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Abstract

Knowledge of etiology and timely treatment of under-
lying causes, when possible, play an important role in
the successful therapy of patients with pyogenic liver
abscess (PLA). Recent publications from Central Eu-
rope and Southeast Asia hint at considerable differenc-
es in etiology. In this article, we aim to elaborate these
differences and their therapeutic implications. Apart
from some special types of PLA that are comparable
in Southeast Asia and Central Europe (such as post-
traumatic or postprocedural PLA), there are clear dif-
ferences in the microbiological spectrum, which implies
different risk factors and disease courses. Klebsiella
pneumoniae (K. pneumoniae) PLA is predominantly
seen in Southeast Asia, whereas, in Central Europe, PLA
is typically caused by Escherichia coli, Streptococcus or
Staphylococcus, and these patients are more likely to
be older and to have a biliary abnormality or malig-
nancy. K. pneumoniae patients are more likely to have
diabetes mellitus. Control of septic spread is crucial in
K. pneumoniae patients, whereas treatment of the un-
derlying diseases is decisive in many Central European
PLA patients.
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INTRODUCTION

Pyogenic liver abscess (PLA) is the result of bacterial in-
fection of the liver parenchyma, with subsequent infiltra-
tion by inflammatory cells and formation of a collection
of pus. It is still a severe disease with considerable mor-
tality (6%-14%)"?. Chen ez al” recently have reported
an intensive care unit mortality rate of 28%. Treatment
policies have changed in recent decades as a result of
developments in interventional radiology that offer
imaging-guided percutaneous puncture and drainage as
procedures that are less invasive than surgical therapy.
However, several studies have shown that underlying
diseases and the overall condition of the patients have
major prognostic significance[4’5]. Both the APACHE
(acute physiology and chronic health evaluation) II and
the SAPS (simplified acute physiology score) I scor-
ing methods are appropriate for assessing mortality of
PLA patients[él. Thus, knowledge of etiology and timely
treatment of underlying causes, when possible, play an
important role in successful treatment. Recent publica-
tions from Central Europe and Southeast Asia hint at
considerable differences in etiology. This editorial aims
to elaborate these differences and their therapeutic
implications. Information from recent publications on
liver abscesses from PubMed was used. Kiebsiella PLA is
mainly described in series from Southeast Asia, whereas
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European and American studies usually comprise a mix-
ture of different etiologies. Special interest was placed
on publications devoted to characteristics and specific
features of Klebsiella abscesses as compated to those of
other origin.

GENERAL CONSIDERATIONS ON
CLINICAL MANAGEMENT

Antibiotic treatment is the basis of clinical PLA man-
agement. Gram stain, abscess culture (with sensitivity
testing) and blood culture provide valuable information
to guide successful therapy. Chemaly e @/” have found
that the sensitivity and specificity of Gram stains of liver
abscess material were 90% and 100% for Gram-positive
cocci (GPC) and 52% and 94% for Gram-negative bacilli
(GNB). The sensitivities of the blood cultures for any
GPC and GNB present in the liver abscess were 30% and
39%, respectively. Of the positive blood cultures, 35%
contained organisms not recovered from abscess cultures.
On the other hand, PLA pathogens are usually under-
represented in blood cultures. In a recent study from
Pakistan with a total of 966 patients, 540 responded to
medical therapy, whereas adjunctive percutaneous aspira-
tion was performed in 426. Predictive factors for aspira-
tion of liver abscess were: age = 55 years, size of abscess
= 5 cm, involvement of both lobes of the liver, and du-
ration of symptoms = 7 d". Microbiology also hints at
pathogenesis: local spread typically leads to mixed flora”,
and hematogenous seeding to a single microorganism
(typically Staphylococcus anrens or Streptococcus spp.).

Apart from choosing the right antibiotic, another
crucial concern is whether a sufficient concentration
of the antibiotic reaches the target site. In this context,
Matoba e# a/'” have published an article on intermittent
hepatic artery antibiotic infusion therapy, especially for
patients in whom percutaneous drainage could not be
performed and intravenous administration of antibiotics
was ineffective. The value of this treatment (for a highly
selected patient group) still has to be shown with a larger
number of patients.

