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Pyogenic liver abscesses in 106 adult patients at The New York
Hospital were reviewed to define optimum treatment. Mortality
in the surgically treated patients was 26% (17/65), while those
treated nonsurgically had a fatality rate of95% (39/41). Multiple
abscesses treated surgically had a surprisingly low mortality of
29% (5/17). Modem noninvasive tests are highly sensitive in
diagnosing liver lesions greater than 2 cm. Difficulty remains
in identifying small hepatic abscesses and differentiating large
abscesses from tumor. Most liver abscesses have an identifiable
source outside the liver. The most common source (31%) was
cholangitis secondary to extrahepatic biliary obstruction. Mul-
tiple abscesses, mixed organisms, hyperbilirubinemia, and ab-
scess complications are all associated with a significantly in-
creased mortality. However, the lethality of the primary disease
process was the most important factor determining survival.
Most patients who have the underlying pathogenesis of the ab-
scess controlled will survive surgical treatment. Transperitoneal
surgical drainage and antibiotics remain the mainstay of treat-
ment. Percutaneous drainage is recommended for high risk pa-
tients only.

D EFORE THE TURN ofthe century, survival from a pyo-
D genic liver abscess was rare.",2 In 1934, Rothenberg
and Linder reported a cure rate of 58% in the individual
with a single pyogenic liver abscess.3 Improvement was
due to advanced operative techniques and a better un-
derstanding of the pathophysiology of the pyogenic liver
abscess. However, individuals with multiple liver abscesses
still carried a 95-100% mortality, and overall mortality
was a disappointing 77% as reported by Ochsner, De-
Bakey, and Murray in 1938.4 With the advent of anti-
biotics, improved survival was possible even with multiple
hepatic abscesses.5 By 1968, most unselected series
were reporting a mortality rate of 50-70% with liver
abscesses.6-'0

Over the past 15 years, however, marked improvements
in diagnosis, therapy and surgical management have not
improved mortality."''"' This poor survival has been at-
tributed to neoplastic disease, multiple hepatic abscesses,
and an older patient population. Current theories on how
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to improve survival include earlier diagnosis, the use of
percutaneous drainage under radiographic control, and
more aggressive drainage. This review was undertaken to
define the optimum management ofthe pyogenic hepatic
abscess and to assess new trends in treatment.

Methods

All adults with a pyogenic liver abscess at The New
York Hospital from 1945-1982 were reviewed. Hepatic
abscesses were documented by autopsy, surgery, or needle
aspiration. All abscesses had frank pus, a positive culture,
or organisms identified microscopically. Hepatic abscesses
diagnosed clinically or radiographically were excluded
along with 11 pediatric patients.

Pathogenesis, signs and symptoms, laboratory data, di-
agnostic tests, treatment, pathology, bacteriology, com-
plications, and outcome were analyzed. The pathogenesis
was considered to be extrahepatic biliary disease if ob-
struction of the common bile duct was present or if chol-
angitis was documented concurrently with the liver ab-
scess. The portal vein was implicated as the route of bac-
terial spread in all intra-abdominal infections within the
portal system but remote from the liver abscess. The
source ofthe hepatic abscess was considered to be general
septicemia with bacterial entry via the hepatic artery, if
the primary infection arose outside the portal system. No
source of infection could be positively identified in the
cryptogenic abscess.
The length of illness was defined as time from the first

symptom attributable to the liver abscess to the time of
definitive treatment. The delay in diagnosis was from the
first visit to a physician to the time of definitive treatment.
Bacterial data was compiled from the initial culture result
only. The abscess was considered to be microscopic if it
was less than 2 cm in greatest dimension. Mortality was
defined as death within 30 days of treatment or before
discharge from the hospital. Statistical analysis ofthe lab-
oratory data was done by Student's t-test, while all other
associations were studied by chi square tests. Data was
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FIG. 1. Age distribution and mortality.
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TABLE 1. Mortality by Therapy and Pathogenesis

Surgical Medical Total

No. Mortality No. Mortality No. Mortality
Source Patients (%) Patients (%) Patients (%)

Biliary 17 59 16 100 33 79
Portal drainage 15 7 2 100 17 18
Contiguous 12 8 5 100 17 35
Tumor 0 0 3 100 3 100
Trauma 1 0 1 0 2 0
Infected cyst 7 14 0 0 7 14
Cryptogenic 12 17 2 50 14 29
Sepsis 1 100 11 100 12 100
Vasculitis 0 0 1 100 1 100

Total 65 26 41 95 106 53

analyzed in three time periods (1945-1957, 1958-1970,
and 1971-1982).

