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CARCINONIA of the pancreas causes 1 to
5 per cent of reported cancer deaths and,
although considered relatively rare, ac-
counts for 1 to 2 per cent of all forms of
cancer. Lancaster showed that the inci-
dence of deaths per unit population from
carcinoma of the pancreas increases stead-
ilv with each decade. With an expected in-
crease in total population and an expected
increase in the percentage of that popula-
tion reaching older age groups, carcinoma
of the pancreas should be seen more com-
monly.
Almost uniformly, patients with carci-

noma of the pancreas die six to nine months
following the onset of symptoms. With pal-
liative surgery the average survival is only
three to four months. Only four docu-
mented cases of five-year survival without
curative treatment have been reported."

In 1935, Whipple, Parsons, and Mullins
proposed radical pancreaticoduodenectomy
for ampullary cancers. The Whipple opera-
tion was subsequently extended to include
carcinoma of the head of the pancreas.12

Dissatisfaction with this operation soon
developed as the operative mortality re-
mained high and the five-year survival rate
remained low, especially for carcinoma of
the pancreas. While most surgeons con-
tinue to do pancreaticoduodenectomies for
ampullary carcinoma, controversy has
arisen over the value of doing such a radi-
cal procedure for primary pancreatic ma-
lignancies.

In order to evaluate our own experience
in this field, a review of 38 radical pancre-
aticoduodenectomies performed for peri-
ampullary malignancy at the University of
Texas Medical Branch from 1947 through
1962 are reviewed.

Clinical Features

In this series of 38 cases of operable peri-
ampullary carcinoma, men were encoun-
tered 2%1/ times more commonly than
women. The majority of the patients were
wrhite, colored patients accounting for only
six cases. Age ranged from 38 to 74 years.
The average age was 62 years.

Twenty-eight patients gave a history of
pain. Jaundice was present in 36 of the 38
patients for an average duration of seven
weeks. The gallbladder was palpable in 17
of the patients who had jaundice. Fever
was present in only six of the patients.
Weight loss was apparent in all but one
patient.
Only seven patients were anemic, whereas

14 had leukocytosis on admission. Of 23
cases in which fasting blood sugars or glu-
cose tolerance tests were done, seven re-
vealed a diabetic tendency. Of 24 patients
who had amylase determinations per-
formed, six were elevated. Stool occult
blood studies on 18 cases revealed nine
were positive.
An upper gastro-intestinal series was

done on 36 cases, and revealed some ab-
normality in 17.
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T.\I,LE 1. Diagnioslic Biopsy

No.

Location Cases

Ampulla 13
Pancreas 13
Common b)ile (luct 5

Positivc

No. %o

11 85
; 38
1 20

Operative Procedures

A variety of approaches are available for
obtaining a tissue diagnosis, including
specimens of pancreas, duodenotomy, and
exploration of the common duct (Table 1).

Pancreas biopsy was performed in 13
cases with only five positive results.
The duodenum was opened in 13 pa-

tients and biopsy of the ampulla and adja-
cent area gave the highest return of posi-
tive results in 11 cases.

The common bile duct was explored in
five cases, but tissue obtained by scraping
the distal duct was positive in only one

instance.
Because of the magnitude of pancreatico-

duodenectomy, one is reluctant to under-
take the procedure without a tissue diag-
nosis of carcinoma. Biopsy of lymph nodes
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immediately adjacent to the pancreas w\vas
attempted in 17 cases. There were twTo posi-
tive restults. Resection wvas done in these
two patients becauise the lesioin was l)e-
lieved to be locally confiined. Both patients
died in approximately 11 montlhs with car-
cinomatosis.

Following the practice of Dr. Edgar J.
Poth, Chief of General Surgery, it has been
customary to obtain a specimen of liver
at the time of operation on all patients
considered to be suitable candidates for
pancreaticoduodenectomy. The specimen is
submitted for quick section. This enables
one to discover microscopic metastases in
what otherwise would be considered an
operable situation. This procedure has pre-
vented unnecessary pancreaticoduodenec-
tomy in two patients in the past two years
(Fig. 1).
Biopsy of some kind was done in 31 of

the 38 cases. A total of 74 specimens were
submitted. Positive tissue diagnosis of car-
cinoma was obtained in only 20. Eighteen
operations in this series were performed
wvithout a tissue diagnosis of cancer; al-
though cancer was found in all cases, post-
operativelv.

