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Factors Influencing Patients Outcome
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Abstract

Sixty-four consecutive cases of hepatic abscess diagnosed over a 6-year period and all treated by ultrasound-guidedpercutaneous needle
aspiration and systemic antibiotics were retrospectively reviewed to ascertain factors influencing the outcome in these patients. The 64
patients had in total 101 liver abscesses which averaged 4.7 cm in diameter. Two patients (3.1%) required surgery for associated biliary tract
disease. Five patients (7.8%) died from septicaemia and/or serious condition or malignancy. The remaining 57 patients (89.1%) were
successfully treated45 cases (70.3%) showedfully-resolved abscess/es after a mean period of 69.9 days after initial aspiration; 12 patients
(18.8%) showed markedly-shrunken abscess cavity size over an average of 30.7 days and all were asymptomatic on discharge from hospital.

No correlation was demonstrated between number of abscesses and successful patient recovery42 of 46patients (91.3%) with solitary
hepatic abscess recovered, 6 of 8 patients (75.0%) with 2 abscesses and 9 of 10 patients (90.0%) with more than 2 abscesses were successfully
treated. No correlation was detected between abscess size and number of aspirations required, majority of abscesses (73.3%) requiring no
more than two aspirations irrespective of their sizes. Of the 57 patients cured, no significant correlation between abscess size and degree
of abscess healing was evident. Our results demonstrate the effectiveness of percutaneous needle aspiration and it should be considered a

[irst-line treatment in the management of liver abscess, irrespective of their number and sizes.
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Introduction

Liver abscess traditionally has been treated by open
surgical drainage,” mortality rates being as high as 80%
to 100% if left untreated. However, with the advent of
modern non-invasive imaging techniques, percutane-
ous techniques performed under imaging guidance have,
over the recent years, become increasingly acceptable as
a suitable alternative to open surgical drainage.

McFadzean et al? first reported percutaneous needle
aspiration in the treatment of liver abscesses as early as
1953 when they treated 14 patients with solitary pyo-
genic liver abscess successfully by closed needle aspira-
tion and antibiotics. Despite this, continuous
percutaneous catheter drainage has become generally
accepted as standard treatment*® with needle aspiration
being considered only as a means of diagnosing, or
confirming the diagnosis of hepatic abscess. However,
problems and complications may be encountered with
catheter drainage such as haemorrhage, sepsis and cath-
eter dislodgement.” Moreover, several recent studies>"”

have also confirmed the effectiveness of percutaneous
needle aspiration in the treatment of liver abscess. In
addition, needle aspiration is not only simpler and
cheaper, but also more acceptable to the patient than
catheter placement.

We therefore conducted a retrospective review of 64
consecutive cases of liver abscess diagnosed at the Prince
of Wales Hospital, Shatin, Hong Kong, over a period of
six years and all treated by intermittent repeated percu-
taneous needle aspiration and systemic antibiotics to
ascertain the factors, if any, that may influence the
outcome of these patients.

Materials and M ethods

Sixty-four consecutive cases of hepatic abscess diag-
nosed at the Prince of Wales Hospital, Shatin, Hong
Kong, over a period of six years (from 1989 onwards)
were retrospectively studied. The patients’ medical
records, radiological reports, procedure notes and, in
some cases, radiographs were reviewed and these con-
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stitute the basis for this study.

The cohort of patients included 40 male and 24 female
patients with ages ranging from 18 to 81 years and a
mean age of 56.3 years. Forty-six patients (71.9%) had a
solitary abscess, 8 (12.5%) had 2 abscesses, and the
remaining 10 patients (15.6%) had more than 2 ab-
scesses. Seventy-one abscesses were located in the right
hepatic lobe, and 30 in the left lobe, giving a total of 101
abscesses. The lesions ranged in size from 1.0 to 13.0 cm
in diameter, with a mean size of 4.7 cm. Sixty-two
abscesses (61.4%) were smaller than 5 cm in size, 34
(33.7%) were between 5 and 10 cm, and only 5 (4.9%)
were larger than 10 cm in diameter.

Causative organisms were isolated from blood cul-
tures (positive in 7 patients) or aspirated pus (positive in
25 patients), or both (positive blood cultures and aspi-
rated material in 12 patients), or from indirect haemag-
glutination titre for amoeba (positive in 2 cases only, of
which one also had positive blood and aspirated mate-
rial cultures). In the remaining 19 patients, no causative
organism was identified.

