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ABSTRACT
PORTAL VEIN THROMEBOSIS

Joim A. Layne

Terms

A thrombus in the portal vein may
be infected, or non-infected. ¥hen in-

fected, the process is termed "pylephle=
bitis"; if not infected, a "bland throm-
bus. "

Incidence

1836, Fitz found pylephlebitis in
11 of 257 cases of appendicitis (4,3b)
al necroosy.

1897, Armstrong venorted pylephlebitis
in more than 5% of 546 cases of anpendi-
citis,

1903, Gerst:r reported 1,139 oper-
ative cases of acute appendicitis in
which pylepilebitis occurred 7 times or
0. 6%,

Colp, reviewing all the cases of
sppendicitis at the Mt, Sinai Hospital
from 1916 to 1925, found 9 instances of
pylephlebitis in 2,841 cases, or 0, %%,

Koster and X;sman renorted 3 cases
of pylephlebitis in 1,027 cases oi acute
appendicitis, an iuncidcnce of 0.3%, and

1 casc 1n 112 cascs of acute cholecystitis;

an incidence of almost O, 9%.

At the University of kinnesota Hospi-
tals, 4 iunstances of pylephlebitis, in
zddition to the one prescnted with this
article, have Vbeen found in t.ue necropsy
recoras sinco 1953, Two 0I thesc were
the result of an acute gangrencus process
in the appendix which had ruptured and
formea en anpentilceal avscess prior to
adimiccion to the hospital.,  In the third
instznce, tihc source was not determ ned
tut was pelicved to oe in the sigmoid,
Yoo fourth wes cesocintoc with an arter-—
1tiz of the gplonic snd mosenteric arter—
ilee,  ultiple liv r
Sl taree 1notoncos,
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The decrease in incidence has been
attributed to earlicr diagnosis, as well
as to better surgical handling oi acute
appendicitis, Statistics as %o tne in-
cidence of tnis conultion, wiich rely
solely on clinical findings, and arc
not bvased upon operative or necCropsy
records arc not reliable, and no at-—
tempt was made to correlate thesc.

Weir and Beaver, in reviewing all
the necropsy records at the Mayo Clinic,
found 127 cas=ss in which supvurative and
bland tirombotic processes iavolving the
portal vein or its tributarics occurred.
They were divided as follows®

l, Terminal dland partial
PrombosSise e et iiireiiaransnss 04
2., Suppurative portal thrombosis.... 3<
3. Bland vortal thrombosis as-
sociated with disease of the
liver, spleen or blood........ o<
4, Significant bland partial
hrombosis associatow wita
cardiaC disSease. .. vveeveosonno
5. Significant bland portal throm-
boeis associated with
Diliary QiSEasE..eeeevereeesss O

~1

Excitin:s couses

In %2 cases of suppurative viarcabosis
of tie portal vein mentioned zbove (2),
the following conditions werzs listed as
The underlying coauses:

Infection of gallbladder ana

commOl duct........... B
Lppendicitis............ cecssasesnoes
Walignant disease of coloN.....uveees
reriorated peptic ulcer,....ov.viene
Malignant disease 01 DPANCrEé?Sisecess
Uncertain.......
Abdominel TrauWla. .. e e eerieeesoancss
Pelvic abSCeSSe v iv ittt v i ienoneo
Umbilical abscess........... e e
Gostric carciromi........... e
Pancreatic suppurotioN...eeeevooesos
Diverticulitis oif sigmold...........
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The conditions found witi tormmnings
bland thrombosis (l-nvove) of tiic 0
velin and its tributaries in D4 conacs
listed as followss
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Total
Benign disease of biliary trect 5)
" " " pencraas 2)

" L " stomach 2) 13
" " " colon 3)

lhalignant diseace of pancreas

and bile ducts 6)
" disease of stomach 5)
" " " colon 13) 34
liiscellaneous melignant condi- )
tion in abdomen 10)
Cardiovasculnr disease 7) 7

Pathogenesis

A, DSuppurative thrombosis of the vortal
venous system may occur in & ways:

1, Extension into portal vein from
infectious process in contiguous
tissue,

2, Secontery iuvasion of blena
thrombus in the »nortal wvein.

3. Propagation of infected tarombus
or cumbolus from any tributary
0o portal wveln,

It should be notec tunat pylenunleditis
and abscass of the liver cannot be regard-
od ~s syunonymcuas, the latter being almost
invariably o scquel to the former, But
not all abscesses of the liver result
from suvpourative thrombosis of the wortal
veln, as thg; moy arise througa oune of
four channcls, Lienatic artery, portal
vein, bile ducis and lymphatics. As a
rule, it 1s only wvhen tne infection
travels by woay of the portal vein that
both nylephlebitis and hepatic e~bscess
are present, and even then these two need
not be associated. If the abscess is
single and the result of a septic exten-
sion Irom appendiceal or superior mesen-
teric veins, it is usually found in tne
rignt lobe oi tie liver, This localiza-—
tion 1n the right lobe is said to be due
to the prescnce ol o dual current in
trne portal veln, first descrioed by Screge
anc Glenard, wio showcd that odlood from
tie splenic vein cutered the 1oft lobe
of tne liver, and blood rrom thie superior
mesenteric veln entered the right lobe,

B, The forastion of pland portal vein
thromnbi ic d<cp-ndent on nmamerous

-.........IllIllIIIlIlIIIlIIIlIIIlIIIl-I-------------------_-____
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factors, as varied as the associzted
pathologic states, bdbut the importzat
etiological facturs have been enumcratsd
Oy Welr snda Beaver:

l, Injury to wall of portal vein
from invasive malignant growth o1 con-~
tiguous tissue, from iaflammation, from
opcrative procedures, or other trauwna.

