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INTRODUCTION 

I N spite of the many refinements in 
diagnostic methods and the great 
variety of new Iaboratory procedures 

which have been deveIoped during the past 
few decades, the differentia1 diagnosis of 
obstructive jaundice remains nearIy as 
diffIcuIt as it was some fifty years ago 
when Courvoisier’ first formuIated his now 
famous Iaw. This Iaw, we11 known to 
students of medicine, is concerned with 
the differentiation between those obstruc- 
tions of the common duct due to stones 
and “obstructions of other kinds.” Liter- 
aIIy transIated, it is as foIIows: “With 
obstruction of the common duct by stone, 
diIatation of the gaII-bIadder is rare; the 
organ is usuaIIy shrunken. With obstruc- 
tion of other kinds, on the contrary, 
distention is the rule; shrinking occurs in 
onIy one-tweIfth of these cases.” 

For a11 practica1 purposes, “the obstruc- 
tions of other kinds” referred to by 
Courvoisier are the cancerous obstructions 
due either to a primary or secondary noduIe 
so situated that it is capabIe of occIuding 
or compressing the ductus choledochus. 
Such obstructions caused by maIignant 
disease are usuaIIy found in the Iower 
portion of the duct and are ordinariIy 
considered as being due to a primary 
carcinoma of the head of the pancreas. 
Concerning cancer in this Iocation, Gra- 
ham2 has pointed out that “within an area 
having a radius of not more than 0.5 cm., 
a carcinoma may arise in any one of the 
foIIowing structures: (I) the ampuIIa of 
Vater; (2) the end of the common biIe 
duct; (3) the end of the duct of Wirsung; 

(4) the gIanduIar tissue at the head of the 
pancreas; and (5) the duodena1 mucous 
membrane covering the biIiary papiIIa.” 
In 1914, Crohn3 aIso caIIed attention to 
this fact and contended that the site of the 
neoplasm couId usuaIIy be determined by 
carefu1 examination of the duodena1 con- 
tents. Moreover, the presence of carcinoma 
in the pancreas is not necessariIy confined 
to the head of the gland, but as is indicated 
by numerous recorded instances, the neo- 
pIasm may arise from the body or tail of 
the organ. In such cases, jaundice may 
either be absent throughout the entire 
course of the disease, or eIse appear onIy 
during the Iate stages. 

In view of the advanced stage of the 
disease and the hopeIess condition of most 
of the patients appIying for surgica1 aid, 
the precise point of origin of such a carci- 
noma may appear to be IargeIy a matter of 
academic interest. However, reports of 
successfu1 resections of the Iower end of the 
common duct for cancer, usuaIIy performed 
by means of a transduodena1 approach, 
have appeared fairIy frequentIy in the 
recent surgica1 Iiterature (Potter,4 Judd,5 
WaIters,6 Hunt’). Having in mind the more 
eIaborate surgica1 procedures for deaIing 
with these Iesions, such as the one proposed 
by WhippIe, Parsons and MuIIins,8 and 
the newer methods for resection of the 
tai1 of the pancreas as suggested by CIute,g 
and by Rives, Roman0 and Sandifer,‘O the 
subject perhaps merits a renewed interest. 

For these reasons the present study was 
undertaken. An attempt was made first, 
to determine the reIative incidence of 
carcinoma in these various adjoining struc- 
tures and, second, to cIarify if possibIe 

* From the Department of Surgery, University of Michigan. 
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the earIy cIinica1 picture in order to facih- 
tate diagnosis at a time when more 
patients might be candidates for radica1 
surgery. AccordingIy, the records of a11 
cases of carcinoma of the pancreas and 
extrahepatic biIe ducts, observed in the 
University HospitaI from JuIy I, 192.5 to 
JuIy I, 1937, were assembIed for review. 
During this tweIve year period, a fina 
diagnosis of carcinoma of the pancreas or 
extrahepatic bile ducts was recorded in 
I 58 instances. During this same period 
there were 246,986 patients admitted to 
the medica and surgica1 wards of the 
hospita1. This last figure indicates onIy new 
admissions and does not incIude re-entries 
or return visits. Thus the incidence of 
carcinoma of the pancreas and major biIe 
ducts among hospita1 patients was one in 
1,563. It wiI1 be noted from TabIe I that in 

TABLE I 
DIAGNOSIS IN 158 c.4sRs 

Method of Diagnosis 

I. SurgicaI operation.. . 79 50.0 
z. Surgical operation and necropsy I o 6.33 
3. Necropsy....................... 20 12.66 
4. CIinicaI diagnosis only 49 31.01 

~____ 

Total........................... I58 100.0 

forty-nine of these cases, the diagnosis was 
based upon cIinica1 data onIy. Because of 
the possibility of mistaken diagnoses in 
this group, it was beIieved that the study 
wouId be of greater vaIue if onIy those 
cases in which the diagnosis was verified 
by operation or necropsy, were utiIized 
for the statistica survey. AccordingIy the 
detaiIed study was Iimited to the remaining 
109 case records. It wiI1 be noted that there 
were seventy-nine operative diagnoses and 
thirty necropsy diagnoses. 

TabIe II gives the anatomic Iocation of 
the primary Iesion as it was determined by 
the operating surgeon or prosector. Accord- 
ing to these observations, the Iesion in- 
voIved the head of the pancreas, either 

aIone or as part of a more extensive process, 
in nearly 60 per cent of the cases, whiIe 
the body of the gIand, aIone or aIong with 
the head or tai1 or both, was affected in 
30 per cent of the group. Carcinoma of the 
common duct, incIuding the ampuIIa of 
Vater, was found in approximateIy 17 per 
cent. Thus from these data which were 
obtained chiefly at the operating table, the 
head of the pancreas was found to be 

TABLE II 
LOCATION OF PRIMARY LESION IN 109 VERIFIED CASES 

Location 

I. Head of pancreas., 49 44.95 
2. Body of pancreas.. I4 12.84 
3. Head and body of pancreas. 7 6.42 
4. Tail of pancreas.. I 0.92 
5. Body and tai1 of pancreas. 3 2.75 
6. Entire pancreas.. 9 8.26 
7. Common duct.. . 9 8.26 
8. AmpuIIa of Vater 9 8.26 
9. Hepatic duct.. 4 3.67 

IO. Cystic duct.. 4 3.67 
-___ 

Total. . . _ IO9 100.0 

affected more frequentIy than any other 
singIe region, while a primary carcinoma 
of one of the major biIe ducts was noted in 
about one-fourth of the cases. As wiI1 be 
emphasized Iater, at the time of operation 
it is frequently impossibIe to determine by 
paIpation aIone the exact site of the pri- 
mary lesion. This is especiaIIy true in the 
advanced cases when contiguous structures 
have been invoIved, and in such cases the 
exact point of origin can onIy be toId with 
certainty by post-mortem examination 
with histoIogica1 study of the tissues. 

AGE AND SEX INCIDENCE 

TabIe III shows the distribution of the 
Iog cases according to sex and age. The 
ratio of men to women was approximateIy 
two to one. These findings are in accord 
with those of other observers (MiraIIie,” 
DaCosta,12 Speed,‘3 Futcher,14 AnceIot,15 
Leven, Iti and Friedenwaid and CuIIen17). 
Rienhoff and Lewis l8 found a somewhat 
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higher incidence among maIes (3:1) as did 
Rives, Roman0 and Sandifer (4.3:1), whiIe 
in Kiefer’s’g series of thirty-three cases, 
there were 18 maIes and fifteen femaIes. 

TABLE III 
AGE AND SEX INCIDENCE 

Sex 
No. of Per I i Cases Cent 

Sex Incidence 

Males............................ 75 68.81 
Females. 34 31.19 

~___ 

TotaI........................... ‘09 100.0 

Distribution of Cases According to Age 

Age No. of Cases Per Cent 

20-29 I .9’ 
30-39 5 4.59 
40-49 16 14.68 

So-59 42 38.54 
34 31.20 

70-79 IO 9.17 
go-89 I .91 

TotaI . . . . . . 109 100. 

- 
The youngest patient was zg years old and the oldest 

82 years; the average age was 56.9 years. 

With regard to the age distribution, it 
wiII be noted that nearIy 85 per cent of the 
patients were in the so-caIIed cancer age, 
i.e., between 40 and 70, and that the 
disea$e was quite uncommon in patients 
under 40. The average age for the group 
was 56.9 years. 