All 64 patients were treated by ultrasound-guided
percutaneous needle aspiration and systemic antibiot-
ics. For ultrasound guidance, an Aloka SSD-650 (Aloka
Co. Ltd., Tokyo, Japan) equipped with 3.5 and 5.0 MHz
transducers was used.

Percutaneous approaches to the hepaticabscesses were
performed either through the anterior abdominal wall
with the patient lying supine, or via an intercostal ap-
proach with the patient lying in an oblique position with
his left side down. The abscesses were then aspirated
with 18-gauge needles, varying in length between 10
and 20 cm, depending upon thelocationand depth of the
lesion. The abscesses were aspirated as completely as
possible on each occasion. None of the patients had
drainage cathetersinserted. Aspirated material was sent
immediatelv for microbiological studies. Patients were
started on systemic broad-spectrum antibiotic therapy
usually within 24 hours of hospitalisation and frequently
even before the abscesses were initially aspirated. The
most frequent antibiotic combination used included
cephalosporins, ampicillin, metronidazole and
aminoglycosides. When the results from culture and
sensitivity tests were made available, the choice of anti-
biotics was then accordingly altered if necessary.

Results

Of the 64 patients, 57 cases (89.1%) showed successful
treatment on follow-up ultrasound scans. Ultra-
sonograms on these 57 patients revealed complete ab-
sence and resolution of the abscess cavity in 45 cases
(70.3%) after a mean of 69.9 days after the initial aspira-
tion; in the remaining 12 patients (18.8%), follow-up
ultrasonograms were incomplete but significantly re-
duced and shrunken abscess cavity was demonstrated

in the final scan after a mean of 30.7 days after the first
aspiration, and all the patients were asymptomatic on
discharge from hospital. The average hospitalisation
period for these successfully treated cases was 13.4 days
with a range of 0 to 55 days. Figure la shows an example
of a heterogeneously echoic abscess in the right hepatic
lobe which, after 3 aspirations over a period of two
months, showed complete resolution and replacement
by normal liver parenchyma as demonstrated in
Figure Ib.

Two patients (3.1%) underwent subsequent surgical
treatment for their abscesses due to associated biliary
tract disease. One had recurrent pyogenic cholangitis
complicated by the development of liver abscess and a
biliary stricture in the left hepatic lobe, and subsequently
had a left lateral segmentectomy. The second patient
had associated cholecystitis due to the presence of gall-
stones and underwent cholecystectomy and debride-
ment of the liver abscess.

There were five deaths (7.8%) from septicaemia, either
from their liver abscess or from complications of their

Fig. la. Ultrasound scan showing presence of a heterogeneously echoic abscess in the
right hepatic lobe

Fig. Ib. Follow-up ultrasound scan taken in approximately the same plane two months
later and after three aspirations; there is complete resolution of the abscess and
replacement by normal liver parenchyma.
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serious underlying conditions or malignancies. One
patient had carcinoma of the gallbladder; one was a drug
addict with chronic myeloid leukaemia and also carci-
noma of the oesophagus; one died from chronic renal
failure; the fourth patient had intrahepatic cholelithiasis
complicated by recurrent pyogenic cholangitis, hepatic
and subphrenic abscesses and was considered unfit to
undergo general anaesthesia/surgery, and the last pa-
tient had cholangiocarcinoma.

Out of the total of 64 patients, 31 (48.4%) were aspi-
rated only once, 17 patients (26.6%) twice within a mean
period of 8.1 days, 9 patients (14.1%) 3 times within a
mean period of 16.0 days, 4 patients (6.3%) required 4
aspirations within a mean period of 19.5 days, 2 patients
(3.1%) required 5 aspirations within a mean period of 40
days, and 1 patient (1.6%) was aspirated 7 times within
42 days. The indications for repeat aspirations included
persistence of clinical symptoms, leukocytosis, and sig-
nificant residual abscess collection on follow-up ultra-
sound scan. The mean number of aspirations per patient
was 1.95.

Only 1 patient (1.6%) in our series of 64 patients had a
complication from the needle aspiration procedure. This
occurred in a patient with markedly deranged clotting
times which unfortunately were not available prior to
aspiration of his large hepatic abscess. The procedure
was complicated by haemoperitoneum and subsequent
laparotomy revealed liver laceration from the needle
aspiration. The patient recovered and was discharged 20
days after the initial aspiration; follow-up ultrasound
scans were performed and revealed complete absence of
the abscess cavity 59 days after the initial aspiration
procedure.

