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THE AETIOLOGY, PATHOLOGY, DIAGNOSIS AND TREATMENT

OF ACUTE PANCREATITIS.

A REVIEW OF 110 CASES.

In the preparation of this thesis, only cases which
were proved at operation, at post-mortem, or clinically
. with a raised urinary diastase or serum amylase, have
been included.

In order to appreciate thoroughly the difficulties
which facevthe surgeon in the diagnosis and treatment of
acute pancreatitis,it 1s essential to.give a resumé‘of

the aeticlogy and pathology of this still obscure condition.

ARTIOLOGY.

I am indebted to McWhorter (1932) for the following
table giving the classification of the aetiology of acute
pancreatitis and to which I have made a few additions :-

A Non-infectigus origin.

1. Obetruction.

Due to :-

1; Gall stones

2. Pancreatic calculi

3 Round worms ‘

L. Tumours of the head of the pancreas

Be Aneuryswms in the neighbouring vessels

6. Foreign bodies, e.g. a barley corn

7. Spasm of sphincter of 04di

8. Proliferative metaplasia of the pancreatic

duct epithelivm



2. Chemical

Activation of ferments resulting from -

1.
2.
3
L.
5.

3. Trauma

2.

Bile infected by bacteria.

Cell debris and degenerated duct contents
Duodenal contents

Enterokinase in the mucosa of the gall bladder

Autolysis

Penetrating or non-penetrating abdominal wounds
During operations on stomach, duodenum, or lower

end of common bile duct.

" L. Degenerative changes in the pancreas

1.
2e
3,
Le
5e

‘Ischaemia of pancréas

Vascular degeneration
ﬁaemorrhage
Toxic changes following systemic disease

Secondary to malignant or benign tumours

-B. Infectious origin.

1.

2.

3.

he

Extension alqng the lymphatics to glandular group
in region of head of pancreas

Blood stream - usually resulting from intestinal
infection | |
Extension along the pancreatic ducts from the

duodenum or bile tracts.

By direct extension from an infected focus.

Following activation by bacteria in the normal gland.
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Go By hacterial permeability from adjacent lateral
viscera. o
7. By direct contiguity through the‘bile duct when

it is embraced by the head of the pancreas.

C. Conbination of two or more of the above factors.

First of all it must be pointed out that the relative
frequency of different types of ductal arrahgement, varies
greatly acecording to the observers. lMann and Giordano (1923)
stated that a common channel could be formed by the bile
duct and the duct of Wirsung by obstruction at the ampulla
of Vater in only 3¢5% of subjects. Caﬁeron and Noble (1924)
prepared casts of the ducts and found that the bile and
pancreatic ducts communicated in 75% of cases, whilst Howard
and Jones (1947) observed that in over 50% of cases there
is the anatomical possibility for the formation of this
common channel. Popper et al (1948) state that there is
a common chsnnel in 89% of cases of pancreatic oedema, acute
pancreatitis and pancreatic necrosis, but very few observations
similar to the above have been done on definite cases of acute
Pancreatitis and extensive investigutions on this most »
important point would be invaluable. Howard and Jones (1947)
found that where there was an obstruction at the ampulla of
‘Vater, fluid injected into the common bile duct refluxed into
the duct of Wirsung in 54% of specimens. Incases where ﬁhe
duct of Santorini was present, the incidence of reflux rose
to 82%. It is, therefore, at present justifiable to suggest

that, other things being equal, that there might be a greater



incidence of acute pancreatitis in patients with a patent duct
of Santorini. To pursue this further, it is alsc reasonable
to assume that when there is an obstruction at the ampulla

of Vater, the pressure in the pancreatic duets is less than that
in the biliary passages when there is a patent duct of
Santorini, thus allowing a reflux of bile along the duct of
Wirsung. That this is not the whole story 1ls evident from
the fact that cases of acute pancreatitis have also been |
described in which the ducte have opened separately into

the duodenum, and rare cases in which the necrosis has been
restricted to the region drained by the duct of Santorini.

In 50% of cases, it is said that the obstruction is
caused by a gall-stone, but in less than 5% of cases is this
stone found, as it may have passed into the intestine after
producing oedema or negcrosis of the pancreas. Other causes
of obstruction may be pancreatic calculi, round worms, *
tumours of the head of the pancreas, aneurysms in the
neighbouring vessels and in a case described by Forty (1939)

a barley corn.

Obstruction which would allow reflux of bile along the
pancreatic duct may also be produced by spasm of the sphincter of’
0ddi; the spasm is usually secondary to acute gastro~duodenitis
which might be secondary to acute corrosive poisoning or occurs
reflexly in the same way as pylorospasm in cases of acute
cholecystitis.

In a large number of cases, there is a marked proliferativev
metaplasia of the pancreatic duct epithelium, which causes a

certain degree of obstruction and stagnation of bile and

pancreatic juice with a subsequent rise of
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pressure and activation of the trypsinogen in the intraductal
system. |

Acute haemorrhagic pancreatitis has also been produced
by injecting a large number of irfitating fluids (hot'bland_
substances) into the pancreatic duct, but it was pointéd out
by Rich and Duff (1936) that the typical lesion is not
produced unless the amount of fluid injected is sufficient
to rupture the pancreatic acini and they conclude that the
escape of trypsin into the interstitial tissues is the
essential causative factor. |

Pure bile appears to be incapable of activating
trypsinogen to trypsin, but it has peen proved that
.enterokinase in the mucosa of the gall bladder and bile
infected by bacteria and cell debris may do so. If
infected bile is forced along Wirsung's duct, the bile
salts will activate the pancreatic zymogens, and there is
digestion of the tissues which produces oedema, necrosis
and haemorrhage.

Popper et al (1948) attempted to tfansform pancreatic
oedema into pancreatic necrosis by the following methods, but all
with negative results

1. Ligation of cisterna chyli in order to block the

lymphatic drainage from the pancreas |

2. Temporary clamping of'the portal vein

3. Shock produced by trypsin’

L. Gross trauma
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They also showed that temporary occlusion of the gastro-
duodenal artery applied for 30-L40 minutes in a day, did not
cause any marked microscopic changes in the pancreas, but the
same experiment performed on an animal with pancreatic
oedema led to the development of pancreatitis, the extent
of which was determined by the previous degree of oedema.

In cases of low grade oedema, only fat necrosis developed, but
in cases with extensive oedema, all the pathological changes

of acute pancreatitis were present. Wightman (19u8) pointed
out that the amount of damage produced,depended upon the wolume-
of juice which has diffused into the connective tissue of the
gland, the concentrationyof the enzymes in the Jjuice, usually
greatest in amount 2-3 hours after a meal, and the number

of large blood vessels with which it zame in contact.

The panéfeas may also be infected from distant foci by the
blood stream as is well illustrated in cases suffering from
infedtive endocarditis, cholecystitis, ulcerative colitis,
appendicitis, and pyaemia. Pancreatic abscesses may also
result from retrograde thrombosis and suppurative
pyelophlebitis.

Acute pancreatiﬁis may also be observed as a complication
of influenza, typhoid fever, small pox and mumps} but in the
latter cases, suppuration or necrosis never occur; very rarely
it has been attributed to tuberculosis and syphilis.

The frequent association of acute pancreatitis with
infection of the biliary trac? suggests that the lymphatic route

is a possible connection between the inflamed gall-bladder
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and the pancreas, but the experiments of Kaufmann (1927) on
rabbits practically discounted this, but further investigations,
however, on this point are definitely advisable.

Paxton and Payne (19°4+8) found that 18$ of their
cases were admitted to hospital in an intoxicated condition,
and that in 20$ of cases, the pain came on immediately
after a heavy meal. Cole (1938), however, found that the
interval between a meal and the onset of pain was usually
2 - 3 hours.

Cases of acute pancreatitis have followed penetrating
abdominal injuries. According to Naffziger and McCorkle (19U3)
it may also occur during the course of operation on the
stomach, duodenum or lower end of the common bile duct, where
the pancreas has been injured. Shallow and Wagner (19U7)
declare that there cases account for 2$- U3 of all recorded
cases and that there is a definite latent period preceding
the appearance of the symptoms.

Ackerman (19%4+2) reported a case of acute pancreatitis
which followed transfusion with incompatible blood, which
at autopsy showed thrombosis of the pancreatic veins.

Pagel and Woolf (1938) recorded a case of aseptic
necrosis of the pancreas due to arterial thrombosis occurring
in malignant hypertension and concluded th t neither the
clinical nor the anatomical picture revealed any relation ship
to acute haemorihagic pane. BBtiti onn/or pancreatic fat

necrosis¥*
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PATHOLOGY.

Acute pancreatiﬁis occurs most commonly about L40-60 years
of age and with about equal frequency in the two sexes.
Theré also seems_to be a definite association with obesity,
cholecystitis and cholelithiasis. o

Pratt (1940) maintains that acute pancreatitisA
is not an infecfion but an intoxication by the pancreatic
ferments. Nevertheless, the intensity of the prima}y
destructive changes determines the extent of the pétholpgical
changes because this condition of auta;digestion may be self
perpetuating and progressive even although the original
stimulus has been removed. The progress of the disease
may be continuous or intermittent and it may become arfested
at any stage.

Appearances at Post Mortem.

The body is'sometimes very obeée,and in approximately
50% of ‘cases the patient is—overweight. - There may be loeal
discolouration of the abdominal wall around the mbilicus
(Cullen's sign) and in the loins (Grey Turner's sign).
This discolouration is only seen in severe cases where the
patient has lived for 2 - 3 days after the acute onset and
must not be confused with post-mortem staining.

On opening the abdomen, it must be remembered that
acute necrosis may be present and yet macréscopically the
pancreas may appear normal. The mildest type of acute

pancreatitis is that known clinically as "transient pancreatitis"



_9-

and recovery is common. Here we get oedema of the pancreas
in which the intfapancreatic and peripancreatic oedema
consists of pancreatic fluid which has escaped into the
pancreatic interstitial tissues. This oedena dbes little
or no harm and will disappear soon after the secretory
stimulus has been discontinued. It is usually accompanied
by catarrhal changes in the duodenum which extends ap-
the pancreatic duct. The pancreaé itself may be enlarged

2 - 3 times its normal size andvis of varying consistence.
It is indurated and small areas of fat necrosis may be
present but haemorrhagé is slight or absent. ~ The changes
may involve the whole organ or be localised to the head,
body or tail, the usual percéntage being, whole of pancreas
73+1%, body 19.2% and tail 7-7% Fallis(1939). The
retropefitoneal tissues are also usually oedematous or
infiltrated with blood.

The next stage, that of haemorrhagic pancreatitis;<is

seen if the arterial blood supply has been interrupted.
The resistance of the acinar and interstitial cells has been
- weakened by this temporary ischaemia and they are attacked
by the enzymatic actién of the oedematous fluid'in which the
trypsinogen has been activated to trypsin by the bacteria and
cellular debris.

A In the most severe cases, the pancreas is seen as a large,
dark, purplish, soft and friable mass on the posterior abdominal wall,

shining through the peritoneum of the lesser sac. The

peritoneal cavity may contain sanguinous or sero—-sanguinous



-10- ' .

fluid which ié present in the greatest amount in the lesser-sac‘ This
fluid may, however, have a yellowish-green colour dué to bile
staining. It is invariably sterile, but later it may become
infeeted, resulting in a localised or generalised peritonitis.

Gangrenous pancreatitis is generally regarded as a late
stage of haemorrhagic pancreatitis and, therefore, occurs in
cases which have survived the ihitial stages. The pancreas:
becomes softened, breaking up ofvthe tissues with subsequent
infection occurs, and a localised or generalised peritonitis -
results. | |

'In suppurative pancreatitis there may be a considerable
destruction of the gland due to one‘or more abscesses in the
pancreas itself, a retroperitoneal abscess, or an abscess in the
lesser sac. The infection may spread along the pancreatic ducts
or directly ffombéontact with the infected pancreatic tissues.
The abscesses are usually sterile and contain thin pus or watery
turbid fluid. Grey sloughs of pancreatic tissue or necrotic
fatty tissue may subsequéntly liquify and give rise to pseudodysts
of the pancreas. |

In patients Who.survive, fibrosis occurs, which if
extensive;results in a reduction of the glandular tissue,
distortion of the ducts and the formation of pancreatic cysts,
il.e. a similaf picture to that found in cases ofvchronic

pancreatitise.

In addition to the above, other pathological conditions

are usually present :-
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'TABLE NO.1.

Associated Pathology Lewison (1940)  Fallis & Palin (193¢
Chronic Cholecystitis - 70% 57 7%

Acute Cholecystitis ' 2% 15, 4%

Acute Cholelithiasis 80¢% | 80%
Choledocholithiasis o% : 8%

Ampullary Stones - 3% -

Normal Gall-Bladder 20% » 26+ 9%

-~

In these cases, the gall-stones are invariably smail ahd
the bile is usually infected, dérk in colour and may be
blood stained.

In tWo of this series, one had a chronic gasfrio<ulcer
and the other a chronic duodenal ulcef.

Microscopic Appearances.

Three main pictures may be seen. In the first, the
‘pancreas is seen to be uniformly haemorrhagic; segondlyv
there is marked necrosis of the glandular and interstitial
tiésues with a varying amount of haemorrhage around the
. necrotic areas and in the areolar tissues, and thirdly the
‘pancreas is mainly necrotic. |

When haemorrhage is the outstanding feature, the whole
glandular tissue is infiltrated with blood. The activated
enzymes digest the blood vessel walls anhd the severity of
the secondafy haemorrhage in and around the pancreas depends

to a certain extent on the size of the blcod vessels involved.
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Marked thrombosis of the blood vessels, which have hyaline
degenerative changes in their Walls,‘can also be seen.
Diffuse necrosis of gcini may occur or the necrosis
may‘affect'the glandulér and interstitial tissueswith
accompanying leucocytic infiltration. It is interesting
to note that the inflammatory reaction is greatest
in the less acute cases. The appearance of the parend&?ma
and the haemorrhage strongly suggest. that the condition is
due to soﬁe toxic agent, but, alfhough bacteria, e.g. B.Coli
and étreptococci have been found in some cases in large
numbers, there is.not enough evidence to support the theery
that this condition is the result of bacterial invasion.
It must not be forgotten, however, that haemorrhage
into.the pancreas may also occur in blood diseases, sepsis
énd poisoning, especially in fat péople.