CLINICAL MANIFESTATIONS 

HISTORY 

Weight Loss. Loss of weight was the 
symptom common to the Iargest number of 
patients; it was absent in onIy five of the 
ninety-five cases in whi’ch the records were 
compIete on this score. Definite mention of 
weight Ioss was therefore found in 94.74 per 
cent. The weight Ioss was usuaIIy rapid 
and frequentIy considerabIe, as is shown in 
TabIe IV, where it is seen that the amount 

in nearIy one-seventh of the cases exceeded 
40 pounds (18.2 kg.) and in the one case 
in which the greatest Ioss was recorded, 

TABLE IV 
WEIGHT LOSS IN 95 CASES 

Number of Pounds Lost 

I. None ......................... 
z. 1-10 pounds incl.. ............ 
3. I 1-20 pounds inc1. ............. 
4. 21-30 pounds incl. ............. 
5. 31-40 pounds incI. ............. 
6. 41-50 pounds incl.. ............ 
7. 51-6o pounds incl. ............. 
8. 61-70 pounds incl. ............. 
g. 71-80 pounds incl. ............. 

IO. History of definite weight Ioss 
amount not recorded ............ 

TotaI ........................... 
Records incomplete ................. 
Greatest weight Ioss recorded-76 

pounds (34.6 Kg.). ............... 
Average weight loss-30.3 pounds 

(13.8 Kg.). ...................... 

- 

1 

- 

1 

- 

No. of Per 
Cases Cent 

5 
4 

20 
22 

14 
6 
6 
0 
I 

5.26 
4.21 

21.05 
23.16 

14.74 
6.32 
6.32 

17 
__- 

95 
14 

I 

1.05 

17.89 

00.0 

amounted to 76 pounds (34.6 kg.). The 
average amount of weight Iost in the 
seventy-three cases in which definite figures 
were avaiIabIe was 30.3 pounds (13.8 kg.). 
These figures are approximateIy the same 
as those reported by other observers. Thus 
Kiefer found the average weight loss in his 
series to be 28 pounds, Levin 32 pounds, 
Hick and Mortime?” 37 pounds, Futcher 
32 pounds, Eusterman21 2g pounds and 
Mussey22 26 pounds. Considering the fact 
that the average duration of symptoms 
was 5.5 months, the average weight Ioss 
per month amounted to 5.5 pounds (2.5 
kg.). This is practicaIIy the same as Kiefer 
found in his Brigham HospitaI series. Since 
Ioss of weight is such a genera1 symptom 
and one found in such a variety of chronic 
conditions, particuIarIy maIignant disease, 
its presence is not of great diagnostic 
import. The most significant feature of 
weight Ioss in pancreatic cancer is the 
extreme degree of the emaciation and the 
rapidity of its deveIopment. 

Jaundice. TabIe v indicates the reIative 
frequency of the other symptoms com- 
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monIy ascribed to carcinoma of the pan- 
creas. It wiII be noted that with the 
exception of weight Ioss, jaundice occurred 

TABLE v 

FREQUENCY OF COMMON SYMPTOMS 

Symptoms 

1. Jaundice. 
2. Pain. . . 
3. Weakness. 

4. Constipation. 

5. Nausea and vomiting. 
6. Diarrhea. 

7. Nausea.............. 
8. Vomiting. 

83 76. I5 

72 66.06 

49 44.95 

40 36.70 

32 29.36 

‘4 12.84 

II 10.09 

5 4.59 

Complaint 
No. of Per 
Cases Cent 

I. 

2. 

3. 

4. 

:: 

7. 

8. 

Jaundice ..................... 39 35.78 
Abdominal pain. .............. 30 27.52 
Jaundice and abdominal pain. .. I5 ‘3.76 
Jaundice and weakness. ........ 
Weakness and weight 10s~. ..... 2 

8.26 

5.50 
AbdominaI pain and tumor. .... 2 1.83 

Weakness and abdomina1 pain. 2 1.83 

AbdominaI pain, tumor and jaun 
dice .......................... .92 
Abdominal tumor. ............. .92 
Pruritus ...................... .92 
Nausea and vomiting .......... .92 
Increasing constipation. ........ .92 
Ascites. ...................... .92 

TotaI........................... 109 00.0 

9. 
IO. 

II. 

12. 

13. 

with greater frequency in the history 
than any of the other symptoms, it being 
a definite compIaint in eighty-three cases, 
or 76.15 per cent of the group. Jaundice 
aIone was the chief compIaint and the one 
for which medica advice was sought in 
thirty-nine cases, or 35.78 per cent (TabIe 
VI). If to this are added those cases in 

TABLE VI 

CHIEF COMPLAINTS 

which jaundice occurred as the chief com- 
pIaint in combination with other symp- 
toms, the tota is sixty-four cases, or 
58.72 per cent, and in combination with 
abdominal pain was the initia1 compIaint 
in two additiona cases. Pruritus was men- 

tioned in thirty-seven, or 44.6 per cent 
of the jaundiced cases and occurred once 
as the chief compIaint and once as the 
initia1 symptom. 

Pain. Contrary to the usua1 statement 
that the cIinica1 picture of carcinoma of 
the pancreas is one of progressive painIess 
jaundice, pain was a prominent symptom 
in this series, as it occurred in two-thirds 
of the cases. In the non-icteric patients, 
notabIy those with Iesions in the body or 
tai1 of the pancreas, it was aImost aIways 
the chief compIaint as well as the initial 
symptom. It was a major symptom in a11 
such cases. A separate report of these cases 
has been made previousIy by the author.23 

In the group of cases now under con- 
sideration, abdomina1 pain aIone was the 
chief compIaint in thirty cases, or 27.52 per 
cent, while pain in conjunction with 
jaundice, tumor mass or weakness, was the 
chief compIaint in twenty more cases, or 
18.34 per cent. Thus it appeared in the 
chief compIaints in fifty cases, or 45.86 per 
cent of the group. As shown in TabIe VII, 

TABLE VII 

INITIAL SYMPTOMS 

Symptom 

I. AbdominaI pain.. 
2. Jaundice. 

3. Weakness. 

4. Nausea and vomiting.. . . . 
5. Diarrhea. . 
6. Jaundice and abdominal pain. 

7. Increasing constipation. 
8. Pruritus. . . 
9. Abdominal tumor. 

IO. Ascites and pain. 

- 

1 No. of -I-- Per 
Cases Cent 

I 
51 46.80 

27 

I4 

7 

3 
2 

2 

I 

I 

I 

24.77 

12.84 

6.42 

2.75 

1.83 

1.83 

.92 

.92 

.92 

Total........................... 109 

__ 
I 00.0 

abdomina1 pain aIone was the most com- 
mon initia1 symptom, being the first 
evidence of departure from norma heaIth 
to be noted by the patient in nearIy 
one-haIf of the cases. The frequent occur- 
rence of abdomina1 pain in pancreatic 
carcinoma has been emphasized by other 
writers. Thus Rienhoff and Lewis in their 
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review of the Johns Hopkins HospitaI cases 
reported it in 87.16 per cent; Rives, 
Roman0 and Sandifer in 77.4 per cent; 
Kiefer in 63.6 per cent; Friedenwald and 
CuIIen in 83 per cent; Futcher in 58 per 
cent; Mussey in 88 per cent; and Levin in 
a11 of the cases studied. 

EIaborate descriptions are to be found 
concerning the character or type of pain 
in pancreatic cancer. In genera1 they may 
be summarized as foIIows: (I) a boring or 
burning steady pain Iocated in the mid- 
epigastrium and sometimes radiating into 
the back; (2) a colicky pain in the right 
upper quadrant, possibIy with radiation 
to the right shouIder, and quite capabIe of 
simuIating galIstone colic; and (3) a par- 
oxysma1 type of pain beginning at or near 
the umbiIicus. 

Such pain may be influenced by various 
factors. Thus reIief is sometimes obtained 
by change in position, such as Ieaning 
forward, Iying in the prone position, by the 
ingestion of food or soda, by vomiting, or 
by defecation. 

Various explanations have been offered 
to account for the pain. Among these are 
obstruction to the pancreatic or biIe ducts, 
thus producing stasis of pancreatic secre- 
tion or biIe, mechanica pressure on the 
celiac pIexus, and direct infiItration of the 
pancreas associated with hemorrhage and 
pancreatitis. Leven reports one case in 
which post-mortem examination of the 
tissues in the region of the ceIiac pIexus 
showed i&Itration of the sympathetic 
nerve trunks by tumor tissue, resuIting in 
marked compression of these nerves. The 
Iower half of the ceIiac pIexus is cIoseIy 
associated with the posterior surface of the 
body of the pancreas and many nerve 
fibers Ieaving the pIexus perforate the sub- 
stance of the pancreas. Considering the fact 
that pain is especiaIIy severe in carcinoma 
of the body of the gland, and that the lesion 
is usually we11 advanced before symptoms 
appear, mechanica pressure or direct 
infXtration of nerve sheaths or of the nerve 
trunks themseIves seems to be a pIausibIe 
explanation. 

In TabIes VIII and IX an attempt has 
been made to tabuIate the Iocation and 
character of the pain in the seventy-two 

TABLE VIII 
LOCATION OF PAIN IN 72 CASES 

Location 
No. of Per 
Cases Cent 

I-l- 
I. Right upper quadrant. ......... 
2. Mid epigastrium. .............. 
3. Generahzed over abdomen ...... 
4. Lower abdomen ............... 
5. Entire upper abdomen ......... 
6. Right upper quadrant and back. 
7 _ Epigastrium and back .......... 
8. At umbiIicus .................. 
9. Left upper quadrant ........... 