...~~~~~~~~~~~~~~~~... so

FIG. 1. Liver biopsy
demonstrates microscopic

*2:\\}2: ,. j metastases which were
4'\ tt;^+ # discovered on quick sec-

vetion and thereby pre-
*,. vented an unnecessary( A; :*-oGPpancreaticoduodenec-i''4@.' 'i:.!| ~ tomy. A, Bile duct ctit

W
obliquely; B, Hepatic

m lobules; C, 'Metastatic
adenocarcinoma from
pancreas.
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This exp)erielce 5s112ie5sts tilat dliffic lt
ald tileC-C1I5IIiMiliM iocedipro iled s to ()Ihtalil
a p(ositive biopsy specilnel shouldInOt be
(lOIe' roltinly(. 1 lle timle Saved mfliLAlt (con-
trlibuite to dkelereasilog operativc 1m))talitv of
this extensivec surgical proceture.
Twenty patients had ai primary resectiOl)

aind the remaining 18 haitd the two-stage

operation. Foturteen of the staged proce-
dutres had external biliarv drainage and
fouir had internal drainage. External drain-
acge was establislhed by ttibe cholecvstos-
tomv in eiglht cases and T-ttube choledo-
chostomv in six cases.
Two basic methocls were uised to re-

estalblish the gastro-intestinal tract follow-
ing, pancreaticoduodenectomy ( Fig. 2 ).
Twentv-one cases, froIml the earlier years
of this study, had the l)iliary tract im-
planted inlto the end(1 of the jejuinium. fol-
lowed 1b the pancreas and sto i)imchl foirtlher
down the jejuiniumIii. Aniend-to-end choledo-

chojjejtunlostomyjN- wNas uIsedl in 11 of the above
eases, and a cholecvstojejunostomy in ten.

In 17 cases, Imlost of vhich wx-ere in tle
latter part of this study, the pancrelas was

placed enild-to-end(I iInto the jejuiniuimil anId the
biliarv tract cind-to-sidle som11e 18 inlchles
below. The (rastrojejunostomy was made 1S
ilichies below the biliarv anasto)mosis. The
biliary anastomiiosis Was acCOMplished 1y
choledochojejunostomy in 1:3 cases, chiole-

II

Fi- 2. NIctbiodslS (1 to -c sUlblish (rtastro-
intestinail 't(0 follosystcmina pancictico(Iiot(Cecc-
tomv. 1. Biliary- doastomlosis en(d-to-e(d. panc-reatic
aI lastO)01oSis Cc(l-to-side (rastroj(,10ii)stooii (lis-
tally. II. ( Courretly prtferred( ctldod )to Panleeatic
di)Mstoil)osis clo-to-endl b)iliarv dOiastomOosis. 0d(1-
to-si(le, (lastrojejuostol]my (listaliv.
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19

STOMACH

II
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<10% ± I 2
3 2 3

AMOUNT RESECTED
I i( :3. Thc amiml00lit of Sumia]deli I( sttt(l ill toll-

jiliictiolOl with tli pdlil ttito(lIoll(toli.

cvstojejullostomlv in one case, and both thle
(talibladder and the c(mmnon l)ile cdict were
il anl)]tlte(d ill three Cases.

Since the Pancreatic allastolomsis is the
im(ost precarioulls we prefer to havet it tele-
sCe)((l ilnto tlh end( of the jcjunal loop). If
a pancreatic fistula cdex-lo.ps it is less likely
to drain activated pancreatic juice since the
pancreats hazts bteen placed ait the end( of a

decfonctionalized limb of jejumtilll.
Ill allmost half (If the Cases i Which chole-

doch,(ojcjtu,ostomy,v was (iloe a T-tubec was

placed in the comm lon tdc-t as a safety
measure to tieco mpress the biliarv system.

In the early years at distal partial grastrec-
toINv xvas a standard plart (If the pr(ocdure.
but with tilime less and less (If tlle stomach
has heel] removed. Iln this serics. onie-fialf
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1F(. 4. Amiiouint of pancreas i

lhad only the distal one-third of
resected (Fig. 3).

Usutlall the pancreas was c
its mild-point. Total pancreat
been perforrmed on tlhree occ;
4).

In all cases in whiclh the gall
not tused in the biliarv anaston
removed. This was cdone on the
that remoival of the sphincter
disturbs the intra-biliarv press
nisms that stasis of bile wvill
gallbladder and stones are likel
There was considerable vari

aimouint of blood requiired duirin
but on the average 2,000 cc. of

I ABLE 2. Peri-ampllarvx, (Carci
Sitr o1'On'in
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wVere necessary. Operating time for the

dX\ ('erdlge'(1 (:r.g 1 e fIifi.i.