Fat Necrosis

This is the most distinetive feature of acute
 -pancreatitis, and is.seen as duli opaque, yelldwish white
areas suggestive of drops of tallow, but they are not

raised above the surface. Their size varies from ﬁhat of a
pin head to about %" in diameter and they are most

abundant in- the vicinity of the pancreas, but the
retroperitoneal tissues, omentum, mesentery, mediastinum ‘
pericardium, pleura and antepior'abdominal %all, may also

be involved. It is invariably attributed to the actioﬂ'
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of lipase following its liberatiop due to damage to the gland
tissue by infection, abscess formation or mechanical injury.
The lipase has travelled along the lymphatics or by the blood
stream and this theory explains its patchy nature and also
the occurrence of distant foci in the bone marrow,etc.
Pancreatic lipase splits up the fatty molecule into glyceriﬁe
and fatty acid and the latter combines with caleium to form an
“insoluble soap. If the patient survives, these deposits
are absorbed in a matter of weeks. |

Microscopically the necrosed fat cells are seen to
be wholly, or partly, opague and the whoie area csurrounded
by a ring of leucocytes.

Fat necrosis is not, howeﬁer, paihognomonic of acuteA
pancreatitis as it may occur with perforation of an
ulcer of the second part of the duodendm. Also it is
necessary to distinguish between fat necrosis in acute
pancreatitis and post-mortem fat necrosis. In the latter
condition, only scattered white spots in and around the
pahcreas itself are seen, with-no haemorrhage, vascular

congestion, or leucocytic infiltration.
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SITGNS AND SYMPTOMS.

In the preparation of this thesis, I have been greatly
- Impressed by the marked diversity of the signs and symptoms
occurring in this disease, but by presenting them in a
series of tables, it is hoped to demonstrate more clearly
the predominant features. Critical and careful study of these
will, it is hoped, enable a correct diagnosis to be made in
the majopity.of casés, thus resultiné in the abpropriate
treatment being instituted at the earliest possible moment.

Number of cases.

The following table shows the number of cases iﬁ each
year under review but apart from the period 1938-1941, the
numbers appear to be fairly constant, although there 1is no

doubt that this condition is being more accurately diagnosed

clinically.
TABLE NO.2.

Year. Number of Cases. Year. Number of Caées.
1933 5 1940 e
1934 L 1941 15
1935 9 1942 2
1936 2 1943 6
1937 L 19LL 3
1938 20 - 1945 1
1939 14 1946 1

| 1947 3
Total TTE

{
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Seasonal Incidence.

Certain diseases are known to have a definite seasonal
incidence, and with this in mind, the following table was

compiled, but the facts observed are quite inconclusive.

TABLE NO. 3.

Season Number of cases.
January - March - 19
April - June - L TR T
July - September | 25
October - December 32

Total 110

Age.

1t is usually stated that 50% of all cases are between
LO to 60 years of age, (Faliis (1939)), and that the average
age is approximately L2 years (McWhorter (1932) and Abell
(1938)); Lewison (1940), however, stated that 60% of all
his cases were aged between 30 and 50 years.

In the series under review, the largest age groups
lie between 4O and 70 years of age, the youngest being
a girl of 10 years and the oldest patient being 85 years

of age.
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TABLE.NO.LL_.- |
Age. | Number of pétieﬁts.rl ’ Percentage.
10 - 19 | DR - 9%
20 = 29 3 - 2.7%
30 - 39 7 S 6- b
4o - L9 22 00k
50 - 59 | 29 T 0%
60 - 69 S - 28-2%
70 - 79 16 T 1&’.‘5%'7
80 - 89 R | Lo
- Total E‘ , ' 165'_‘0“%

Sex ,
McWhorter (1932) and Abell (1938) found that the ‘
sexes were equally affected, but my own figures show a

large preponderance of females over males.
TABLE NO.5.

Sex. Number'of»caées. Berceﬁtage.
. Males | 37 336%

Females A 73 ' 66+ 14,%

Total 140 100.0%

I
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Obesity.

In a number of cases obesity has been pronounceq,lbut
this is by no means general, and in only 16 cases (1u-5%)
was the obésity coﬁsidered sufficient to be commented
upon. It is, however, significant that 51 cases
(u6'3%> were overweight.c.f.Morton(1940), Morton and
widger (1940), McWhorter (1932), and Fallis (1939)).

Temperature, Pulse and Respiration.

The following table may be of definite clinical
interest as it shows the temperature, pulse and respiration,

of the patient on admission to -hospital,

TABLE NO. 6.

Temperature No.of Percentage Pulse No.of Percentage.

Pﬁfi€§E§ Patients
960'- 98. 40 71 6L4+5%  60=70 5. L6 %
98.6° - 1000 27 246 % 70-80 1 12.7%
100020- 101° 11 10. 0% 80-90 27 ol 5%
101+ 20= 1020 1 © 9% 90-100 31 ° 28.2%
Total 110 ;55?5%‘ 100-110 11 10- O%
‘ —_— = " 110-120 12 10- 9%
120+ . 10 9-1%
Total 110 ;63?5%
Respiration No. of Patients fercentage.
16-24 83 © 75.5%
25=32 25 22.7%
33-40 2 | 1.8%
Total 110 10007
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It will be noted that in 6u-5% of cases, the temperature
was normal or sﬁbnormal and that in 89+1% the tgmperature was
_not above 100°F.
Fallis and flain (1939) found that 7+7% of all theircases had a
temperature over 102°F. and was below 100°F. in 57.5% of cases.
Fallis (1939) also states that the temperature is rarely over |
102°F. whilst McWhorter (1932) stated that only in 3 cases was the
temperature over 1039F. On the other hand, the puisé was
definitely accelerated in 82¢ 7% of cases and was of poor volume
and tension. Quick (1932) states that the pulse rate was
frequently below 90/min., but we were unable to verify this.
Morton and Widger (1940) and Morton (1940) found the pulse
to be rapid and Fallis and Plain (1939) observed that in
23¢1% of the cases, the pulse rate was over 120/min. Of
course these figures must be viewed in relationahip to all
the other clinical signs, the duration of the illness,Athe
presence or absence of shock, etc., etc.,.to be of any real
value. The absence of fever combined with a rapid pulée
and a high white cell count is significant.

Previous Illnesses.

~Although the attack may-commence in apparently healthy
subjects, careful questioning will frequently elicit the fact
that attacks of similar,but less severe pain, have occurred in the
past, suggesting peptic»ﬁlcer or gall bladder disease. The |
figures obtained from the literature relating to healthy
subjects are most misleading,as they range from 17% to L0% .

Also biliary disease reported as associated with pain varies from
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20% - 95% in all the published literature Smead (1940). It
‘must be noted in passing that quite a large proportion of
patients have had previous biliary infection which presented
no physical signs. :

Morton (1940) found a normal gall bladder in 27.5% of cases,
but Comnellb(19u1) found gall—stones in 92.3% of cases.
The géneral obinion, however, appears to be that the gall-
bladder is Oiseased in approximately 60% of cases and that
gall-sfones are present in 50% of cases, of which 5% are
found in the common bile duct. | _

McWhorter (1932) found acute inflammation ofthe gall-
bladder in 22% of cases in Which‘stones,webe present in 12%.

A review of the previous illnesses of these 110 patients

is shown in the following table and it will be seen that

they are all connected with the gastro—intestinal tract.

TABLE NO.7.

Previous Illnesses No. of Patients - Percentage.

"1. Gastric disturbances ‘29 | 26+ 1%

2. Gall-Bladder Disease : L3 ' 39.1%

3« Gall-Stones L ' Ze 6%

4. Appendicitis - 11 10+ 0%

5. Gastro-Enterostomy 1 * 9%

6. Previous Acute Pancreatitis 1 : «9%
Total 89 780 9%
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It must be clearly understood that this table was
compiled from information obtained fron hospital records,
family doctors' notes, and the pat%ents' own statements.

There is little doubt in my mind that in quite a definite
proportion of these cases, the correct diagnosis should
have been '"mild attack of acute pancreatitis or oedema of
the pancreas'. | ‘

Morton and Widger (1940) describe a case in which
the patient had a cholecystectomy 7 Jears previously.

This is interesting, because most authorities state

definitely that a cholecystectomy saves the pétient from

a possible attack of acute pancreatitis, yet two of my patients
H.H. and M.S. had a cholecystectomy performed 2 and 8 years
previously. Another patient G.W. had had a laparotomy for
acute pancreatitis 13 years previously and'had had a sub-acute
attack in 1939. 2l patients (21.8% were x-rayed during their
stay in hospital and the following results were obtained :-
Géll;Bladder disease 8 cases  (33+3%)
Gall-Bladder disease witnh stones 10 cases  (L1-7%) _

No evidence of Gall-Bladder disease 6 cases (25%)

"Indigestion" was complained of by 20% - LO% of the
cases described in the literature , Lewison (1940) and

Morton (1940), my own figure being 32 cases, i.e. 29%.
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Pain.

The onset of the pain is invariably sudden and this

initial pain may be due to one or more of the following

causes :-

1)

2)

3)

L)
5)

Associated biliary pathology, e.g. acute cholecystitis,

cholelithiasis, biliary colic, etc.

" Rapid inflammatory swelling of the pancreas with

stimulation of the nerves in the coeliac plexus
and post-parietal peritoneum.

Early énd copious toxic exudate into the peritoneal
davity producing marked irritation of the parietal
peritoneum. |

Raised intraductal pressure.

Trauma.

A) Situation.

The site of the pain varies greatly, and the varying

figures quoted in the literature are guite understandable

when the following facts are considered :-

1)

2)

3)
4)

The tirme between the onset of the disease and admission
to Hospital, e.g. pain may be primarily epigastric,

but soon becém&sgeneralised.

The extent of involvement of the pancreas, €.g. whole
head, body, or tail.

Presence and amount of free fluid in peritoneal cavity.
Pain in the right iliaec fossa due to secretion leaking
through the fofamen of Winslow down the right'paracoiic

gutter.,
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5) Patient being nursed in Fowler's position may result
in lower abdominal pain but,4with marked epigastric
tenderness.

Lewison (1940) found that 90% of his cases had upper
abdominal pain including 50% with epigastric pain, and 20%
with pain in the right upper gquadrant. Fallis and Plain
(1939) put: the incidence of epigastric pain at 88.5%
whilst McWhorter (41932) puts it at LO%. |

In this series of cases, the pain was localised to
the upper abdomen in 91 cases (82'7%))being primarily
epigastric in 60 cases (5L.5%) and becoming generalised
in L8 cases (L43+6{) by the time of admission. 1In 15 cases
(13+6%) the pain was generaslised from the onset and the
patient was‘unable to demonstrate the point of maximum
intensity. In only 18 cases (16+L%) did the patient
complain of pain over the gall-bladder, whilst in 2 cases
(1-8%) pain was localised to the left hypochondriac reéion.
Umbilical pain was primarily present in 5 cases (4+5%),
in the right iliac fossa in 3 case$ (2.7%)s and in thé left
ilisc fossa in 1 case (9%). Praecordial pain was also
complained of in 1 case (*9%).

‘ Another very important feature of this pain is its
\tendency to radiate to other parts of the abdomen and to more
distaht foci. Broadly speaking, radiatiou occurs in
4% of ali cases and the usual sites are, costo-vertebral
angles 25% — 60% (Eliason (1930 and Lewison (1940) respectively)
umbilical 2-9%, right shoulder 8-6%, Scapula 8-6%, left

shoulder 2.9% (Lewison (1940)).
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Severe backache in the lower thoracic region was a
marked feature in only -38 cases (34+5%). This backache
may be in the midline‘or in one or other costo-vertebral
angle; the left being by far the most significént.

A less frequent, but equally important symptom,is the
presence of pain radiating Upwérds to the shoulder,
especially the‘left. This, however, occurred in only
12 cases (10+9%) of the series.

In studying pain, Loé (19&1) céme to the followihg'
conclusion that if a patient’gives a history bf‘gallf
bladder diéease énd has bain in the right hypochondriéc-
region, which is followed by sevefe paiﬁ in the left
hypochbndriac region, acute pancreatitis should be Suspected.
L In other words, pain radiating across the epigastric region from
right to left is practically pathognomonic of this disease.

The next question is this, "Is the site of the pain

- determined by the portion of the pahcreas affécted "2,
| ‘A‘categorical answer cannot be given because of the numerous
‘factoré involved, but this can almost certainly be said
'that where the whole pancreas is involved, the pain ﬁsuaily

‘extends right across the abdomen, but if the head or tail is

chiefly affected; other’things being equal; the pain is situated

in the right hypochondriac and right costofvertebral regions or
~the left hypochondriac and left costo-veftebral régions
respectively'. The referfed pains are merely an indicatipn

of thé irritation of the peritopeal and diaphragmatic areas'

by the serous exudate.
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B. Severity.

'In most of the literature, pain which is present in

100% of cases, is described as sudden, severe, agonising,

mrostrating., unbearable, excruciating, persistent,~colicky
or stabbing, but whilst this is true in some cases, it

would be most’' misleading to expect this in every cise.