As for abscess drainage, the percutancous technique
has often come to replace surgical procedures. Surgery
nonetheless still plays an important role when percutane-
ous drainage fails""! or when underlying pathology such
as biliary disease and malignancy has to be addressed"”.
In selected cases, drainage may also be done laparoscopi-
cally™ or i a trocar in local anesthesia’. Hsich e7 o/
have found that aggressive hepatic resection for patients
with liver abscesses and APACHE II scores of = 15
produce better clinical outcomes than other therapeutic
options.

PLA IN CENTRAL EUROPE

Our patients[ﬂ show the etiological spectrum typical

for our region, with biliary disorders first, followed by
cryptogenic abscess, PLA due to systemic infection,
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Figure 1 Posttraumatic liver abscess. A: Intraoperative image after evacuation
of putrid fluid; B: Detail from the floor of the abscess cavity showing a biliary
fistula (arrow).

and posttraumatic origin. Some other, rarer causes were
also identified (portal route of infection, hydatid origin,
postoperative/postprocedural, foreign body). The mi-
croorganisms found most frequently were Staphylococcus,
Streptococcus and Escherichia coli (E. coli). Kiebsiella spp. were
only found in 5% of cases. In about 25% of the patients,
the abscesses were sterile and this was at least partly due
to antibiotic pretreatment. Anaerobic agents are encoun-
tered with increasing frequency but this might be at-
tributable to improved transport and culture techniques.
A recent study from Spain"® has shown similar results,
with Streptococcus and E. coli found most frequently, but a
higher number of Kiebsiella spp. (14%). The most com-
mon complication was pleural effusion.

Prolonged disease course may result from unexpected
or particularly aggressive agents, underlying pathology
or constant inflammatory stimuli provoked by a foreign
body. As a rare cause of pyogenic abscesses, Salmonella
infection (hematogenous or ascending vz the biliary tree)
has been described" ™.

Underlying pathology is frequently found in our region
and is often the crucial prognostic factor. This includes
gallbladder empyema, biliary fistula® (Figures 1 and 2),
pylephlebitis secondary to acute appendicitis“>**, and
malignancy (e.g. hepatocellular carcinoma, cholangiocar-
cinoma, liver metastases, gallbladder carcinoma, carci-
noma of the papilla, and pancreatic cancer). Operative
treatment of the underlying disease is indicated when-
ever feasible. For the healing of biliary fistula, good bile
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Figure 2 Intraoperative
cholangiogram (injection
of contrast medium into
the fistula ostium).

flow is crucial and may be provided by papillotomy and
biliary stenting. In patients with cryptogenic PLA, silent
abdominal pathology should always be considered and
further studies such as colonoscopy are recommended”’.

In special cases, a foreign body penetrating from the di-
gestive tract may provide a constant stimulus for inflamma-
tion. Several kinds of foreign bodies such as toothpick[zs’zgl,
pinBU], needle, bone”, pen, dental plate, clothespin, wire
crucifix, and rosemary twigm] have been described”. Re-
moval of the foreign body is crucial for successful treat-
ment.

PLA IN SOUTHEAST ASIA
[34-42)

Klebsiella pnenmoniae (K. pnenmoniae) liver abscess re-
cently has been reported as the leading cause of PLA in
Korea and Taiwan, and is described as a globally emerg-
ing infectious disease. K. pneumoniae is found as a harm-
less commensal but is also a frequent nosocomial patho-
gen (causing urinary, respiratory and blood infections)
and the agent of specific human infections including
Friedlinder’s pneumonia, rhinoscleroma and PLAM.

Literature on this entity predominantly comes from
Southeast Asia but it has also been reported as an emerg-
ing problem in North America™. In a recent report from
New York, 60% of the patients with Kiebsiella PLLA were
of Asian origin, although many of them had not resided
in their country of origin for quite some time. Al-
though K. pneumoniae is prevalent in patients with diabe-
tes, it can also attack healthy people or alcoholics™. Foo
et al*" have found that diabetes mellitus is not a predictor
of fatality. The MagA virulence gene has been described
in invasive strains. According to Yeh ez ™ and in ac-
cordance with the bacterial polysaccharide gene nomen-
clature scheme, MagA should be renamed Wzy (KpK1),
the capsular polymerase specific to K. pmeumoniae serotype
K1. Gas formation by mixed acid fermentation of glu-
cose is a typical feature.