2. Slowing of current of blood within
portal vein, due to:

(a) Gencral circuolatory iailurc,

(o) Compression of portsl vein,

(c) Inhibition of natursl sro-
pelling forces genwrally ve—
sponsible for malnteirnuce of
portal circulaticn,

(¢) Cirrhosis of liver.

3. Propagation of thrombi irom
splenic or mesenteric veilns,

4, Syphilis, polycytnenia vera and
migrutory pirlebitvis may give rise oo
aseptic thrombosis of vportel wveiu as
complication in course oif diliswvaseg,

5., Isolated changes in wall, suc as
atherosclerosis of porial vein or
branches,

Co. Any constitutional disease whicl
predisposes individual to vornous
tarvmbosis may result in toromoosis
of portal vein, In polycytuaenio
vera, leukeala and in certaln 1i-
fections, tihie accommanying riss in
blecod platelots is regorded as on2
of the etiological factore,

Pathology

Only the local nnd closely relnted
findinze will be enumerated liere,

There is usually o moderats coaouvat o1
sscites prescent.,  Genorallzed peviten—
~tis is not an wncommon finding, The

liver is enlarged and its surrace o0y
show muaerous small light soots.,  On

section, nmany small abscesses are o0

scattered nloi the ovortal radicles;
variable mwaber ol Larger npseoss
Le present, Hepotic aesceas oooowe




in all but one of the 32 cases in the
series reported by Weir and Beaver., The
portal vein is usually distended anc free
pus escapes on incision. No admisture

of blood with the pus indicates that cir-
culation has ceased within the veiln.
Softened, adherent and grayish-white
thrombi are usually found on the wall of
the vein,

llicroscopically, the liver shows areas

of necrosis scatterca along the portal
radicles and the nicture of acute inflam—
mation in the arcas of the abscesses.
Secticn through the nortal vein shows a
variable degree of acute inflammatory in-
volvement of the wall of the vein, An
adherent supourating turombus is iavar-
iably present, with soume peripheral organ—
ization, and a central portion containing
an abundance of volymorphonue lear leuco-

cytes, areas of nccrosis, and, often,
colonies of bacteria.

The spleen is soft and enlarged, weigh—
ing up to 120C grams and may show old and
recent infarcts,

In the cases of bland portal thrombosis,
e.g., those associated with splenic anemia,
vine thrombi may be of varying ages, with
varying degrees oi cenalization and organ-
ization., If this process has existed
for some time, there will be evidence of
establishment of collateral venous circula-
tion, as indicatcd by the dilated veins in
the gastrosplenic ligament, on the abdom-
inal surface orf the diapiragm, in the
lesser cmentuin, and in the falciform liga-
ment of the liver, The umbilical vein in
thic round ligement may be patent, and the
esophageal, left suprarenal, hemorrhoidal
and prostatic veins may all show con-
splcuous dilntion, The obstruction is en—
tirely extrabepcatic so tunt in cnrounic
portal thromuosis, there are developed two
c:ts of anastoaoccs, Cre is between the
iistal part oi the portal veln and the

inferior venn cava (tie "hepatofuzal®
veine); the otuvr ig between the droxinml
portal or mesentoric velus and the liver,
ive., "hepotoputal" wveins,
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Symp toms

A definite diagnosis of pylepnle-
bitis is difficult before the catire
picture has developed but the following
are of importance:

1l A history of antecedent inrection
in the abdomen,

Cases of appendicitis which devel-
op pylepnlebitis are usually advanced
cases. The appendix in these cases 1is
usually found to be gangrenous or badly
inflamed, The average time of onset of
the symptoms of phlephlebitis after the
start of the history of appendicitis
in one series of cases, was lJ.3 cays
or 6.7 dgys after appendectomy,

2., & history of chills, past or
present, (40% in the series of Synder,
Hall end.Allen)

3. The patient is very ill, appears
quite septic, has an elevatea tempera—
ture varying between 101-102 to 104 to
105 dnily. Swezting is quite marked,
the pulse rapid, the patiernt complains
of abdominnal pain, and there is teander-—
ness in the right hypochondrium or
enigastric region,

4, The liver is enlarged and tender.
Jauunaice is an important diaguostic sign
ard is present in about one-half of the
cases, Ascites and dilatation of tne
abdominal veins are not infrequent occur-
rences, Tie appeerence of jaundice fol-
lowing an apuendectomy should always
arouse susovicion that pylephlcbitis is
developing as a complication., The sclest
is usually palpable,

5., ialaise, vomiting, weauness and

wasting are all present. ke L sluz-~
gisnress and dlsorlrrtntlon are .ot wi-
COomaon,

-
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6. The diagnosis of bland portal vein
thromoosis is often dificult becrusc the
most ccunspicuous symptoms, ascites with-
out generalized edena, is mwore comionly
the result of an uncomplicated cirriosis
of the liver or of a peritonenl or otres
perituncal ncoplasa,




7. X-ray of the abdomen will show a
high diaphragm on the right, with limita~
tion of motion and is of value in differ-
entiating a subdiaphragmatic abscess,

8. Laboratory findings:

(a) The leucocyte count varies
between 9,000 to 40,000 with 60 to 80%
polymorphonuclear leucocytes. In itself,
it cannot be considered to be of great
diagnostic importance.

(b) The urine shows bile, albumin
and blood cells,

(c) Blood cultures are seldom
positive. Koster and Kasman state that
cultures of the blood in these cases are
usually negative as in most instances the
invading organism is . Coli, which, when
it breaks into the blood stream, is quick-
ly destroyed there,

Differential Diagnosis

1, It is often difficult to distinguish
pylephlebitis rrom primary hepatic abscess.
A history of etiologicael factors, as de-
scribed avove, and the early appearance of
jJaundice will suggest pylephlebitis., An
associating history of amebiasis or other
causes of liver abscesses will often en-
able the proper diagnosis to be made,

2. Fepatic vein thrombosis is char-
ecterized by pain in the upper right quad-
rant of the abdomen, radiating to the back
or to *the right or left scapular regions,
a huge tender liver, the simultaneous
zppearance of splenomegaly and the sudden
development of ascites,

3. Bantis disease, cirrhosis of the
liver and necoplasm of the peritoneum may
all be very difficult to differentiate
from tland portal veim thrombosis., Here
again, the history of sevnsis will be of
utmost importance in maxing the diiferen-
tiation.

