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THE COMBINATION of its unusual rarity,
the striking clinical features and the di-
versified surgical implications constitutes
sufficient reason to record the story of a
patient with regional enteritis complicated
by suppurative pylephlebitis with multiple
liver abscesses. As far as can be deter-
mined, this is the first reported example of
this unusual combination of circumstances.
As a natural sequence, inquiry was then

made into the general problem of pyle-
phlebitis especially with regard to the in-
fluence of the antibiotic era on this form-
erly regarded extremely grave complication
of intra-abdominal infection. A thorough
review of the pertinent literature during
the years 1940 to 1960 was therefore under-
taken and our findings will constitute a
portion of this communication.

Case Report
M. K., a 43-year-old white man was admitted

to Mount Sinai Hospital on April 15, 1960 with
the chief complaint of fever and shaking chills
of three weeks' duration, as well as crampy in-
termittent abdominal pain of one month's dura-
tion. The present illness really began in 1943.
While serving as a Navy Officer in the Pacific
Theater, the patient developed frequent loose
bowel movements. The stools at that time were
positive for amoeba. Accordingly, he was treated
with emetine and iodochlorhydroxquin. However,
the diarrhea persisted, and in 1948, after a diag-
nosis of regional ileitis was established, an opera-
tion was performed which consisted of an ileo-
transverse colostomy with exclusion of the in-

* Submitted for publication July 13, 1961.

volved distal ileum. He improved considerably
and was asymptomatic until January 1958 when
diarrhea recurred. In September 1959, after ob-
structive symptoms became evident, steroid ther-
apy was begun. Some improvement followed. In
January 1960, the patient was admitted to the
Grace-New Haven Hospital complaining of se-
vere crampy abdominal pain and fever. Again
there was a favorable response to steroid therapy.
However, in March 1960, when severe obstructive
symptoms recurred he was operated upon. The
surgeon found a large inflammatory mass in the
mesentery of the small bowel near the site of
the previous ileocolostomy with dilatation of the
proximal ileum. A second bypass procedure, distal
to the previous ileocolostomy, was performed, in
continuity. Postoperatively the patient continued
his febrile course and, in addition, developed
shaking chills. It is important to stress the fact
that there was no response whatever to vigorous
antibiotic therapy.
Among the positive laboratory findings at

that time were a 25 per cent retention of brom-
sulphthalein, a serum bilirubin of 1.8 mg.%o. How-
ever, there was no clinical jaundice.
When the patient was admitted to Mount

Sinai Hospital, the temperature was 38.8° C.,
blood pressure-120/80, pulse 124, weighed 102
pounds. Examination disclosed a markedly under-
nourished chronically-ill white man. The ab-
domen was moderately distended and tympanitic,
with tenderness, both direct and rebound in both
lower quadrants. A large tender slightly moveable
mass was palpable in the mid-abdomen. The
liver edge, palpable two fingers below the right
costal margin, was firm, sharp and nontender.

Laboratory data revealed the following: Ad-
mission CBCHgb. 11.2 Gm., WBC 8,550;
Differential-63 polys, 1 band, 23 lymph., 2
monos., 2 eos. The WBC rose to 19,050 on May
25, 1960 with a differential of 76 polys, 12 bands,
9 lymphs. and 3 monos. and came down to 8,400
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FIG. 1. Barium enema roentgenogram show-
ing the two sites of ileotransverse colostomy with
a long loop of somewhat dilated ileum hanging
hammock-like toward the pelvis. The recurrent
disease was located near the proximal anastomosis.
The remainder of the loop was normal.

on July 8, 1960. Hemoglobin fluctuated from a

low of 7.7 to 11.6 Gm. on discharge. During his
hospital stay the patient received eight units of
whole blood. Blood cultures on four separate
occasions were negative. Stool guaiacs were per-

sistently negative, as were urines for bile and
urobilinogen. Blood urea nitrogen was 9.0 mg.%

on admission, rising to a high of 50 mg.%o on

June 3, 1960 and falling to 22 mg.% on June 7,
1960. Total bilirubin ranged from 0.8 to 1.0
mg.% and transaminase was 27.

Barium enema roentgenograms revealed the two

sites of anastomosis with a hammock-like loop of
ileum hanging downwards between them (Fig.
1). At the distal ileotransverse colostomy, there
was some irregularity of the wall of the colon,
but no definite evidence of disease could be
demonstrated in the loop of ileum immediately
proximal to this site. At the proximal ileotrans-
verse colostomy, a loop of diseased ileum, meas-

uring about eight inches, was noted. This was

part of the hammock-like loop stretching between
the two anastomoses. Barium also filled the
originally excluded loop of terminal ileum.

