for DPPHR was the result of bothingly, the average number of hospital days per patient per
a lower hospital cost (roughly proportional to the length ofyear (2.8 and 2.5), ERCPs (0.05 and 0.03), and celiac blocks
stay) and lower total RVUs assigned to the procedure itself(0.1 and 0.05) also declined during the postoperative period.
resulting in a decrease in calculated physician costs. Earlyotal disease-specific hospital-based costs (DPPHR $4,245,
and late postoperative complications are shown in Table 3?PPD $4,387) were similar between groups, but both were
The types of postoperative complications and their respecsignificantly less than accrued before surgery (DPPPIR,
tive incidence were comparable between the two groups a903; PPPDP = .033). Further, the majority of hospital
well as similar series reported in the literatdré:***There  admissions and hospital costs incurred in the postoperative
were no early postoperative deaths in the PPPD group angeriod, 77% in the DPPHR group and 68% in the PPPD
one early postoperative death in the DPPHR group. Thigroup, were due to a procedure-related complication, such
death occurred in a 56-year-old woman in whom criticalas delayed gastric emptying, incisional hernia repair, or
celiac stenosis was unrecognized and the pancreaticodusmall bowel obstruction, rather than recurrent episodes of
denal arcade was disrupted during the procedure, resultingancreatitis or pain (see Table 4).
in antral ischemia requiring reoperation. During anesthetic The improvement in the visual analog scale pain score at
induction for the reoperation, aspiration occurred, resultings months, from an average of 8.3t0 2.1 in the DPPHR group
in acute respiratory distress syndrome and death. and 7.8 to 1.7 in the PPPD group, deteriorated slightly at 24
The mean number of preoperative hospital admissionsnonths (DPPHR 3.4, PPPD 3.1) but still remained signifi-
per patient per year was 2.8 1.2 (range 1-8) for the cantly improved compared with preoperative valuBs<(
DPPHR group and 1.8 2.4 (range 0-5) for the PPPD .001; Fig. 4). Four patients (10%) in the DPPHR group and
group (Table 4). The average time spent in the hospital petwo patients (15%) in the PPPD group returned to ethanol
patient per year was 6.8 12 days for the DPPHR group use after the procedure. Despite this improvement in pain
and 6.1+ 15 days for the PPPD group. Patients were treatedcore, narcotic analgesic use continued in 9 of 21 patients
with an average of 2.6 and 2.1 ERCPs in each group and 0.4t3%) in the DPPHR group and 4 of 13 patients (31%) in
and 0.6 celiac blocks, respectively. These similarities inthe PPPD group, albeit at a significantly lower equianalge-
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Table 4. PREOPERATIVE AND POSTOPERATIVE HOSPITAL AND COST DATA

DPPHR PPPD
(n=21) (n=13)
Preop. Postop. Preop. Postop.
Inpatient care (mean
+ SD)

Hospital admits/yr 20x1.2 0.7 £1.1" 1824 0.4 £0.9
Hospitalized days/yr 6.8 = 12 2.8+ 18 6.1 =15 25+8
ERCPs/yr 26*+1.6 0.05 + 0.002t 2119 0.03 = 0.001t
Celiac blocks/yr 0.4 = 0.06 0.1 £0.04 0.6 = 0.1 0

Costs (mean = SD)
Hospital costs/yr
Physician costs/yr

Total RVUs 40.7 = 12.3 (0-98)
Medicare costst $1,661 + 636
Total costs/yr $9,818 + 9,903

$8,129 + 9,728 (0-40,043)

$412 = 186

$3,825 + 6,319 (0-21,520)
10.1 = 4.6 (0-78.2)

$4,245 + 6,245§

$8,383 + 7,101 (0-21,773)  $4,090 =+ 7,182 (0-30,767)
31.5 + 11 (0-84.7)

$1,289 + 465

$9,673 * 7,245

7.34 + 3.8 (0-21.4)
$297 * 215
$4,387 + 7,135|

DPPHR, duodenal-preserving pancreatic head resection; PPPD, pylorus-preserving pancreaticoduodenectomy; ERCP, endoscopic retrograde cholangiopancreatog-

raphy; RVU, relative value unit. Ranges are given in parentheses.
* P = .0083 vs. preop., analysis of variance.
T P < .001 vs. preop., analysis of variance.

T Total RVUs times the 1996 Medicare conversion factor for surgical services of $40.799.