IO. Low back ..................... 

TotaI. ....................... 72 

29. I7 
26.39 
9.72 
8.33 
6.94 
6.94 
5.56 
4. I7 
I.39 
I.39 

_-- 

100.0 

TABLE IX 
TYPE OF PAIN IN 72 CASES 

Type of Pain 

I. Steady aching pain. 36 50.0 
2. Attacks of colic. 24 33.33 
3. Steady with intermittent colic.. 8 II.11 
4. Intermittent aching pain. 4 5.56 

~- 

TotaI........................... 72 100.0 

cases in which it was present. WhiIe the 
location was far from constant, the right 
upper quadrant and the mid-epigastrium 
were the regions most frequentIy men- 
tioned. A steady aching pain occurred in 
one-half of the patients compIaining of 
pain. The most striking characteristic was 
the unusua1 severity of the pain, especiaIIy 
in the non-jaundiced cases, obviously much 
worse than the pain of peptic uIcer, gastric 
carcinoma or cholecystitis. In one-third 
of the cases, the pain occurred in attacks 
of coiic and being often Iocated in the right 
upper quadrant, as we11 as frequentIy being 
accompanied by jaundice, it occasionaIIy 
resulted in an incorrect diagnosis of chole- 
Iithiasis or common duct stones. In eight 
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cases, there was the steady type of pain, 
with superimposed attacks of cohc, whiIe 
in four cases the pain, whiIe not of the 
colicky type, was nevertheIess intermittent 
in character. 

Weakness. From TabIe v it wiI1 be 
noted that next to jaundice and pain, a 
compIaint of loss of strength occurred most 
often. Marked weight Ioss is usuaIIy accom- 
panied by Ioss of strength, and therefore 
in a11 probabiIity weakness occurred in the 
majority of the patients. However, in 
45 per cent of the group, the asthenia was 
so marked that it constituted an important 
compIaint. 

Constipation and Diarrhea. In over one- 
third of the cases constipation was a 
definite symptom, whiIe diarrhea was 
specificaIIy mentioned in one-eighth. WhiIe 
constipation is of such common occurrence 
in patients of this age group that its 
presence may not be of great diagnostic 
significance and might be regarded as 
pureIy incidenta1, nevertheIess a reading 
of these case histories convinces one that 
there was frequently an exaggeration of 
previous chronic constipation. Even though 
it had not previousIy been troubIesome, 
when it deveIoped during the course of the 
disease it was particuIarIy marked. This 
Iatter finding is of considerabIe practica1 
interest, especiaIIy in the non-jaundiced 
patients, inasmuch as severe constipation, 
when found in a patient of middIe age, 
associated with weight Ioss, abdomina1 
pain, the presence of occuIt bIood in the 
stooIs and indeterminate findings on roent- 
genoIogic examination of the colon, may 
lead to a mistaken diagnosis of carcinoma 
of the coIon. 

From the standpoint of diagnosis, diar- 
rhea was Iess significant. WhiIe in the 
presence of jaundice the stools were acholic 
or hypochoIic, the large, buIky, buttery 
stooIs said to resuIt from the absence of 
the externa1 secretion of the pancreas were 
not mentioned. Recent experimenta work 
and cIinica1 observations indicate that a 
Iarge portion of the fats of ingested food 
can be utiIized in the compIete absence of 

pancreatic secretion (McCIure, Vincent 
and Pratt,24 WhippIe, et aI.). 

Nausea and Vomiting. Nausea, vomit- 
ing or both occurred with some frequency, 
being present in nearIy one-haIf the cases. 
Various expIanations have been given to 
account for the occurrence of these symp- 
toms. Among them are stimuIation of the 
branches of the vagus, excIusion of biIe 
and pancreatic secretions from the intes- 
tine, neopIastic invasion of the gastro- 
intestinal tract, or mechanica obstruction 
of the pyIorus or duodenum from extrinsic 
pressure by neopIasm. In comparing this 
mixed group of cases with that of carci- 
noma of the body and tai1 of the pancreas, 
the incidence of nausea and vomiting was 
found to be considerabIy greater in the 
mixed group, composed as it was of a 
majority of jaundiced patients. In the 
previousIy reported group where biliary 
tract obstruction was absent, it was ob- 
served that nausea and vomiting were not 
frequent symptoms and when present were 
usuaIIy an accompaniment of paroxysms 
of pain and not important independent 
symptoms. Thus the suggestion that Iack 
of biIe and pancreatic juice are in part at 
Ieast responsibIe seems pIausibIe. 

Of the thirty cases coming to necropsy 
(see beIow) neopIastic invasion of the 
gastrointestina1 tract was noted in onIy 
eight cases and actua1 mechanica obstruc- 
tion in onIy two. On the other hand, in the 
Iist of the eighty-nine operative cases, the 
findings were such in eight instances that 
in the judgment of the operator mechanica 
pyIoric or duodena1 obstruction sufficient 
to warrant posterior gastroenterostomy 
did exist. SimiIarIy Rienhoff and Lewis 
reported that posterior gastroenterostomy 
was performed four times in 106 operations 
for carcinoma of the pancreas. Rives, 
Roman0 and Sandifer concIude that the 
expIanation of nausea and vomiting prob- 
abIy Iies in the direct invoIvement by 
neoplasm of the pancreas itseIf. 

Duration of Symptoms. In TabIe x are 
shown the intervaIs of time, eIapsing 
between the onset of symptoms and the 
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time of admission to the hospita1. The 
shortest period of iIIness recorded was two 
weeks and the Iongest three years. In view 

TABLE x 
DURATION OF SYMPTOMS 

I I 

Duration 
Per 

Cent 

I. Under I month.. . 9 8.26 
2. I-3 months incl.. 37 33.95 
3. 4-6 months incl.. 37 33.95 
4. 7Qmonthsincl... _. IO 9. *7 
5. IO-12 months incl.. _. IO 9. I7 
6. 13-24 months incl. 4 3.67 
7. Over two years.. _. _. 2 I.83 

-___- 

TotaI........................... ‘09 100.0 

Shortest duration of symptoms-two weeks. 
Longest duration of symptoms-three years. 
Average duration of symptoms-five and five-tenths 

months. 

of the notoriousIy rapid progress and reIa- 
tiveIy short life history of the disease, the 
histories of iIIness Iasting over one year 
are perhaps open to some question. In such 
cases, it is quite possibIe that symptoms of 
antecedent chronic abdomina1 disease, such 
as chronic choIecystitis, ChoIeIithiasis or 
peptic uIcer, may have merged with the 
earIiest symptoms of the carcinoma. 

It wiI1 be noted from the tabIe that in 
75 per cent of a11 of the cases the symptoms 
were of Iess than six months’ duration, the 
average duration for the entire group being 
5.5 months. It is interesting to compare 
this figure with the average duration of 
symptoms of 5.7 months in the earIier 
report concerning carcinoma of the body 
and tai1 of the pancreas. Thus since these 
two figures are practicaIIy identica1, the 
duration of symptoms in this Iarger group 
incIuding many patients with jaundice was 
aImost preciseIy the same as in the group 
of cancer of the body and tai1 of the 
pancreas 0nIy. 

Since this average time interva1 between 
the beginning of symptoms and the time 
of hospita1 admission is much shorter than 
in the case of patients with many other 
types of carcinoma (of the breast or the 

rectum, for exampIe) it might seem encour- 
aging from the standpoint of treatment. 
As a matter of fact most of the cases were 
far advanced, as indicated by the necropsy 
group of thirty cases in which a Iesion 
capabIe of being extirpated was found in 
onIy eight instances. The short duration 
of symptoms merely serves to emphasize 
the rapid progress of the disease. 

Past History. Regarding previous dis- 
eases of the digestive tract which might 
have an etioIogic bearing on the present 
troubIe, the histories were relativeIy bar- 
ren. Two patients gave a characteristic 
story of gaII-bIadder disease and four had 
had operations upon the biIiary tract. Six 
patients gave a history of diabetes meIIitus 
of Iong standing. 

TABLE XI 
POSITIVE FINDINGS NOTED ON PHYSlCAL EXAMINATION 

IN 109 CASES 

I I 

PhysicaI Signs 

I. 

2. 

3. 
4. 
5. 
6. 

7. 
8. 

9. 

Jaundice. ...................... 
Emaciation. .................... 
Hepatic emargement. ............ 
AbdominaI tenderness. ........... 
Abdominal tumor ................ 
Distended gall-bladder ........... 
Edema ......................... 
Ascites. ........................ 
Dilatation of superficia1 veins of 
abdomen, ...................... 