Discussion

Currently, the options available for the management
of liver abscess include surgical drainage, continuous
percutaneous catheter drainage, percutaneous needle
aspiration combined with antibiotics, or antibiotics alone.
Open surgical drainage has been the traditional method
of treatment,” but problems may often be encountered
due to difficulty or failure in locating the abscess at
surgery, depth of abscess location within the liver, and
draining only one abscess when multiple abscesses are
present and not recognised. However, modern non-
invasive imaging techniques such as computed tomog-
raphy and ultrasound which have become widely
available, together with the increasing expertise of inter-
ventional radiologists in successfully treating a wide
variety of abscesses using aspiration/drainage catheter
insertion, have therefore resulted in utilising percutane-
ous techniques in the treatment of liver abscesses.>*182

Percutaneous needle aspiration in the management of
liver abscess is not a new concept. It was first reported as
early as 1953 by McFadzean et al*> from Hong Kong, but
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has not been widely adopted as the preferential treat-
ment for liver abscesses, and has generally been re-
garded only as a procedure for diagnosing, or confirming
the diagnosis of hepatic abscess, whereas continuous
percutaneous catheter drainage has come to be consid-
ered as standard treatment.>2 In fact, there has been
some controversy over managing liver abscess by means
of simple needle aspiration and antibiotic therapy only
and without a drainage procedure; some reports have
concluded that this is inadequate® or inferior* to percu-
taneous catheter drainage for the management of liver
abscess. On the other hand, some investigators have
advocated the use of antibiotics alone after percutane-
ous needle aspiration has confirmed or established the
diagnosis, and occasionally, even aspiration has not
been considered necessary %

Our retrospective analysis of 64 consecutive cases
treated by needle aspiration, however, has clearly dem-
onstrated that the majority of hepatic abscesses can be
successfully treated with percutaneous needle aspira-
tion and parenteral antibiotics. Fifty-seven in our series
of 64 patients (89.1%) so treated were cured. Table |
shows the degree of abscess healing in relation to its size
in these 57 patients. It can be deduced from the figures in
the table that in these patients, the size of the abscesses
did not correlate with the extent of healing, as can be
seen with the 4 abscesses measuring over 10 cm in size
which healed completely and the 20 abscesses less than
5 cm in size that showed only partial resolution. How-
ever, follow-up ultrasonograms of the partially resolved
abscesses were incomplete; nevertheless, it is worth
noting that even large abscesses measuring over 10 cm in
diameter can still be treated successfully by percutane-
ous needle aspiration with complete resolution of the
abscess.

The number of aspirations required in relation to the
size of the abscess is shown in Table Il. From this table,
it can be noted that the large majority of abscesses
(73.3%), irrespective of their sizes, required only one or
two aspirations. In fact, approximately half of the total
number of abscesses required only a single aspiration,
about a quarter were aspirated twice, and the remaining
quarter required three or more aspirations. It is thus

TABLEL: ABSCESS HEALING IN RELATION TO ABSCESS SIZE IN
57 PATIENTS TREATED SUCCESSFULLY BY ULTRA-
SOUND-GUIDED PERCUTANEOUS NEEDLE ASPIRATION
AND ANTIBIOTIC THERAPY

Abscess healing Size of abscesses (cm)

<5 5-10 >10
Absent abscess cavity (63) 33 26 4
Shrunken abscess cavity (27) 20 7

Note: Numbers in parentheses represent number of abscesses
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TABLE II: SIZE OF ABSCESSES IN RELATION TO NUMBER OF
ASPIRATIONS

Size of abscess Number of aspirations

1 2 3 4 5 6 7
<5 cm (62) 34 12 10 5 - - 1
5-10 cm (34) 13 12 4 2 1 - 2
>10 cm (5) 3 - 1 - I - -

TABLE 1V: LITERATURE REVIEW OF HEPATIC ABSCESSES
TREATED BY PERCUTANEOUS NEEDLE ASPIRATION

Note: Numbers in parentheses represent number of abscesses

TABLEIIl: OUTCOME OF PATIENTS IN RELATION TO NUMBER OF
ABSCESSES

Number of abscesses Outcome of patients

Recovery Surgery Death
1 Abscess (46) 42 1 3
2 Abscesses (8) 6 0 2
>2 Abscesses (10) 9 1 0