The patient's course in the hospital was stormy.

The temperature was septic in type and varied
between 37.20 and 39.4° C. (Fig. 2). The pa-

tient continued to have shaking chills, anorexia,

nausea, and abdominal cramps. Mlassive antibiotic
and steroid therapy had no effect. At various times
during his hospital stay the patient received the
following antibiotic therapy: Penicillin, strepto-

mycin, sulfathallidine, chloromycetin, neomycin,

vancomycin, and erythromycin. In preparation for
operation, he was transfused frequently and
treated with intravenous fluids and electrolytes.

Operation was performed on April 22, 1960
(J.H.G.). A long midline incision was made
extending both above and below the umbilicus.
Many adhesions were encountered agglutinating
bowel and omentum to each other and to the
parietal peritoneum. All the structures were freed.
The mass which was felt preoperatively consisted
of adherent loops of small bowel, transverse colon,
greater omentum, and a markedly thickened small
bowel mesentery. After a tedious dissection, the
anatomy was finally clarified. The original proxi-
mal transverse colostomy was delineated. There
was a small area of recurrent ileitis proximal to

the anastomosis. This measured approximately
three inches in length. Hanging downwards from
this anastomosis was a fairly long loop of dilated
ileum which ascended toward the left to the
second ileotransverse colostomy located proximal
to the splenic flexure. The intervening mesentery
of the small bowel was markedly thickened and
filled with succulent nodes. The original excluded
segment of ileum attached to the cecum meas-

ured 15 inehes. This was atrophic. The following
procedure was carried out: both ileotransverse
colostomies were taken down and the resulting
openings in the transverse colon closed in two
layers. The ileal opening of the distal ileo-trans-
verse colostomy was also closed. The portion of
ileum containing the recurrent ileitis segment
which had been attached to the proximal trans-
verse colon was excised with a considerable por-
tion of the attached mesentery. The originally ex-

cluded segment of ileum was removed with the
cecum. An end-to-end anastomosis was now ef-
fected between the end of the remaining ileum
and the beginning of the ascending colon, thus
restoring the alimentary function of the right and
transverse colon. It was estimated that the pa-
tient was left with approximately 6'/2 feet of
normal small bowel.

It is important to note that examination of
the liver at this time failed to reveal any abnormal
findings. It was slightly enlarged but of normal
consistency to palpation. The right lumbar gutter
was drained and the wound closed in routine
fashion.
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Postoperatively the swinging septic fever con-
tinued. Massive antibiotic and steroid therapy had
no clinical effect. Repeat chest roentgenograms
finally disclosed fixation of the right diaphragm
and for the first time there was noted marked
tendemess in the right upper quadrant as well as
shock tendemess along the right costal arch an-
teriorly and laterally. By percussion, the liver had
enlarged to four inches below the costal margin.
At no time throughout the patient's stay in the
hospital was clinical icterus demonstrable.

On June 1, 1960 a second operative procedure
was carried out (J.H.G.). Through a long right
subcostal incision, the abdomen was opened. The
liver, except for its enlargement about five inches
below its costal arch, appeared grossly normal
and no area of softening could be determined.
However, because it was quite evident that an
abscess must be present, needle aspiration di-
rected upwards and posteriorly produced greenish
white pus. After suitable walling off of the peri-
toneal cavity, a clamp was inserted through the
liver substance which was broken down by digital
manipulation and a large abscess cavity entered
in the substance of the right lobe. Numerous
loculated abscesses in the adjacent substance of
the liver were disclosed by breaking down, with
the finger, the septa separating these various com-
partments. It was estimated that the total amount
of pus evacuated measured 500 cc. A large iodo-
form packing was placed into the depth of the
liver, in addition to numerous cigarette drains;
the right lumbar gutter was also drained. To wall
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off the peritoneal cavity, the infcrior edge of the
parietal peritoneum was sutured to the lower
anterior surface of the liver. Culture of the aspi-
rated pus revealed Beta hemolytic streptococcus.

During the succeeding 12 days, the tempera-
ture reached a lower level and varied between
36.60 and 38.00 C. However, during the third
week the temperature again rose to 39.4° C. and
assumed the septic course noted prior to opera-
tion. Antibiotic therapy was continued during this
time.