I I 
84 

2; 

65 
42 
I7 
I7 
12 

8 7.34 

77.06 
67.89 
59.63 

“,Z: ;: 
15.60 
15.60 
11.01 

Family History. The records of the 
famiIy history as far as cancer was con- 
cerned were not very iIIuminating. Such 
histories, of course, are open to objection 
on the grounds of inaccuracy. In the 
present group of 109 cases, fourteen gave 
a history of cancer in the parents or grand- 
parents or among sibIings. The site of the 
Iesion in these cases was so varied as to 
be of IittIe interest and to have no practica1 
bearing. 

PHYSICAL EXAMINATION 

In TabIe XI are shown in the order of 
frequency of their occurrence the positive 
findings noted on physica examination. 
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Jaundice. This was the most common 
finding in the rag cases, being present in 
77 per cent. This observation is aImost 
identica1 with those of Kiefer, Futcher, 
Leven, FriedenwaId and CuIIen, and Rives, 
Roman0 and Sandifer. Rienhoff and Lewis 
found jaundice in 69.22 per cent of their 
cases, whiIe Mussey reported it in onIy 
41 per cent and Eusterman in 46 per cent. 
When present it is usually marked. This is 
attested to by the fact that eighty-three 
of the eighty-four jaundiced patients were 
aware of its existence and had mentioned 
it as one of their compIaints. 

Emaciation. Emaciation was recorded 
in seventy-four instances. In view of the 
history of considerabIe weight Ioss in the 
majority of cases, this number is probabIy 
unduly Iow. UndoubtedIy emaciation of 
some degree was usuaIIy present, but was 
noted in the case record onIy when it was 
extreme. 

Hepatic Enlargement. EnIargement of 
the liver was detected on cIinica1 examina- 
tion in 60 per cent of the cases. Obstructive 
jaundice is a weII-known cause of hepato- 
megaly, as is aIso carcinoma of the Iiver. In 
the thirty cases coming to necropsy, 
hepatic metastases were found in thirteen. 

was paIpabIe in onIy 15.6 per cent of the 
series. It is true that this group incIudes 
fourteen cases of carcinoma of the body 
and one of the tai1 of the pancreas and three 
of the body and tai1, in a11 of which 
jaundice was absent. Likewise, in the four 
cases each of carcinoma of the hepatic and 
of the cystic ducts, the usua1 mechanism 
of back pressure in the biIe ducts and gaII- 
bIadder wouId be Iacking. Moreover, even 
though the gaII-bladder is actuaIIy enIarged 
or distended, as subsequentIy reveaIed at 
operation or necropsy, it is frequentIy 
overIapped by the enIarged right Iobe of 
the Iiver, so that the examiner fails to 
recognize it. In the thin patients, when a 
paIpabIe gaII-bIadder was present, the 
enIarged viscus couId usuaIIy aIso be 
observed on inspection of the abdomen, 
appearing as a gIobuIar sweIIing in the 
right upper quadrant. Rives, Roman0 and 
Sandifer report a somewhat simiIar experi- 
ence in that the gaII-bIadder was paIpated 
in only twenty-seven of their ninety-six 
cases prior to operation. On the other hand, 
Kiefer, Mussey, Eusterman, Kehr,25 Leven 
and FriedenwaId and CuIIen found paIpa- 
bIe galI-bIadders in from 50 per cent to 
88 per cent of their cases. 

Abdominal Tumor. An abdominal tu- 
mor mass other than the enIarged Iiver 
or the distended gall-bladder was noted in 
39 per cent of the cases. A paIpabIe tumor 
is found more frequently in the cases of 
cancer of the body or tail of the pancreas 
than in those of the head of the gIand. In 
our series of cancers of the body and tai1, a 
paIpabIe tumor was present in 50 per cent 
of the cases. AbdominaI tumors were 
described by Friedenwald and CuIIen, 
Kiefer and Futcher in 43.25, and 27.27 and 
57.14 per cent of their cases, respectiveIy. 

Abdominal Tenderness. AbdominaI ten- 
derness was present in 6o per cent of the 
cases. It was rareIy sharpIy IocaIized and 
aided but IittIe in the diagnosis. The 
incidence is essentiaIIy the same as that 
reported by other observers. 

Edema, ascites and diIatation of the 
superfIcia1 veins of the abdomen were 
occasionaIIy encountered. AI1 were noted 
in patients with far advanced disease. 

LABORATORY EXAMINATIONS 

Distended Palpable Gall-Bladder. In ac- Urine. Urine analyses were recorded 
cordance with Courvoisier’s Iaw, a paIpa- in a11 of the Iog cases under consideration. 
ble, distended gaII-bladder in the presence Dextrose was present in nine instances, in 
of jaundice shouId be pathognomonic of six of which there was a definite history 
cancefous obstruction of the biliary tract. of diabetes of fairIy Iong duration, with 
As shown in TabIe XI this fmding did not bIood sugar curves which confirmed the 
prove to be of great assistance in arriving diagnosis. GIycosuria due to carcinoma of 
at a correct diagnosis, as the gaII-bIadder the pancreas per se appears to be an 
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uncommon finding. Likewise the associa- 
tion between pancreatic carcinoma and 
diabetes meIIitus seems to be pureIy 
coincidentar, as six of the nine gIycosuric 
patients were known diabetics. Thus, 
Kiefer points out that diabetes is quite 
frequent in the fifth and sixth decade of 
Iife and that in a simiIar number of persons 
of the same age as those having carcinoma 
of the pancreas, taken at random from the 
genera1 population, there wouId be an 
appreciabIe number of diabetics. He aIso 
caIIs attention to the fact that Iiver damage 
resuIting from biIiary obstruction, infec- 
tion, or invoIvement of the Iiver by 
metastatic carcinoma may alter carbo- 
hydrate metaboIism. Experimenta work 
aIong these Iines has been reported by 
CoIIer and Troost? and cIinica1 evidence 
by Conn and Newburgh. 

BiIe was present in the urine of sixty- 
eight of the jaundiced cases, but unfortu- 
nately, in the remainder of these cases, the 
examination of the urine for biIe was not 
reported. 

The urine contained microscopic bIood 
in sixteen cases, and in two there was gross 
hematuria. BiIirubinuria is often accom- 
panied by albuminuria, due to renaI 
irritation. The presence of microscopic 
bIood may be expIained on this basis in 
some cases. 

InvoIvement of any portion of the uri- 
nary tract by neopIasm was a rare finding 
in the thirty cases examined postmortem. 
In onIy one was such invoIvement noted, 
and in this there was direct extension of a 
pancreatic cancer into the Ieft kidney, 
adrena and ureter. 

Stools. Examination of the stoo1 was 
reported in ninety-four of the cases. CIay- 
coIored stooIs were observed in fifty-two 
instances and gross blood was present in 
two. OccuTt bIood, as demonstrated by the 
guaiac or benzidene tests, was found in 
thirty-four. 

Gastric Analysis. AnaIysis of the stom- 
ach contents was made in fourteen cases. 
Hypoacidity or anacidity was present in 
ten cases, hyperacidity in one, whiIe 

norma vaIues were obtained in the remain- 
ing three. 

Blood. HemogIobin readings were re- 
corded in 102 cases. The highest reading 
was I IO per cent and the lowest 24 per 
cent with an average determination of 
74 per cent. (AI1 of these determinations 
were made by the SahIi method.) Ery- 
throcyte counts were made in seventy- 
seven cases: the maximum number was 
6,400,000 and the minimum 2,000,000, with 
an average of 4,030,ooo. 

The Ieucocyte count was recorded in 
102 cases. The highest determination was 
23,800, an exceptiona finding. The Iowest 
determination was 2, IOO, and the average 
6,500. 

In this connection, it may be noted that 
the average temperature during the hos- 
pita1 stay or during the pre-operative 
period in the case of the patients operated 
upon, was under 10o’F. in ninety-six cases 
and over IOO’F. in onIy thirteen. BIood 
studies in genera1 showed nothing charac- 
teristic which was of diagnostic vaIue. It 
is interesting to note that in spite of the 
marked cancer cachexia so frequentIy 
noted, onIy a moderate degree of secondary 
anemia existed. 

Blood Sugar. A determination of the 
fasting bIood sugar was carried out in 
thirty-five cases. Readings above 120 mg. 
per cent were noted in six cases, the highest 
reading being 290. These six cases a11 gave 
a definite history of diabetes and the 
gIucose toIerance test showed a typica 
diabetic curve. Of the remaining thirty 
cases, the highest fasting bIood sugar 
determination was I IO mg. per cent and 
the Iowest 59, the average being 88. I. 

Non-Protein Nitrogen. Determination 
of the bIood non-protein nitrogen was 
made in twenty-five cases, in onIy two 
of which were the readings over 40 mg. per 
cent, these being 48.2 and 75.9 respectively. 
Of the remainder, the Iowest reading was 
27.5 and the highest 40, the average being 
33.5. 