(PNA)

Subsequent

Number of catheter

cases treated  Success Failure  drainage

by PNA No. % No. No.
1. McFadzean et al* (1953) 14 14 100 0 0
2. Perera et al'’ (1980) 7 7 100 0 0
3. Berger et al'' (1982) 15 15 100 0 0
4. McCorkell et al® (1985) 11 1 91 10 4
5. Attar et al' (1986) 4 4 100 O 0
6. Juul et al** (1990) 11 8§ 727 3 0
7. Civardi et al'* (1990) 8 8§ 100 O 0
8. Stain et al'> (1991) 29 23 793 6 5
9. Robert et al*® (1992) 16 6 375 10

10. Baek et al'®(1993) 25 24 96 1 0
11. Giorgio et al'7 (1995) 115 113 983 2 0
12. Lo et al (1997) 64 57 891 7 0

Note: Numbers in parentheses represent number of patients

evident that abscess size bears no relation to the number
of aspirations required.

Also, the number of abscesses present did not appear
to influence the outcome of the patients in our series. Of
the 46 patients with solitary liver abscess, 42 (91.3%)
recovered. Six of the 8 patients (75.0%) with 2 abscesses
were successfully treated, and 9 of the 10 patients (90.0%)
with more than 2 abscesses recovered, as is summarised
in Table III.

Review of the literature also reveals very favourable
outcome in patients with hepatic abscess treated by
percutaneous needle aspiration, most studies reporting
success rates of over 70% (Table IV) with the exception
of 2 studies, by McCorkell and Niles® and Robert et al.®
Our results of 57 patients out of 64 (89.1%) successfully
treated also appear comparable with the favourable
reports in the literature. We therefore strongly believe
that ultrasound-guided percutaneous needle aspiration
is a simple, safe and effective procedure. It offers the
advantages of avoiding general anaesthesia and opera-
tive procedure, few complications, minimal morbidity,
better acceptance by patients, and no indwelling drain-
age catheter to look after with its associated complica-
tions such as risk of infection, obstruction or
dislodgement of the catheter. In addition, it is useful not
only for confirming the diagnosis of liver abscess, but
also for identifying the causative organism/s and deter-
mining antibiotic sensitivity, and should preferably be
carried out in all cases prior to starting the patients on
antibiotic treatment. The reason for failing to isolate
organism/s in either blood or pus culture in a significant
number of patients in our series may be due to antibiotic
therapy being initiated prior to aspiration. In terms of
factors that may influence patient’s outcome, we have

not been able to demonstrate any significant correlation
between size/number of abscesses present, and the
degree of abscess healing or number of aspirations
required or patient’s outcome. Percutaneous needle as-
piration should therefore be considered a first-line thera-
peutic procedure in the management of hepatic abscesses,
irrespective of the number or size of abscesses present.

REFERENCES

1 Oschner A, Debakey M, Murray S. Pyogenic liver abscess. II: an analysis of
47 cases with review of the literature. Am | Surg 1938; 40:292-319.

2. McFadzean A ] S, Chang KPS, Wong C C. Solitary pyogenic abscess of the
liver treated by closed aspiration and antibiotics. A report of 14 consecutive
cases with recovery. Br ] Surg 1953; 41:141-52.

3. Smith E H, Bartrum R J. Ultrasonically guided percutaneous aspiration of
abscesses. Am ] Roentgenol 1974; 122:308-12.

4. Haaga] R, Weinstein A J. CT-guided percutaneous aspiration and drainage
of abscesses. Am ] Roentgenol 1980; 135:1187-94.

5. Sones P J. Percutaneous drainage of abdominal abscesses. Am ] Roentgenol
1984; 142:35-9.

6. vanSonnenberg E, Mueller P R, Ferrucci ] T. Percutaneous drainage of 250
abdominal abscesses and fluid collections. Part I: Results, failures and
complications. Radiology 1984; 151:337-41.

7. Mueller P R, vanSonnenberg E, Ferrucci ] T. Percutaneous drainage of 250
abdominal abscesses and fluid collections. Part Il: Current procedural
concepts. Radiology 1984; 151:343-7.

8. Casola G, vanSonnenberg E. Diagnosis and percutaneous drainage of
abdominal abscesses. Clin Gastroenterol 1985; 14:469-83.