"In this series, the pain was of intense severity in 24 cases

(21-8%) and in 3 of these, it was so severe as to awaken the

-patients from sleep,

Ogilvie (1941) classifies the severity of abdominal péin

in the following order :-

1) Perforated peptic‘ﬁlcer.
2) Gall-stone colic.
3) Renal ‘colic.
L) Acute pancreatitis. : g o
In the remaining 86 cases (78-2‘%),7the pain,valthougﬂ
se&ere, did_nbt appear to be unbearable, and in .a few of theée
§ases,was éctually of a gnawing and btrning character.
Mallorey (1941) states that his patients obtained
considerable relief from morphia, but Pratt (1?&0) and

Morten (1940) found that either morphia did not control it,

'6r it ‘had to‘be'given in very large doses. I, personally,

have abagndoned the use of morphine in this disease as it

either did not control the pain or it had, as stated above,

to be given in very large doses.
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From a close study of this series, I have come to the:
conclusion that the severity of the pain depends upon one
or more of the following factors :-
1) the degree of obstruction at the ampulla of Véter
2) the extenﬁ of the pancreatic involvement |
'3) the amount‘of panéreatic haemorrhage
4)  the amount of the serous exudate
5) the extent of the involvement of the»retro-peritoheal
tiséues’ /
6) concommltant biliary- pathology espec1a11y if acgte
7) presence. of local or general perltonltls
- Ag stated‘beﬂme, the pain is invariably of sudden onsét
'and in this-series, the duration varied between half an hour
and 3 days before admission to hospital; most patients were,
however, admitted withiﬁ 6 hours of its onset. On careful
questioning, the patient f{equently admits to s1m11ar, but
milder attacks, in some Eéses over a period of years. Ih my
youngest case.(a female-éged;1o)sh3 had had 4 severe attacks
ovér a period of 5 months, which lasted for half an hour
andlmade the child scream'with pain. Frequently there is also
a previous history of gall-stone colic which may be accompanied
by intermittenﬁ jaundice. ( |
In 99 cases (90%) the pain,.whether epigastric, upper
abdominal, or generaiised, continued without intermiséion,

' but in 11 cases (10%) from time to time paroxysms of still




-26-
more severe pain were felt. Of these 11 cases, 8
definitely had gall-stones, whilst the remaining 3
showed definite- evidence of gall-bladder disease.-In one
case which complained of severe paroxysmal pain, a stone was found |
in the ampulla of Vater at post-mortem. These paroxysms of
pain may well be due to an attempt to pass a gall-stone from
the ampulla of Vater into the duodenum, and should this be
successful, the paroxysm will cease and the stone wilis‘
“therefore, not be found at operation Gr‘pbst mortem.
Another cause of this paroxysmal pain may be further haemorrhage
into the pancreas and peripancreatic tissues from the blood
vessels whése wails have been digested. |

Importance of the type of Pain ih Differential Diagnosisa

1) Acute Cholecystitis.

In this disease, there is also acute epigastric pain
and backache, but the pain is usually confined to the right
»hypochondriac area and freqﬁently radiates to ﬁhe right scapula
or to the‘right shoulder tip. This latter feature is unusual
invacute pancreatitis and shoulder pain, when present, may affect °
the lgft'side. Also, we frequently . get a history of recurrent
biliary colic with‘infermittent jaundice.l

2)  Acute Intestinal Obstruction.

The spasmodic pain of acute intéstinal'obstruction
does not occur in acute pancreatitis, but the pain may
be ééntinuous and be referred to the region of the
‘umbilicus. As the toxaemia of intestinal obstruction
progresées, the pain diminishes, but the vomiting continues.

Pain in ﬁhe back is felt only very rarely in intestinal obstruction
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3) Perforated Peptic Ulcer.

The striking féatures of the pain in perforated
peptic ulcer are - “
‘i) the severity, which doubles the patient‘ up and
is increased'by movement.
ii) pain referred to the supraspinous fossa or- summit
of the -shoulder o

iii)‘ partial relief of pain in the"second‘stage"
L) Aneurysm. ,

In differentiating the pain due to abdominal
aneurysm, or dissecting aneurysm of thé abdominal aorta,
it is to be noted that this pain is neuralgic.in character
or may ‘simulate renal,colic.

5) Acute Coronary Aptery Occlusion.

Substernal pain or pain radiating to the neck or
‘left arm is strongly suggestive of this condition.

Shock.

It is generally accépted that the severe pain is alﬁost
invariably accompanied by shock or-collapse which may be so |
profound as to prove fatal in a mattef of hours. The cause
of this rapid collapse is not clear, hut it may be due to the
pressure of blood on the semilunar ganglia and coeliac
plexus, fhe absorptioﬁ of toxiné derivéd from the protein
digestion in the abnormal\pancreas, reflex ‘disturbance
mediated through the nerves of the region, the severity of
the haemorrhage, or the stripping of the parietal peritoneum

off the posterior abdominal wall.
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~ Fallis (1939), Abell (1938), and Fallis and Plain (1939),
state that shock is rare, whilst Cole (1938) found'that'it
was very marked, and in Finney's (1933) cases it was fouhd
in 28 6ut of 32 cases; . ' |
15.casés (13+6% of this series were suffering from
- profound shock when admitted to hospital. This small
percentage may be accounted for by the fact that most of
the patients were not admitted to hospital untilﬁ6-9 hours
after the acute onset, thus enabling theﬁ to récové? soméwhat
- from the prirmary shock. It must, however, be observed that
in thése patients suffering from repeated paroxysms‘of.pain,v-
sppntaneous fecovery,from thg primary shock is unlikely

. to occur and may even be increased.

Nausea &1d Vomiting.
" Lewison (1940) puts the incidence of nausea as high as 7C.
and Mallorey (41941). refers to persistent nausea and anorexia.

. ) = . /
. Vomiting occurs early and is usually unaccompanied by nausea.

It is repeétbd at frequent’interVals and is forcible in

character, the amount varying greatly. Morton and Widger (1940),

Lewison‘(19h0), and Morton (1940) s?&te that the vomiting
occurred in 75%, -71% and 75% of cases respectively. It
consiéts aﬁ first of gastric contents, later of bile, and
ocqasiéhally it contains a trace of blood, but it is never

faecal{

\
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It has been pointed out the absence of bile in the
vomit may be an additional finding of great value in the
diagnosis of the presence of ampullar dbétfuctionlb If the
- patient has not vomited, aspiratioh of phe'dubdenalscbnténts
‘is a relati#eiy easy procedure and may sefve as a means of
determining the paﬁeﬁcy of the common bile duct.

 Vomiting- was a pronounced feature in 89 cases (80+9%)

- but blood was presenf in only 1 case, Paxton and Payne,(19u8)
- found haematemesis in 10 oul of 307 cases. This blood in the
vomit may be due to blood passing from the pancreatic duct
into the duodenum, or from an intensely inflamed stomach or
duodenum, or from a co—existing peptic ulcer. Incases with
haemétemésis,yﬁhe pfognbsis appears to be worse, as shown
by HcWhorter (1932) wifh a mortality of 100% in the 3 cases |
described. = Another important‘point is that the vomiting
gradually tends to subgidé in contrast to the vomiting of.
acute intestinal obstruction, which becomes more marked
- and eventually stercoraceous. In’contrasﬁ to this, the
patient with a perforated ulcer may vomit once or twice,
but no more. In thrombosis and embolism of the superior
nesenteric grtery,fvomitiﬁg is early and severe, the
vomitus sometimes containing blood and it is followeﬁ-

by me&laena. ' T



Flatulence. v o | - .

Flatulence was present im 22 cases (20%) and
was expelled by the mouth and per rectum. Although
it was present in such alsmall'percentagé of cases, it was
a most distressing symptom, and caused the patients moét
acute discomfort. |
Bowels.

Morton (1940) and Quick (1922) found that constipation
was prgsent in the ma jority of their cases, buf Fallis and
Plain (1939) found only 1 case out of 26; in this series
it was noted in 2u cases (21~8%). Absolute constipation.is the
rule in acute intestinal obstruction. Diarrhoea may be an.
unusual symptom, being’present in 7+7% of Fallis and Plain's
(1939) cases, and ‘in 4*6% of Paxton and Payne's (1948) cases.
In 4 cases (3.6%) of this. series, the patient complained
of diarrhoea. Melaena was not observed in gﬁy of this series,
.although it has been mentioned by others, e.g. Paxton and
Payne (19&8), éu out of 307 cases.

Jaundice.

'Slight jaundice is said to occur in approximately'zd%
of cases, but it may be as high as 13% . Lewiéon (;9u0),
or as low as 10% . Abell (1938); the number in this series
was 13, giviné a percentage of 11.8%. This symptom is -
ﬁsually attributed to an obstruction at the ampulla of Vater,
or pressure of the swollen pancreas on the common bile duct.
As Grey and Probstein (1941) point out, jaundice per se

does not change the level of the blood diastase.
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Cyancsis and skin discolouration.

There may be only slight cYanosis'of the lips and ears
or it may be widely distributed over the abdomen and limbs.
"Thi's has*been attributed to shallow breathing because df the
painful abdominal lesion, to marked shock and cardiéc
failure, or to toxaemia. Occasionally, there is local
diséolouration of the abdominal wall around the umbilicus
and in the loins. It is only seen in cases of some 2-3 days
standing, and the pathes have the appearance of the skin in
late extravasation of urine, gas gangrene, or virulent
influeuzal pneumonia..  The discoioured areas aresiightly
oedematous, and the oedema fadesvaway into the surrounding
tissue. Their siie varies greatly, and in one case
described by Blauvelt (1946) it was 5 cms. in diaméter.
They are usually attributed to the direct actién'of the
pancreatic juice Which escapes via‘the retroperituneal tissues
and passes by the most direct route to the surface,or to the
action of tﬁe pancreatic lipage carried by the bloou stream.
Cyanosisband skin discolouratioufoccur only in very
acute cases and,therefore, the ﬁPOgnosis is bad. The mortality
may be as hlgh as 85%,Eliason (1930) Cyanosis of the lips
and ears was present in 6 cases (5+5%), and discolouration of the
- flanks in 1l case @9%). Another sign described by Loeffler
and EsselVer ({9h6) is redness of the face in 50% of cases,
but it may also occur in patienfs recovering from diabetic comd.
| in acute coronary occlusibn, cyanosis is usgually present

but the main dlstlngulshlng features are irregular pulse and
prascordial distress.

B T IN————— N
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(a)Abdomen. | ' .

InSDection.

“Zxamination of the abdomen shbws that the
mo%ements are definitely 1imitedvand, therefére,,ﬁhe
breathing is ﬁaihly thoracic. In cases with severe
~ epigastric pain the abdomen may be immobiie'above the
umbilicus.- In the early stages, the contour of the 4
abdomen.is that which is normal for the individual, but it
soon becémes distended. This abdominal distension was a
feature in 29 cases (26+4%), and was most evident in the
eplgastric region. It is due to éhe transverse colon
being péralysed and distep@ed with gas, and also to an
incomplete_ileus.' In acute intestinal obstruction; the
‘distension is usually more marked and generalised, but itris'
not preéent'until the very late stages of perforated peptic
uléer. | |
(b)Palpation. , | 3

| ~Abdominal palpation demonstrated the presence of
extreme local tenderness in 35 cases (31.8%), and
generalised tenderness in L7 cases (42+7%). A milder
type of tendernessrwas present in the other 28 cases
(25.5%), but'there'is no direct relationship between the
degree'of ténderness and the type of bancreatié lesion.

Lewison (1940) gives the distribution of the

tenderness as :-
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Epigastric region LO% cases.

Upper region 31244 cases.

Rt. upper guadrant 20% cases.

Very careful palpation may determine that there is deep
temderness over the whole of tae pancreas, whilst in other
cases it may be more marked on the left side 6f the |
epigastrium; Lf the tenderness is chieflybon the right
side, then the possibilify of co—existihg gail—bladder
disease must be éonsidered, The mést important sign, ho%ever,
ié»tendefness in the cQsto— vertebral angles, especially |
if this is on the left side. Recoil tenderness is invariably
»pfesent and 1is often vefy marked, especially in the regibn of the
upper abdomen.

In the early stages, the abdominal wall is flaccid.
Muscular rigidity is eithef absent, or -only occurs to a
very mild_degree.b This mild degree of rigidity was
prgsent in 59 cases (53+6%) being genefélised in 33 cases
’(30%) and localised to the epigastrium in 26 cases (23;6%). N
In apprdximately half the cases, the point of maximum tenderness
corfesponds to“the\point of maxiﬁum muscle’spash.

In the later stages of this disease, the'rigidity may be
generalised and severe, but was only found in 3 out.éf 26
cases,Fallis and Plain (1939). Obviously the extent and
degree of rigidity must be_correlated with the whole of the
clinical pictﬁre in order to be of value. - It is ﬁhe ‘

combination of extfeme tenderness and the lack of definite
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muscular rigidity which is so characteristiec; the rigidity
which may develop later is due to peritonitis secondary

to pancreatic infection.

In acute cholecystitis, muscular rigidity is usually
marked in the upper half of the right rectus muscle and in
both‘upper quadrants or even generalised in perforated
peptic ulcer.

No tumour is likely 1o be felt in the epigastric
region until the third day (Krote's sign) and even then
the pancreas may not be palpable. The percentage of cases
with a definite palpable swelling varies between 8¢5,
Mallovey (1941) and 33.3%, Abell (1938). This mass may be
felt either in the epigastrium or left loin and was present in
17 cases (15.4%) in this series. The swelling moves little
on respiration, ani often transmits a non-expansile pulsation
from the underlying aorta. It may be separated from the
liver and spleen by areas of resonance.

In acute cholecystitis, the gall-bladder may be
palpable. A small rounded swelling with an expansile
pulsatioq gituated usually to the left of the mid-line
is present in abdominal aneurysm, and a vague mass in
dissecting aneurysm of the abdominal aorta.

Dinsmore and Nosik ( 1939) suzgest that areas of
hyperaesthesia on the left side corresponding to the

segments of T. 8 - 10, possiblyeven higher, would be found




-.3 5..
if SOught for, but although I have been unable to confirm
this in more than 3 cases (2+7%), it is of definite
significance. '

Percussion.

There is no altefation in the area of-hépatic dﬁilness
in acute panc;eatitis, but it may be diminished or absent in
perforated peptic ulecer. The presence of free fluid may be-.
demohstrated in the peritoneai cavity and may be of such
an amount‘as to‘give rise to 'shifting'dullness. This was
present in 8 cases {7-2»%1 Morton (1940) and Fallis (1939) °
have withdrawn this fluid by abdominal paracentesis, the

former reporting on a éharacteristic prungljuice fluid,and the
1étter finding blood-staiﬁed fluid. .Persdnally, I am of the
dpinion that this method of investigation is gquite unjustified.

Ascultation.

Intestinal sounds in acute pancreatitis disappear almost
immediately, but in acute intestinal obstruction the sounds
are easily heard and only disappear at a late stage.

'Rectal Examination.

This may yield no definite information, but it is
-_éxtremely tender .when there is free irritant fluid in the
peritoneal cavity and'when peritonitis has developed in .

'the later stages.
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Urine.

‘Changes in the urine are not constant, but nevertheless
may be important when taken with the ether signs and‘symptoms.
The following table shows the abndrmalit?es‘which occurred
in this series :- -

TABLE No. 8.

No. of Cagses. Percentage.

‘Albumen ) T 27 ohes%

Blood . oy - 3.6% é
Bile | R © 10.85%

Sugaf : : o | 14 | 12.7%

Acétone Bodies L o ‘ 6 , 5. 4%
Increased Urinary Diastase ” “_ 15 ' 134 6% |

Dysuria S . ';', 7 : -5.3%

Oliguria o . 1 | .-9% .