4, Echinococcus cyst of the liver may
be differentinted by means oi the history,
coiiplement fixetion test and exploratory
cuncture,

5. Suppurative caolaangltis mny be
cifrerentiated ou the basis of a history

e

of previous attacks of gallstoiies and
an earlier and more pronounced jaundice,

6, X=-ray is of considerable help in
differentiating from a subdiaphragmatic
abscess,

7. In warm climates, malaria is
sometimes confused with this condition
but a careful examination of the blood
for plasmodia and a therepeutic tast of
quinine will often enable tiie correct
diagnosis to be made,

Other pathological states which have been
diagnosed as pylephlebitis are:

1. Acute yellow atrophy of the liver.
2., Acute pancreatitis,
3. Bronchopneumonia with pyelitis,
4, Coronary occlusion.
O. Pus in the lesser peritone=nl
cavity.
6. ZEmpyema
7. Tuberculous peritonitis
Proegnosis

The mortality in pylephlebitis is very
high, Almost all observers report a
mortality of at least 90%,

Synder, Hall and Allen report the
mortality from pylephlebitis to be 92%
in their series,

Brutt reported a mortality of 95k.

Recovery has occurred in cases be-
lieved to be pylephlebitis. oSearnes and
Pearson reported a case of recovery 1n
witicn laparotomy was performed, a supour-
ative appendix renoved and liver abscess
drained., This patient's temperature sub-
sided to normal in 8 days and rollowing
this he made an uneventiul recovery,

Barlow reported an epparently fulmin-
ating case of pylephlebitis wixlch re-—

covered with only intravenous injection.

Treatment

A. Prophylaxis: The praventio:n og
tuis condition 1s part oo tow

entire question ot surglcal trontont

of suppurnative abdominal concitions,
coapecially appendicitis,

T Yo N n e
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_suggested that if during the course of an
mppendectomy the surgeon finds that there
is no bleeding on cutting the meso-appen-
dix because of thrombosis in the appendi-
ceal vein, ne is entitled to consider
this an instance in which pylephlebitis
may develop later, and it is here that
ligntion of the ileocolic vein may be
practiced, If a frank suppurative phle-
bitis of the mesentery is evident at
operation, ligation of the ileocolic vein
should be performed before removing the
appendix. These methods have been de-
scribed by Goerster, Wilms and Braun.

Colp has reviewed the literature on
the value of ligation of the portal vein
in this condition and concluded that such
an cperation 1s »robably never indicated,
The studies of Newhof and Beer have demon-
strated that the "nepatopetal" veins in
the gastrohepatic omentum which anastomose
between the vortal and the mesenteric veins
may, in certain persons, efficiently carry
on the portal circulation after complete
occlusion of the portal vein by ligation.
If, however, the process has extended
for any eppreciable distance into the
liver, this procedure will be in vain.

B, After a liver abscess has formed,
exploration and drainage should
be performed in two stages, either through
the chest wall with sttachment of the
pleura to the diaphragm or by laparotomy
with attechient of the peritoneunm overly-
ing the liver to the parietoperitcneum,
Halstead reportad a case treated success—
fully by the latter maneuver,

0. Supportive treatment consists in
malntaining tne proper level ot the
rutrient and fluld intske, and in giving
rumerous smill blood transfusions,

CUMILKY

1. Thromvl in the portal vein may be
infected (pylephlebitis) or non-infected
( bland thrombi).

in the

o region drained by

tie portal weln, may give rise to pyle-—

orlebitics,  The most corrion underlying
ci this coudition arc:

2. Akny suppurative process
nodomen, situated in

e

e an o
CrAlnes
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(a) Infections of the gollbladder
and common duct, (28% of cases).

(b) Appendicitis (19% of cases).

4., Present day statistics nlace the
incidence of pyleohlebitis complicating
acute appendicitis at 0, 3%,

4, Bland thrombi in the portal vein
are dependent upon varied associated
pathological states:

(2) Injury to the wall of the vein

(b) Slowing of the blood stream
witnin the vein.

(c) Provagation of thrombi from
the tributaries of tine »nor-
tal vein,

(d) Syphilis, polycythemia, or
migratory phlebitis.

(e) Atherosclerosis of the porial
veln or 1its branches,

5., Pylephlebitis may occur in o ways:

By extension from a nearby
infectious process,

By secondary invasioun 01 2
bland trrombus.

By propagation o an iniected
thrombus or embolus Irom a
tributary of the oortal vein.

6., ot all abscesses ol the liver
result from a pylepnlebitis as vasy may
develop througli the nepatic artoery,
bile ducts and the lympa=ztics,

7. Suppurative processes in the
region drained by the superior mesent:2ric
vein usually give rise to abscesses 1n
the right lobe of the liver, Tuose in
the region drained by the splenic and
inferior mesenteric veins usunlly foscess
in the l«ft lobe of the liver, This i
explained by the presence of o
rent 1n the portzl veiln,

8, Pathology: liver abicesscs nre
almost invoriably present,  Thc
vein 1is distended and free ous 1s proacnt,
Softened, adherent, grayvish—rnite toron-
bi are tound on tihe wiill o1 tas
Microscopically, the nicture 1o
acute intlogmation witu multisle

Vel

tivne ol




9, If thrombosis of the portal vein
has existed for some time, there will be
evidence of a collateral venous circula-
tion, between the portal and systemic
systems as well as between the liver and
the mesenteric veins,

10, The clinical picture of pylephle-
bitis:

(a) History of antecedent abdominal
infection accompanied or fol-

lowed by chills, malaise, vomit-

ing and weakness.