Blood Bilk&n. BIood bifirubin read- 
ings were made in onIy three of the non- 
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jaundiced patients and in fifty-seven of the 
jaundiced patients. In the Iatter group 
the highest reading was 180 mg. per 
IOOO C.C. and the Iowest 8, with an average 
reading of 70.6. 

Wassermann and Kahn Reactions. The 
bIood Wassermann or Kahn test for 
syphiIis was recorded in ninety-three of the 
109 cases, with the Wassermann reaction 
empIoyed in the earIier cases and the 
Kahn test in the more recent ones. Of the 
thirteen Wassermann tests, the reaction 
was negative in ten, positive in two and 
questionabIe in one. Of the eighty reports 
on the Kahn reaction, there were seventy- 
nine which were negative and one positive. 
Thus in these ninety-three cases there were 
onIy three, or 3.2 per cent, which showed 
strongIy positive tests. These findings 
tend to refute the statement that syphilis 
is an etioIogic factor in carcinoma of the 
pancreas. 

The remarkabIe thing about a11 of the 
Iaboratory studies was the fact that prac- 
ticaIIy a11 of the findings were we11 within 
norma Iimits with the exception of the 
bIood biIirubin determinations in the cases 
with jaundice. It is, in fact, surprising that 
more departures from the norma were not 
found in the various Iaboratory examina- 
tions. The onIy exception is, of course, in 
the cases with questionabIe jaundice in 
which an eIevation of the biIirubin content 
of the bIood may be of significance. 

Roentgen Findings. Of considerably 
greater interest and vaIue in diagnosis were 
the resuIts of the roentgenoIogic examina- 
tion. Such a study by means of the barium 
mea1, with or without the examination of 
the colon by the barium enema, was made 
in ninety-three cases. TabIe XII gives the 
resuIts of these studies. WhiIe the examina- 
tion was entireIy negative in three-fourths 
of the cases, it is significant that in the 
remaining one-fourth the findings were 
such that a pancreatic tumor was suspected 
or even a positive diagnosis ventured. The 
important positive findings were a widen- 
ing of the norma duodenal curve, narrow- 
ing of the duodena1 Iumen or indentation 

of the shadow of the duodenum or stomach 
by pressure from without. In an indirect 
way, the examination was aIso of vaIue in 
excIuding carcinoma of the stomach or of 
the coIon, both of which Iesions may easiIy 
be confused with carcinoma of the pan- 
creas, especiaIIy when jaundice is absent. 

TABLE XII 
ROENTGEN FINDINGS IN 93 CASES 

Results of Examination 
No. of 

I I 

Per 
Cases Cent 

I- l-- 
I. Negative ....................... f$ 74.20 
2. Pancreatic tumor suspected ....... 16 17.20 
3. Positive fmdings of the type found 

in pancreatic cancer. ............ 8 8.60 

TotaI ........................... g3 100.0 
No examination. ................... 

I I 
16 

----- 

Total. .......................... 

A matter of some scientific interest was 
the choIecystographic response. In the 
group of twenty-five non-icteric patients, 
cholecystography was empIoyed nine times 
with the foIlowing resuIts : non-visuaIiza- 
tion of the gaII-bIadder in five, norma 
visualization without stone in three and an 
unsatisfactory test in one. The examina- 
tion was made in fifty-six of the eighty-four 
jaundiced cases. The results were : compIete 
non-visuaIization of the gaII-bIadder- 
forty-nine; faint visuaIization-two; nor- 
ma1 visualization without stone--three; 
and an unsatisfactory examination in two. 

DIAGNOSIS 

In summarizing the foregoing remarks, 
it may be stated that in the presence of 
obstructive jaundice, the differentia1 diag- 
nosis of cancer of the head of the pancreas 
or biIe ducts is frequentIy exceedingIy 
difficult, even with the assistance of a11 of 
the avaiIabIe Iaboratory data and roent- 
genoIogic studies. 

When the cIassica1 Courvoisier-Terrier 
syndrome or the syndrome of Bard and 
Pi+ is present, IittIe diffIcuIty is encoun- 
tered, These syndromes are characterized 
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by progressive persistent and painIess 
jaundice, diIatation of the gaLbladder, 
achoIic stooIs, and associated cachexia. In 
the present study, such a cIinica1 picture 
was unusual. On the contrary, pain was a 
prominent symptom, and being commonIy 
situated in the upper abdomen or right 
upper quadrant, as we11 as tending to 
occur in attacks or paroxysms, it often 
simuIated the picture of common duct 
stones or carcinoma of the gaII-bIadder. 
Even in carcinoma of the pancreas or biIe 
ducts, definite remissions in the jaundice 
may occur, aIthough it is rare for it to 
disappear compIeteIy at any time. The 
reIativeIy short history and the marked 
evidence of bodiIy deterioration are per- 
haps the most important findings favoring 
a diagnosis of pancreatic cancer. 

TABLE XIII 

PRE-OPERATIVE DIAGNOSES IN PATIENTS WITH JAUNDICE 

Diagnosis 
No. of 
Cases 

I- 
I. Carcinoma of the pancreas. ....... 48 
2. Common duct stones ............. 13 
3. Carcinoma of biIe ducts or gall- 

bIadder ......................... 7 
4. Portal cirrhosis .................. I 
3. Subacute choIecystitis. . . . 
6. Duodenal uIcer with obstructive 

I 

Per 
Cent 

9.72 
I.39 
I.39 

I.39 jaundice........................ I 
7. Stenosis of cholecystoduodenos- 

tomy stoma (previous operation 
elsewhere for chronic pancreat- 
itis(7)). . . . . . . . . 1 

TotaI........................... 72 100.0 

I.39 

66.66 
18.06 

TabIe XIII presents the cIinica1 diagnoses 
made prior to operation in the seventy-two 
jaundiced patients upon whom Iaparot- 
omies were performed. 

It wiI1 be noted that a correct diagnosis 
of cancer of the pancreas or bile ducts was 
made in over two-thirds of the cases and 
that the most frequent mistaken diagnosis 
was common duct stones. As a matter of 
fact, common duct stones coexisted with 
cancer in two instances. In one, the primary 
Iesion was in the head of the pancreas 

and was easiIy recognized at the time 
of operation, whiIe in the other it was 
in the Iower end of the common duct. In the 
Iatter case, the duct and gaII-bIadder 
contained white biIe. In this case, the 
common duct carcinoma was not dis- 
covered until necropsy and microscopic 
examination of the tissues. 

When jaundice is absent, the difEicuIties 
in diagnosis are greater and, as indicated 
in TabIe XIV, a correct pre-operative 

TABLE XIV 

PRE-OPERATIVE DIAGNOSES IN PATIENTS 

WITHOUT JAUNDICE 

Diagnosis 

I. Carcinoma of the pancreas. ....... 
2. Carcinoma of the stomach ........ 
3. Carcinoma of the coIon ........... 
4. DuodenaI obstruction-probabIy 

due to carcinoma ................ 
5. Cyst of pancreas. ............... 
6. ChoIeIithiasis. .................. 
7. Benign pyIoric obstruction ........ 

TotaI. .......................... 

No. of 
Cases 

I7 

- 

~- 

.- 
I 

- 

Per 
Cent 

41’ 19 
17.65 
11.76 

11.76 
5.88 
5.88 
5.88 

00.0 

diagnosis of cancer of the pancreas was 
made in onIy 41 per cent of those cases. 
However, if the two cases in which a 
diagnosis of duodena1 obstruction due to 
cancer was made are incIuded, a reasonabIy 
correct diagnosis was made in sIightIy 
over 50 per cent of the cases. As shown in 
the tabIe, cancer of the pancreas without 
jaundice, usuaIIy a carcinoma of the body 
or tai1 of the organ, was more often con- 
fused with carcinoma of the stomach or of 
the coIon than with any other lesion. In 
these non-icteric patients, the main symp- 
tom was severe abdomina1 pain, often 
occurring in paroxysms or crises, and 
associated with rapid and extreme emacia- 
tion. Roentgen studies of the gastrointes- 
tina tract were at Ieast suggestive in 
one-quarter of the cases. With the rapid 
advances being made in the fieId of 
roentgenology, this method bids fair to be 
of much greater assistance in the future. 
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OPERATIVE FINDINGS 

SurgicaI operations were performed upon 
eighty-nine of the 109 cases under consider- 
ation. At the time of operation, jaundice 
was present in seventy-two or 80.9 per 
cent of this surgica1 group, whiIe seventeen, 
or 19.1 per cent, were free from jaundice. 
In the group of jaundiced patients, as 
shown in TabIe xv, a distended gaII-bIadder 

TABLE xv 
CONDITION OF GALL-BLADDER AT TIME OF OPERATION 

(89 CASES) 

Condition of GalI-bIadder 
No. of 

I I 

Per 
Cases Cent 

- 

Patients with Jaundice (72 Cases) 

I. Distended.. . . . . . . . 48 66.66 
2. WaIIs thickened and gaII-bladder 

distended....................... 12 
3. WaIIs thickened-gall-bIadder not 

distended....................... 6 
4. Normal. . . . . . . . 3 
5. Contracted-containing stones.. . I 

6. Buried in adhesions and sur- 

16.67 

8.33 
4.17 
I.39 

rounded by carcinoma. . I I.39 
7. Previous cholecystoduodenostomy I I.39 

TotaI........................... 72 100.0 

_ 

Patients without Jaundice (17 Cases) 
_ 

I I 
I. NormaI. ....................... 7 
2. SIiahtIv distended. .............. 
3. W&s thickened-not distended. 