Results

Incidence. Pyogenic liver abscesses were identified in
106 adults and 11 children not included in this study.
During this study, 1,186,286 patients were admitted to
The New York Hospital for an incidence of 0.01%. Au-
topsies were done on 19,340 patients and 62 pyogenic
liver abscesses were identified for an autopsy incidence
of 0.32%. These incidences did not change significantly
over time.

Age and Sex

The average age was 59 and ranged from 13 to 88.
The average age increased from 55 to 60 over the study
period. The age distribution and mortality rate are pre-

sented in Figure 1. Although those in the older age group

had a higher mortality, this is not statistically significant
(p > 0.10). More males (68) than females (38) developed
liver abscesses (p > 0.01).

Pathogenesis

The pathogenesis of hepatic abscesses with the fre-
quency and mortality rate can be seen in Table 1. Ex-
trahepatic biliary tract disease was the most common

source and carried a significantly worse prognosis (p
< 0.001).

Cryptogenic liver abscesses were seen in 14 patients
and all but one had a likely primary cause for the liver
abscess. The pathogenesis of seven was probably portal
seeding, three patients probably had a generalized sep-
ticemia, and three patients had extensive hepatic necrosis
documented histologically. The cause of the hepatic ab-
scess in the remaining patient was totally unknown.
Eleven of the 14 cryptogenic abscesses have been seen

since 1970, which is a significant (p < 0.005) increase in
the recent time period.

The length of illness and the delay in diagnosis varied
from 0 to 260 weeks. The average length of illness (6.4
weeks) and the average delay in diagnosis (4.3 weeks)
have decreased only slightly over time (Fig. 2). The liver
abscess was an indolent process in which 73% had the
illness longer than 2 weeks, and 48% had the diagnosis
delayed more than 2 weeks.
The symptoms and signs in this patient population are

listed in Table 2. Abdominal tenderness and hepatomegaly
were the most helpful signs in suggesting a liver abscess.
Pulmonary changes were present in 35% of the patients,
but the changes lateralized to the side of the pathology
in only nine per cent. Twenty-three of the 28 clinically
jaundiced patients had extrahepatic biliary disease.

Associated Diseases

Diabetes was present in eight, severe cardiac disease
in 13, severe chronic obstructive pulmonary disease in

10
9 [J length of illness

8 delay in diagnosis

7-

6

3

2 -9 1945-1957 1958-1970 1971-1982*

Time period
FIG. 2. Length of illness and delay in diagnosis. *Excludes one patient
with undiagnosed illness for 260 weeks.
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TABLE 2. Symptoms and Signs

Symptoms % Signs %

Anorexia 97 Abdominal tenderness 71
Malaise 97 Right upper quadrant 65
Fever 93 Epigastric 15
Weight loss 76 Diffuse 8
Chills 44 Right flank 4
Vomiting 24 Other 8
Chest pain 16 Hepatomegaly 52
Cough 14 Pulmonary changes 35
Diarrhea 14 Jaundice 26
Night sweats 7 Splenomegaly 8

seven, and aplastic anemia in three patients. Thirty-three
of the patients had a current or previously treated ma-
lignancy, of which 31 died.

FIG. 4. Percutaneous drainage of the hepatic abscess.

Laboratory Data

The white blood cell count was elevated in most patients
with an average of 16.2 k/ml. Hyperbilirubinemia is highly
correlated with a decreased survival rate (p < 0.001).
Hemoglobin and globulin are significantly lower in non-
survivors (p < 0.05), while serum glutamic oxaloacetic
transaminase (SGOT) is significantly higher in nonsur-
vivors (p < 0.05). The 5' nucleotidase and alkaline phos-
phatase were the most sensitive liver function tests, being
abnormal in 88% and 73% of patients, respectively.

Diagnosis

The liver scintiscan (Tc88 sulfur colloid) was abnormal
in 81% of patients tested, but had a 95% sensitivity for
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FIG. 3. Mortality rate in different time periods.

macroscopic abscesses ofthe liver. The hepatic sonogram
had an 81% overall sensitivity and 85% for macroscopic
hepatic abscesses. The computed transaxial tomography
(CTT) and celiac arteriogram were 100% sensitive in the
small number of patients studied.