(b) Patient is very ill and septic,
temperature is elevated, pulse
is rapica and sweating 1is
nerked,

(c) The liver is enlarged and ten-
der and Jjaundice is present in
about one-half of the cases and
usually appears early. The
appearance of jaundice follcow-
ing copendectomy should always
arouse the suspicion that a
pylephlebitis is developing.

(d) X-ray shows an elevation and
limivation of motion of the
diapnragn,

(e) Leucocytes vary from 9,000 to
40,000 with 60 to 80% polyrior-
phonuclears,

(f) The urine shows bile, albuain
and blood cells,

(g) Blood cultures are scoldom posi-

tive as the usual invading or-
caniem, B. coli, is quickly de-—
in the blood stream.

11. Bland thrombosis of the portal
vein 1s frequently confused with cir-
ri:csie of the liver or abdominal neownlasn
because the most conspicuocus symptom is
secites without generalized edena,

12, The more important conditions in
diifterentiate portal veln from are:

() Thronbosic of Ticpatic vein,
(b) Eantis diceasc.
(¢) mchinccocecus cyst of liver.

]
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(d) Hepatic abscess.

(e) Cirrhosis of liver.

(f) Subdiaphragnatic nbscess,
(g) Malaria

(h) Suppurative cholangitis.
(i) Abdominal malignancy.

0

-

13, The mortality in pylephlebitis
is above 90%. A case of spontaneous
recovery has been reported,

14, Prevention, if possible, is said
to consist in the earlier diagnosis and

proper surgical treatment of suppurative
abdominal conditions,

15, Ligation of the ileocolic vein
is advocated at appencectomy wnen ther:
is evidence of thrombosis of the eppen—
diceal vein. Ligation of the portal
veln is probably never indicated,

16, If a liver abscess has formed,
exploration and arainage should be per—
forned whenever possible in two stages,

17, There is no specific treatment,

Mumerous srnall blood transfusiocas are
indicated as a supportive measure,
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IT. CA4SE REPORT
PORTAL THROMBOPHLEBITIS.
SUPPURATIVE CHOLAKGITIS,
Cese 1s white male, 41 years
of age:, admitted to University ol Minne—

sota Hocpitals 4~27-55 and expired 3-17-33,

Tctal stay — 108 days.

Indefinite abdominal pain

4-22~35 =~ fwvakened in morning with
indetinite poin over abdomen, 4 AM, -
Fain become more severe, intermittent in
chieracter, ceomed locolivzed in right epi-

“
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gastrium, Did not radiate to back or
shoulders, Up and about and did work

on this day.

Jaundice

4~23~33 = Pain more constant, inter-
mittent and sharp. Slight jaundice noted.
Constipation marked. Vomited several
times, Definite anorexia, Given pills
for constipation but obtained no relief,
Enema given. No change in color of
stool, Fevernish., Urine dark brown,

Increased Jjaundice
4—-25-33 - Jaundice definite,
not severe, Vomited once,

Pain

4-27~33 — Admitted. Pain diminished
in severity, Jaundice increased. Appe-
tite improved slightly, although he did
not eat much., Continues to feel feverish,
No chills, Physical examination: well-
developesd and well nourished; moderate
icterus, Throat - slight injection and
enlarged tonsils, Chest -~ negative,
blood pressure 120/74, cardiac rhytim,
rate and sounds apparently normal, Ab-
domen - slightly distended, midline scer
(4" long) from umbilicus to pubis;
small incisional hernia present in lower
third of scar; possible slignt amount of
fluid present; slight rigidity along
inferior costal margin on right side
(most marked toward midline); one small
area of tenderness below costal margin
in nipple line; no rebound tenderness or
palpable mass; liver palpable & cm, below
costal margin,

Laboratory

Blood - Hemoglobin 82%, white blood
cells 13,500, neutrophiles 79%, Lympho-—
cytes 19%, basophils 1%, monoccytcs 1%,
Blood chemistry — icteric index o2 units,
Van den Dergh - biphasic reaction, 2 — 5%
maxirmum color in 30 seconds, 10 - 15% maxi
rum color in 60 seconds., Stool = greenish
brown, unfornied, contains rucus, benxi-
dine negative, urobilin and urobili.ogen
present, Urine - increased urovilin,
Blood ~ Wassermann and Kline — nesative,
Urine = occasional red blood cell, few
white blood cells, urcbilin nnd bile
salts +. X-ray or gnllbladder - cnlcoi-
ficd density in region of gallbladder o
very irrcgular type, moy represent onle
ficntion in gallbladder altunouwsh this i
not detfinite,

I
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Progress |
Temperature 102, Pulse 95. Respira-
tions 26, Weight - 165 1lbs.

Improved ~ chills, fever
5-6-33 ~= Regular rise in temperature

every day, ranging as nigh as 102.6,
Chill, Temperature 103.6. Duodenal tube

in place. Magnesium sulphate injected
from time tc time and nasal suction in-
stituted. White blood cells ranged
around 11,000, Icteric index slowly
dropped, readings cre 40, 24 and 22,
Hemoglobin dropped to 70%. Bleeding time,
45 seconds; clotting time, 4-3 4 minutes,

Chills, fever -~ Operation - Cholecystotomy

h-19-33 —~ Temperature more septic.
Several chills, during these temperature
rose to 103, TFor past 3 days, had chill
every day. lcteric index - 16 units.
Blood cultures, negative, Agglutination
for typhoid, paratyphoid, B. melitensis
and tularemia - negative,