Albumineria wae present in 25% of‘cases’and in the Qast
- majority of cases was only transient. it ceuid be due to one .
of the following causes naﬁeiy; cardiac.failure, shock, |
toxaemia, fever, renal damage or simply from pressure of the
oedematous pancreas on the renal veins :-
. Haematuria only occurred in 3-6% of cases and is
bProbably due to\an aQCOmpahying nephritis or to severe
renal congestion, agaih due to pressure on the'renal veins.
As mentioned above, Jjaundice was present in 13 cases
and in 12 of these, bile was detected in the urine.

If glycosuria is found, it tends to confirm the diagnosis,

but this finding is said. to be uncommon, probably because death

EE————
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occurs. too rapidly (Proof:- In animals, even total removal
oflthe pancreas is not followed by glycoéuria for several_days).y
Its presence undoubtedly demohstrates destruétion or
temporary non—functioning of the Islets of‘Langerhans,'and
as menticned latef, the patient may dévelop diabetes mellitus,
‘but no such case occurréd in this sefies. ‘

Urinary Diastase.

As pointed ou"c by Mushin (1932) and Loeffler and
Esseluer (19&6),'estimation of the urinary diastase in
acute pancreatitis is of the grqateét value in’diégnosis.

In the heaithy subject, the cbncentratioﬁ of diastase ih the
urine is usuélly between 2 and 50 units, but there‘are nmarked’
variations in the.figﬁres obtained at different times of

the day owing to polyuria or pliguria.

The daily output 6f'diastase is estimated by !ultiplying
the volume in‘ccs. of a 24 hour specimen of urine By the
diastase index. The figure normally lies between 8,000 and

'30,000 unitse. In'311 Cases, except those 6f acute pancreatitis,
the estimations should be made on & 24 hour specimen:of urine.

In acute pancreatitis, the first specimén\available is taken

and in the majority of definite cases, it usually contains

100 or more units/cc; lesser concentrations being of little

or no significance. It is genefally true to say that the
highest figﬁres are obtained if the test is performed
within_avfew houfs of the acute onset of the disease, but

the ufinary'diastase'only rises from 6-=24 hours after.the rise

in blood amylase. This increase of diastase in the urine may
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be due to obstruction to the pancreatic duct, e.g. stone at
'.'ﬂE'ampulla of Vater, or increased permeability of the
pancreatie cells-due.tO‘inflammatibn.
" In some cases of acute pancreatitis, proved at operation
.orat autopsy, there is no incpease in urinary diastase,
especially if the test is performed 14 days after the acute °
onset. This is almost invariably found in fhe foliowing
types of cases :f
1) Pancreatiq oedema and mild cases of acute haemorbhagic
pancreatitis. | '
2) Cases seen late and in which there is a certain recovery
of function. |
3) Widespread and apparently total glandular destruétion.
In 10 out of 25 established cases in ﬁhich this test
was employed, the results were within normal 1im;ts. In
‘one of these cases in which it was increased, the diastase
index was 600 units/cc (thlgemuth's method) representing
a daily output of diastase of 336}000 unitee.
! An increased urinary diastase is, however, not
pathognomonic of acute fahcreatitis because, although it nevepr
reaches very high figures, it may rise to 200 units/cc in;cépcinomaﬁ
of the head af the pancreas - due to obstruction of the ducts,
and toxaem;a of pregnancy -.due'to increased'pérmeability_of

the kidneys.
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Oliguria.

This occurs only iﬁ very severe cases and may even
amount to a definite anuria. -It.is usﬁally‘attributed to
&.iow blood préssnre caﬁsing imﬁaired renal circulation,
or pressure of the pancreas on the rehél veins‘causing

marked renal congestion.

Blood. changes.

a)Blood Diastase.

Wightman (1948) pointed out that expérimental obstruction
of the pancreatic dpct causes a rise in the blood amylase and
lipase content within a few hours and that it may.fall to
normal within 24-48 hours.

o The height_of the rise is sa;d td be directly proportional
to the functional alterations in the'acinar cells which are
secondary to the degyee of occlusion of the pancreatic ducts
or the extent éf the parenchyma involved in the inflammatory
processes. _'Ellman (1942) does not concur with this view

- and states thét the type of pancreatic disease and the degreé
of severify must be decided on the history and clinical
findings. The ferment soon appears in increased amounts
in the urine, and there is 'greatly diminished diastase
content in the faeces, or it may be cqmpletely absenf.

The blgad4diastase level in any one‘person is
‘prgctically constant, but it varies ﬁarkedly in different
persons and has no relationship between age and SeX. The

range of normal levels is usually given as 60-200 units of

A
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diastase / cc of serum. | There is now no doubt that a rise
in serum amylaee is elmost invariably associated with .
pancreatic disease and if it is over 1,000 units /ce the
prognosis is said to be bad. I do not support this
point regarding the érognosis; unless the level remains
bersistently high over a period‘of 2L4~-72 hours. The
Highest figures are usually found within 12 hours of the acute
attack and the vast majority have returned ﬁd normal by the
6th-10th day. Vastly different figures may be obtained
fof cases which clinically are of equal'severity and this has
been attributed by Wohlgemuth to the proximity of the lesions
to the main pancreatic duct. Ellman (1937) suggested
sefiai estiration of the blood diastase at short intervals
in patients gsﬁffefing from severe upper abdominal pain
from the very onset of the attack The subsequent figures
.may follow one of three courses :- '
1) They may fall rapidly probably iﬂdicating a sub-acute
pancreatitis.
2) They may fall slowly indicating usually a widespread
.pancreatic destruction. i
5) 4They.ma§ fall fairly rapidly and reach a sub-nofmal
level just before death. -
' In the later cases, this sub-normal level can be
explained at autopsy by the pancreatic necrosis.
It must not be forgotten,'heweVer, that a definite caee .
of acute pancreatitis may have a normal blood diastase. This
‘usually indicates, if the clinical condition is satisfactory,

.that the pancreatitis is subsiding or has subsided.




az menticned under aetiology, acute pmerestitis appears
to be common in chronic alcoholics and it is worthy of note
that in a series of estimations carried ouvt by Domzalski and
Jedge (1947) there was a definite rise of serum amylase in
2l1% of such cases compared with only 2% of the controls.

In this series of cases, the blood diastase was
estimated in 23 cases (20.9%) at times varying from 4 hours
to 8 days after the onset of symptoms. In 14 cases (12-7%)
the highest figures, i.e. 1,000 units/cc and over, (maximum
5,000 unita/cc) all occurred within 4 days of onset, and all
except one had returned to normal within 5 days. All the
cases in which the serum amylase. remained elevated over 5 days
dieds. In 5 cases (L4+5%) there was no rise in serum amylase.
As Polowe (1946) and McCorkle and Goldwin (1942) concluded,
an increase in blood diastase is almost always associated with
pancreatic disease, but a normal figure almost excludes
pancreatitis.

Other conditions which may give rise to increased
blood diastase are :-
1) Parotitis.
2) Renal Disease
3) Trauma to Pancreatic gland.:
ly) Pancreatie Cysts.
5) Carcinoma of Head of Pancreas
6) Chronic Venous Congestion
7) Diabetes iellitus (rarely)

And experimentally by :-

1) Ligature of main pancreatic duets.

2) Forced injection of chemical irritants into duct.
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It will be noted that only 2 acute surgical'conditiOHS,
namely acute pancreatitis and trauma to the pancreatic glana
are accomﬁanied by an incréased bleood of urinary diastase and,
tﬁerefore,.this factor in conjuncfion with the foregoing
signs and symptoms is of definité diagnostic value, but a
normal diastase does ggﬁ exclude pancreatitis.

b) Hyperglycaemia.

In these cases, preceding diabetes mellitus must'be
excluded as far as possible. Provided this has beeﬁ
done, we may obtain some idea of the amount of destruction -
of the pancreas and especially the Islet of Langerhan's;
This is not a common symptom and in 11 of fhe cases in this
~series no increase in the blood sugar was detected. | |
Loe (1941) found that there was a marked variation in the
blood sugar from hour to hour depending on the amountvof
pancreatic destruction and'stétes that if the blood sugar
is over 300 mgms.% the outcome is usually fétal.
Pratt (19L0) on' the other hand found}hypogl&caemia_in 50%
of cases. , | |

Shumacker (1940) found that diabetes mellitus may
develop during acﬁte pancreatitis. It may terminate
‘ Pépidlyfin qua or the patient may survive with a more
or less severe diabetes. He concludes that at least
2% of ail patients with sévere acute pancreétifis acquire
diabeteé mellitus and of those surviving the acute i;lnéss
from 3~-10% become subjects of diabetes mellitus. This fact has

also been commented upon by Cole (1938).
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¢) Blood Counts.

1) Anaenia.

It is well worth mentioning here that sédondary
megélocytic anaemia may occﬁr'in acute pancreatitié, but
it is extremely rare.

2) White Blood Counte.

There seems to be no unanimity of opinion regéfdiﬁg the
presence or absence of leucocytosis. This is not to be
wondered at, because on reviewing the literature, there is
very little attempt to correlate the clinical findings
at various stages of the disease with the figures quofed.

In this serieg, the maximum recocrded count was 38,000/cmm. ,
and this was in a case of marked pancreatic necrosis. The
vast majority of other cases had a count ranging from 6,000-
15,000/cmm. Observations of other authors may be of interest

and are recorded on the following table.

TABLE NO.9.

Author. ‘
Lewison (1940) 35% cases W.B.C. over 15,000/cmm.
McWhorter (1932) Sl4s7% cases W.B.C. over 20,000/cmm.

Fallis and Plain (1939) 65% cases 15,000 - 30,000/cmm.

The percentage of polymorphs varies from 69% - 97%.

d) Blood Calecium.

Edmondson and Berne (1944) reported that in 72% of cases

the serum calcium was below 9 milligrams per 100 cubic
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centimetres between the 2nd and 15th day of the disease,
and that the average serum calcium value was the lowest
on the 6th day. If the ‘serum calciﬁm level was below
7 milligrams per 100 cubic centimetres of blood, the
prognosis was invariably fatal. At these low levels, it is
necessary to keep a careful wateh for the onset of tetany
and to treat it vigorously.

e) Plasma. Protein and Prothrombin.

Lowering of the protein and prothrombin content of
the blood during an attack of acute pancreatitis is said
to occur, but further investigation is necessary before
any definite conclusions can be drawn.

Loewi's Test.

This is an extremely simple test and is well worth doing
provided that its limitations are remembered. It must, however,
be carried out esorrectly as follows :- The pupils are
examined and a drop of Adrenalin Hydrochloride 1:1,000 is put
in one conjunctival sac and any dilatation of the pupil noted.
After an interval of 15 minutes, another drop is added and if
there is a further dilatation within half an hour the test
is positive and suggestive of acute pancreatitis. In
positive cases, the pupil is frequently ovoid and the dilatation
eccentric but in the normal subject there is no effect on the
bupil.

Mushin (1932) found it to be positive in 4 out of
32 cases, i.e. 135, whilst in 150 other cases (not pancreatitis)

it was positive in 10 cases, i.e. 7.
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Iﬁ my own series, the test was negative in 9 out of 14

definitely establiéhed cases of acute pancreatitis, whilst

being positive in a case of gangrenous cholecystitis:
Other conditions in which the test has been reported

positive are :-—

1) Hyperthyroidism.

2) Disease of the gall-bladder.

3) Diseases of the biliary tract.

L) Diabetes Mellitus (very rare). TR e

Cammidge's Pancreatic Reaction.

This is not pathognomonic of acute pancreatitis and is_

now regarded as so unreliable as to be useless.

Radiography.

iy own expsrience with the use of radiography in acute
pancreatitis in differential diagnosis is to ®&xcluds the
PPesence of free air in perforaeted peptic ulcers, or the
presence of dilated intestinal loops and fluid levels in
acute intestinal obstruction. It is, however, important
to realise that this method of investigation may be
extremely valuable, but also extremely dangerous.

A straight radiogram of the abdomen should be carefully
examined to determine any abnormality or deformity of the
outlines of normal structures. The opaque mediium is then
administered and any unusual irregularities of size, shape,

position and function of their structures.are noted.
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The usual findings according to Glenn and Baylin (1947)

and Metheny et al {(194l) are :-

1)

2)

3)

L)
5)

6)
7)
8)
9)
10)

Stomach - elevated and flattened - due to pressure from
swollen pancreas.
Duodenum - increase in size of duodenal loop - due to
loss of tone and ileus.

- transverse position also elevated.
Distension of upper loop of jejunum and defects in shadow
contours in region of the duodeno-jejunal flexure. |
Distension of transverse Colon - due to localised ileus.
If the patient lies supine and a straight film taken, a
large proportion of the cases show collections of gaé:at
the cardiac orifice 'and duodenal bulb.
Tenderness of pancreatic area.
Limitations of diaphragmatic movements.
Pleural effusion.
111 defined left psoas shadow.
Indistinct shadows in region of pancreas.

Lastly, a word of warning about cholecystography.

If a stone is suspected to be impacted ih the common bile

duct and more especially if jaundice is present, it i's most

unwise to attempt cholecystography, because the opague

fluid may flow into the pancreatic duct and produce a

fulminating pancreatitis.
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Late Cases.

If the patient is seen at a 1ater‘stage, the clinical picture
is slightly different. The temperature is subnormal or
slightly raised, but if suppuration has occurred, it may be
‘markedly raised. The pulse rate is normal 6r slightly
ihcfeased and the volume and tension has improved.

Dittler abd McGavack (1938) reported on a case of acute
pancreatitis complicated by impure auricular fibrillation

ahd flutter, but at autopsy, no organic 1esioh could pe found.
They, therefore, concluded that the cardiac condition was due

to reflexes from the abdomen. Drummond (193L4) also reported

on a case with auricular fibrillation. Acute pericarditis

has aléo been found in several cases(Loeffler and Esseluer (1946) )
DYspnoea occasionally occurs and may even amount to air hunger.
Hiccup may be present and if persistent, generally indicates

a grave prognosis. 2 patients (1.8%) in this series found this
a most distressing symptom and both died.

Shifting dullness, uncommon in the early stages, can
usually be elicited at this juncture. In some cases, after
the acute onset, the symptoms subside; but the pulse rate
remains high and a mass develops in the epigastric region.