$ 
; 

4. Contracted-containing stones. 2 
5. Undetermined.. . . I 

4’. ‘9 
29.41 
11.76 
11.76 
5.88 

Total.......................... ./ I7 jIoo.0 

was found in sixty cases, or 81 per cent. 

In forty-eight of” these, the gafi-bIadder 
waI1 appeared to be quite normaI, whiIe in 
tweIve it was definiteIy thickened, appar- 
ently due to circuIatory changes such as 
congestion and edema rather than fibrosis 
from chronic inff ammation. 

WhiIe in one case a choIecystoduode- 
nostomy had previously been performed 
in an outside hospita1, and in four of the 
cases the carcinoma was situated in the 
hepatic duct, the figure 83 per cent seems 
to be a fair statement of the accuracy of 
Courvoisier’s law. 

In two of the cases of carcinoma of the 
hepatic duct, a coIIapsed and empty gaII- 
bIadder was noted. AIthough a coIIapsed 
gaII-bIadder is rareIy seen at the time of 
operation, it may be present under the 
above-mentioned circumstances. A tumor 
of the hepatic duct may prevent biIe from 
entering the cystic duct and the usua1 
mechanism responsibIe for the fiIIing of 
the gaII-bIadder is thus interfered with. 

In our experience, Courvoisier’s Iaw has 
proved to be of much greater vaIue to 
the surgeon at the time of the Iaparotomy 
than to the cIinician during the physical 
examination. Thus at the time of operation 
the presence of a distended gaII-bIadder, 
usuaIIy associated as it is with diIatation 
of the duct system, is indicative of an 
obstruction, probabIy neopIastic, at the 
Iower end of the common duct and caIIs 
for a carefu1 investigation of this region. 

It wiI1 be noted that there was a rather 
marked discrepancy between the number 
of paIpabIe gaII-bladders detected prior to 
operation and the number found to be 
distended when the abdomen was opened. 
WhiIe this may be expIained in part by 
Iack of sufficient care on the part of the 
examiner, it is aIso true that a distended 
gaII-bladder may escape notice in the case 
of a thick abdomina1 waI1, especiaIIy when 
there is marked enIargement of the right 
lobe of the Iiver with overIapping of the 
gaII-bIadder. 

Of considerabIe interest in both the 
icteric and non-icteric patients was the 
frequent finding of inflammatory Iesions 
of the gaII-bIadder with or without stones. 
Thus, of the eighty-nine cases operated 
upon, there were eIeven in which the gaII- 
bIadder waI1 was thickened and in which 
distention was absent. In three of these 
cases stones were present. Further evidence 
on this score was obtained from biopsy 
specimens taken at the time of opera- 
tion. When anastomoses between the 
gaII-bIadder and gastrointestina1 tract were 
made, or when choIecystostomy was per- 
formed, a smaI1 bit of the galI-bIadder was 
taken for microscopic examination on 
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thirteen occasions. The histoIogic examina- 
tion of the materia1 showed invasion of the 
gaII-bIadder by carcinoma in two, and 
the remaining eIeven showed chronic 
ChoIecystitis. 

The nature of the gaII-bIadder contents 
is aIso of interest. In the entire group of 
eighty-nine surgica1 cases, stones were 
present in the gaII-bIadder in fifteen 
instances and in one an empyema of the 
gaII-bIadder was present as weI1. Thus in 
the present series there was a fairly high 
incidence of concomitant or antecedent 
infection of the biIiary tract which may or 
may not have pIayed a part in the subse- 
quent deveIopment of the neoplasia. 

As mentioned above, stones were en- 
countered in the common duct on two 
occasions. In one, the carcinoma was of the 
ampuIIa and in one it was in the head of 
the pancreas. As a rule, carcinoma of the 
biIe ducts is not associated with choIedo- 
ChoIithiasis, and converseIy in Iarge groups 
of cases of common duct Iithiasis, an 
associated duct carcinoma is a rare finding, 
quite unlike the usua1 association of stones 
with carcinoma of the gaII-bladder. 

However, one of the oIder views regard- 
ing the etioIogy of pancreatic cancer was 
that chronic irritation such as chronic 
pancreatitis was the precursor of the maIig- 
nancy. Against this view is the fact that 
in the tweIve cases of carcinoma of the 
pancreas coming to necropsy, 0nIy two 
showed histologic evidence of a chronic 
interstitia1 pancreatitis, the remainder of 
the pancreases showing no important 
abnormaIity other than the cancer. 

Another point of interest was the fact 
that in tweIve of the jaundiced cases, the 
galI-bladder contained “white biIe ” and 
in seven others, paIe biIe. Under such 
circumstances, excluding, of course, cases 
of hydrops due to stone in the cystic duct, 
the entire duct system usuaIIy contains 
the same type of materia1 and denotes a 
marked depression of the Iiver function. 

In these cases, it has been our custom, 
when possibIe, to perform an anastomosis 
between the gaII-bIadder and the gastro- 

intestinaJ tract, in the hopes that the 
reIease of back pressure and the free inter- 
na1 drainage of the biIiary system wiI1 
aIIow the Iiver to recover and regain its 
function. OccasionaIIy this occurred and 
definite cIinica1 improvement resuIted from 
the operation. On the other hand, due to 
the impaired hepatic function, the danger 
of operation in these cases is great, as is 
indicated by the operative mortaIity of 
over 50 per cent for this particuIar group. 
The genera1 impression that the presence 
of white biIe in the gaII-bIadder and biIe 
ducts in the presence of obstructive jaun- 
dice is of grave import was we11 borne out 
in the present study. 

TABLE XVI 
CHARACTER OF GALL-BLADDER CONTENTS AT TIME 

OF OPERATION (89 CASES) 

I I 

Contents of Gall-bladder 

I. 

2. 

3. 
4. 
5. 
6. 

7. 
8. 

9. 

Patients with Jaundice (72 Cases) 

Thick concentrated biIe. ......... 
Normal bile, .................... 
PaIe bile. ....................... 
White bile ...................... 
White bile and stones ............ 
Stones......................... 
GaII-bIadder not opened. 
Normal biIe with solitary stone. 
Empyema of galI-bIadder with 
stone........................... 

4 
2 

40.29 
16.67 

9.72 
9.72 
6.94 
6.94 
5.55 
2.78 

I.39 
_~ 

Total........................... 72 100.0 

Patients without Jaundice (17 Cases) 

I. GaII-bIadder not opened .......... 
2. Normal bile ..................... 
3. Stones ......................... 

Total. ....................... 

z 52.94 
35.30 

2 11.76 
__- 

I7 100.0 

TabIe XVII Iists the various operations 
which were performed. ChoIecystogastros- 
tomy was the type of anastomosis which 
was most often feasible. WhiIe choIecysto- 
duodenostomy was performed in seven 
cases without a death, it was empIoyed 
onIy when an unusuaIIy mobiIe duodenum 
aIIowed the anastomosis to be performed 
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without tension. Rienhoff and Lewis state 
that this type of operation shouId never 
be empIoyed in carcinoma of the pancreas 
inasmuch as the duodenum is frequentIy 
invoIved or bound down by the growth. 
WhiIe theoreticaIIy the duodenum wouId 
be preferabIe to the stomach for the anas- 
tomosis, the functiona resuIts of the two 
operations were identical as far as couId be 
determined. Lahey 29 has recentIy advo- 
cated choIecystojejunostomy in preference 
to either choiecystogastrostomy or choIe- 
cystoduodenostomy. With this operation 
we have had no experience. 

TABLE XVII 

OPERATIONS PERFORMED AND OPERATIVE MORTALITY 

Operation 
No. o 
Case 

I- 
I. Cholecystogastrostomy. 48 
2. ExpIoratory laparotomy. 13 
3. Cholecystoduodenostomy. . 7 
4. Cholecystostomy.. 4 
5. Cholecystostomy and chole- 

dochostomy.. _. 2 
6. Cholecystostomy and poste- 

nor gastroenterostomy 2 
7. Posterior gastroenterostomy. 2 
8. Transduodenal resection of 

ampulla.. . 1 
9. Multiple operations. 1 

IO. ChoIecystoduodenostomy 
and posterior gastroenteros- 
tomy..................... I 

II. Cholecystoduodenostomy 
and exploratory choledochos- 
tomy..................... I 

I 2. Cholecystogastrostomy and 
posterior gastroenterostomy I 

13. Cholecystogastrostomy and 
choledochostomy.. I 

I 4. Chotedochostomy I 
15. Transduodenal resection of 

ampuIIa and chokcystec- 
tolny..................... 1 

16. Cholecystectomy and chole- 
dochostomy.. 1 

Total....................... 89 30. 24 26.97 

Per 
Cent 
MOr- 
talky 

29.17 
30.77 

0 
25.” 