Operation

Findings — Liver practically normal
in color., Zdges rounded and soft, Gall-
bladder soft, normal in color and appear—
ance, shows no definite evidence of in-
feection or pericystitis., Stomach normal,
Ne gall stones palpated in gall-bladder
or common ducts, Pancreas moderately
firm, possibly slightly enlarged, does
not have appearance of carcinoma., Some
very large lymph nodes in region of cormon
duct. Otherwise cxploration oi common
duct by palinaticr is normal, No attempt
made to explore common duct itself,
Cnolecystostomy done by fixing rubber tube
into gnll-bladc crs 2nd bringing it out
through a stab wound., Following operation,
transfusion of 00 cec, whole blood given,

E6~22-25 — Temperature dropped slightly
since operation., No chills, No drainage
of bile through catheter although there
is some drainage around drain left
through wound,

Lo improvem.nt

6-1-05 = Temperature now similar to
that before operation, Chill and tempera-
ture (reaches 1035,8), Hemoglobin 675,
viite blood cells 11,000, Icteric index -

S .
L unito,

28

Septic

6-5-33 ~ Some bile drainage anpeared
through catheter. Tempeorature more sep—
tic than previously.

Purulent drainage §
6-12~33 - Temperature continuce as
before, Hemoglobin 55%. Blood caltures

and agglutinations - nezative, Vhite
blood cells 12,000, Purulent drainage
around catheter, 10 cc., tiiick pus ob-— |
tained, X-ray of chest - some elevation !
of diaphragm but no perenchiyman disexse. :

6-22—~33 — Pus still draining from
around wound,

6-25-33 - Given 750 cc, citrated
blood, Temperature still scptic, rang-
ing up to 102, Blood cultures — negative.
Liver function - lst specimen 15, 2nd

10%, Icteric index, 20 units, Hemo-
. ) . .
globin 50%. On one occasion, icteric

inaex dropped as low as 8 units,

Weaker

7-1-33 —~ Condition unchenged, Losing
weight, Becoming much weakor.e Tompera—
ture lower. Icteric index, 32 units,

J7—6-33 — HPN - 28.5 mgs, Van den
Bergn — 40 to 50% maximum color in Z0
seconds, 65 to 75% in 60 scconds. Icter-
ic index, %2 units, Temperature subnor-
mal a gool deal of time, occasional:
rises to 100,

Ascites
7-17-3% - Ascites., X-ray of abcdomen
confirms, Paracentesis ylelds bile

stained ascitic fluid,

Paracentesis

7-168-33 - 5 quarts ascitic iluid
removed, Temperature subnormal with
occasicnal rises to 102. Hemoglooin
66%.

7--25-33 - Parccentesis done ozaln,
1200 cc, obtained., Temperature sabinor-—
mal, Appears very 111, rapidly losing
welght, becoming oxtremely wondl,

— Condltion aporoximaboly

Pus otill dradning 1rom cporative




incision, Wound open and Dakin's irrita-
tion begun. Hapidly losing weight and
going downhill., Temperature almost
always subnormazl, Fecal fistula at site
of one paracentesis wound,

Death

8~13-33 No change except weight loss.
Temperature has been subnormal throughout,
Mentally conifused. Regspirations shallow.
Rapid pulse., Chest hyper-resonant.
pressure 80/70. Expired at 1 P.M.

Emaciation - draining sinuses
Autopsy

Body is well-developed, poorly
nourished, white male, 41 years of age,
mea=uring 170 cm., in length and weighing
approximately 100 1lbs. No malformations.
Marked emnciation, Rigor disappearing.
Hypostasis purplish and posterior., No .
edema or cyanosis. Jaundice 2+. Pupils
equal, each measuring 6 mm. in diameter.
Three scars on abdomen: one opelow umbili-
cus extending to symphysis, 2 crusted
draining sinuses; one more recent scar in
right rectus region in upper part of
which 1s drainage of some foul purulent
material; staowound lateral to this
through which a catheter is protruding
and pus exudes around this. Lumerous
petechiae over body., Over trochanters
and bony parts of sacrum,

al reddened areas (not ulcerated). Sub-
cuteneous fat practically absent. Mus-

culature pale,

Multinle peritonc~l abscesses
Peritoneal Cuavity 1s practically

obliterated. . Subaisphragmatic spaces,
areas around spleenr, around colon and
greater portion of small bowel are oblit-
creted by fiune web-like adhesions (almost
universal.) Betwsen webs of these adhes-
long, ther: is thia, greenish fluid with
i few flakes of fibrin, Small bowel,
colon and under—surface of liver are
wced into a continuous mass wnich 1is
firmly bourd down to the under-surface

oI abdominal vnll around operative site.
~oout midline, o coil of bowel is nt-
toctizd to antorior abdominal wall., As
tixls 1 cut away, ~ ginus buotween the
cructed dralning sros on ouvoide of skin,
toroush abdominal wall into bowel ic re-—
vesded,  Thers ore 2 crusted nrens on the
coin opat only one gclius 1g found in the

Blood

there are sever-—

<9

bowel, A second sinus may have been
present; because of very dense scar
tissue, it is not recognized., As the
bowel is separated away ana the dense
adhesions are broken down, there is a
large quantity of pus liberated from
between the coils of bowel plastasred
together under the liver. About 200 cc,
of pus is released, Pus is very thick
and of greenish color, has foul odor,

No sulphur granules, Pus is in innwi-
erable loculations among coils of bowel,
It has penetrated through the abdominal
wall along the operative incision and
along the stab wound. Apperndix is fused
into lower edge of mass of bowel ~nd
adhesions, described in right upper
quadrant. When dissected, it is intact
and has not been perforated as far as
can be determined., 7all is rather thin
~n¢ flabby. Iumen contains some thick—
ened feces. Appendix is not swollen,
shows no scar-ring or abscess, anc ap—
pears to be separate away from zbscess
in remaining porticn of abdomei,

Left Pleural Cavity contains 6G0 cc.
slightly greenisn, clear fluid, 2ight
Pleural Cavity is obliterated by adnes—
ions, Pericardial Sac contalns 10 excess
flvid or adhesions.