On the assumption that the liver contained an
undrained focus, a third operative procedure was
carried out on July 12, 1960 (J.H.G.). Through
a small right paramedian incision, a bulging of
the lower edge of the liver was noted. Aspiration
revealed yellowish-green pus. The opening was
enlarged and a multiloculated abscess cavity dis-
closed containing 100 cc. of purulent material.
This cavity was drained in the identical manner
of the first one.

The response to this latter procedure was quite
dramatic. Temperature dropped to normal and
the patient became asymptomatic; antibiotic and
steroid therapy was gradually discontinued. Ap-
petite improved rapidly and he tolerated a low
residue diet without difficulty. The patient was
finally discharged from the hospital on July 24,
1960 with all wounds healed and returned to his
home in Connecticut.

The patient remained well until July 31, 1960
when he developed an acute episode of syncope
and was admitted again to the Grace-New Haven
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Hospital. There, he was noted to have carpopedal
spasm, facial muscle rigidity, and frequent gener-

alized muscular spasms. A neurological consultant
reported as follows: patient is rational and alert,
his only complaint being the onset of severe

headache three days prior to admission followed
by a sudden fainting spell. Examination reveals a

positive Chvostek sign, bilateral; and deep tendon
hyperreflexrs. Pupils responded normally to light
and accommodation and were equal. Pulse-128;
blood pressure-150/110.

A diagnosis of calcium and magnesium defi-
ciency was made and the patient was accordingly
treated with replacement therapy with an excel-
lent response. All evidence of tetany disappeared.
The blood electrolyte levels turned to normal and
he was finally discharged from the hospital on

August 16, 1960. He continued to receive intra-
muscular injections of magnesium for six months
after discharge from the hospital.

The patient was seen at a regular follow up

examination on March 17, 1961, eight months
after his discharge from Mount Sinai Hospital.
He had gained 52 pounds and was completely
asymptomatic. He was tolerating a regular diet
and having two formed bowel movements a day.
Physical examination at this time showed the well
healed scars of his operative procedures, no evi-
dence of liver enlargement and no palpable
masses. He had resumed his full responsibilities
as a practicing attorney and was engaging in his
usual physical activities.

Discussion

A review of the literature pertinent to
the subject under discussion has failed to
reveal a similar instance of suppurative
pylephlebitis secondary to ileitis. In the
large experience with ileitis at Mount Sinai
Hospital since 1932, this is the only in-
stance of this sequence.

In analyzing the sequence of events in
this patient, it would seem that the portal
infection had already developed sometime
prior to his admission to Mount Sinai Hos-
pital. The possibility of pylephlebitis was

not even considered prior to our first oper-
ative procedure, especially in the light of
the finding of a markedly thickened small
bowel mesentery due to extensive lympha-
denitis secondary to both the intrinsic dis-
ease in the ileum and the double bypass
procedure without bowel exclusion. It was

believed that with the excision of the dis-
eased segment of ileum, and the perform-
ance of a more physiological intestinal
anastomosis, the fever would subside.
When, however, the septic temperature,

shaking chills and the severe anorexia per-

sisted, other causes were looked for. It
was at about this period that the patient
began to develop, for the first time, pain
and tenderness in the right upper quad-
rant, and a gradually enlarging right he-
patic lobe. The additional symptom of se-

vere night sweats centered attention on the
liver as probable seat of suppuration.
Curiously, at no time was there a clinical
or laboratory evidence of jaundice nor was

there any response to massive antibiotic
therapy. Only after adequate surgical
drainage of the multiple liver abscesses,
did the fever subside and the patient go

on to a complete recovery.

From the pathological standpoint the
evidence was clear that the origin of the
pylephlebitis was the large group of in-
fected broken down lymph nodes in the
mesentery of the small bowel.
Another most interesting feature of the

clinical history of this patient was the
development of an acute magnesium and
calcium deficiency soon after his discharge
from the hospital and the immediate and
dramatic response to replacement therapy.
It is quite obvious that the patient was in
a state of subclinical deficiency during the
latter part of his stay in the hospital and
that the acute episode developed soon

after discharge.
This patient is an excellent example of

the importance of magnesium in the body
economy and emphasizes the findings of
Barnes and Cope4 who stress the impor-
tance of magnesium requirements in some

patients with abnormal gastro-intestinal
function who have been maintained for
prolonged periods on intravenous therapy.