9. Lambiase R E, Deyoe L, Cronan ] J, Dorfman G S. Percutaneous drainage of
335 consecutive abscesses: Results of primary drainage with I-year follow-
up. Radiology 1992; 184:167-79.

10. Perera MR, Kirk A, Noone P. Presentation, diagnosis and management of
liver abscess. Lancet 1980; 2:629-32.

11. Berger L A, Osborne D R. Treatment of pyogenic liver abscesses by

Annals Academy of Medicine



12.

13.

14,

15.

16.

17.

18.

19.

percutaneous needle aspiration. Lancet 1982; 1:132-4.

Attar B, Levendoglu H, Cuasay N S. CT-guided percutaneous aspiration
and catheter drainage of pyogenic liver abscesses. Am } Gastroenterol
1986; 81:550-5.

Juul N, Sztuk F J S, Torp-Pedersen S, Burcharth F. Ultrasonically guided
percutaneous treatment of liver abscesses. Acta Radiol 1990; 31:275-7.

Civardi G, Fornari F, Cavanna L, Sholli G, Di Stasi M, Buscarini L. Ultrasoni-
cally guided percutaneous drainage of abdominal fluid collections: a long-
term study of its therapeutic efficacy. Gastrointest Radiol
1990; 15:245-50.

Stain S C, Yellin A E, Donovan A ], Brien H W. Pyogenic liver abscess.
Modern treatment. Arch Surg 1991; 126:991-6.

Baek SY, Lee M G, Cho K S, Lee S C, Sung K B, Auh Y H. Therapeutic
percutaneous aspiration of hepatic abscesses: effectiveness in 25 patients.
Am ] Roentgenol 1993; 160:799-802.

Giorgio A, Tarantino L, Mariniello N, Francica G, Scala E, Amoroso P, et al.
Pyogenic liver abscesses: 13 years of experience in percutaneous needle
aspiration with US guidance. Radiology 1995; 195:122-4.

vanSonnenberg E, D’Agostino H B, Casola G, Halasz N A, Sanchez R B,
Goodacre B W. Percutaneous abscess drainage: Current concepts. Radiol-
ogy 1991; 181:617-26.

Martin E C, Karlson K B, Fankuchen E, Cooperman A, Casarella W J.
Percutaneous drainage in the management of hepatic abscesses. Surg Clin
North Am 1981; 61:157-67.

20.

21

22.

23.

24,

25.

26.

217.

28.

29.

Hepatic Abscess Treated by PNA—R H G Lo et al 177

Sheinfeld AM, Steiner A E, Rivkin L B, Dermer R H, Shemesh 0 N, Dolberg
M S. Transcutaneous drainage of abscesses of the liver guided by computed
tomography scan. Surg Gynecol Obstet 1982; 155:662-6.

Greenwood L H, Collins T L, Yrizarry ] M. Percutaneous management of
multiple liver abscesses. Am J Roentgenol 1982; 139:390-2.

Kuligowska E, Connors S K, Shapiro ] H. Liver abscesses: sonography in
diagnosis and treatment. Am ] Roentgenol 1982; 138:253-7.

Wong K P. Percutaneous drainage of pyogenic liver abscesses. World J Surg
1990; 14:492-7.

Gerzof S G, Johnson W C, Robbins A H, Nasbeth D C. Intrahepatic
pyogenic abscess: Treatment by percutaneous drainage. Am ] Surg
1985; 149:487-94.

McCorkell S J, Niles N L. Pyogenic liver abscesses: Another look at medical
management. Lancet 1985; 1:803-6.

Robert J H, Mirescu D, Ambrosetti P, Khoury G, Greenstein A J, Rohner A.
Critical review of the treatment of pyogenic hepatic abscess. Surg Gynecol
Obstet 1992; 174:97-102.

Reynolds T B. Medical treatment of pyogenic liver abscess. Ann Intern Med
1982; 96:373-4.

Maher ] A, Reynolds T B, Yellin A E. Successful medical treatment of
pyogenic liver abscess. Gastroenterology 1979; 77:618-22.

Herbert D A, Fogel D A, Rothman J, Wilson S, Simmons F, Ruskin J.

Pyogenic liver abscesses: successful non-surgical therapy. Lancet
1982; 1:134-6.

March 1998. Vol. 27 No. 2



	Content