Heart welghs 325 grams, is brova ond
somewhat soft, Musculature not nyper—
tropnied, Cavities notdlated, hural
endocardium smooth, Valves well formed.
Myocardium shows no infarction or soft-
ening. Vessels at base are well-=formed
and have normal relation to each other,
Root of Aorta shows no evidence oF
syphilis., Very little atherom~tous
change present. No cctasia, Coronnries
soft and show no atheromatous olaques,

Emphysema, Atelectasis

Left Lung weighs 550 grams, Risht 00,
Base of right lung shows consideravle
edema, Upner lobe of right side shows
empnysema, Bronchi contain consideracle
macus in lorger branches., Left lung is
about 50 collapsed in lower love, (10—
batly cowmpriossion collapse Gue to fluld,
Ghon tubercle in latersl portion oi 1o wr
bndf ot upper lote. No cative or ola
herled tuberculoslis ceoepn |
hilar glonds,  Lymph nodes ol iles na
vbitarention of trocucn not oo oinely

in cpices or o an

=




- enlarged,

- Passive congestion

Spleen weighs 3200 grams, is large,
has rounded edges and firm consistence.
Op cross section, practically no pulp
can be scraped away. Appears fleshy and
somewhat fibrous,

Portal Thromhophlebitis,
Liver, Gall-3Bladder
Under-surface of liver
merous abscesses among vbowel, described
gbove, Hilum of liver and region of
gall-bladder and bile ducts 1s very fibro-
tic and extremely difficult to cdissect.
Dissection of tnis system 1s begun by
opening duodenum starting at lower end of
ducts. As soon as the ducdenuwn is opened
and pressure is applied on tiae liver and
ducts, thick green pus oozes from ampulla
of vater and from accessory p-ncreatic
duct. Cozmon bile duct is ovened length-
wise, It is incorporated within heavy
fibrous tissuve, described above. Mucous
surface 1s red and puffy. No stones
present. Duct not dilatea. No stricture
founa. Duct filled with thick, green pus.
Cystic duct smnll, not obstructed, con—
tains no stones. Gall-bladder nas veen
opened =2nd attacnied to skin at site of
cholecystostomy, Wall heavy. iwucosa is
bright red. FPus present in its lumen.
No stones. Hepatlc duct is incorporated
vithkin mass of fibrous tissue., It is
likewise intloized and filled with pus,
o stones,

Abscesses
and bile ducts:
is fused with nu-

Liver

o

<L

rortal Vein
Portal vein ie dissected along with
remaining strucores, It is extremely
thick walled, messuring 2 to & rm, in
thnickness., Insice of portal vein is a
dirty black—-vrcvm color and covered with
shnggy exudate ond lumen is filled with
Dissection of tributaries of portal
veiln toward vowel shows that not all of
thie brarcnes are involved., Splenic vein
near spleen toward tail c¢f pancreos
iz not thickenoed, Some of branches of
vein Irom bowel nenr the upper poart of
cacll vowel likowilisce Go not appear in—
vulved, to middle anda terminal
sorts of bovel thrombosed rnd inf2cted
cinilor to madn Lrosic iteclf, near
colon tavelved,

LLLCLnese are present
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Liver weighs 2000 grams. On superior
surface of right lobe, there nre 2 pro-
Jecting areas in lthh numerous yellow-
ish foci are visible through capsule,

On cross section, interior of liver
contains unnumerable abscesses which
range up to < cm., in diameter but nost
are less than 1 cm, The radicals of

both the portal vein and bile auct

are dilated, filled with pus =nd present
about the same characteristics =s the
common cduct and portal vein, respectively.
The arsas about these sutures are Iibro-—
tic and infiltrated with ous. Some of
the =ztscesses in tine liver are not lique-
fied, The contents are semi-solid sna
like caseous tubcrcles., The liver suo-
stance 1s of a dark brown color with
exazggeration of the liver marizings,

Sscondary Cnanges (2)

Gistro-Intestinal Tract:  Msopnagus
and stomach show only postmortemx chiange,
Duodenum is extremely red, ana jpu

Q

P

LL

drips out of the ampulla of Vater ond
accessory duct to the pancrens., Small

bowel is thiclz, ecematous, daiscoloread
and hes a great deal of exudste on 1ts
surface, This exudate is purulent vhere
the coils of bowel have been involved

in the abscess and shaggy and fiorous

in the remaining portions. Tue surince
of the bowel shows no tubercles that

can be recogniz=d grossly as such,

Thie colon, in general, presents
aporoximately the same characteristics,
The cecum is quite red and inflomed; no
ulceration or tuberculosis, The trans-—
verse and descending colon a
edematous., Sigmoild is rad. _ectam
brizht red. About the rectosigmoid
Junction, ther=s is an abscess in the
wall, This apparently has come tiarougi
from the mesentery, No ulcerat Glver-
ticulae, Meckel's aiverticulum or \oi—
¥ypPs. seen, Mesentery of ,r«puxLWIIy
all of bowel and colon contains av—
scegses, Most o1 thesoe nbscesses

1on,

Sty Eal
oprnenl

to be broken—down lympli nodes or abdaves—
ses within the vessels, Rfbscessos 2re
most marked at root orf mesentory o
in mescentery o1 sismold colon,
Abscesses.  rus Lo ducte.

gﬁiggit;JLL;> showe soveral focl oo oot
necrosic,  Romainder or poncr v
scuewhnt oloaay and odomntoas. Joove
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- numerous abscesses throughout, particular-
1y on the posterior surface adjacent to
the attachment of the mesentery. Ducts
contain pus,

Adjacent to the cecum in the base of
the mesentery and necar the head of the
pancreas, there are collections of large
calcified lymph nodes. The nodes at the
cecum are the largest, In one plaque,
there are 7 or 8 which measure about < cm.
in diameter, calcified but not caseous.