§ P = .003 vs. preop., Wilcoxon signed-rank test.
|| P = .033 vs. preop., paired t test.

sic dose (DPPHR 3.3 0.7, PPPD 2.4+ 1.6; P < .001)

DISCUSSION

than was being used before surgery. Eight patients (38%) in

the DPPHR group and four patients (31%) in the PPPD Interest in the economic impact of healthcare interven-
group were completely pain-free after surgery. In the DPtions has increased dramatically in recent yéar8oth
PHR group before surgery 17 patients were employed opublic and private payers have grown increasingly aware of
worked in the home, 2 were receiving disability, and 2 werethe costs of chronic conditions and the disproportionate use
retired. After surgery, 14 remained employed or worked inof resources by this minority of patientd.Patients with

the home, 5 were receiving disability, and 2 were retired. Inchronic pancreatitis and chronic abdominal pain consume a
the PPPD group, eight were employed before surgery, twtarge portion of healthcare resources and are a difficult and
were disabled, and three were retired. After surgery sixcostly group to treat. Multiple interventions, including
remained employed, four were disabled, and three wer&RCP with or without endoscopic sphincterotomy, pancre-

retired.
104 # - DPPHR
9
1 % + * - PPPD

8

74

61

5 4 o,

4 * _*

*

34 x { * { + +

2 ty T

14

0

Preop 6 Months 12 Months 24 Months 36 Months
No. of Patients 20/13 20/13 19713 1679 12/5

({ DPPHR / PPPD)

*p <0.001 vs, preop, one-way ANOVA

Figure 4. Pain score before surgery and at 6, 12, 24, and 36 months
after surgery. DPPHR, duodenal-preserving pancreatic head resection;
PPPD, pylorus-preserving pancreaticoduodenectomy. *P < .001
versuspreoperative, one-way analysis of variance.

atic stent placement, and/or pancreatic lithotripsy: total
parenteral nutritiot® celiac plexus block$! and soma-
tostatin therapy?® have all been used with varying degrees
of success. Despite concerns about the costs of managing
patients with chronic conditions, there are few sources of
data that allow us to evaluate one course of treatment versus
another or to weigh the economic impact and benefit of
these differing treatment options.

Pancreatic head resection, either by DPPHR as advocated
by Beger et af. or Frey and Akimura? or PPPD! is the
operation of choice to treat patients with chronic small duct
pancreatitis and an enlarged pancreatic hea80(mm in
diameter). These operations have been shown in multiple
studies to improve the quality of life and decrease pain in
patients with chronic pancreatitts’** Implicit in these
outcome studies is the assumption that patients who have
less or no pain and are experiencing an improved quality of
life will not utilize healthcare resources. Despite its apparent
logic, to our knowledge this important relationship has
never been shown.
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Our primary aim in this study was to quantify the impact been pointed out previously.Although statistically signif-
of surgery on the disease-specific hospital-based medicétant in this small cohort of patients, these cost savings were
costs incurred by patients with chronic small duct pancreselatively small and may not hold up over analysis of a
atitis and an enlarged pancreatic head. We focused olarger group of patients.
disease-specific costs associated with pancreatitis and post-After surgery, both DPPHR and PPPD significantly re-
operative complications to avoid medical costs incurred forduced the pain score, hospital admission rate, and the av-
other conditions (i.e., trauma, chronic obstructive pulmo-erage yearly hospital cost per patient with chronic pancre-
nary disease, coronary artery disease, diabetes) that weagitis. In the early postoperative period (6 months), the pain
not directly affected by the operations under study. Hospiscore decreased approximately 75% in both groups<(
tal-based medical costs were used because high-quality da@o1) and remained significantly decreased during 36
were readily available by integrating currently running in- months of follow-up. These results compare favorably with
patient clinical (PHAMIS) and financial (IBAX) databases those of Izbicki et af who found a median decrease in pain
at our institution. Outpatient costs and indirect costs of caregcore of 90% in the DPPHR group and 75% in the PPPD
such as opportunity costs resulting from lost time fromgroup. In contrast to our findings, Bhler et af reported
work, travel costs to and from the hospital and clinic, or they 5t although 75% of patients were pain-free after DPPHR,

costs of family members providing home care, were nofyny 409% of patients were pain-free after PPPD. In our
included in this analysis because we lacked h'gh'qua“tyexperience, complete pain relief is an uncommon outcome

data on outpatient costs, and quantifying indirect costs ofqr most patients with chronic pancreatitis irrespective of
care remains an inexact science. Despite thelr absence frofgg type of pancreatic head resection performed. Complete
this anaIyS|s_, these cost; should be relatlvely small Whe?elief of pain occurred in only 25% of the DPPHR group
cpmpargd with the hosplFaI?based costs studied, and theé[nd 23% of the PPPD group in this series. The visual analog
distribution should be similar across treatment groupspain scale is a standardized, quick, and easy method for

Based on the total number of outpatient clinic visits madequantifying the amount of pain a patient is experiencing at

by patients in each group (data not shown), these assumgr given point in time both before and after surgery in

tions appear valid. ; : . " N .
. I atients with chronic pancreatitis. One limitation of this
We hypothesized that the initial healthcare costs assoc#f—J . P catt © 1 ot thi
study is that a more robust quality of life assessment using

ated with a major operation in this selected group of patients . ; o . .
A : general symptom index, working ability, or a financial
would be offset after surgery by a reduction in both hospital_, . . : o . . .
g . o .. strain scale might have identified differences in quality of
readmission rates and need for disease-specific hospltah—

based intervention (i.e., ERCP, celiac block). A secondaryfi”g:;'Zcemeld :.Smg a smpli_ p?]m sc_tG?Iet.) q ts d
objective was to assess the impact of surgery on pain score, verage yearly disease-spectlic hospita-based costs de-

analgesic use, and return to employment. Our data show th&{eased after surgery by 57% in the DPPHR group and 55%