Treatment and Mortality

The overall mortality rate of 53% has not changed
significantly over time (Fig. 3). The mortality by therapy
in different pathogenic groups is listed in Table 1. The
26% surgical mortality includes ten patients with extra-
hepatic biliary disease. Excluding patients with biliary
pathology, the surgical mortality was 15%. Patients with
a solitary abscess treated surgically had a 25% mortality
(12 of 48), while those with multiple hepatic abscesses
treated surgically had a surprisingly low mortality rate of
29% (5 of 17).
Of the surgically treated patients, 55 had hepatotomy

and drainage of the abscess with an accompanying liver
biopsy. Other forms of surgical therapy included four
major nonanatomic resections, one hepatic lobectomy,
two needle aspirations, and three terminally ill patients
had exploration only. Drains were placed in 60 patients,
but the type ofdrain did not appear to affect the outcome.

Percutaneous drainage of the hepatic abscess would
have been indicated in 30 patients in this series who were
treated surgically (Fig. 4). Of the 48 single abscesses, 26
could have undergone percutaneous drainage by current
criteria, but only four of 17 multiple hepatic abscesses
could have been treated percutaneously. In this series
percutaneous drainage was attempted in three patients
and was successful in two. The failure was in a patient
with a multiloculated liver abscess that required surgical
drainage for definitive treatment. Only two patients
treated nonsurgically survived, and both had percutaneous
drainage of their hepatic abscesses. Thus, the medical
therapy of patients without any form of drainage had a
mortality of 100%. It should be pointed out that many

Ann. Surg. * September 1984

Thirty of 106 patients would have qualified for percutaneous
drainage.*

Three died for a 10% mortality of these:
1) One fatality may have been preventable.
2) One patient needed surgery (cholelithiasis).
3) One death was not preventable (sclerosing cholangitis).

Thus: Percutaneous drainage would have had a minimal impact
on mortality in this series.

*Contraindications to percutaneous drainage:
* Continuous source of bacterial seeding
* Another indication for surgery
* Vital structures near the drainage route
* Greater than two abscesses
* Ascites
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of these patients were elderly, moribund, or had hepatic
abscesses discovered at autopsy.

Antibiotics were used in 95 patients. Broad spectrum
antibiotics were usually used for 7 to 10 days. The an-

tibiotic spectrum was narrowed when final culture results
were available. Antibiotics were used an average of 4.1
weeks in those patients who survived.

Pathology

Patients with a single hepatic abscess had a 30% mor-

tality. The abscess number and location is shown in Figure
5. The size ofthe single abscess was recorded in 47 patients
and ranged in size from 30 to 4000 ml with an average
of 446 ml. It is interesting that the average size of a single
abscess increased from 228 cc from 1945-1957 to 597

FIG. 6. Mortality with single and multiple abscesses.

cc from 1971-1983. Patients with multiple hepatic ab-
scesses had a 72% mortality. This is a significantly worse
survival (p < 0.001) than for patients with a single abscess.
The mortality of multiple and single hepatic abscesses in
different pathogenic groups is illustrated in Figure 6.

Bacteriology

Positive culture results were obtained in 71 patients
and six cultures had no growth identified. A single or-
ganism was present in 32 (45%), while 39 (55%) of the
cultures had two or more organisms. No culture was ob-
tained in 29 patients; the majority of these had their
hepatic abscess discovered at autopsy. Anaerobes were

recovered in 16 patients and 50% of these patients sur-
vived. Gastrointestinal organisms were present in ten of
the 11 cryptogenic abscesses where cultures were obtained.
Patients whose hepatic abscess had a single organism had
a 31% mortality rate, while patients with mixed organisms
had a significantly (p < 0.05) worse mortality rate (59%).
The culture results in the 77 patients who had cultures
obtained are shown in Table 3.

Complications

The 60 patients with one or more complications fol-
lowing either medical or surgical therapy had a 73% mor-

tality rate, which is significantly higher (p < 0.001) than

TABLE 3. Pyogenic Liver Abscess Organisms

Organism Per Cent of Patients Organism Per Cent of Patients

Escherichia coli 36 Bacteroides species 8
Klebsiella-enterobacter 27 Sterile 8
Enterococcus 22 Clostridia perfringens 5
Proteus species 14 Microaerophilic streptococcus 5
Streptococcus unclassified 14 Diptheroids 3
Streptococcus viridans 14 Aeromonas hydrophilia I
Pseudomonas aeruginosa 10 Citrobacterfreundii I
Staphylococcus aureus 10 Lactobacillus 1
Fusobacterium nucleatum 9 Providencia stuaritii 1
Staphylococcus epidermidis 9 Serratia species 1