1

Adrenals are imbedded in fibrous tis-
sue. On the right side, an abscess is
adjocent to the adrenal but the gland is
separate and apparently not involved,
Appears scmewhat thin, Medulla and cortex
are well demarcated, Nc abscesses present.

Pyelitis

Capsules of Xidneys strip easily.
They are not involved in the inflammatory
reaction within the peritoneum., O&urface
of kidneys is smooth, deeply congested
and very swollen, Each kidney welgns
190 grams. Cut surface is well demarcated
in pyramids and cortices. Marked conges—
tion present. No abscesses noted.
Pelvis of right kidney somewhat dilated.
Urine soumewnat turbid., Mucosa of pelvis
not injected, Ureter on right side is
dilated to avout 1 cm. in dizmeter,

Bladder is dilated and shows a
slight amcunt oi trabeculation and somne
cystitis at the bese.

Prostate is small and sort. No adenc-
mz present. o metastases. Prostate
appears somewhat ¢dematous ana greenish,
Seminal vesicles show no inflammation.

Aorta ig of ;o0o0d caliber throughout.
Minimal stheromutous plaque present in

dorssl retion,

Orzsns of Head and Neck - not examined,

Muscul:siture sbout Spine is exaamined
for = possivle focus or inrvectiun wanich
tiay nhoave citerded into novdomen but none
15 found.

Conclugions
1. Portnl turombopilebitisa
indefinite),

source

3l

2. Secondary suppurative crnolqnn-
gitis (7).
Multiple abscesses of liver,
powel, peritoneum and mesentery,
Emnphy sema.,
Atelectasis.
Splenitis, acute.
Pyelitis, acute,
Fistula of bowel.
Empyema.

&
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Bacteriology

Search for actinomyces in pus and
tissue 1is negative. Flora is mixed
coccl and coll aerogenes group.

III. CASE EEPORT

THEROMBOPHLEBITIS OF rOaTi
VEIN.

Case is white male,
80 years of age, Aadmitted to University
of Minnesota Hospitals 7-29-35 and
expired 7-31-35 (2 days).

Indefinite History. Pain, Jaundice.
No history obtainable irom patient.
Relatives state that he had been 1ll
for about one week prior to admission,
but character of illness is not very
certain. Apparently had had some pain
in abdomen and becowme jaundiced, Also
dyspnea and palpitation of heart,

7-29-35 — Admitted, Physical
examination: Appears seriocusly ill,
complains of abdominal pain. MKarked
icterus. Heart is irregular, rate
about 120, Fibrillating. Chest hyper—
resonant and shows crepitant rales in
left base. Liver palpable one finger
below costal margin, Slignt tenderness
over most of abdomen, more pronouuced
in right upper quadrant. Rigicity in
this area. Slight edema of the nusles.
X—ray of chest shows diffuse incronsed
density in the lungs, sugresting con—

gostion., There is diffuse dilntion ox
aorta, Progress: Temperature 1Uo, 0

7=~30-35 — Condition worse, (oo Lninsg
of abdominel pain. Fulse dirrcsaitsr,
Respirations simllow rnd Laborede

Tel=20 — 14l ALK
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) Autopsy tends up and down for a distance of

Body is poorly nourished, white male, about 5 inches, Beginning at tliis
80 years of age, measuring about 179 cm, point, the inferior mesenteric vein
in length and weighing approximately is thrombosed throughout its length
140 1obs. Rigor present. Hypostasis pur- and at its junction-with the portal;
plish and pos*erior, Slight edema of the main portal itself is thrombosed
ankles. No cyanosis. Jaundice 2 +, from this point on through into the liver.
Pupils equal, The other branches of tne wortal are not
involved, In the mesenteric vein, the
B8lood Tinged Fluid lumen contalis pus and the entire tissue
Peritaneal Cavity contains about around the vein is hsrd and indurated.
200 cc. of blood-tinged fluid., Appendix The portal vein is filled with sof't,
hangs free., Pleural Cavities free of Jelly-like, red ovus. The pancrens is
adhesions and excess fluid. Pericardia soft. No pancreatitis. No tumors or
Sac negitive., Heart weighs 360 grams. cysts.
Musculature of good color. ©No fibrosis
or softening., ©Some calcification of Adrenals well formed,
base of mitral valve, extending into
base of aortic valve., Eiges of valves Kidreys welgh 320 grams together,
are tnin. 2Root of Aorta shows mocderate Capsules smootin., Cortices somewint pale,
atheromatous change. Coronaries are Pelves not dilated or readensd,
beaded with atheromata in the main trunks,
the smaller tributaries are open. Blaader shows no cystitis or tiuiors.,
Right Lung weighs 660 grams, Left 4560,
Both lungs are emphysematous. In base The prostate is relatively small and
of left swall patch of early broncho- soft. No adenomas or tunors,
pneumonin. At right base, several suca
scattered creas, The Spleen, soft, The aorta 1s markedly tortuous due to
welghs 220 grams. arteriosclerosis, Intima is crack.d
hzre and there over the atheromztous
intranepatic Fortael Pnlebitis plaques. No evidence of syphilis,
The Liver welgns 1530 grams. It is
yellow, soft ana friable., When cut Head and Neck —~ not examined,
across, thick, purulent, blood material
exudes out of 2ll branches of portal Dizenosis

veln, In some of the branches exudate
is bright yellow ous and in others, 1. Cellulitis of rectum,
nemorrhagic moteral, Around eacn of 2. Thrombophlebitis of portal vein,
the veins, there is a zone of red, semi- 5. Multinle abscesses of liver,
necrotic anvesring liver tissue. 4, Emphysema of lungs.
5. Broaciopnewaonia,