Suppurative pylephlebitis as a complica-
tion of acute appendicitis was first de-
scribed by Waller, in 1846. Apparently
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from the recent literature, appendicitis is
still the most common etiological agent.
In a review of the literature since 1940, 79
cases of suppurative pylephlebitis were

assembled (Table 1). Our present patient
represents the 80th case for this period.
Of this total, 56 (70%o) were caused by
appendiceal inflammation. Similar findings
were presented by Hoffman et al.,'1 Leger
and Montete20 and Caroli et al.7

Although portal vein suppuration may

develop from varying degrees of appendi-
ceal infection, it is most usually associated
as a complication of either appendiceal
abscess or grangrene with perforation.33
There are, of course, other intra-abdominal
infectious processes which may produce
pylephlebitis. This is reported in the litera-
ture: diverticulitis,32 ulcerative colitis,5' 14

perforated carcinoma of the stomach, acute
pancreatitis, perforated duodenal ulcer,
pulmonary abscess, empyema with pneu-

monia, carcinomatosis,17 after hemorrhoid-
ectomy,' typhoid fever and pyosalpinx,20
epididymitis,2 pancreatic or splenic abscess,
omphalitis 18 and schistosomiasis.

Suppurative pylephlebitis irrespective of
cause seems to occur more frequently in
young adult men.18 20, 28 The pathogenesis
and the pathological features of this un-

usual disease have been extensively dis-
cussed by numerous authors but the reader
is especially referred to the excellent article
by Ochsner and DeBakey.25 Markedly in-
creased morbidity and mortality resulting
from multiple liver abscess as opposed to
the single abscess has been repeatedly
stressed.17' 28, 32

It is apparent that the most important
factor in this regard has been the great
difficulty in securing adequate drainage
of the multiple abscesses of the liver. This
point is emphasized in the experience with
the patient herewith reported.
The signs and symptoms are now well

established consisting mainly of repeated
shaking chills, septic fever and drenching
sweats.9 The onset of this triad after an

TABLE 1. Suppurative Pllebitis-80 Cases
1940-1960

Ref. No.
No. Cases Primary Focus Dead Alive

11 1 app.* 1
6 4 app. 4
3 1 app. 1
13 1 app. 1
34 1 ? 1
35 1 app. 1

1 1 post-
hemorrhoidectomy 1

23 1 sm. bowel infarct. 1
23 1 post subtotal

gastrectomy 1
1S 1 app. 1
12 1 app. 1
33 21 app. 20 1
31 1 schistosoma

mansoni 1
30 1 mucocoele

appendix 1
29 1 app. 1
32 1 app. 1
32 5 diverticulitis 5
32 4 ? 3 1
5 1 ulc. colitis 1
8 1 app. 1
17 17 ** 14 3
25 1 app. 1
19 1 app. 1
24 1 Rocky Mt.

spotted fever 1
7 1 app. 1

16 3 app. 2 1
21 1 app. 1
18 3 app. 2 1
22 1 app. 1

1 regional ileitis 1

Total 80 58 22

* App.-refers to all degrees of appendicitis including abscess
and/or perforation.

** Primary foci: 10 appendicitis; I pulmonary abscess; 1
perforated cancer, stomach; 1 empyema with pneumonia; 1
acute pancreatitis; 1 perforated duodenal ulcer; 1 carcinomato-
sis; 1 ulcerative colitis.

*t* Case report.

appendectomy immediately should suggest
the diagnosis. Anorexia, nausea and vomit-
ing, right upper quadrant pain, right rib
tenderness, a gradually enlarging and ten-
der liver and jaundice are among the more
prominent and common additional clinical
features. A polymorphonuclear leucocyto-
sis and radiological evidence of an elevated
and immobile right diaphragm are helpful
in settling the diagnosis. Blood cultures
are usually negative, although Hoffman17
reported positive cultures in nine of 13
cases.
There seems to be general agreement

that needling of the liver under such cir-
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TABLE 2. Suppurative Pylepillebitis
Treated withi Antibiotics

Ref. No.
No. Cases Primary Focus Dead Alive

3 1 app.* 1
13 1 app. 1
34 1 ? 1
35 1 app. 1

1 1 post
hemorrhoidectomy 1

23 1 sm. bowel infarct. 1
23 1 post subtotal

gastrectomy 1
15 1 app. 1
12 1 app. 1
31 1 schistosoma

mansoni 1
30 1 mucocoele

appendix 1
29 1 app. 1
32 1 app. 1
32 5 diverticulitis 5
32 4 ? 3 1
5 1 ulc. colitis 1
8 1 app. 1
17 17 * 14 3
25 1 app. 1
19 1 app. 1
24 1 Rocky Mt.

spotted fever 1
7 1 app. 1

16 3 app. 2 1
21 1 app. 1
18 3 app. 2 1
22 1 app. 1
* 1 reg. ileitis 1

Total 54 33 21

Mortality rate 33/54 (61%).
* See Table 1.