This is follewed by localised suppuration or sloughing of the
gland. In the suppurative form, the pus may collect in
the substance of the pancreas, fill up the lesser sac and
bulge beneath the left vault of the diaphragm, or present

in the left lumbar region and simulate perinephric abscess.
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In the later stages, when there is no localisation,
there are signs of diffuse peritonitis with free fluid or
retroperitoneal cellulitis.

The symptoms of sepsis usually develop after 7-10 days,
and ultimate recovery after prolonged illness may follow
rupture of an abscess into the bowel. Perforation into the
peritoneal cavity, stomach or duodenum may occur, or there
may be the formation of a perinephric abscess. Temporary
imbrovement may end in late death in 4-6 weeks after
operation from pancreatic insufficiency. The symptoms then
are malnutrition, wasting, profound weakness, hypotension,
hypoproteinaemia, glossitis, vitamin D and vitamin K
deficiency, fatty diarrhoea, and uncontrolled vomiting of
small amounts.

The best criterion of excessive fat loss is the
demonstration that the daily total excretion of fat
exceeds 10% of dietary intake. |

Death may also be due to haemorrhage from neighbouring
vessels or to septic absorption.

.Gangrenous pancreatitis ﬁay foliow e
1) Haemorrhagic infiltration of pancreas.

2) Suppurative infiltration of pancreas (rare).
3)  Trauma.
L)  Perforated gastric ulcer.

The symptoms of haemorrhagic pancreatitis may precede or be
associated with it, and death usually occurs in 10-20 days.
Necrotic portions of the pancreas have been known to be

discharged per rectum with recovery.

B
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DIFFERENTIAL DI AGNOS I S.

Acute pancreatitis is one of many acute abdominal
conditions which present very similar symptoms and the
following table shows the widely wvarying diagnosis made
by the general practitioner. It is at once noted that
43 cases (39 1%) were sent into hospital with a diagnosis
of "acute abdominal pain" without any further attempt at
diagnosis, apparently due to the fact that the features
nresented did not suggest any one of the more common’

Caﬁéstfbﬁhies.
TABLE NO. 10.

Diagnosis by General Practitioner . No.of Cases. Pecentage.

1) Acute abdominal pain 43 39-1%

2) Acute cholecystitis ' - 23 ' 20.9% °

3) Acute intestinal obstruction T 12.7%

4) Perforated peptic ulcer 8 7'3%

5) Feritonitis 6 5;5%

6) - Coronary thrombosis .5 L. 5%

7)  Acute appendicitis 5 ~ b 5%

8) Acute gastritis 2 1. 8%

9)  Acute pancreatitis. L 3. 6%
110 1 99.9%

|

A diagnosis of acute cholecystitis in 23 cases (20°9%)
was probably due to the fact that these cases exhibited g
history of gall-bladder disease whilst 13 cases (11-8%)

showed some degree of jaundice.
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A histbry of recent constipation and the presence of
repeated vomiting has undoubtedly played a part'in

arriving at a diagnosis of acute intestinal obstruction

‘which was given in 14 cases (12:7%) of this series.

A correct diagnosis was made in only 4 of the
series (3+6/%). On admission to hospital, the surgeon
made a correct diagnosis in only L6 cases (L41:8%) whilst

the other possible diagnoses are tabulated below :-

TABLE NO.11.

Surgeon's Diagnosis No.of Cases. Percentage.
1) Acute pancreatitis : | Le L1-8%
2) Acute cholecystitis. 32 29- 1%
3) Acute intestinal obstruction. 13 11+ 8%
L) Perforated peptic ulcer. 16 14 5%
5) Acute appendicitis witﬁ{ peritonitis. 2 1- 8%
6) Coronary thrombosis. 1 « 9%

110 99- 9%

Other observers made the following observations.

Author A.P. G.B.D. Appendicitis.PPU. AIO. M.T. C.T.
Morton and Widger (1940) 17% .
Lewison (1940) 13% 70% 10%
Morton (1940) 17% L35 5% 27% 8%k 5% 5%
Fallis (1939) 30- 8%
Abell (1938) 12%
AP. = Amite pgncreatitis M.Ts = Mesenteric thrombosis
G.B.D. = Gall bladder disease I.0. = Intestinal obstruction
P.P.U. = Perforated neptic ulecer C.T. = Coronary thrombosis.

[ .
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~Other conditions whiph must also be considered are :-
Pneumonia, but routine examination of the chest would
obviate this mistake.

Acute Nephritis - A raised blood pressure, oliguria,

" albuminuria, haematuria, and urinary casts are usually

present in this condition. In acute pancreatitis, oedema
is absent and the blood urea is normai unless there has been
excessive vomiting and dehydration. A raised blood urea
due to these causes was present in 2 cases (1+8%).

Ruptured ectopic. pregnancy. . This can be excluded by a
careful history and gynaecological examination.

From the foregoing signs and symptoms, and tables,

it will be seen that the differential diagnosis lies mainly

between the following conditions :-

i)
ii)
iii)
iv)
v)

vi)

Acute cholecystitis.

Acute intestinal obstruction.
Perforated peptic ulcer.
Mesenteric thrombosis.

Abdominal aneurysn.

Acute coronary artery occlusion.

For completeness, it is necessary to include a very rare

condition, namely spontaneous rupture of the common bile duct.

It is due to the ulceration of a gall-stone through its wall.

At operation, there is intense infiltration of bile between the

layers of the lesser omentum, along the greater curwvature of the

stomach, into the base of the transverse mesocolon and around

the pancreas.

N L C L L 1)

AR oA
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TREATMENT.

1. Prophylactic.

As Cole (1938) pointed out, gall-bladder disease is’
far too common and acute pancreatitis too uncommon to
justify cholecystectomy merely in the endeavour to prevent
acute pancreatitis. Chronic alecholism, obesity and any
disease of the biliary tract should be treated.

Before proceeding to the cbnservative and operative
treatment, it is right to mention that in common with other
acute abdominal conditions, a certain proportion of patients
admitted with acute pancreatitis are so severely ill that the
termination is inevitably fatal whatever the form of treatment.
This in early cases, is due to the fact that they do not
recover from the initial shock, but if cases recover from this
initial shock, they may still die from toxaemia. This
toxaemia may be due to absorption of the products of protein
destruction in and around the pancreas, intestinal paralysis
and secondéry infection of the necrosed gland.

2) Conservative.

Modern treatment tends to be conservative and certainly
the figures published of cases so treated show a definite
decrease in the mortality rate. Evidence of o0ld fat
neécrosis discovered at a later operation as well as the
biochemical tests mentioned above, definitely prove that
conservative treatment has been successful. In acute
pancreatitis due to mumps, operation is never indicated
and recovery is usually complete within a week. If conservative

treatment is decided upon, freguent and detailed clinical
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examination of the patient is esséntial with hourly recordings
of the pulse rate and blood pressure.

L1 of this series (37-3%) were treated by’éoﬁservative
methods. OF these; 30 cases (732%) made an uninterrupted
recovery whilst 11 cases (26+8%) died. Post mortem .
examination was performed on each of these 11 patients and the
diagnosis was confirmed. Of these 11 patients, 3 died
_within 2Ly hours of admission, whilst L more died within 5 days.
The post-mortem findings were intereéting énd are detailed
below :- |

In % cases, the gall-bladder and bile.ducfs were found
to be perfectly healthy, whilst in 8 cases, chronic
cholecystitis was presents L of these also'having' gall-stones.
In 2 of the cases with cholelithiasis, a stone wés found in the
ampulla of Vater. In 1 case, the peritoneél cavity
contained 1 pint of straw coloured fluid and the upper part
of the duodenum was markedly dilated. 5 cases showed fat
necrosis.and 2 cases had thrombosis of the splenic vein.

1) Shock. |

Shock may be very profound after any acute abdominai
catastrophy and its treatment in all cases is of primary”'
importance. This is not the appropriate place to describe
the classical signs of shock, but a few points on its treatment
as related to this disease are worth recording as primary
shock is increased by inadeguate respiration, pain, and
loss of fluid.

1) Warmth. The patient is kept warm by hbt blankets,

bottles or electric crade, but care must be taken that this is

WAL AR
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not carried to excess. The four main reasons for this are :-
i) Profuse sweating causes further loss of body fluids.
ii) Warming causes vasodilatation of the superficial
vessels and diverts blood from more vital functions.
iii) Increases metabolism of skin and muscles.
iv) lay promote autolysis of damaged tissue and
absorption of autolytic products.

2) Transfusion and Iniusion.

The great fall of blood pressure is counteracted by the
administration of whole blood or plasma. As the patient is
suffering purely f{rom shock and not from intemal or
external haemorrhage, blood plasma is the ideal transfusion
forthe following rezsons. A diminution of the blood volume
caused by plasma loss is more dangerous than the same amount
due to haemorrhage. This causes an increased viscosity
and results in a further reduction in the tissue circulation
in addition to that caused by the fall in blood fressure
and vasoconstriction. The height of the systolic blood
Pressure is the most reliable indication of the degree
of shock and the response of the patient to the transfusion.
Early and adequate transfusion must be given because if
advanced shock waited for, the blood vessels and central
nervous system will be irreversibly damaged. If signs of
shock are present, especially if the pulse rate is awr 100 beats/
minute, the shock must be treated immediately even if the blood

bressure is over 100 mm mercury, as the slightest intensification
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of shock will result in a very rapid fall in the blood pressure.
Tt will usually be found that from 1-2 pints of plasma is
Quite sufficient to resﬁore the blood pressure to 100 mm mercury or
over. The first'BOoacc of'plasma should be given fairly rapidly

and the remainder at a rate of 100 drops/minute. Ag pointed

out by Jensen (19L6) the plasma given by transfusion may

pass into the serous cavities irritated by the pancreatic
secretions and may, therefore; account for the cyanoéis and
shock with haemeconcentration. In certain cases, transfusion
of whole blood is indicated to counteract that lost during
the haemorrhagic phase.
The estirmation of haemoconcentration of the blood is of
littie or no value in these cases, as it is only alféfed‘
in shock due to extensive burns and severe crushing'iﬁjuries.
If the patient is dehydrated from'fepeated vomifing,
intravenous saline with 5% glucose should be administered.
It is an established fact that intravenous saline and glucose will
only transiently relieve shock as the fluids rapidly pass
into the body tissues. It is, therefore, of paramdunt
importance to treat the sheck efficiently before intravenous
Saline and glucose is administered. However, if the
dehydration is extreme, there is no contra-indication to‘
administering fluids subcutaneously or per rectum. A word of
warning must be given here because large doses of intravenous -
glucose may be dangerous. Experimentally it has been shown

that an elevation of the blood sugar level causes an increased

- flow of pancreatic juices rich in ferments. This may be

counteracted in humans to a certain extent by giving one unit
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of insdlin for each L grams of glucose. Intpavenous
therapy may be continued for several days if necessafy,'z'
provided that a fluid intake and output chart is‘képt.}'

It is essential that the intake of fluids and the
output of urine should be approximately equal unless there
is much sweating or diarrhoea, otherwise the fluids will
remain in the tissues and lungs, with the danger of hypostatio
pneumoniae. If the rate of transfusion is kept at 30-40
drops/minute, this danger is greatly diminished; also the
amount of saline should be restricted to 6 pints a day.

3)  Drugs.

Is is usually stated that morphia is of the greatest
value in the treatment of shock, and should be given in large
doses (i~-% grain). “his may be repeated if necessary
because it is essential to relieve pain and to promote
sleep.

As stated previously, I'&)EQE advocate the use of
morphia for the relief of pain in acute pancreatitis, becatse
although it will do so, in full doses, by its action on the
central nervous system, at thevsame time'it causes further
spasm, or at least increases‘the tone of the'smboth muscle.
This would cause a contraction of the sphincter of 04ddi with
4 resulting rise in the biliary and pancreatic pressures and
possibly further damage to the liver and pancresas.

I, therefore, advise the administration of anti-gspasmodics
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because not only is thé pain diminished or abolished, but a
stone or plug of mucus in the ampulla of Vater, if preSent,
can be passed into the duodenum by the fela:tation 6f the
sphincter whilst it also produces a fall in the intraductal
pressure..

Immediate, although only very temporary relief can be
obtained by giving inhalations of amyl nitrate, but a better
method‘is to give tablets of nitroglycerine to suck or chew.

Papaverine or Eupaverin give more prolonged effects,and
ephedrine either alone or in combination with atropih‘énd‘
papaverine, is excellent. |

Papaverine may also be of value for its vaso-dilator
effect because the extent 6f local vasoconstriction may
determine the type and degree of pancreatitis.

Atropin Sulphate given in as large doses as gf. 1/50,
6‘hour1y for 24 hours, acts as an excellent antispasmodic
and proportionately small doses may be given later. This
drug is also extremely useful if there is excessive sweating.

According to Smead (1940) small doses of ephedrine,
h_hourly,are also useful if vascular collapse present.

Popper (1933) described 3 cases in which he relieved
pPain by the paravertebral injection of the 8th-10th dorsal
nerves with novocaine, and Popper et al (1948) partly
ascribed their good results to the local vasodilatation
Produced by blocking the sympathetic innervation to the

pAancreas.

A et e ter o



~58-

Considerable Quantities Qf calcium may be present in the
lesions in cases of acute pancreatic necrosis,,and‘it is
logical to assume that a_plentiful supply of available
calcium is desirable in order to facilitate the formation
of calcium soap in situ without undue depletion of serum
calcium, and the possible onset of tetany. This may be
given in the form of a 10% solution of calcium gluconate
intravehmisly in 10 cc doses. Lastly, chemotherapy and
penicillin therapy should be employed in full doses to
prevent local infection of the necrotic pancreaticgtissues
and in an attempt to prevent infection spreading into the
peritoneal cavity.

4)  Oxygen Therapy.

If cyanosis is present, oxygen is beneficial, especially
if administered by the B.L.B.mask, which is well tolerated
by most patients, or in an oxygen tent.
This type of therapy is also very helpful in the
treatment of shock, but there are considerable fluctuations .-
of the blood pressure during its administration, and there
is also a rapid fall when it is discontinued if shock is
present. A lack of response usually indicates severe .
toxaemia, or the ohset of uraemia. | N
Recently, surgeons have clzimed that oxygen therapy is also
beneficial in cases of ileus paralyticus, if the oxygen is given
in concentration of 90-95% for short periods. Ag the
abdominal distension of acute pancreatitis is due to
paralysis of the transverse colon, it may be benefited by

oxygen therapy.
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II. Gastric Aspiration and Duodenal Suction. .