Site of Origin

In this series ( Table 2) carcinoima of the
pancreas and carcinoiia of the aimipuilla of
Vater eaclh accouintedl for 16 cases. There
were five cases of common bile cltict carci-
nonia and only Wone case of primai-ry dluode-

3 nal carcinoima.
There wvere two cases of epidlerimoid

carcinoma. The first wvas squiamouis cell
TOTAL careinoIna of the distal common bile duct

w-hichl invaded the pancreas and dtuodenulm.

_CTED LN-I1Lph1 nodes wvere Inot invaded. The pa-
tient expired six imloinths postoperatively

reseeted. fromn recuirrence of the cancer. The second
case was an adenocanitlhoIma of the commII11oni

the stoimiaclh bile dtuct infiltrating the pancreas. Fotur of
22 ly-implh nodes were involved with meta-

liviided near static tLmor. The patient ran a progres-
tectoniv hbas sivelv downhill couirse and expired in 11
asiois ( Fig. montls. Neither patieint received postopera-

tive x-ray therapy.
bladder was It is interestiing that microscopic exami-
nosis, it was natioin of the gross specimiien revealed local
asstumption extensioin of the primary tulmor into suir-
of Oddi so roundinag peri-ampullarv strtuctuires in 20

sture Imechia- cases.

-)ccur in the
Lv to form. Complications
iation in the Twenty-six cases hald at least one imajor
ig operation, or Imiinor postoperative complication. Psan-
whole blood creiatic fistuila occurred in seven aind biliarv

i71()01z1. 1 : LEl) l.3. Peri-am pull(/r v C(ircinoma.
Pos/ potwl /i:'r .I(or/aliI *N

Location

I'anicreas
Ampulla of Vater
(Common blile (luct
D)uod1enunu

( 'ases

No. (,

16 42
16 42

5z 1 3
1)

38 100

I ocat iol)

Pancreas

Anmpulla of V,ater
(Comlmion Ihile *luct
I)Duodenuml

I )eaths
No.

Operations No.o.

16 5 31.2
16 2 12.5
5 2 40.0
1 () ().()
38 9 ~~~~23.7/
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fistula in three. Wound infections also oc-
curred in 10 patients.
There were nine hospital deaths, that is,

death within 30 days of operation. This
resulted in an over-all operative mortality
of 23.7 per cent (Table 3, 4). All surviving
cases were either followed until death, or
are currently being followed.

Survival
Twenty-nine cases are suitable for sur-

vival analysis (Fig. 5). Twenty-five are
now dead. The longest survival was 76
months and the shortest was three months,
with the over-all average of 18 months.
Only four patients are still alive; one 29
months, two 18 months and one eight
months, postoperatively. All are clinically
free of disease at this time.
Of three patients who had total pan-

createctomy, one died five days postopera-
tively from peritonitis, and one died four
months postoperatively of unknown cause.
A clinic visit two months prior to his death
revealed the patient to be well. The third
patient had the usual subtotal pancreatec-
tomy done initially, but tumor was found
at the line of resection on permanent sec-
tions. The remaining pancreas was removed
at a second procedure. She lived 41/½ years
requiring several hospitalizations for man-
agement of progressively insulin resistant
diabetes and eventually died of broncho-
pneumonia. Autopsy revealed pulmonary
and hepatic metastases.

T AIBLE 4. Cautses of Postoperative Deatlis

No.
Cause Cases

Shock 3
Hepatic failure* 2
Pancreatic fistula 1
Peritonitis 1
Hemorrhage I
Renial failure 1

9

* One of these deaths resulted from ligation of the
hepatic artery.

I Late DNAh

Operative Death

Living
C

F

lndlvdual Potients

FIG. 5. Vital statistics following pancreaticoduo-
denectomy for peri-ampullary carcinoma.

It is well known that carcinoma of the
pancreas has a much worse prognosis than
carcinoma of the ampulla. Our experience
was no exception (Fig. 6). There were ten

cases of carcinoma of the pancreas that
survived the operation, but are now dead.
The survival ranged from three to 54
months, with an average of 12 months.
There were 11 such cases of carcinoma of
the ampulla. The survival ranged from
four to 76 months, with an average of 24

months.