VOl. 200 . NO. 3
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TABLE 4. Major Complications and Their Frequency

Complication Frequency

(%)

Septicemia 33
Intra-abdominal abscess 9

Subphrenic 4
Subhepatic 2
Lesser sac I
Pelvic I
Mesenteric loop I

Recurrent liver abscess 7
Liver failure 4
Renal failure 4
Massive UGI bleed 3
Myocardial infarction 2
Prolonged biliary drainage 2
Free peritonitis I
Liver abscess hemorrhage I
Other 13

the 25% fatality rate of those without a major compli-
cation. Septicemia was the most common complication
and carried an 89% mortality rate (Table 4). Seven patients
had recurrent liver abscesses and four subsequently died
of this complication. Six of the liver complications re-

curred while the patient was on appropriate antibiotics.

Death Analysis

Death occurred in 56 patients with pyogenic liver ab-
scesses and was probably inevitable for 44 ofthese patients
even with optimal management. Twenty patients had
advanced carcinoma, three had unreconstructable extra-
hepatic biliary disease, and four were elderly patients
whom the primary physician elected to treat nonaggres-

sively. The hepatic abscess was documented at autopsy
in 17 of these 44 deaths.
The remaining 12 deaths may have been preventable.

Three of these were in patients with peritonitis from a

gastrointestinal perforation and died from inanition after
a long hospital course. Modem total parenteral nutrition
may have prevented those deaths. One patient died of
an unrepaired biliary stricture, one of bleeding gastritis,
and another ofpneumonia. One patient early in the series
had a liver abscess drained but the choledocholithiasis
causing the abscess was not surgically corrected until 3
weeks later. Draining the common bile duct initially may
have salvaged this individual. Three high risk patients
died after prolonged hospital courses. One patient died
from an acute episode while convalescing (no autopsy
was done) and another patient died of progressive liver
failure following a hepatic lobectomy.

Discussion

This series of 106 patients with pyogenic liver abscesses
is the largest detailed analysis ofthis problem in the United
States. Balasegaram has reported a series of 125 patients

from Malaysia where there is a higher incidence ofhepatic
abscesses.'5 Although not universally fatal as it once was,

pyogenic hepatic abscesses still carry a 50% fatality in
most series. 1-14 The majority of liver abscesses have an

underlying source that must be controlled before suc-

cessful treatment of the abscess is possible. Most patients
with hepatic abscesses can be cured with aggressive surgical
and antibiotic therapy if the origin of the abscess is re-

moved. Open surgical drainage has been the traditional
treatment, but now percutaneous drainage is available
because of newer radiologic techniques.

Survival has not improved significantly over the 38
years encompassed in this study (Fig. 3). Historically,
liver abscesses developed in young, otherwise healthy,
patients with an intra-abdominal infection. Ochsner re-

ported a peak incidence in the fourth decade while the
average age was 59 in this series.4 The sharp increase in
the age of patients with hepatic abscesses probably is due
to the aggressive treatment of acute appendicitis and other
intra-abdominal infections of the young which prevents
the abscesses from occurring. In Ochsner's series, 45% of
abscesses were from suppuration in the portal vein bed
(34% from appendicitis) while tumor and biliary causes

were relegated to the miscellaneous category. In contrast,
3 1% ofthe patients in the current series had a malignancy.
The recent change in pathogenesis to include more ma-

lignancies and complex biliary disease has resulted in an

older age group and a greater proportion of poor risk
patients with hepatic abscesses. Advances in the diagnosis
and treatment of liver abscesses are being made. However,
the severe underlying diseases in many patients with he-
patic abscesses continue to limit successful treatment of
this disease in many instances.