Aspiration of the gastric contents may be instituted to
try to prevent intestinal atony. .

If vomiting is severe and abdominal distension is marked,
a Ryle's or Miller Abbott's tube is passed and continuous
suction carried out. If this is not pracficable, the
duodenal contents should be aspirated efery hour.
IiI. Diet.

It is essential that intravenous therapy should be
continued for 3-4 days, and that nothing be given by mouth
in an attempt to inhibit the activity of the pancreas.
The intake of food must be resumed very carefully and easily
assimilable carbohydrates are given, e.g. milk, milk puddings,
orange juice, glucose, honey, carrotis, white of egg, etc.
Fat is not permissible for several weeks,and meat is forbidden
as the protein intake must be limited.

Length of stay in Hospital.

Thé following table shows the length of stay in hospital
of 30 patients treated succesSfuily by cdnServativeJhéthods -

TABLE NO. 12.

Time. ~ No. of pafients. . PércenfééééQ
Less than 1 week . 2 - 6+ 65%

1 - 2 weeks 13 43 3%

2 - 3 weeks 9 30. 0%

3 - ) weeks n 13. 3%

4 - 8 weeks 1 3. 3%

8 = 12 weeks 1 3 3%

—————en

30 99. 8%
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It will be noted thatrwith conservative treatment
oli,(80%) of the 30 cases which survived, were discharged
from hospital within 3 weeks, and to date nb patient
has returned with recurrent symptoms.

Before turning to the discussion of oberative treéfment,
it should be emphusised that it is unwise to give or‘to
proceed with conservative treatment if the following
conditions are present, and early operatipn should be édvised.
1) Persistent fever or development of fever along;ﬁifh

other ahdominal signs. | o
2) Spreading peritonitis.
3) Pancreatic necrosis.
) Distension of lesser peritbneal cavityf
5) Enlargement of the gall—blédder. h
6) Jaundice.

7) No response to conservative treatment.

Operative Treatment.

There is still a great diversity of opinion amongst
some observers as to the advisability of operation in all
cases of acute pancreatitis, but my own convietion is that
operation is only indicated under certain circumstanes,:
which will be detailed later.

Operation was previously advised in cases of acute

bancreatitis for the following reasons :-
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1)

2)

3)
L)

ad o X Bad
To remove the cause, e.g. gall-stones,and to drain the
bile passages. |

To relieve the tension abouf the péncreas by incising
its peritoneal covering.’ - j | |
To remove the fluid from the greater and lesser sabs.
Tp provide drainage from neighbourhood of gland.

As will be seen from the aetiology, the cause of

acute pancreatitis is not definitely known, and even if

gall-gtones are present, they may not be the determining

factor. Provided that there is no stone in the ampulla

of Vgqter, drainage of the biliary tract and pancreatic

ducts can be stimulated by duodenal suction.

Incision of the peritoneal covering of the pancreas

does not relieve the tension completely, because the acini

have their own fibrous capsule and it is impossible to’

operate on them individually. The removal of the haemorrhagic

fluid from the peritoneal cavity also seems to be unnecessary.

Ireneus (19&1)found that the haemorrhagic exudate in animals

with acute haemorrhagic pancreatitis was not toxic on the

intra-peritoneal injection of 2-3 cc into white mice, or

on intravenous injection into dogs. Smead (1936) attributes

this to the toxic substances being so diluted and neutralised

by blood and peritoneal exudate, that they are no longer

harmful and the fluid need not, therefore, be removed from the

patient.
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Laparotomy as a Diagnostic Procedure.

If a definite diagnosis cannot be made from any acﬁté
abdominal condition requiring an emergency¥ laparotomy, this must
be performed. If oedema of the pancreas or an acute
haemorrhagic pancreatitis is observed, then the abdomen
should be gqguickly, but very carefully,closed'and '
conservative treatment instituted as detailed above.

Sometimes at laparotomy and before the peritoneum is
incised, areas of fat necrosis may be seen in the extraperitoneal
fat or, if the peritoneﬁm is very thin, on the omentum.% -

Details of Operative Procedure.

In 69 cases (62¢7%) operation was performed and of
these 28 died, giving a mortality rate of L4O.6%.

Anaestheic used.

TABLE No. 13.

Anaesthetic. No. of patients. Percentaze. Deaths.Mortality
Gas Oxygen and 9dther 51 73+ 9% 21 h1.1%
Open Ether n 20. 3% 5 9+ 8%
Spinal L 5.8% 2 50. 0%
Total 69 100:0%_ 28 99:9%

It is quite obvious that interesting though this
table may be, it gives no indication of the clinical picture
of the patient when submitted to operation. There is ,
however, no doubt in my mind that these cases should have
their anaesthetic administered by a consultant anaesthetist

and that the practice of House Surgcons giving the anaesthetic

to emergency cases should be whole heartedly condemned.
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Various types of operations have been performed in acute
pancreatitis and those employed in this series are detailed
in the following tables-:-

TABLE No. 14.

Type of Operation. " No.of Cases. Deaths. Mortality.

1) Laparotomy. ‘. 28 8  28.6%
2) Laparotomy with suprapubic

drainage. o L 4 " 25%.
3) Laparotomy with drainage of

lesser sac ’ 8 5 T B2.5%
4) Laparotomy with drainage of

lesser sac and suprapubic drainage 2 R ¢} S
5) Laparotomy with cholecystostomy' 7y *55633% ;
.6) Laparotomy with cholecystostomy : E

and suprapubic drainage. : 20 T 1 "7U50%
7) Laparotomy with cholecystostomy -

and drainage of lesser sac. 100 6 S e0%
8) Laparotomy with cholecystostomy ’

- and drainage of Rutherford - REE S
Morrison's pouch. 2 ‘*nilgi“:7ﬁi1

9) Laparotomy with drainage of

posterior abdominal wall. ' 1 U Y t00%

10) Laparotomy with:cholecystéctomy L 1 - 25%
11) Laparotomy with cholecystectomy o

and choledochostomy. 1  nil " ni1
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Making allowance% for the small number of cases reported
upon and also the fdct that half of the cholecystectomy
operations were done after conslrvatlve treatment,rlt w111
be noted that laparotomy and laparotomy with suprapub;c
drainage have the lowest mortallty,namely 287%. Iq”caseg in
which the gall-bladder was also operate:d upon,and éiso<
when the lesser sac was opened, the mortality rose tpvﬁq%
or over. In the 3 cases which recoveredrafter drainage
of the lesser sac, the duration of the symptoms had been
longer than 24 hours. | )

Fallis and Plain (1939) found that drainage aloﬁé gave é
mortality rate of 27+7%,drainage and cholecystectomy 56%,and
drainage and cholecystostomy 61. 8%. The pancreas is an
extraperitoneal organ and, therefore, if the 1esser sac is
opened and the peritoneal éovering of the pancreas incised,
the pancreatic secretions and products of protein metabolism
are allowel to escape into the general peritoneal cavity.

Some of course may escape along a drainage tﬁbe placed down

to the pancreas, but one cannot prefent some of it passing

into the general peritoneal cavity. The great absorptive pdﬁers
of the peritoneum are well known and, therefore, the dangers

of profound toxaemia are greatly increased by this interférence.
The obvious conclusion to come to is that it is advisable to
interfere operatively as little as possible if a laparotomy

has been performed, because of the uncertainty of the diagnosis
and an acute haemorrhagic pancreatitis found. Certain features,

however, may make it essential to proceed:™
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Marked distension and inflammation of the gall—bladdér
which may go on to rupture and cause biliary peritonitis.

In these cases cholecystostomy is indicated.

Jaundice, because it is of the obstructive type, is
also an indication for cholecystostony. Only in rare cases
should choledochostomy be performed in order to remove a
stone in the ampulla of Vater or common bile duct. This
should be attempted if the patient's general condition
is good and the common bile duct much distended and
easily accessible. Should choledochostomy appear
difficult, a rapid cholecystostomy will suffice.to decompress
the biliary systemn. Cholecystectomy should be avoided
if possible, because cholecystenterostomy may be necessary
later, and also it is accompanied by a great deal of shock
in an already 1ill patient. Later there is also the danger
of an increased biliary pressure.

In the absence of gall-stones or jaundice, dilatation
or thickening of the duct, one is rarely justified in
exploring the common bile duct, but should this be necessary,
the following points made by McWhorter‘(1932) are very useful
in determining the subsequent treatment :-

(1) If the outlet of the common bile duct is dilated

prolonged drainage is unnecessary.

(2) .If the outlet is partially or completely obstructed

due to local congestion, do NOT dilate because of
the danger of increased swelling. If possible a
tube should be inserted into the common bile duct,

through the sphincter of 0ddi into the duodenun.




'a pseudocyst and may be carried out through the gastro-

-

is present and it is necessary to remove the stone by a

‘about equally divided between the head, the head and body, ?
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This prevents a further reflex of bile into the
pancreatic duct.
Pancreatic necrosis or suppuration ia another
indication for dfainage and may be best done through the
1oin or costo-vertebral angle. Drainage of fluid in the

lesser sac is advisable as it may prevent the development of

colic or gastro-hepatic omentun.
If a retroperitoneal involvement is present as
indicated by surface discolouration, incisions are made

into the loin. In very rare cases, pancreatic lithiasis ?

transduodenal incision exposing the ampulla of Vater, which

is split, and the stone removed with forceps.

Pancreas. . i

Various parts of the pancreas were seen at operation
to be the site of the initial lesion, but im only 33 cases (47-8%)
was the whole of the organ involved. In only 2 cases (2-9%) }

was the disease confined to the tail, whilst the remainder were

the body, head and tail, and the body and tail. :

Fat Necrosis. ' j

Fat necrosis was found in 55 cases (79+7%) and was

invariably extensive over the omentum, mesentery and

parietal peritoneum. [‘orton and Widger (1940), McWhorter (1932)

Fallis and Plain (1939), and Finney (1933), give their instances

of fat necrosis as 60%, 83%, 61+5% and 76% respectively.
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Free Fluid.

Free fluid was found in 13 cases (10.8%) mainly in the
lesser sac and around the gall-bladder. This fluid was
chocolate coloured in 5 cases (7-1%), blood stained in ;
7 cases (10+1%), and serous in 1 ﬁase (1.4%).  Mcwhorter (1932)
found free fluid in 605 of his cases, the majority being |
blood staineil.

Gall Bladder.

The gall-bladder appeared normal in 20 cases (29%),
but was diseased in the remaining 49 cases (71%). the
degree of involvement being shown in the following table :-

TABLE NO.15.

State of Gall-bladder. No.of patients.Deaths.Mortality

1) Apparently healthy gall-bladder 20 8 LO%

' 2) Apparently healthy gall-bladder

with gall-stones 13 L 30. 8%
3) Acute cholecystitis 13 5 38+ 5%
LL) Acute cholecystitis With‘gall—stones '3 3 100%
5) Chronic cholecystitis | 5 N 80%
6) Chronic cholecystitis with

gall-stones 4 13 i 30° 8%
7) Empyema of gall-bladder with |

gall-stones 2 nil nil

Total 69 28
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From the previous table, it will be seen that gall-
stones were present in 31 cases (LL4+9%) and in only 1 case
~was astone found in the ampulla of Vater.at operation.

If there is no contra-indication to operation, all
cases in which gall-stones are demonstrated should be
treated surgically as their removal may pnrevent a further
attack. This operation should be pérforred preferably
3 months after all the acute symﬁfoms have subsided.

Other findings at operation were marked oedema
of the posterior abdominal wall in 5 cases, 3 of
which died at the following times post-operatively,
within 24 hours, 6 days, and 1 month. “In 1 case
- a chronic gastric ulcer was present; in another

a duodenal ulcer.




The following tables are included because they give
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the details of the cases muéh better than any lengthy

description; -the main points, however, being eémbodied

in the text.

Abbreviations ﬁsed in?Tablé Nb. 16 éﬁdrTébie No. 17.

N =
i =

P.I.

AP.I. =
A.of V.=
E. =
CeBuGos =
A.C. =
0. of P.
~AH.P. =
rfG,P. =
S.P. =

Gas, oxygen' and ether
Apparently normal-;;
Present-‘: l
Absent: |

Portion only of pahcreas involvéd%ﬁ‘

All pancreas involved.

Ampullé of Vater. ; _
Emergency opération; fé i |
Chronic gall-bladder disease .
Acute cholecystitis; v f?

= Oedema of pancreas.
Acute haemorrhagic pancreatitis..
Gangrenous pancreatitis.

Suppurative pancreatitis. .