70
AMPULLA

60

0

e
a

E

Indlvidual Patints

PANCREAS

Late Death

0 Operative Deah

I Living

FIG. 6. Comparison of vital statistics following
paincreaticoduodenectomy for carcinoma of the
anmpulla and carcinoma of the pancreas.
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Discussion

Slowvly, the traditional clinical picture of
painless jaundice twith a palpable gall-
bladder in carcinoma of the head of the
pancreas is being eradicated. It is evident
that the majority of these patients have

pain and only7 one-fouirth to one-half have

a palpable gallbladder. Jaundice, weight
loss, and pain are the most consistent and
characteristic findings.
The problem of making a tisstue diag-

nosis prior to resection remains unsolved.
The fear of resecting a benign lesion,
partictlarlyr wvith an operation of this mag-

nittude, makes one reluctant to proceed
wvithout a tissue diagnosis. Nevertheless, if
radical operation is to be effective, the prin-
ciples of cancer surgery must be followed
as in other areas. Cutting into the neoplasm
for diagnosis may on occasion be the de-
ciding factor in local spread and recurrence

of the tumor. Warren et al.10 performed
diagnostic biopsies rarely, preferring to
proceed on the gross characteristics of the
pancreas and biliarv tree in most cases. In
only six of 218 resections for suspected
peri-ampullarv carcinoma did they fail to

find a malignant tumor. Biopsy of suspi-
cious areas in the liver, or of stIspicious
lvyrmph nodes, to determine resectability is
obviously important. In addition we rou-

tinely do a random biopsy of an otherwise
normal liver to attempt to uncover any mi-
croscopic metastases.

In comparing the one and two-stage pro-

cedures, we were unable to correlate hos-

pital mortality \Nitb the degree of jaundice
prior to operation. Only one death could
be attributed to liver failure from obstruc-
tive jaiundice and that w\as in a two-stage
operation in w\N,hich the bilirtobin failed to

declinie after preliminary r-tUbe decomn-
pressioin. Six of the sinlgfle-staged proce-
(hlires had preopertti'eblilirtiblii le\els be-

thveen 30 and 38 mg.cpr( and only one died

in the 30 day postoperative period. That

patient expired from a gas producing bac-
terial peritonitis.
Even though operative mortality is un-

affected by staging the procedure, because
the technical difficulty is considerably
greater at the second stage, wve believe that
primary resection is the procedture of
choice.

In our series of 21 cases done five vears
or more ago, 15 survived operation. Three
patients lived at least three years. One of
the seven pancreatic tumors lived 54 months
and two of the six ampullary tumors lived
76 and 49 months, respectivelv. The last
patient committed suicide and wlas clini-
cally free of tumor at that time. The re-

maining cases wvere all dead in less than
three vears.

Warren, et al.,'" in reviewing 218 resec-

tions at the Lahey Clinic have recently
presented encouraging evidence that the
operative mortality and long-term survival
rates are improving with time and experi-
ence. Their over-all operative mortality was

11.9 per cent. In their series of resected
cases three of 47 carcinomas of the head
of the pancreas, 18 of 48 carcinomas of
the ampulla of Vater, four of 10 carcinomas
of the duodentum, and four of 11 carci-
nomas of the common bile duct survived
five years or longer.
From the literature, Jordan- collected

955 cases of pancreaticoduodenectomy for
peri-ampullary cancer through 1959. An
additional 214 cases have been reported
through 1962.1 '2 4 9'-" The reported cases

pltus this series m-ake a combined total of
1,169 cases. The combined operative mor-

tality is 19.9 per cent (Table 5). Also,
Jordan' collected the reported five-year

sturvivors tlhrough,rl 1959 and fotund 23 car-

cimomaiils of the pancreats, 51 carciinomiias of
the amptulla of Vater, 13 carcinomas of the
(tiodenuim and six careiio)mas of the conm-

miioni bile (ltct. It is olbiotis fromn the col-
lected data that carcinoma of the pancreas

carries an operative mortalitx twice that
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of ampullary while the incidence of long-
term survival is six times as great for am-

pullary cancer.

A number of factors contribute to the
failure of this operation in the vast ma-

jority of pancreatic cancers. Jaundice de-
velops much later in the pancreatic tumors

by virtue of location.
Ninety per cent of pancreatic cancers

are ductile in origin and most eventually
obstruct the pancreatic duct to produce
ductal dilatation. This stagnant pancreatic
fluid may contain cancer cells and contrib-
ute to the high local recurrence rate when

subtotal pancreatectomy is performed.
Normally only 2 cm. of pancreatic tissue

separate the intra-pancreatic common bile
duct and the portal or superior mesenteric
vein. Since the duct must be compressed
to produce jaundice for recognition of the
disease, yet the vein must be totally un-

involved for a surgical cure, it is no small
wonder that the survival rate of carcinoma
of the pancreas is small.