The incidence ofpyogenic abscesses has remained con-

stant in this century. The clinical incidence of 0.01% in
this series is similar to the 0.008% reported by Ochsner
in 1938.4 Recently, Rubin, Schwartz, and Malt reported
an incidence of 0.016% at the Massachusetts General
Hospital'4 and Pitt and Zuidema reported a 0.013% in-
cidence at the Johns Hopkins Hospital." In this study,
significantly more males were affected without an apparent
reason from the data. Most studies show a male ma-

jority,4"13 but recent reports suggest a trend to an equal
sex incidence." "2 This study contradicts that view.
The source of the liver abscess greatly affects the sub-

sequent mortality. Biliary tract disease, generalized sepsis,
and metastatic tumor are associated with 73% ofall deaths
while they make up only 45% of the patient population.
The poor survival in these groups is almost surely due
to the multiplicity of the abscesses, and to the large pro-
portion of patients who had an uncontrolled primary
disease process. Extrahepatic biliary disease was the largest
etiologic group in this series. The disappointingly high
mortality (79%) has been seen by others as well." Un-
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fortunately, most of these deaths are not preventable with
our present day therapeutic tools. Most had advanced
carcinoma, or nonreconstructable biliary tract disease,
and the hepatic abscess reflected an inability to deal ad-
equately with the primary disease. A more aggressive ap-
proach to the diagnosis and treatment of biliary disease
in general will salvage a small proportion ofthese patients.
The incidence of bacterial seeding of the liver from

the portal circulation has decreased in recent years. This
suggests that liver abscesses are prevented by the modern
aggressive surgical approach to intra-abdominal infections
such as acute appendicitis. The frequency ofhepatic seed-
ing through the portal circulation has decreased from
45% in 19384 to 18% in the present series. More dramatic
has been a change in the primary site of portal vein seed-
ing. Appendicitis accounted for 77% of all infections in
the portal bed before 1983,4 while since 1945 this has
dropped to 12%. In this series all cases ofacute appendicitis
leading to a hepatic abscess occurred before 1957. Cur-
rently most causes of portal vein seeding leading to a
liver abscess are from acute diverticulitis or from a post-
operative intra-abdominal infection.

Regional enteritis leading to a liver abscess via the
portal vein is of special interest. There have been only
five reported cases of regional enteritis associated with a
hepatic abscess,'6-'9 and two additional cases are added
from this report. Both patients had a long history of re-
gional enteritis with multiple explorations and bowel re-
sections. The chronic infections present in many patients
with regional enteritis would appear to place them at
special risk for developing a hepatic abscess. One can
only speculate on possible immune or mechanical factors
that are protecting the patients with regional enteritis
from developing a liver abscess.
With the large number of cryptogenic abscesses in this

and other reports, a better understanding ofthe underlying
pathogenesis is needed. The incidence has been reported
from 4%14 to nearly 60%,4,20 but in recent series a fairly
consistent 20% incidence is reported."1'4 The incidence
in this series of 13% is lower than most recent reports
but correlates well with the 11% incidence reported by
Sherman and Robbins in an autopsy study at the Mallory
Institute of Pathology.2'
Many investigators have tried to find a unifying patho-

genesis for all cryptogenic hepatic abscesses but multiple
causes appear to play a role.22 Our data is consistent with
the observation of Beaver that most abscesses are sec-
ondary to an infection within the region of the portal
drainage.23 This may be from a healed focus or from a
persistent underlying disease that was not identified in
the diagnostic evaluation. The culture results also add
validity to this thesis, since 10/11 cultures grew gastroin-
testinal flora. Three of our patients did have hepatic ne-
crosis which corresponds to the theory of Lee and Block.24

333
Rothenberg and Linder felt that a hematologic spread via
the hepatic artery was the explanation of cryptogenic ab-
scesses.3 This mechanism was apparent in three of the
patients in this series.
Modern noninvasive diagnostic tests are very sensitive

in diagnosing macroscopic abscesses ofthe liver. The liver
scan was the most helpful screening test, but the sonogram
gave more information when biliary tract disease was
present. All diagnostic modalities were unreliable in iden-
tifying microscopic liver abscesses and only the celiac
arteriogram allowed radiologists to differentiate multiloc-
ulated single abscesses from a liver tumor. Improvements
in diagnostic techniques are needed to help define mac-
roscopic hepatic lesions and to identify microscopic le-
sions. Recent limited experience with nuclear magnetic
resonance suggests this technique will be of great value.

Surgical treatment continues to give the best chance
of survival in patients with a pyogenic hepatic abscess.
The surgical mortality of 26% is a marked improvement
over the 69% surgical mortality that Ochsner, DeBakey,
and Murray reported from 1928-1937.4 Especially grat-
ifying results were seen in the surgical treatment of mul-
tiple hepatic abscesses where 12 of 17 patients survived.
Historically, multiple hepatic abscesses have a 95-100%
fatal outcome4 and recent series report a mortality from
77-88%.' 1,14,22 The high survival in this subgroup is due
to aggressive surgical drainage, treatment ofthe underlying
disease, and intravenous antibiotic treatment. The first
cure in a patient with multiple hepatic abscesses attributed
in part to antibiotics was reported by Ottenberg and Berck
in 1938 using sulfonilamide.25 In 1954, Glenn and John-
son reported three survivors from multiple pyogenic liver
abscesses and collected 13 others from the literature.5
Today, most patients with multiple pyogenic abscesses
can be salvaged ifthe underlying disease state is controlled.