The Gall-Blndccer negative, Wall thin,

Ho stomes. Muccsa smooth,

Proctitis — Thrombovhlebitis

Grstro-lntestinal Tract: Stomacn,
duocenum, swall bowel and colon as far
e the signoid show no change, No Title:
areas of 1nilameetion, granuloma, ulcer,
civerticula, or tumor, At the junction
of tne sigmold to the upper two-thirds

or onoc-half ol the roectum, there is a
7zCuG 1n whnich toe bowel 1s red, edemntous
Ll thiere nre cunerficizl ulcerations
ov-r o the tips of the cdemntous folde,
itere sroe oo ola aleors, tumors or
Liverticulne,  Toic zono involves the
ctire clrevmicrencs of the bowel, vx—

1v., HMOVIE
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V. LaST WEEK'S MERTILG

Dates October 10, 1935,
Place: Recreation Roon,

Nurses! Hall.

Tine: 12:15 to 1:15.
Program: Movie (Tne Land of the Eagle)

Influenzal Meningitis
Renarks (Director Amberg)

Present: 100

Discussion: W. Taompson

. W. Koucky
A. Reimarn
. C. McKinley

"—i?fatﬂ

VI. NEXT WEBX

The Staff Meeting will not
start until 12:30 P. M. to allow every
cne to hear Dr. Morris Fishbein speak
at Convocation from 11:3C to 12:20.

Hext week's subject will be
"Annual R,view of Appendicitis Problem

2t University of Minnesota Hospitals".

Visiting physicians will be
our guests,

An iunvitetion has been extend-

ed to Dr., Mishbein to attend the Staff
Meeting.

Ond
3

VII, HOME-COMING CLIICS
for
MeEDICAL SCHOOL ALUMNI

&~
jn
pagg ey

CTHER MINNESCTA PHAYSICIANS

October 24 and 25,
~1955-

MINNESOTA ALUMNI!
You are cordially invited to attend

a series of clinics which will bte held
st the University of Hlnnasota Hospitals

during Home-Coning Jsek. ~r-y of‘you
will no doubt wish to utten@ e sane

with Horthwestern and this plaz will
enatls you to combine professionnl ad-
rencerient with your Jjoy in the szanc,

The clinics, which will be conducted

by leading Mlﬂﬂbqqta physicians, ore
under the Jjoint auspices of thc Juiver-
sity of Minnecota liedical School,
Minnesota State bledical Society,
the Minnesota Medical Alumni, & progran
of the sessiovns nand detalls o1 regls—
tration will be found on tiac pozes fol-
lowing,
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Cffered to All Minmnesoto Paysicions,




2ONE~C0LI0G CLIVICe 70 TR L2 AT UUIVERSITY OF MIUNESOTA HOSPITALS

L TUSTIS TCDD

GO0 5 2h Dr. . ¥. Dwan Rheumatic deart Disease or. I. ¥eoQuarrie otritional Frotlems in
Childkood
Y25~ &R0 Dr. M. Earron Aremia Dr. J. C. Litzenbergz Obstetrics
10:00-10: 25 Dr. G. E. Fahr Trestment of Conzestive Dr. C. A. Stewart Childnoed Tuberculosis
Heart Failure
10:25-10:50 Dr. i, i, NIathanson Ccronary Diccase Dr. E.oM, O, Wyune Rerwsrks Conce ming
Hysterectony
Ll 0C-11:25 Dr. H. T, Ulrich Hypertensive heart Discase Dr. E. J. ruenckens Infections in Childhcod
1:25-11:50 Dr. J. A. ¥yers Taberculosis Staff Neurolesgy
P,
12:3C~ 1:30 Storls Mecting, University of Miancsota Hospitals, Dr. W. A.O'Brien, cheirman., Iuachceen will be served.
2: 00~ 2:25 Dr. A. V. Stoesser Allerey in Childnood Dr. E. L. Melard pladder Tumcrs
g:2h-2: R0 Dr. L. 7 Rieler Rediorraphic Interpretation Dr. W. A. Fansler Rectal Disease
5: 00~ 3:25 Dr. C. D. Wpicht Gostro—-Intestiinal Diseases T. A. A. Zierold Surgical Abdominal
Problems
f1eb5— %50 Dr. H. ijewhnrt Ear Infections Dr. W. H. Cole Fractures
4. 00- 4. 25 Dr. W. R. Shanaon Pecendo EBirth Injury in Dr. O. J. Cempbell Disease of the Breast
he Newborn
4: 25~ 4250 Dr. 5. E. Sweitzer Dermatclosical Diasnosis Dr. V. L. ilart Crthopedics

and Treatment
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Dr. C. D. Crecvy

r. R. Swanson

Dr. H. E. Michelsmn
Dr. . V. Ellis

Ir. S. B. Solhang

Staff, Devartment
of Cphtholwmology

EUSTIS

Prostatic Disecase

Obstetrics

Dermatolecical Treatment

Allergy

Ovarian Cysts

Iritis, Diagnosis and Treatment

Dr.
Dr.
Dr.
Dr.

Dr.

b

J. Watson
Reimann

. Schaaf
C. Peoddae
A. Peppard

Ii. Beard

e

TODD

Jaundice

Pneumonia

Mewer Therapy

General Pediatrics

"The So-Called Irritable
Bowel™"

Diabetes Mellitus

Luncheon will be served in hespital dinine recm, followed by a meetinge of the University of Minnesota
liedical School Alumni Association,

Surgical operative clinics, 5th flocr University of Minnesota IHospitals.

W. T. Peyton, M. H,

(pen house: Department offices,

Manson, H. Carlson,

L. Leven,

and associctes,.

0. H. Wangensteen,

Medical School and University of Minnesota liospitals,
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