In five per cent of patients, the pancreas

is diffusely involved with tumor. This dif-
fuse involvement may be due to implanta-
tion along the ductile route, or from true
multicentric origin of the tumor, but argues

well the case for total pancreatectomy.
Even if total pancreatectomy and en bloc

portal vein resection could be done with-
out significantly altering the morbidity and
mortality rate, the cure rate for carcinoma
of the pancreas might remain low. Malig-
nant characteristics of this tumor are such

that even an extended radical procedure
might not alter the ultimate outcome.
When survival times are examined for pan-

creatic cancer, untreated or following pal-
liative operation, it is apparent that this
tumor is rapidly growing and higahly lethal
in all buit a few instances.

Summary
Thirty-eight cases of pancreaticodutode-

nectomy performed for peri-ampullary ma-

lignancy at the University of Texas MIedical

TABLE .5. Peri-ampillary Malignancy.
Postoperative Mortality

Collected Series

Deaths
No. __

Locationi Operations No. %

Pancreas 514 109 21.2
Amrpulla of Vater 370 46 12.4
Common b)ile duct 104 22 21.2
Duo(lenum 101 20 19.8
Unclassified 80 35 43.7

1,169 232 19.9

Branch from 1947 through 1962, are pre-

sented. There are: 16 instances of pan-

creatic carcinoma, 16 of ampullary carci-
noma, five of common bile duct carcinoma,
and one of duodenal carcinoma. The over-

all operative mortality is 23.7 per cent.
All cases were either autopsied, followed

until death, or are under current care. Only
four patients are still alive: one 29 months,
two 18 months and one eight months post-
operatively. All are clinically free of disease
at this time.

Eleven hundred sixty-nine cases of pan-

creaticoduodenectomy for peri-ampullary
malignancy are collected through 1962.
The combined operative mortality is 19.9
per cent.
We believe that all patients considered

suitable candidates for pancreaticoduode-
nectomy for peri-ampullary cancer should
have liver biopsy at the time of operation
with quick section. This procedure, by re-

vealing microscopic metastases, has pre-

vented two unnecessary pancreaticoduode-
nectomies in the past two years.

We believe that primary resection is the
procedure of choice.

Radical operation for carcinoma of the
paincreais is not satisfactory, butt in care-

filly selected cases may still be wortlh-
while. Significant cture rates and palliation
with reasonable morbidity anid mortalitv
can be expected with pancreaticoduodenec-
tomy in cases of carcinoma arising in the
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ampulla of Vater, common bile duct, and
duodenum.

Bibliography
1. Child, C. G. and W. J. Fry: Current Status

of Pancreatectomies. Surg. Clin. North
America, 42:1353, 1962.

2. Ferris, D. O., W. Walters, J. T. Priestley,
J. M. Waugh, E. S. Judd, G. A. Hallenbeck
and W. H. ReMine: Report of Surgery of
the Biliary System and Pancreas for 1958
and 1959. Proc. Staff Meet. Mayo Cl., 36:
317, 1961.

3. Gordon-Taylor, G.: The Radical Surgery of
Cancer of the Pancreas. Ann. Surg., 100:
206, 1934.

4. Goswitz, J. T.: Carcinoma of the Pancreas.
Ohio State Med. J., 57:1255, 1961.

5. Howard, J. M. and G. L. Jordan: Surgical
Diseases of the Pancreas. Philadelphia, Lip-
pincott, 1960.

6. Jordan, G. L.: The Surgical Management of

Carcinoma of the Pancreas and Peri-ampul-
lary Region. J. Louisiana Med. Soc., 112:
285, 1960.

7. Lancaster, H. O.: The Mortality in Australia
from Cancer of the Pancreas. M. J. Australia,
1:596, 1954.

8. Smith, R.: Pancreatic Neoplasms. Proc. Royal
Soc. Mled., 54:1124, 1961.

9. Terz, J. J., J. W. Canter and I. D. Baronofsky:
An Evaluation of the Surgical Treatment of
Carcinoma of the Peri-ampullary Region. J.
Mount Sinai Hosp., 26:566, 1959.

10. Warren, K. W., R. B. Cattell, J. P. Blackburn
and P. F. Nora: A Long-term Appraisal of
Pancreaticoduodenal Resection for Peri-am-
pullary Carcinoma. Ann. Surg., 155:653,
1962.

11. Whipple, A. O., W. B. Parson and C. R.
Mullins: Treatment of Carcinoma of Am-
pulla of Vater. Ann. Surg., 102:763, 1935.

12. Whipple, A. O.: Rationale of Radical Surgery
for Cancer of the Pancreas and Ampullary
Region. Ann. Surg., 114:612, 1941.