K. pneumoniae PLLA constitutes a clinical entity distinct
from polymicrobial liver abscess, has a high propensity to
metastasize, and rarely is associated with intra-abdominal
abnormalities. PLA-producing strains are commonly
resistant to ampicillin. Complications include metastatic
meningitis, endophthalmitis, acute respiratory distress
syndrome, septic pulmonary emboli, and necrotizing fas-
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ciitis. Braiteh ¢# a/*" have described three distinct K. pnen-
moniae liver abscess syndromes: the polymicrobial liver
abscess, the monomicrobial cryptogenic noninvasive liver
abscess, and the monomicrobial cryptogenic invasive K.
puenmoniae-associated liver abscess (CIKPLA) syndromes,
with distinct clinical, epidemiological and outcome fea-
tures. CIKPLA syndrome typically affects diabetic pa-
tients, mainly in Southeast Asia, and is complicated by
septic spread to other organs.

Chen ¢ a/”” have found that, in contrast to patients
with K. pnenmoniae, patients with E. co/i liver abscess were
mote likely to be older and female, have a biliary abnor-
mality or malignancy, pleural effusion, polymicrobial in-
fection with anaerobic or multi-drug-resistant organisms,
a higher APACHE 1I score, and to have been treated
initially with ineffective antibiotics. K. pneumoniae patients
were more likely to have diabetes mellitus and the cause
of infection was often cryptogenic. A higher APACHE
I score at admission and higher frequency of coexisting
malignancy may have contributed to the higher mortality
in E. ¢o/i PLA, but the difference was not statistically sig-
nificant. Tsai ¢ @/’ also have reported lower death rates
for Kiebsiella PLLA. As for older patients, Chen e# al™ have
found that they have a fair outcome but require longer
hospitalization. After successful treatment, the recurrence
rate of Klebsiella liver abscesses is reported to be low™.
Kim ez o/ have described the differences in CT findings
of Klebsiella and non-Klebsiella liver abscesses. The former
has a series of characteristic intra-abscess features: septal
breakage, turquoise-like structure, hairball-like content,
air-fluid level, and no enhanced rim.

Another entity well known in endemic areas of
echinococcosis, but only occasionally found in Central
Europe, is liver abscess of hydatid origin[‘%]. It is usually
associated with few symptoms, because the pericystic
structure acts as a nonspecific defense mechanism. An-
thelminthic drugs are of limited value.

POSTPROCEDURAL AND
POSTTRAUMATIC PLA

These special forms of PLA are seen in Central Europe
and South East Asia. Postprocedural PLA may occur
after hepatic resection; formation of pus in the opera-
tion cavity is usually amenable to percutancous drainage.
Post-transplantation liver abscesses, however, pose more
complex problems. The most common predisposing
factor is hepatic artery thrombosis, which may lead to
fulminant hepatic necrosis, delayed bile leakage or re-
lapsing bacteremia. In contrast to the normal liver, the
graft lacks natural attachments and collaterals. Mortality
of this type of PLA is still high (42%)"" and mean dura-
tion of drainage is long. PLAs may also occur after tran-
sarterial chemoembolization™” for malignant hepatic
tumors, particularly after biliary reconstructive surgery
(aggressive antibiotic prophylaxis is recommended for
these patients). They are also seen as rare complications

after radiofrequency ablation™ " or cryosurgerym.
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About 5% of PLAs are of posttraumatic origin; they
occur in 0.7%-1.5% of patients undergoing nonopera-
tive treatment of liver trauma caused by bacterial seed-
ing of hematoma or necrosis . Risk factors include
enteric injuries, persistent hemorrhage with excessive
need of blood transfusions, and extensive parenchymal
damage. The necessity for antibiotic prophylaxis in liver
trauma patients remains an unresolved question; it might
be justified with liver injury of at least grade 3 and is
usually given with associated open wounds.