Surgical drainage should generally be done transperi-
toneally to allow for abdominal exploration and to thor-
oughly explore the liver for multiple hepatic abscesses.
It is difficult to evaluate what type of drain is best from
the data. Dependent drainage with multiple drains con-
sisting of large tube drains and soft rubber drains are
recommended. The tube drains allow for diagnostic con-
trast studies and irrigation treatment after surgery. In this
series the addition of a suction or sump drain did not
enhance abscess cavity evacuation. In Figure 7, the prin-
ciples of management of patients with liver abscesses are
summarized.

Medical treatment alone without drainage was uni-
versally fatal in this series. The poor survival rate has
been documented by other reports.46"' Despite this, some
authors continue to encourage the use ofantibiotics alone
to treat the pyogenic liver abscess.26 This approach is
risky and all hepatic abscesses should be drained to provide
optimum treatment.
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- Liberal use of noninvasive diagnostic tests
- Definition of abscess pathogenesis before surgery
- Celiac arteriography for suspected hepatic tumors
- Broad spectrum antibiotics before surgery
- Transperitoneal surgical exploration and correction of un-

derlying disease
- lntraoperative atraumatic abscess location using thin nee-

dles
- Abscess sample for culture and gram stain with attention

to anaerobic culture technique
- Rule out multiple abscesses
- Tube and soft rubber drains to exit in a direct and dependent

manner
- Be alert for intra-abdominal infectious complications after

surgery
- Attempt percutaneous transhepatic drainage in high risk

patients

FIG. 7. Principles of hepatic abscess management.

Recently, percutaneous catheter drainage of the pyo-
genic hepatic abscess has been suggested as the treatment
ofchoice.27 A collected series of65 patients with abscesses
of the liver have been treated in this way with a 1.5%
mortality.28 However, contraindications to percutaneous
drainage (Fig. 4) leave a highly selected patient population
and should not be compared with a series describing a
total experience. Surgical drainage has the advantage of
allowing for a search for the source of the infection, a
better chance to identify multiple hepatic abscesses, a
more immediate and thorough evacuation of pus, and
decreases the risk ofuncontrolled peritoneal spillage. Per-
cutaneous drainage of liver abscesses does hold promise
for definitive therapy or to delay surgery in high risk
patients that may not tolerate general anesthesia. How-
ever, a prospective randomized trial between patients
drained surgically or percutaneously is needed to evaluate
treatment differences in cost and morbidity.
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DISCUSSION

DR. SEYMOUR I. SCHWARTZ (Rochester, New York): I appreciated
the invitation to discuss this paper and the opportunity of reviewing
this excellent manuscript.
The experience at our own institution agrees completely with that

reported by Drs. Miedema and Dineen in regard to incidence, prevalent
etiologic factors, bacteriology, and results. There are three specific issues
that I would like to address.
The first relates to a subset of patients who present with fever of

unknown origin, and I would suggest that hepatic abscess should be
considered in this group. Of 21 such patients who came to laparotomy
in our institution, three proved to have hepatic abscess. This was in the
era prior to CT scanning and ultrasonography. One of the patients had

no previous operation and no primary source could be defined. In this
patient, Bacteroides was cultured.
The two other patients had Escherichia coli as the etiologic bacterial

agent, and they had undergone biliary surgery 2 and 4 years prior to
this febrile episode.
The second point focuses on a point of disagreement in reference to

the therapeutic use of interventional radiology. (Slide) This is a CT scan
of a patient with a large central hepatic abscess. (Slide) This was drained
by pigtail catheter percutaneously; the patient was discharged in 10 days.

At our institution we have managed I1 such patients with percutaneous
drainage, now under ultrasonographic control. Two have required surgical
intervention; the remaining nine have been discharged with a minimal
hospital stay. Two of the patients had multiple abscesses, and in one
patient four abscesses were drained by this approach.

I would, therefore, ask the authors, at this point in time, if they had