both DPPHR and PPPD are similar operations in term off the PPPD group. Further, these costs shifted from those

efficacy and safety. In terms of efficacy, both were able tc)used to treat abdominal pain, nausea, and recurrent bouts of

decrease abdominal pain significantly, as assessed by pg_ncr'eatitis toward costs used Fo treat. postoperative com-
visual analog pain scale, and to maintain this pain controP!cations such as ventral hernia repair, small bowel ob-
for the 36 months of follow-up. With regard to safety, both st.ructlon,l and revision of 'strlgtured pancr'e.atlcme!unosto-
operations had similar postoperative complication and deatfi€S- This total decrease in disease-specific medical costs
data. Both of these observations have been shown prev?—nd the shift in resource utilization reinforce the improve-
ously in two prospective, randomized clinical tridfsAy- ~ MeNts in postoperative pain scores by documenting a con-
erage hospital costs were $21,878 for DPPHR and $25,7480mitant decrease in hospital admission rates for recurrent
for PPPD. These hospital costs were slightly more than th@edominal pain. The durability of the pain relief in both
average total hospital costs of $17,252 reported in the 1998urgical groups was a welcome surprise and had been con-
study of pancreaticoduodenectomy by Holbrook etal. firmed by others:®®7-21:220f more concern with our
These cost differences can be attributed to variable accounparticular series is that despite an improvement in pain score
ing practice between the two facilities as well as the index-2nd decrease in hospital admission rates, narcotic analgesic
ing of all of our cost data to 1996 dollars based on theuse continued in 43% of the DPPHR group and 31% of the
medical care consumer price index. The $3,914 savings fdPPPD group, albeit at lower doses than consumed before
DPPHR over PPPD in our study was the result of a reducsurgery. The occupational rehabilitation rates of 74% for the
tion in both hospital and physician costs. Delayed gastrid®PPHR group and 60% for the PPPD group also compare
emptying occurred in 23% of patients in the PPPD groupfavorably with the 68% for DPPHR and 43% for PPPD
and contributed to their prolonged average postoperativeeported by Izbicki et af,but lag behind the superb 96%
stay (12.4 vs. 11.4 days) compared with the DPPHR groupoccupational rehabilitation rate reported after the Whipple
Although not specifically analyzed in this study, postoper-proceduré These differences in narcotic use and occupa-
ative complications did prolong the postoperative stay andional rehabilitation may be more reflective of psychologi-
contributed to an increase in overall hospital costs, as hasal, socioeconomic, and cultural factors in our particular
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patient population than the specific results of a surgical 7. Howard JM, Zhang A. Pancreaticoduodenectomy (Whipple’s resec-
proceduré'7'1° tion) in the treatment of chronic pancreatitis. World J Surg 1990;

Patient selection is known to be critically important in the _ 14:77-82.

" fi fi f hroni bdomi I8. Eddes EH, Masclee AM, Gooszen HG, et al. Effect of duodenum-
Success ol pancrealic resection for chronic abdomina preserving resection of the head of the pancreas on endocrine and

H . .
pain: Un_fortunate|¥v a Star‘dard Sy'Stem of Stra}t!ﬁcat'on OF  exocrine pancreatic function in patients with chronic pancreatitis.
subgrouping of patients with chronic pancreatitis by mor-  Am J Surg 1997; 174:387-392.
phologic or functional criteria has never been accepted. This9. Brown M, Glick HA, Harrell F, et al. Integrating economic analysis
deficiency makes inclusion of patients in therapeutic trials into cancer clinical trials: the National Cancer Institute—American
inconsistent and interpretation of data between series prob- S°ciet of Clinical Oncology Economics Workbook. J Natl Cancer

. o3 . . . Institute Monogr 1998; 24:1-28.
lematic™ We chose to study patients with chronic small 10. Frey CF, Akimura K. Local resection of the head of the pancreas

duct pancreatitis and an enlarged pancreatic head because compined with longitudinal pancreaticojejunostomy in the manage-

they represent a relatively homogeneous group of patients, ment of patients with chronic pancreatitis. Ann Surg 1994; 220:492—
in contrast to patients with papillary stenosis, pancreas 507.

divisum, or minimal Change pancreatiﬁg_z In addition, 11. Jimenez RE, Fernandez-del Castillo C, Rattner DW, et al. Outcome of
both DPPHR and PPPD have been carefully studied previ- pancrt_—:‘aticoduodenectomy with_ pylorus prg_servation or with antrec-
ously in this defined patient population, providing a barom- tomy in the treatment of chronic pancreatitis. Ann Surg 2000; 231:

f f safety and effici fop, a0
eter for our assessment of safety and effi éﬁecause 0 12. Power E, Eisneberg J. Are we ready to use cost effectiveness analysis

our strict selection criteria, these results are specific to this  in health care decision making? A health services research challenge
particular subgroup of patients, and the ability to generalize for clinicians, patients, health care systems, and public policy. Med

these results outside this narrowly defined population is Care 1998; 36:MS10.
limited. 13. Rice DP, Hodgson TA, Kopstein AN. The economic cost of illness: a
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