50.0 

50.0 
30.0 

0 
0 

0 

0 

0 

0 
0 

“0.” 

“0.” 

One of the patients who had muItipIe 
operations in the hospita1 had first a 
choIecystogastrostomy with subsequent 
disappearance of the jaundice. At a Iater 
date he deveIoped symptoms of pyIoric 
obstruction, necessitating a posterior gas- 
troenterostomy. The second of these pa- 
tients requiring muItipIe operations had 
had a choIecystoduodenostomy performed 
in another hospita1 for what was thought 

to be chronic indurative pancreatitis. 
He was admitted with recurrence of jaun- 
dice. Contraction of the stoma had oc- 
curred and accordingIy the anastomosis 
was reestabIished. He Iikewise subse- 
quentIy deveIoped pyioric obstruction and 
the next operation consisted of a posterior 
gastroenterostomy. 

Aside from the three cases of resection 
of the Iower end of the common duct for 
carcinoma of the ampuIIa of Vater, no 
radica1 resections were attempted. The 
majority of the patients had far advanced 
Iesions and paIIiative procedures were the 
onIy ones which seemed justifiable. Table 
XVII also gives the hospita1 mortaIity for 
the various procedures. ObviousIy these 
mortaIity figures are of IittIe importance 
in the seIection of an operative procedure 
as many of the situations were desperate, 
and certain operations such as choIecystos- 
tomy or choIedochostomy were frequentIy 
the onIy means of paIIiation possibIe. The 
tota hospita1 mortaIity was 26.97 per cent. 

In 1934, CoIIer and WinfieId30 reviewed 
the end-resuIts of biIiary intestina1 anas- 
tomosis as a paIIiative operation in twenty- 
one patients of this group, folIowing their 
discharge from the hospita1. The average 
duration of Iife was 7.2 months. In 78 per 
cent there was relief of pain, in IOO per 
cent reIief of pruritus and partia1 or com- 
pIete reIief of jaundice in 93 per cent. Long 
periods of surviva1 with compIete reIief 
of symptoms are occasionaIIy reported. 
Two such cases have occurred in our ex- 
perience. In such cases one is driven to the 
conclusion that the mass feIt in the pan- 
creas at the time of operation was in fact 
inff ammatory rather than neopIastic, and 
that the internal drainage of the biIiary 
tract resuIted in a permanent cure. Un- 
fortunateIy, the operative diagnosis of 
maIignant disease is usuaIIy correct. An- 
other argument in favor of exploration 
is the possibiIity that a common duct stone 
may be found. In such cases surgica1 
removal can effect a cure and because of 
the possibiIity of a mistaken diagnosis, 
operation shouId not be withheId. 
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Of the eighty-nine cases operated upon, made a diagnosis of pancreatic cancer in 
biopsy materia1 was taken at the time of six cases and carcinoma of the biIe ducts in 
the Iaparotomy in thirty-six, and in the three, this ratio was reversed when the 
three cases of resection for cancer of the necropsy findings were avaiIabIe. In other 
ampuIIa, the entire lesion was removed. A 
microscopic diagnosis of cancer was made 

words, it seems quite impossibIe to dis- 
tinguish either cIinicaIIy or at the operating 

in the three Iatter cases. Of the thirty-six tabIe between cancer of the common duct 
biopsy specimens, thirteen were taken from 
the gaII-bIadder, and as previousIy men- 

TABLE XVIII 

tioned, eleven showed chronic cholecystitis 
COMPARISON OF OPERATIVE AND NECROPSY DIAGNOSES 

IN IO POST-OPERATIVE DEATHS 

and two invasion of the gaII-bIadder waI1 I ~;;G’P~;~D~;~ Necropsy Diagnoses 

by carcinoma. 
Carcinoma of the pan- 

Biopsy of noduIes in the Iiver was per- 
pancreas. . . . . . . 6 treas. . . , . . . . . . 3 

2. Cwcinoma of biIe Carcinoma of biIe 

formed eight times and in each case the ducts.. . . . . . . . . 3 ducts.. . . . . . . . . . 7 

microscopic examination confirmed the 3. Common duct StoneS _’ 
- 

Total.. . . . . . . IO 

operator’s opinion of metastatic carcinoma. TotaI.. . . . . . . . . . . . . IO 

In three cases, noduIes were removed from 
the omentum and a11 three showed car- and of the head of the pancreas in many 

cinema microscopicalIy. In nine cases of cases, and undoubtedIy many cases re- 

advanced Iesions of the common duct, a corded as pancreatic carcinoma were in 

bit of tissue for biopsy was taken with the reaIity exampIes of carcinoma of the biIe 

eIectrosurgica1 Ioop. The diagnosis of ducts. Both Iesions should therefore be 

carcinoma was confirmed in al1 these in- incIuded in any clinica discussion. 

stances by the pathologist. Lymph node TABLE XIX 

biopsies were performed in six patients, a CAUSE OF DEATH IN 24 POST-OPERATIVE HOSPITAL DEATHS 

regiona node- being removed; -in two of 
these, metastatic carcinoma was found 
and in the remaining four a chronic Iymph- 
adenitis onIy. A biopsy specimen from a 
pancreatic Iesion was taken four times. In 
three a diagnosis of carcinoma was re- 
ported and in one the examination was 
negative. Even with the eIectrosurgica1 
Ioop, biopsy of the pancreas is decidedly 
hazardous, as troublesome bleeding may 
occur, which may be exceedingIy difficuh 
to contro1 and may resuIt in unnecessary 
proIongation of the operation. Further- 
more, Ieakage of pancreatic secretions from 
one of the Iesser pancreatic ducts may take 
pIace with disastrous resuIts. 

TabIe XVIII shows in a comparative way 
the operative and the necropsy diagnosis 
in ten cases coming to post-mortem exami- 
nation following surgery. The one patient 
with common duct stones had in addition 
a carcinoma of the Iower end of the com- 
mon duct which was not discovered unti1 
necropsy. Disregarding this one case, it 
wiI1 be noted that whereas the operator 

Cause 
No. of Au- 
Cases topsy 

I. Post-operative hemorrhage. 5 
2. Pneumonia.. . . . . . . . . . . . : 3 
3. Cholemia.. . . . . . . . . . . 6 0 

4. Leakage at site of anastomosis 
biIe peritonitis.. . . . . . . . . . I I 

5. Shock.. . . . . . . . . . 2 0 

6. Cancer cachexia (death 4 
months P.O.). . . . . . . . . . . . I I 

~- 

TotaI.. . . . . . . . . . . . . . . . . . 24 IO 

No 
Au- 

topsy 

Table XIX gives the cause of death rn the 
twenty-four patients dying foIIowing sur- 
gica1 operation. Post-operative hemorrhage 
was responsibIe for death in one-third of 
the cases. A second common cause of death 
was pneumonia, not a surprising finding 
considering the fact that most of the 
patients were debihtated, cachectic and 
aged, poor surgica1 risks, especiahy for 
operations in the upper quadrants of the 
abdomen. ChoIemia or hepatic insuffrciency 
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was Iikewise responsibIe for the fata 
outcome in one-quarter of the cases, death 
usuaIIy occurring in about IO to 14 days 
foIlowing operation. One death was due to 
biIe peritonitis from a Ieaking suture Iine, 
whiIe one patient remained in the hospita1 
for four months after operation and uIti- 
mateIy succumbed to the disease. 

NECROPSY FINDINGS 

As noted in TabIe I, post-mortem exami- 
nations were conducted in thirty cases, ten 
of these being post-operative fatahties and 
the remaining twenty cases in which no 
operative treatment had been undertaken. 
During this same tweIve year period a tota 
number of 4,657 necropsies was performed. 
Thus in the necropsy material of the hos- 
pital there was an incidence of one case of 
carcinoma of the pancreas or bile ducts 
per 155 necropsies. 

TABLE xx 
LOCATION OF PRIMARY LESION IN 30 NECROPSIES 

Per 
Cent 

r. Pancreas. 
2. Common duct.. 
3. AmpuIIa of Vater. 
4. Cystic duct.. 
5. Hepatic duct. 

TotaI. 