CONCLUSION

Apart from some special types of PLA that are com-
parable in Southeast Asia and Central Europe (such as
posttraumatic or postprocedural PLA), there are clear
differences in the microbiological spectrum, which also
implies different risk factors and courses. K. preumoniae
PLA is predominantly seen in Southeast Asia, whereas,
in Central Europe, PLA is typically caused by E. co/,
Streptococens or Staphylococens and these patients are more
likely to be older and to have a biliary abnormality or
malignancy, pleural effusions, and a higher APACHE 1
score. K. pnenmoniae patients are more likely to have dia-
betes mellitus and the cause of infection is often crypto-
genic. The typical complication for Klebsiella infection is
metastatic spread to various organs. On the other hand,
high APACHE 1I scores at admission and a high fre-
quency of coexisting malignancy may often contribute
to a critical course in Central European PLA patients.
Control of septic spread is crucial in K. prenmoniae pa-
tients, whereas treatment of the underlying diseases is a
decisive issue in many Central European PLA patients.

REFERENCES

1 Lee KT, Wong SR, Sheen PC. Pyogenic liver abscess: an
audit of 10 years' experience and analysis of risk factors. Dig
Surg 2001; 18: 459-465; discussion 465-466

2 Yu SC, Ho SS, Lau WY, Yeung DT, Yuen EH, Lee PS, Me-
treweli C. Treatment of pyogenic liver abscess: prospective
randomized comparison of catheter drainage and needle
aspiration. Hepatology 2004; 39: 932-938

3 Chen W, Chen CH, Chiu KL, Lai HC, Liao KF, Ho Y], Hsu
WH. Clinical outcome and prognostic factors of patients
with pyogenic liver abscess requiring intensive care. Crit
Care Med 2008; 36: 1184-1188

4 Mischinger HJ, Hauser H, Rabl H, Quehenberger F, Werkgart-
ner G, Rubin R, Deu E. Pyogenic liver abscess: studies of ther-
apy and analysis of risk factors. World | Surg 1994; 18: 852-857;
discussion 858

5 Cerwenka H, Bacher H, Werkgartner G, El-Shabrawi A,
Kornprat P, Bernhardt GA, Mischinger HJ. Treatment of
patients with pyogenic liver abscess. Chemotherapy 2005; 51:
366-369

6 Chen SC, Huang CC, Tsai S, Yen CH, Lin DB, Wang PH,
Chen CC, Lee MC. Severity of disease as main predictor for
mortality in patients with pyogenic liver abscess. Am | Surg
2009; 198: 164-172

7 Chemaly RF, Hall GS, Keys TF, Procop GW. Microbiology
of liver abscesses and the predictive value of abscess gram
stain and associated blood cultures. Diagn Microbiol Infect
Dis 2003; 46: 245-248

144

&?s:iﬁmg"‘ WJG | www.wjgnet.com

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cerwenka H. Pyogenic liver abscess

Khan R, Hamid S, Abid S, Jafri W, Abbas Z, Islam M, Shah
H, Beg S. Predictive factors for early aspiration in liver ab-
scess. World | Gastroenterol 2008; 14: 2089-2093

Bilimoria KY, Eagan RK, Rex DK. Colonoscopic identifica-
tion of a foreign body causing an hepatic abscess. | Clin Gas-
troenterol 2003; 37: 82-85

Matoba M, Tonami H, Kuginuki M, Yamamoto I, Takashi-
ma S. Intermittent hepatic artery antibiotic infusion therapy
for pyogenic hepatic abscess. Acta Radiol 2004; 45: 13-17

Ng SS, Lee JF, Lai PB. Role and outcome of conventional sur-
gery in the treatment of pyogenic liver abscess in the modern
era of minimally invasive therapy. World | Gastroenterol 2008;
14: 747-751

Cerwenka H. Is surgery still needed for the treatment of
pyogenic liver abscess? Dig Liver Dis 2008; 40: 697-698
Wang W, Lee W], Wei PL, Chen TC, Huang MT. Laparo-
scopic drainage of pyogenic liver abscesses. Surg Today 2004;
34: 323-325

Kayaalp C, Yol S, Nessar G. Drainage of liver abscess via lap-
aroscopic trocar with local anesthesia. Surg Laparosc Endosc
Percutan Tech 2003; 13: 121-124

Hsieh HF, Chen TW, Yu CY, Wang NC, Chu HC, Shih ML,
Yu JC, Hsieh CB. Aggressive hepatic resection for patients
with pyogenic liver abscess and APACHE II score > or =15.
Am | Surg 2008; 196: 346-350