TABLE 3. Cases Treated with Antibiotics
and Surgery

Ref. No.
No. Cases Primary Focus Dead Alive

I 1 post 1

23
23

15
12
32
32
32
17
16
18
*

Total

5
4
3
3

23

hemorrhoidectomy
sm. bowel infarct.
post subtotal
gastrectomy
app.*
app.

app.
diverticulitis

**

app.
app.
reg. ileitis

1
1

5
3 1

3
2 1

1
1

12 ll1

* See Table 1.
** Primary focus not specified in 17 cases reported.

ctimstances should be avoided because of
the obvious risk of peritoneal contamina-
tion.
The treatment of suppurative pylephle-

bitis was initially suggested by Wilms,86
in 1909, when he indicated the possibility
of ligation of the ileocolic vein at its origin
after appendectomy had been performed.
This was later modified by Braun, in 1913,
who suggested ligation of the vein proxi-
mal to its junction with the superior mes-

enteric vein. Other authors 26, 28 reported
successful ligation of the superior mesen-

teric vein at or below the level of the
transverse mesocolon and the third portion
of the duodenum without the subsequent
development of impairment of bowel in-
tegrity. Finally, Neuhof,27 in 1913, sug-

gested portal vein ligation and Colp'0
reported three such cases with three
fatalities.
The above described methods have now

largely been abandoned. Prophylactic li-
gation of the mesenteric veins, draining
specific foci of infection, may have a lim-
ited sphere of usefulness in selected cases,

especially when obvious thrombi can be
identified at the time of the initial opera-

tion. However, secondary ligations of the
mesenteric veins have apparently been
abandoned.
There is no question that since the ad-

vent of the antibiotic era, there has been
a marked reduction of the incidence of
septic pylephlebitis secondary to intra-
abdominal infection. The older clinical
surgeons most certainly will note the
marked difference during the past 25 years.

It was assumed, therefore, that the anti-
biotics would also have a markedly bene-
ficial effect once pylephlebitis has devel-

oped. A survey, however, of the literature
would seem to indicate that this has not

been the case. Of a total of 80 patients,
reported since 1940, 54 were treated with

some form of antibiotic therapy or a com-

bination of antibiotic and anticoagulant
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therapy (Table 2). Surgical drainage of
the liver abscesses was carried out in 23
of these (Table 3). The total mortality
rate was found to be 61 per cent, 33 deaths
among 54 patients. There apparently has
been no significant improvement over the
mortality figures reported prior to the anti-
biotic era. In 1938, Ochsner and DeBakey
published a mortality of 72.3 per cent.

Despite these discouraging statistics,
there is clear evidence to indicate that the
best results will be obtained by a combina-
tion of early diagnosis, massive antibiotic
therapy and adequate surgical drainage of
the infected liver. The use of anticoagu-
lants is most controversial, but it would
appear definitely that these are contraindi-
cated whenever there are signs of liver
impairment as evidenced by the presence
of jaundice.

Conclusions

1. A successfullly treated instance of
suppurative pylephlebitis with liver abscess
secondary to regional ileitis is reported.

2. The diagnosis of suppurative pyle-
phlebitis should be entertained when a pa-
tient develops, after an operation for intra-
abdominal infection, the characteristic
triad of shaking chills, septic fever and
drenching sweats. Localizing signs in the
right upper quadrant may appear later.

3. Appendicitis continues to be the most
frequent antecedent intra-abdominal infec-
tion-56 of 80 reported cases.

4. The total mortality despite antibiotic
therapy and surgical therapy still remains
greater than 50 per cent. The incidence,
however, of pylephlebitis following intra-
abdominal infection has decreased mark-
edly during the past 15 years.

5. Attention is called to the importance
of magnesium and calcium deficiency in

patients with deranged gastro-intestinal
function and the immediate response to

adequate replacement therapy.
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