RTIIARIL SR S i SEid WO TR I.3EY




+ Lwo q0Yo0pD
ioem g *I*d - AJOY -9Toyn PUs
- + lg°pn-o | AwojoegskoeToup| Teurdg | skep gr) sLeD g-3 m% ozl a4
. * 98 BUTBJID
9 fqudsadns
h ‘0BS JOSSOT
8D T2 *I°d 4 - |0y ¢ Jo sBeutrsaqg! ’
X ) AwoqoaedesT( TBUTIg e i si8p ¢-3 gt 89! A
-nMo h_.o¢ Ll . . ° .
sxoem $ “II°d ¥ - N AwoqodsdeT| -H*C*DH q sJdn0Y 9 N, LZl° 80
sdsp 91 "Id | + * tg'pep Auwogoasde] | T8UTdg q siep 3-1 4l g9l o-u
yonod €, UOS TIJION
paojasuany Jo|
°d 2¥B8UTIBIP pUs
Jo -0 | : Awoqso1sho
‘syoem ¥ JI°d°V i h - ‘DY -9TOYO puUs
- . Awoqoaed ey J9U3m B 8400y L g 0T °$°S
\ - 08S| - ;
. J9S80T JO
S¥eem F JI°d°V N esBUTBJIP PUB
wr + Auwoqouaede1| *H*0°H siep ¥ sdsp $-¢ g ey i
_ . ; uotgezedo| *UOTSSIWPS _
169 7dsod Ssedo| §TS0J| 50U0%S| IoDPBTY eJ0Jeq 8Jd0deq
up 4ds3g -uUsd| =-08) TT®D T ed - uo faeaedo| *yssesuy T83IdsoH] suoqduds L ‘ |
30 _yaBue q - ut skeq Jo UOTgsang| xeg| oIy ewsy

y , : . "UEYH A0DEY HOIHA SESVO *SESVO .NOIIVEEIO
‘ - , , , S 9T -ON HIdVil

[ SEEV0




*9d BUTBIPD
: , + oTandsadus .
B3ooM ¥ “1d - N | pus Lwogoasdel| *m-0°H q s&ep 4-9 | *4g| g3l * I°V
soom ¢ ftI*d'v| *+ * “g*D° 0 - fwogouaeder| Jsuam q sfep T-0 | & ! Lgl *s°'mW
‘ ++
BA8p T3 Irdvy | + *g*p+pl LwoqsogsLoeToyn
: pus AwogouasdeT]| *F0°n q sAep T=0 . 4 | T¥ "5
: mxmos.m. d'H°V¥ + ++ *d*p-o Awoqoasde] ._m.o.m sidep 2 848D ), 1 oyl "H " H T
d"H°V , . _
syzuow ¢ I"d°v suweAdug| fwo 0998 L09TOoY) : B
: + + *d*9*D{ bpue AwoqouasdsI| *F*'0°D sYeoM G sdep ¢ G 0G| "4*H 0
SABP T2 ,uH.m.<a u,%I - i AgqoasdeT| *TF*°0°*DH 8ABD & SABD p~¢ q P4 AN
|
s m * 088 JI8850T
d°H'V| | JO eFBUTBID ‘ %
' SHoom cIdw * - ~q n'0  pus Awogoaqedell ‘gr o p | sLep a SA8p o f, g
-
R . v
skep T | *I'd | + - N fwogoaedeT| T0°D skep g shep T=0 | &4 49 *S°Y
. : : | uo 9 vIedo * go TS5 Uy J
ceTRH. . ¢ : ] JI0J O -pP8 OJ0J9 b .
' TedtdsoH .ssaao ,ummwmm ,momnu.nmw. , ﬂo.w.ﬁaﬂ@@i . Qumomi Hmwwmwo swo 9dulds|- xes/ oF oEm%




. e e AwoqsoqsLo
- so0R m.m.< . _ *g*h Jo -oTOW| +geg-p g sfep o wleo | -n-plt
W *0BS JOSSOT |
, JO eFsulBIp
<o 1dtatY , 1+ Afwogoe| : )
*s}ooM g "Itdtvl *a*pto | -9sfosTouyp| Jeulgm g saaoy gT | "d | F2 | TV
‘ , ++ LwoqouasdeT
Awo 9809840 :
‘83eem 9 *I°d *N | -oToyo pus| *H°0'p | SxHeem ¥ sfepp-¢ | A} $9 | *S°1
+ + . AwoqoasdsT ‘
+ @8BUTBJID
2 Tqudeadns ;
pus Awoqso
*SYo0M P CITdTY 4 - *0°v | -askofToyo| *H*0°*DH T sfep T-0 | *W}{ ¥4 | *d° 1
; . - AuoqoasdeT :
*d*H'V , _ _
*s}ooM P *Id°vV - 1 N AwojqoaedsT| *q*'0°H . sLep T shep ¢ | £18%}°8°0
, *d*H'V L
- 8¥Yoem “I°d°V - - ‘N | LwoqouasdeT| -H'0°'D B shep ¥ | A mww~ S*W
Awoqoeq840 w
*d 30°0 A -3T0yn pus . .
*sisem § | *I'd'V i - *n*y| AwosoasdeTI| *H°0°D q Sanoy 9 | 4| LV | "N°H
-+ ) :
. _ . : uofqsaedd -+ UOTSSTUPE
* 183 TdSOH SBOJ0| S T80J, 89U03Y JeppeTd - A edojgeqd - = eJoJeq
ut ALegs susd] =98N TTel TT8) UoTFq8I0dO .npmomﬁ¢ TeqTdso suojdulfs| xeg 0&4 oEﬁj
40 yasuel | 184 - : ut sfed Jo UOL1BIN]]
_ ‘ { _

- L o . e _QEYEAODEY HDIHM SHSYO




st v st

R

ﬁvu:1|«-. i e
9& * 088 Jd98S0OT
‘d*B + JO 9s8UIBAL .
9o b Ld - 0" Awogoasde])  -g-ory gl sanoy pz | A | 9L Tl B
{
lseu ¥ TLhdtvE - N fwoqoasde] *qeotf sdep ot sfep ¢-3 q ogl *s 1 @
——
*d 40°C .
oM g *Irdav - + i hEopo&mmmq“ *d°0°D q sJuoy ¢ o 9G| "W d| 4
_,
. *08S JOSS9T,
JO e3BUTBJID
Auwonso0qsLoaT0yo
L8P $3 Id°v + - .Q.wwm pue Awogodaede]| *H°0°*DH q sfep ¢~3 I 9¢l *d°T1} 9
. . _
. _ ~Aw0109954£90
*d°H°V -9TOYUO pus B
ooM ¥ *I°d°v . ++ *J*neg fuwoqoaedsI| *H°0*D shep g sanoy 3T | W 09} -d"H| S
* 89 BULBAD
: orqudeadng ’
eom 3 _ "ItdtV) o, - N| vue LwojodedeT| -g°0°DH sfep g sLep ¢-3 d LY S H| ¥
*d
O . - N AutoqoasdeT JeUgd s&sp 0T sJnoy 18 M 96| "1*H ¢
"y .
d'n°'Vv
soM ¢ *ItdTv + - N AwoqoaedeT] *q°0°YH " gI00Y @ i 9¢l "Wy 3
*I81T o T4 8a0d0] *UOTE
80y UT SB89d0| BTS04 86U0qS| IJ9PP8BIY - . .8Jd0Jeq| -STWPB 8404 v
€38 go ~-ugg| -ooU TI &%) 1T ef uo T38a0d0 .spmowﬂ¢ Tea1dsoyg -oq swozduwk Nm& ofy| ows
u3sueg : , uf s4& JO TO T BI
e » . ¥ . ! L 5

s

‘

EAEAQQIN HATHH




= = | R .._. T i
48D 9T Itd - ‘i fwogoasdel | *m0'H q skep T-0 | *d| 0G| A'd 4
Lsp 3T *1'd n - N Auwicqodasder] THq 0 Y sSA8p g sAep ¢-Z ‘W] 9%|°W' [ 9
+08BS JeSSeT
o Jo s¥eulsd(
jeem 9 *I°d" v - 0y AwoqgsoqsLosToyn
yatm Awogoasde Jd9UgH T sanoy g *d] ¢9l°s°@ S
+ A
'
L£ep g1 I d" + + N Auwo n0ad ed 87 JI0ULT q sfep T1-0 , dY @91 g H
S8M_§ *I'd + *+ "d°p°D Awoqoaedul -H°0°DH | SIOOM.Z | sL8p Z-1 Al LP|ICDN S
*0BS J6SS6T
JOo eseUTBJD PUB
YoM G AR - oY fwogsogshoeToyo
B , iy . _pus_Awojogedel] Joyzm| S48D 9 S48P 3 | "N| 04 'E"'d 3
_ 1
| , | _
89T - I - - N fwogqodeds]] *H°0'H Y Lep T ! ' 99/°5°V 1
m
oM g ‘I H'Y + + N fwogoasde]l "H 0'D T sanoy v | *d! 8F .M.L 0
*T®37 , uo1asIedd - UOTSSTWPS | _ \
30y Ut 58049 STS0J- 86U0GSs Jeppeld e.I0J0q eJo0geq
“18 Jo -ued -~oeU TTs TT &) uo Tasaedp| * yzsow Teatdso ' swogdwmds [xeg| eFy @Emhwﬂ
ﬂepw.ﬂuo.m—.. ! g ¢PWLW e S X r..,:..,, . . .._wm.h ;L IO | BT CT ‘ - .

Lok




oo T S g Tk e . T I IS S U S e — = o ‘.a..
!
T¥s3
Dusg .
s Aep QT Lpogl + + N LwoqoasdeT | Jeyay g | sanoy 5 K| 6% |a vl T
b

Whmﬁ cT L4V - + N AwoqoaedeT *H°'0°YH shep T2 s£8p 2 o 6§ ‘N°'gd O
_, ‘ -

 -uomag

W : S j UO8 L0

w PIOIIS UG

! Jo e3eUTBIp DU

Hoeom ¥ *I°d* Vi - - *0°v | AwogsogsfoaToy "

Uarta Lwogoaeds 0D shep Tg sanoy 9 w.& g% | *V'Y
W .mwmqﬂmmh .
£poq , * otaqnd
PUs -sadns Y1t )
{ep QT PESH - 3 N AwoqodJdeds JaU3a Lep yag ABDT *d| 25| AV
- 1851 uo1asIeodd *UOT3Ed

isoy ut SBod0 STS0d SeU0qy JopPpPBId edojed -do adoJgs g

{eqs JO ~uegl ~oey  TT®d TT ey uotqedadn - ygsesuy T1831dsO suojduly xog m&& A
yasus 184 ut sdsqg Jo Uo 4841 !

HOTEM SHSYVD

iz S pa R o

* QHYHEA DHY

CQEEHA0OTY HOIHA SHESVD

(-P3U0D) ST ‘ON TIdVi

4

A




: ~
{
|
i
|
m d n Y |
“ 1T "I°d - - N « fwloqodasd B ‘I 0D sdep 9 8AN0U T |- W} 68 | "N &
|
% - 08S JoSSeT
! Jo edsUTeI(Q
m. AJOY AucqsogshooToyy .
81 A 4+ |-g'p-D fwoqouedeI]| *H'0'D q S£8p ¢-g | W] A9 | “W'H
*TTsm
*pge «qsod Jo
*d°S . eds8UlBAD DPUB .
A I"d'V + - N | AwoqgoasdsT JoYaqg 3 sanoy $2 | W! C¥ | "m*D
- 088 JOSSOT
Jo eB8UTBI(]
| 8T *I*d Aloy Auioqs09s£08TOUD
—_— + 4 "€ DtD ALwogoasde] Jeyuq i " sdep T-0 | 4 ¢% | g d
lll\Hlle *I°d -+ + N} _-4Awoqogeder J9Uad | 8A8D 2 sdep 2,-9 ! gl eo | 7°g
*0BS JOSSST
JO edeUTIBAD :
.S *I°d —+ - N fwojoaede] CATONE Y] q sAep 1-0 ] gl gzl "T'W
* U0 T9BUD
~-do J93J% g1s0d.. | 1o 71 8aed * U0 I8
. 84 T1 s8Il -08)N s9U0Y pouvmﬂg . 0J0J0Q =-STUWPB ©J0J
JO sAsq ~Usd 28] HﬂmM 17T 84 uoTgededp | * UasevUY « 9dsoyg=eq swoqdwss! ,
_ Ul SApf JO UOT38INg X9 owm QuBY

e

“adId HO IHM SHSVD
e o

aiTId HOIHM SHSVD

LT *ON Z14Vl




938U TBU(]]
otqndsadng .
LwoqsogsdoeToyy .
- T -+ . . e
: ¥ 114V —+ N fwoqoaedeT | *F°0°D ‘g sh8p T-0 4] 49 | 34l ¢
d"A'V
Apogq
3 +
_ 23 pseay - ' Auwoqoasde B E-Y0falkig “q sdnoy 9 By LS ("H' ¥t 3
|
N fwogsogshoeToypf B
> “I°d - g oo .h.E.OpO..HQO.‘H g0t o BABD T-0 N €S o.mu“f T
! * 068 JI9SS9T
! *d’S N JOo 9Z¥sUTBJD ,
- ) *I°d - *0°v pus fwoqouasdsI| *H*0°H o sanoy gr W]99 | "TI°L10
W, , N + "N{ AwogsogsLoatoup
! 0T *I°d AwogoaedsT| *mep*D 5q 848D T-0 A | Tg g H
.om.m
L2 Honﬂ-dw I—.L. - soevy .%EOD..O..HQQ.Q‘H -m-o-.& H sJdnoy 33 W : @m o?...ag
, *0BS JOSEST |
T *I'd - - N JO edsuUTBID
LwogoaedeT| -F°0°DH s48p $T | SsLep T1-0 g1 18 |41
*UOT36d® s Is0d » * 0 TaBJID) *UOTS /
~do Jo3} sBeJdy =06 seuoly Joppely -do 8J0J{ -STWps eJd0J
-8 9JI1 -Usd 184 1184 TT 8 - uo tasaadp| * yaseruy|-eq *gdsopreq swojduds )
Jo s&sq N Ut sdsg JO UOTIBINT Nmm o5 Y| eusN

"GE1d HOIHN SESVO

@iId HOIHA SESVO

*quop

LT

Lo

‘ON HIGVL




|
{

QT

—+

*0¥s_.158S9T
JO 858UTBI(

fuwogsogsLosToyy
Awogqoaede

C RO

SABP T=0

0s

LuwoqoegshosToyn
Auoqodasd el

TeUTdg

sisp ¢

omo—H”

* 088 JBSBOT
Jo s¥BuUTBIJ

AWO 9480984A08TOUH
Awoqoasde?