I2 40.00 
8 26.68 
5 16.66 
3 IO.00 
2 6.66 

~___ 

30 100.00 

TabIe XX shows the Iocation of the 
primary Iesion in these thirty cases as it 
was determined by the histoIogic examina- 
tion of the necropsy materia1. WhiIe this 
group of cases is admittedIy smaI1, it is of 
considerabIe interest to note that primary 
carcinoma of the extrahepatic bile ducts 
occurred one and one-half times as fre- 
quentIy as primary carcinoma of the 
pancreas. As mentioned above, it is prob- 
abIy true that many cases in which a 
cIinica1 or even an operative diagnosis of 
carcinoma of the head of the pancreas is 
made, are in reaIity cases of primary 
carcinoma of the biIe ducts. While such a 
distinction is often of academic interest 

onIy, it nevertheIess indicates the possi- 
biIity of compIete extirpation of the Iesion 
if a timeIy operation is performed. Assum- 
ing that the incidence of carcinoma of the 
Iower common duct or ampuIIa is somewhat 
greater than has been generaIIy reaIized, it 
is probabIe that in the future more cases 
wiI1 be found suitabIe for radica1 surgery 
than has been the case heretofore. With 
the two-stage procedure of WhippIe, Par- 
sons and MuIIins, the hazard of operation 
is considerabIy reduced, whiIe a suffrcientIy 
wide margin of tissue is resected to make 
permanent cure possibIe. 

According to the post-mortem findings, 
five of the duct carcinomas were quite 
IocaIized, without distant metastases, and 
compIete eradication of the Iesion would 
have been possible. The same was true of 
only two of the pancreatic cancers, one of 
which was situated in the head of the organ 
and the other in the body. 

TabIe XXI indicates the Iocation of 
metastatic Iesions in the nineteen cases 

TABLE XXI 
METASTASES AS FOUND AT NECROPSY IN 19 CASES 

Metastases No. of Cases 
I. RegionaI Iymph nodes. . . . 3 
2. Liver and lungs............................. 2 
3. Liver and retroperitonea1 Iymph nodes.. 2 

4. Liver...................................... I 
5. Bone marrow............................... I 
6. Liver-regional lymph nodes and lungs.. I 

7. Mesenteric lymph nodes.. I 

8. Liver-lungs. Peripancreatic lymph nodes, re- 
troperitoneal Iymph nodes, bronchia nodes and 
thyroid..................................... I 

9. Liver, adrenal, retroperitonea1 lymph nodes, 
sternum, thoracic and Iumbar vertebrae, and 
right pectora1 muscle.. I 

IO. Liver-porta and peripancreatic lymph nodes, 
tail of pancreas, capsule of spIeen, lungs and 
bronchiaf Iymph nodes.. I 

I 1. Liver, peritonea1 surfaces, omentum, mesentery 
and regional lymph nodes. I 

12. Left thoracic wall, ribs, sternum, vertebrae, 
retroperitonea1 nodes, Iiver, spIeen, adrenal, 
lung, mediastinal and axihary Iymph nodes. . I 

13. Duodenum, peripancreatic lymph nodes, peri- 
choIedochotic tissues, Iiver and galI-bIadder. . I 

14. Regional, mesenteric. mediastina1 and peri- 
bronchia nodes, under-surface of diaphragm, 
liver, gall-bIadder, lungs, pIeura, sternum and 
sixth right rib. I 

IS. RegionaI lymph nodes, lungs, bronchial and 
mediastinal nodes, diaphragm, small intestine 
and appendix.. . . . . . . . . . . I 
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in which metastases were found. The re- 
gionaI lymph nodes were invoIved in fifteen 
cases, whiIe hepatic metastases occurred 
in thirteen and puImonary metastases in 
eight. 

TABLE XXII 
DIRECT EXTENSION OF NEOPLASM AS FOUND AT NECROPSY 

IN 15 CASES 
Primary Carcinoma of Bile Ducts 

Extension No. of Cases 
1. 

2. 

3. 
4. 
5. 
6. 

7. 

I. 
2. 

3. 

4. 

Head of pancreas ............................. 3 
Duodenum .................................. 2 

Liver ....................................... r 
Pancreas and omentum. ...................... I 

GalI-bIadder and liver. ......................... I 
Head of pancreas and duodenum.. . . . . . . . I 
Hepatogastric Iigament and Iiver.. . . . . . . . . . . I 

Primary Carcinoma of Pancreas 
Extension No. of Cases 

Duodenum.................................. 2 

Common duct.. . . . . . . I 

Peripancreatic and retroperitoneal tissues, left 
adrenal, kidney and ureter.. . . . . . I 

Liver, galI-bladder, duodenum, small intestine and 
coIon....................................... 1 

TabIe XXII shows the various regions 
mvoIved bv direct extension of the neo- 
pIastic proiess. In the case of primary 
carcinoma of the biIe ducts, the pancreas 
was often infxhrated, thus accounting for 
the ease and frequency with which a 
diagnosis of primary carcinoma of the 
pancreas was made at the operating tabIe. 

In four cases in the necropsy group 
muItipIe malignancies were present, there 
being a second independent primary car- 
cinoma in addition to that found in the 
pancreas or biIe ducts (TabIe XXIII). 

TABLE XXIII 

CASES OF MULTIPLE MALIGNANCIES IN 30 NECROPSIES 

I. C. R. Path No. A-43-A. K.-maIe63. 
(a) Undifferentiated medulIary adenocarcinoma 

of pancreas. 
(b) Recurrent meduIIarv squamous ceI1 carci- 

” _ noma of the lip. 
2. J. P. Path No. A-260-A. L.-female 48. 

(a) MeduIIary adenocarcinoma of pancreas. 
(b) Early carcinoma arising in right muItilocuIar 

parovarian cystadenoma. 
3. P. L. Path No. A-220-A. J.-maIe 63. 

(a) Advanced adenocarcinoma of common duct 
at ampuha of Vater. 

(b) EarIy meduhary carcinoma of prostate. 
4. H. R. Path No. A-64-A. M.-maIe 54. 

(a) GIand cel1 carcinoma of head of pancreas. 
(b) Primary meduIIary squamous cell carcinoma 

of upper and middle Iobes of right lung. 

WhiIe various factors such as aIcoho1, 
syphilis and chronic inffammation have 

been suggested as etioIogic agents in 
pancreatic cancer, there is IittIe positive 
evidence to support these views. In this 
necropsy group of thirty cases, there was 
histoIogic evidence of syphiIis in onIy six 
and these were a11 cases of cancer of the 
biIe ducts rather than of the pancreas. 

SUMMARY 

I. A group of 109 cases of carcinoma 
of the pancreas and extrahepatic bile ducts, 
verified by operation or necropsy, has been 
reviewed. 

2. The disease occurred approximateIy 
twice as frequentiy in mares as in femaIes. 

3. The average age of the patients was 
56.9 years. 

4. Weight Ioss was the most common 
symptom. It was usuaIIy extreme (average 
13.8 kg.) and occurred rapidly. 

5. Jaundice was the most common chief 
compIaint and abdomina1 pain the most 
common initiaI symptom. 

6. The average duration of symptoms 
was 5.5 months. 

7. Jaundice was the most common 
physica sign and was present in over three- 
fourths of the cases. 

8. Courvoisier’s Iaw was of reIativeIy 
IittIe vaIue in making a correct diagnosis 
prior to operation. The Iaw was of con- 
siderabIe vaIue to the surgeon at the time 
of Iaparotomy, as it indicated the type of 
duct obstruction which was present. The 
operative findings proved the law to be 
accurate in over 80 per cent of the cases. 

g. Laboratory studies were of prac- 
ticaIIy no vaIue in diagnosis. 

IO. Roentgen studies were positive or 
suggestive in one-fourth of the cases. 

I I. In the non-icteric patients the diffl- 
cuIties in diagnosis were greater than in the 
icteric group. In the former cases the 
condition was most often confused with 
carcinoma of the stomach or coIon. 

12. Evidence of antecedent biliary tract 
infection, as indicated by contraction of 
the gaII-bIadder or thickening of its waI1, 
was noted in approximateIy one-eighth of 
the operative cases, whiIe caIcuIi were 
present in the gaII-bIadder in one-sixth. 
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I 3. ChoIecystogastrostomy was regarded 
as the best paIIiative operation. The opera- 
tive mortality for this procedure was 
29.17 per cent. 

14. In ten cases, according to the diag- 
noses made at the time of operation, the 
ratio of cases of carcinoma of the pancreas 
and of the biIe ducts was 2 : I. Necropsy 
examination of these same cases proved 
that the ratio was I :2. 

15. In three cases of carcinoma of the 
ampuIIa of Vater, transduodena1 resection 
was performed, with one post-operative 
death and two recoveries. 

16. Hemorrhage was the most common 
cause of death folIowing operation. 

17. The average duration of Iife folIow- 
ing paIIiative biIiary gastrointestina1 anas- 
tomosis was 7.2 months in a group of 
twenty-one patients traced. 

I 8. Post-mortem examination showed 
the, most common site of metastases to be 
the regiona Iymphnodes, whiIe metastases 
to the Iiver and Iungs occurred next in 
frequency. 

19. In the group of thirty cases examined 
post-mortem, there were four instances of 
muItipIe maIignancies. 
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