Ruiz-Hernandez JJ, Le6n-Mazorra M, Conde-Martel A,
Marchena-Goémez J, Hemmersbach-Miller M, Betancor-Le6n
P. Pyogenic liver abscesses: mortality-related factors. Eur |
Gastroenterol Hepatol 2007; 19: 853-858

Chaudhry R, Mahajan RK, Diwan A, Khan S, Singhal R,
Chandel DS, Hans C. Unusual presentation of enteric fever:
three cases of splenic and liver abscesses due to Salmonella
typhi and Salmonella paratyphi A. Trop Gastroenterol 2003;
24:198-199

Lee CC, Poon SK, Chen GH. Spontaneous gas-forming liver
abscess caused by Salmonella within hepatocellular carci-
noma: a case report and review of the literature. Dig Dis Sci
2002; 47: 586-589

Rajagopal A, Ramasamy R, Mahendran G, Thomas M.
Hepatic abscess complicating paratyphoid infection. Trop
Gastroenterol 2002; 23: 181-182

Ciraj AM, Reetika D, Bhat GK, Pai CG, Shivananda PG. He-
patic abscess caused by Salmonella typhi. | Assoc Physicians
India 2001; 49: 1021-1022

Rogers T, Wadula J. Salmonella typhi liver abscess. S Afr |
Surg 2001; 39: 137-138

Vidal JE, da Silva PR, Schiavon Nogueira R, Bonasser Filho F,
Hernandez AV. Liver abscess due to Salmonella enteritidis
in a returned traveler with HIV infection: case report and
review of the literature. Rev Inst Med Trop Sao Paulo 2003; 45:
115-117

Cerwenka H, Werkgartner G, Bacher H, el-Shabrawi A,
Mischinger HJ. Intrahepatic hematoma with secondary Sal-
monella infection via biliary fistula. Hepatogastroenterology
1997; 44: 529-532

Sugiyama M, Atomi Y. Pyogenic hepatic abscess with bili-
ary communication. Am | Surg 2002; 183: 205-208

Ochsner A, DeBakey M, Murray S. Pyogenic abscess of the
liver: II. An analysis of forty-seven cases with review of the
literature. Am ] Surg 1938; 40: 292-319

Nishimori H, Ezoe E, Ura H, Imaizumi H, Meguro M, Fu-
ruhata T, Katsuramaki T, Hata F, Yasoshima T, Hirata K,
Asai Y. Septic thrombophlebitis of the portal and superior
mesenteric veins as a complication of appendicitis: report of
a case. Surg Today 2004; 34: 173-176

Zakout R, Santos JM, Ferreira C, Victorino RM. Colonos-
copy for 'cryptogenic' pyogenic liver abscess? Colorectal Dis
2010; 12: 71-72

Liu YY, Tseng JH, Yeh CN, Fang JT, Lee HL, Jan YY. Correct
diagnosis and successful treatment for pericardial effusion

May 28,2010 | Volume 16 | Issue 20 |



29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Cerwenka H. Pyogenic liver abscess

due to toothpick injury: a case report and literature review.
World | Gastroenterol 2007; 13: 4278-4281

Leggieri N, Marques-Vidal P, Cerwenka H, Denys A, Dorta
G, Moutardier V, Raoult D. Migrated foreign body liver
abscess: Illustrative case report, systematic review, and pro-
posed diagnostic algorithm. Medicine 2010; 89: 85-95
Lambert A. Abscess of the liver of unusual origin. N Y Med
] 1898;177-178

Santos SA, Alberto SC, Cruz E, Pires E, Figueira T, Coimbra
E, Estevez ], Oliveira M, Novais L, Deus JR. Hepatic abscess
induced by foreign body: case report and literature review.
World | Gastroenterol 2007; 13: 1466-1470

Clarencgon F, Scatton O, Bruguiere E, Silvera S, Afanou G,
Soubrane O, Vignaux O, Legmann P. Recurrent liver abscess
secondary to ingested fish bone migration: report of a case.
Surg Today 2008; 38: 572-575