*d°0°D

sdep -1

0L 1°d° €

gL "D L

*08BE JO6S8S8eT Jo}-

odeUTBID PUB
fuwoqoaede

JI0UgH

\mason 3

1z

*ITd

* oZsUTBAD
oTgndeadns
08S J68886T

JOo odeUuledp
Auwoqoasde]

TH'0°D

s£8p T1-0

SS

* 988UTBID
oTgndsadns
yatsa Lwoaogede]

NRC RO R

sanoq %

)il

YL

"N

Awo qoasd e

'moO'w

sA8pP T-=0

6e (| d°d

0&0.0
RS

*pPouUTBID

088 JeSSeT puUs
AWo0 35098408 TOUD
Luwoyodede]

-m.cow

g

sdnoy @3

9% | "Dy

U0 19849

OPOP%
.®MH
JO S84s

SB9JO
-ued

8IS0
- 00N

184

S U038
T8y

Jd8pPPeTd
T Ted

uotgededo

* 385958 UY

uo 1aeJI0dO
ea0Jeq
;  Teatdsoy

ui sdeqg

- UO IS
-8 TWPB ©do
-aq swoqdu4is
JO U0 fqedng Xo

o¥e| SWBY

.. .- HIA HOIHAM SHESVD

"IU0D 4T

&

*ON HIdV.L

|




| 1+ AWO098098A09TOYD
sdep gz _fI'd'V = | =g 90 Awoqouede1| -g:0°n| sLsp ¢ s£ep g-3 | 4|29 | by g
sisp 0T *I°d - - *g*n*0 | LwogsogsLoeTouy
: dwoqoasdeT| ‘H°0°p| Sdep T3 si8p ¢-3 4199 |'s°d 4
i
Apoq
A 5 o . ) .
S4Bp 9 | DP®OY - N dwogoasdeT| *F 0P q Lep T 419 |19l 9
Ldep T | °I°d + + i - fwonoaede | TBuLdg o S£8p ¢=2 nlay l-aalg
jonp
eT1q
Uouo D * 088 JOMOT 4
o d°a°V ar & Awo 150984L00TO0YD ,
sdep gg [I°d"V | ** | Aed-x | *q-p-y + KwogoaedeT| *F°0°D| skep 9T sfep 2 WGy | d Hl 3
- 088 JO0S8OT
\ . Jo e3sUT¥Jap,
sioem % | *I°4 | * - ‘0t y AwoqoasdeT! *H°0'Y q sdsp T-0 g 109 |*d-¢
L] m' w i
T¥8]
R
sdep 0T | 4Lpoq | - y » kwoqoaedeT| *F'0'H Lep T sancy 3T N1T9 | *4¥°0l 3
* 10 T4 8a0dO *UO TS
uo f3eded9 s8oUO| STSOL seouolg JI5PPBTY 8J0J9q| =-STUPB OJ40J
9338 ©JIT =-ued| -9y  TTsY TT 8o uotgeaedp | yasesuy TeaTdsoyl -eq swordulds .
_.Jo_s&ks 9 64 _ . ui sisq] JO UOFBIANG Xog| eFy| owsyl

aEI0 HOIHM SHSVO

*quUo0D AT °*ON HIIVI

R i = 3
. i <ioer Y

o e

"QEII KO THM SESVO



-80-

Post—-Operative Treatment.

When the patient returns from theatre, he should be
given the usual treatrwent for post-operative ‘shock, and
this should be followed by the strict régime laid down’
under conservative treatment.

Post-Operative Complications.

1) Burst Abdomen.

As I mentioned above, special care must be taken in the
closure of the laparotomy wound, becausce the pancreatic
Juice will digest the catgut sutures and the abdominal wall
and, therefore, "burst abdomen" is a very likely complication.
This may be guarded against to a certain extent by perfect
peritonesl apposition, the use of non absorbable sutures, with
interrupted sutures for the muscles, and the supporting
of the wound by means of laparotomy corsets. Should the
ferments escape on to the surface, the skin may become
digested, and this is best guardel against by applying
paraffin molle ointment containing 2% hydrochloric acid,
paint daily with Whitehead's varnish, or ILanolin ointment
containing 1% Avetic Acid applied liberally.
2)  sgepsis.

Apart from the usual aseptic surgical technique, little

can be done as a ppophylactic,except the administration of one

of the sulphanilamide group of drugs or penicillin.
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Should sepsis occur in the form of a subphrenic?absceSS,
retro-peritoneal abscess, perinephric abscess, etc., the usual
treatment i:7 given and drainage obtained by the most
appropriate route. If a retroperitoneal sbscess is not
drained it may rupture into the stomach, duodenum, or
general peritoneal cavity.

Pancreatic sloughs must be removed when clinical signs'
point to their presence.

3) Haemorrhage.

About the 13th - 15th day. post-operatively, the surgeon
must be on the alert for secondary haemorrhage which if not
instantly and energetically treated is invariably fatal.

L)  Thrombosis of Splenic and Mesenteric Veins.

Very little can be done for this complication,except
the administration of heparin, or dicumerol and penicillin to
courteract sepsis. The outcome is invariably fatal.

5) Pancreatic Irsufficiency.

This is treated by blood transfusion énd pancreatic
extracts. Pancreatinum may be given orally in doses of
3 =5 grains, 2 - 3 hours after a meal. This is to prevent
its destruction by the acid in the gastriec juice. This white
or buff coloured powder contains the enzymes, trypsin, lipase
and amylase. Peptonised foods in the form of peptonised
Pancreatinum

milk, beef tea and Benger's food may also be given.

may also be given in the form of an enema in L oz. doses in

equal parts of milk and beef tea. Other proprietary preparations

are:- dipantrin, panacoids, panteric tablets, and zymine. These

eitracts may have to be continued for several months and
— S ‘-
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estimations of serum amylase ang lipase give some guide as to
the extent and progress of the deficiency.

6) Diabetes liellitus.

May also follow acute pancreatitis and is tredted on the
usual lines.

7)  Biliary Disease.

Before discharge from hospital, all patients who have had
an attack of acute pancreatitis should have a cholecystogram.
If this shows the presence of gall-stones ahd/or a non-
functioning gall-bladder, then cholecystectomy is the treatment
of choice. A dilated or thickened common bile duct should be
explored, especially if jaundice present, and it should be
drained for several weeks. The time for removal of the drain
can best be judged by clamping an increasing amount each day.

8) Pseudocyst of Pancreas.

Aldis (1946) describes 3 cases of pseudopancyeatic cysts
following acute pancreatitis. This condition may also arise
after an injury to the pancreas 2 - 3 weeks previously and
usually results from the occlusion of the foramen of Winslow.

This is usually dealt with by drainage and a counter-
incision in the left loin.

9) Pancreatic Fistulae..

These may arise following an operation for acute

pancreatitis or from a pseudopancreatic cyst. They usually

close spontaneously, bmut may take several months to do so.

Bufalini (1947) describes an operation for & persistent

fistula by which he converts it into an internal drainage
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by using the fistulous track ang anastomosing the cutaneous
opening with an abdominal wiscus. Persistent cases may

be cured by the insertion‘of radium into the track.

10) Acute pericarditis, pleurisy and bronchopneumonia are
liable to occur as also is acuteAintestinal obstruction and the
other common complications fpllowing abdomingl Qperatiqns,

They are treated on recognisedylines.
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MORTALTIT.Y.

Death is usually due to.one or more of the following

causes -

1) Shock due to severe haemorrhage or pressure on coeliac axis.
. 2) Toxaemia from protein autolysis of the pancreatic tissues.
3) Compression of the portal vein from the pancreatic

swelling; the latter can be diagnosed clinieally by

the distension of the umbilical veins and the

marbling of the skin of the abdominalwall.

The mortality of operative cases must always remain
high because it is frequently the most serious cases which
are operated upon. This may be due to two factors - one is
because of a mistaken pre-operative diagnosis, and secondly
‘in an attempt to save the patient's life when conservative
'4treatment has failed. +he post-operative duration of
“iife suggests that operative treatment has accelerated the
fatal issue.

In this series, 25 males were operated upon and 15
died, giving a mortality of 60%; and of UL females 13
Jidied, giving a mortality of 29¢5%, i.e. a total mortality
>of LO- 6%. This compares favourably with other observers

-.aS seen on the following table :-




TABLE No. 18..

Mortality.

Author. , ~Operative: . =  ‘Conservative:’
~ Ireatment. ' ~ Treatment.
Fallis (1939) B
Pratt (1940) 5% - 25%
Lewison (1940) 50% (E)w“ : R
om0 ozt
Eliason (1930) 80 (5) o
Finney (1933) | 37% o
(E = Emergency Operation.)
© IABLE No. 19.
Mortality relating tolage. v
RS H9c_0f 08528 ﬁgéaggdsﬁggiatively.sgg gfeg?ses Fercentage.
10 - 19 1 T - -
20 - 29 3 3 - , -
30 - 39 7 5 B - -
40 - 49 22 18 5 - 27.7%
500=-59 .. 29 19 10 52+ 6%
60 - 69 -3 - 16 ' 9 56™2%
70 - 79 16 7 s e 57+ 1%
80 - 89 1 - .- -
Total 110 69 28 o
— B |
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It may also be poted that no patient under LO years
of age died.

Of the L2 cases which were operated upon as emergency
cases, 21 died and 21 recovered, and of the 19 cases which
were not treated as emergencies‘but later operated upon,
only 7 died.

Of the 38 cases operated upon with symptoms of less
.than 2L, hours duration, 17 died,and of these 12 were
subjected to a more extensive operation than a simple

laparotomy. 21 of these cases.recovered and these were

submitted to the following operation$-

Simple laparotomy. Ty
Laparotomy and cholecystostomy Sy
Cholecystostomy S 5

Laparotomy, cholecystostomy and
drainage of lesser sac. ‘ 2
L.aparotomy and drainage of
lesser sac. ‘ 1
Laparotomy with suprapubic drainage 1
Of the patients whose symptoms had been present for
1 - 4 days, 19 recovered and 8 died, but it will be noted
that only one of these 8 fatal cases had a simple laparotomy.

" In this series, the overall mortality was 35 5%.
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CONCLUSIONS.
Aetiology.

It is éxtremely difficult tovdemonstrate the pancreatic
and bile ducts in cases of haemorrhagic and suppuratiVe
pancreatitis due to the disintegration of the pancreatic tissues
and I have only been able to demonstrate a common channel in 3
of my own cases at post mortem. As mentioned previously, it is
most desirable th .t full details of all post mortem examinations
should be publiched in this still fairly rage condition. It is
~obvious that the presence, or the possible formation of a common
channel for the pancreatic duct and common bile duct is not in
itself a determining facbor in causing the oncet of an attack of
acute pancreatitis, but that other conditions previously
mentioned may be additional predisposing factors. Popper et al
(1948). made observations which were most enlizhtening on this
point and further investigations on these lines should be
energetically pursued.

Further, I strongly suggest that a patént duct of Santorini
should always be sought for at post mortem for the reasons stated
above and I am definitely of the opinion that acute pancreatitis
is much commoner in patients with a patent duct of Santorini.

Obviously, as these are anatomical points nothing
brophylactically can be done surgically, but they are
certainly very important from a pathological point of view.

In 2 of my cases, the patient was seen 1p have a peptic

ulcer and this may have been the determining factor by causing

spasm of the sphincter of 0ddi.
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As mentioned ubove (Paxton and Payne, 1948) 18% of cases were
admitted to hospital in an intoxicated condition and in one case
in this series the pain occurred immediately after swallowing a
large quantity of whisky. This could be attributed to spasm of
the sphincter of 04di due to acute gastro-duodenitis.

Asgptic necrosis of the pancreas occurring in malignant
hypertension has also been repofted and I am at present collecting
a series of cases to show the appearances of the pancreas at
post mortem in chronic alcoholics and hypertensives.

It must reluctantly be admitted that in spite of all the
present available evidence, not one of the current theories of
the genesis of acute haemorrhagic pancreatitis adequately
explains the mechanism of its production. As Smyth (1940)
pointed out, the solution of this problem is more likely to be
found in the experimental studies in which the earliest stages
of the disease can be investigated, rather than by examining

the materials obtained at autopsy.

Pathol@gz.

Tt will be observed that in common with other observers
I consider that the different types of acute pancreatitis
described in‘the literature are really different stages of the
same disease, the stages depending on the piedominence of one or
more of the aetiological factofs. The progression from oedema
of the pancreas to haemorrhagic pancreatitis is definitely due to

lschaemia of the gland which may progress to gangrenous
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pancreatitis. Suppurative pancreatiﬁis odéﬁrs When infeéfi&ﬁq
is superimposed. | » | o

It will be noted that the associated pathoiogy iév
invariably confined to the biliary and gastro;iﬁfestihal fraété.
Haemorrfage into the pancreas and fat necrosis are not
pathognomonic of this diseise.

Signs and symptoms.

The large preponderance of females over males is t6 be%v
expected because of the much higher proportion'of diseases of thé
biliary tract in females.

It is not surbrising that such‘a large percentage of éases
had a normal or sub-mormal temperature and a rapid pulse of poor
volume and tension because most of theee cases are admitted as
surgical emergencies and are often in a state of shock on
édmission. A1so a high temperature is usually only foundrin
late cases which have reached the suppurative stage.

Mild attacks of acute pancreatitis are in my opinion
frequently ﬁis~diagnosed as gall bladder disease, peptic ulcer,
acute appendicitis, etc. and I am satisfied that this is mainly
due to an inadequate clinical examination and a failure to avail
oneself of the biochemical methods at one's disposal.
Pathological facilities for estimating blood diastase, serum
calcium levels, etc. should be available during the whole 24
hoﬁrs, because a positive finding may be a most important sign
and save the patient an unnecessary operation.

It will be noted that of the 24 cases which were x-rayed
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in hospital, only 25% had no evidence of gall bladder disease.

I have found that severe backache and pain in the
¢osto—vertica1 angles, especially the left, are most important
signs, but radiation of the pain from right to left in the upper~
abdomen is so significant as to be almost pathognomonic.

It is usually stated that the pain of perforated peptic
uicer is the only pain which is so severe as to awa:en the patient
from sleep, but this occurred in 3 of my cases. This is however
unusual, and all degrees of pain can be encountered in this disease.

Paracentesis abdominis is definitely unjustified as a
method of investigation because not only is the procedure not
devoid of danger, but the information obtained is minimal.

The early disappearance of the intestinal sounds in this

disease is obviously due to the early onset of paralytic ileus.

Pifferential diagnosis.

If a stoutish elderly patient of either sex, with a
previous history of indigestion, has an acute attack of severe
upper abdominal pain, marked epigastric tenderness without muscular
rigidity, upper abdominal distension, distressing flatulence,
frequent vomiting, a rapid pulse of extremely poor volume and
tension, increased urinary diastase and a fall in serum caleium
level, acute pancreatitis should be suspected. One should,
however, be cautious in diagnosing acute pancreatitis if the

patient already has a laparotony scars
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Treatment.

In common with other observers, there is no doubt in

my own mind that conservative treatment is definitely preferable,

but I suggest that the following are definite indications for

suryical intervention:-

1)
2)

3)
4)
5)

6)
7)
8)

9)

Uncertainty of diagnosis.

Failure to respond to conservative treatment as shown by |
failing circulation and evidence of renal daﬁage. |
Traumatic pancreatitis with involvement of other brgans. f
Evidence of spreading peritonitisy - biliary or éuppuﬁétive.
Deterioration of the patient's condition which could be "
attributed to necrosis or suppuration of the pancreas.

Jaundice.

Kssociated biliary tract disease.

Retroperitoneal involvement as shown by discolouration in

the loins.

Distension of lesser peritoneal cavity or pseudocyst of the

bpancreas.

10)Pancreatic fistula - after prolonged conservative treatment

has failed.
Finally, I would point out, that a high serum aiylase,

whilst indicating severe pancreatic disease, is not in itself,

an indication for operation, because the decision to operate

must be based on purely clinical grounds.
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