Karamarkovic AR, Djuranovic SP, Popovic NP, Bumba-
sirevic VD, Sijacki AD, Blazic IV. Hepatic abscess secondary
to a rosemary twig migrating from the stomach into the
liver. World | Gastroenterol 2007; 13: 5530-5532

Lim SW, Lee EJ, Lee SW, Kim SM, Kim JH, Kim BJ, Jang
BI, Kim TN, Chung MK. [Clinical significance of Klebsiella
pneumoniae in liver abscess] Korean | Gastroenterol 2003; 42:
226-231

Fang CT, Chuang YP, Shun CT, Chang SC, Wang JT. A nov-
el virulence gene in Klebsiella pneumoniae strains causing
primary liver abscess and septic metastatic complications. |
Exp Med 2004; 199: 697-705

Lee HL, Lee HC, Guo HR, Ko WC, Chen KW. Clinical sig-
nificance and mechanism of gas formation of pyogenic liver
abscess due to Klebsiella pneumoniae. | Clin Microbiol 2004;
42: 2783-2785

Chen SC, Tsai S], Chen CH, Huang CC, Lin DB, Wang PH,
Chen CC, Lee MC. Predictors of mortality in patients with
pyogenic liver abscess. Neth | Med 2008; 66: 196-203

Lok KH, Li KF, Li KK, Szeto ML. Pyogenic liver abscess:
clinical profile, microbiological characteristics, and manage-
ment in a Hong Kong hospital. ] Microbiol Immunol Infect
2008; 41: 483-490

Chan KS, Yu WL, Tsai CL, Cheng KC, Hou CC, Lee MC,
Tan CK. Pyogenic liver abscess caused by Klebsiella pneu-
moniae: analysis of the clinical characteristics and outcomes
of 84 patients. Chin Med ] (Engl) 2007; 120: 136-139

Yang CC, Yen CH, Ho MW, Wang JH. Comparison of pyo-
genic liver abscess caused by non-Klebsiella pneumoniae
and Klebsiella pneumoniae. | Microbiol Immunol Infect 2004;
37:176-184

Kim DJ, Pratt DS. Klebsiella liver abscess. | Clin Gastroen-
terol 2003; 36: 186-187

Fang CT, Lai SY, Yi WC, Hsueh PR, Liu KL, Chang SC.
Klebsiella pneumoniae genotype K1: an emerging pathogen
that causes septic ocular or central nervous system compli-
cations from pyogenic liver abscess. Clin Infect Dis 2007; 45:
284-293

Brisse S, Fevre C, Passet V, Issenhuth-Jeanjean S, Tournebize
R, Diancourt L, Grimont P. Virulent clones of Klebsiella
pneumoniae: identification and evolutionary scenario based
on genomic and phenotypic characterization. PLoS One 2009;
4: 4982

Pope JV, Teich DL, Clardy P, McGillicuddy DC. Klebsiella
Pneumoniae Liver Abscess: An Emerging Problem in North
America. | Emerg Med 2008; Epub ahead of print

Pastagia M, Arumugam V. Klebsiella pneumoniae liver
abscesses in a public hospital in Queens, New York. Travel
Med Infect Dis 2008; 6: 228-233

Cheng KS, Tang HL, Hsu CH, Lai HC, Yu CJ, Chou FT. A
clinical survey of Klebsiella pneumoniae virulence and gen-
otype in pyogenic liver abscess. Adv Ther 2007; 24: 589-593
Foo NP, Chen KT, Lin HJ, Guo HR. Characteristics of pyo-

(44

TR
Rrishideny”

WJG | www.wjgnet.com

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

genic liver abscess patients with and without diabetes mel-
litus. Am | Gastroenterol 2010; 105: 328-335

Yeh KM, Kurup A, Siu LK, Koh YL, Fung CP, Lin JC, Chen
TL, Chang FY, Koh TH. Capsular serotype K1 or K2, rather
than magA and rmpA, is a major virulence determinant for
Klebsiella pneumoniae liver abscess in Singapore and Tai-
wan. | Clin Microbiol 2007; 45: 466-471

Braiteh F, Golden MP. Cryptogenic invasive Klebsiella pneu-
moniae liver abscess syndrome. Int | Infect Dis 2007; 11: 16-22
Chen SC, Wu WY, Yeh CH, Lai KC, Cheng KS, Jeng LB,
Wang PH, Lin DB, Chen CC, Lee MC, Bell WR. Comparison
of Escherichia coli and Klebsiella pneumoniae liver abscess-
es. Am | Med Sci 2007; 334: 97-105

Tsai FC, Huang YT, Chang LY, Wang JT. Pyogenic liver ab-
scess as endemic disease, Taiwan. Emerg Infect Dis 2008; 14:
1592-1600

Chen SC, Lee YT, Yen CH, Lai KC, Jeng LB, Lin DB, Wang
PH, Chen CC, Lee MC, Bell WR. Pyogenic liver abscess in
the elderly: clinical features, outcomes and prognostic fac-
tors. Age Ageing 2009; 38: 271-276; discussion

Cheng HC, Chang WL, Chen WY, Kao AW, Chuang CH,
Sheu BS. Long-term outcome of pyogenic liver abscess: fac-
tors related with abscess recurrence. | Clin Gastroenterol 2008;
42:1110-1115

Yang YS, Siu LK, Yeh KM, Fung CP, Huang SJ, Hung HC,
Lin JC, Chang FY. Recurrent Klebsiella pneumoniae liver
abscess: clinical and microbiological characteristics. | Clin
Microbiol 2009; 47: 3336-3339

Kim SB, Je BK, Lee KY, Lee SH, Chung HH, Cha SH. Com-
puted tomographic differences of pyogenic liver abscesses
caused by Klebsiella pneumoniae and non-Klebsiella pneu-
moniae. | Comput Assist Tomogr 2007; 31: 59-65

Manterola C, Barroso M, Vial M, Bustos L, Mufioz S, Losada
H, Bello N, Herndndez F, Carrasco R. Liver abscess of hy-
datid origin: clinical features and results of aggressive treat-
ment. ANZ | Surg 2003; 73: 220-224

Tachopoulou OA, Vogt DP, Henderson JM, Baker M, Keys
TF. Hepatic abscess after liver transplantation: 1990-2000.
Transplantation 2003; 75: 79-83

Huang SF, Ko CW, Chang CS, Chen GH. Liver abscess for-
mation after transarterial chemoembolization for malignant
hepatic tumor. Hepatogastroenterology 2003; 50: 1115-1118
Geschwind JF, Kaushik S, Ramsey DE, Choti MA, Fishman
EK, Kobeiter H. Influence of a new prophylactic antibiotic
therapy on the incidence of liver abscesses after chemo-
embolization treatment of liver tumors. | Vasc Interv Radiol
2002; 13: 1163-1166

Thomas KT, Bream PR Jr, Berlin ], Meranze SG, Wright JK,
Chari RS. Use of percutaneous drainage to treat hepatic ab-
scess after radiofrequency ablation of metastatic pancreatic
adenocarcinoma. Am Surg 2004; 70: 496-499

Shibata T, Yamamoto Y, Yamamoto N, Maetani Y, Shibata
T, Ikai I, Terajima H, Hatano E, Kubo T, Itoh K, Hiraoka M.
Cholangitis and liver abscess after percutaneous ablation
therapy for liver tumors: incidence and risk factors. | Vasc
Interv Radiol 2003; 14: 1535-1542

Kong WT, Zhang WW, Qiu YD, Zhou T, Qiu JL, Zhang W,
Ding YT. Major complications after radiofrequency ablation
for liver tumors: analysis of 255 patients. World | Gastroen-
terol 2009; 15: 2651-2656

Xu KC, Niu LZ, He WB, Hu YZ, Zuo JS. Percutaneous cryo-
surgery for the treatment of hepatic colorectal metastases.
World | Gastroenterol 2008; 14: 1430-1436

Hsieh CH, Chen R], Fang JF, Lin BC, Hsu YP, Kao JL, Kao
YC, Yu PC, Kang SC, Wang YC. Liver abscess after non-
operative management of blunt liver injury. Langenbecks Arch
Surg 2003; 387: 343-347

Hsieh CH, Hsu YP. Early-onset liver abscess after blunt liver
trauma: report of a case. Surg Today 2003; 33: 392-394

S- Editor Wang YR L- Editor Kerr C E- Editor Zheng XM

May 28,2010 | Volume 16 | Issue 20 |



