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Abstract
Hepatic abscess caused by foreign body penetration of 
the alimentary tract is rare. We report a case of gastric 
antrum penetration due to a toothpick complicated by 
liver abscess formation. A 41-year-old man was admit-
ted to our hospital with the chief complaint of upper 
abdominal pain for 2 mo. Esophagogastroduodenos-
copy performed at a local clinic revealed a toothpick 
penetrating the gastric antrum. Computed tomography 
(CT) of the abdomen at our hospital revealed a gastric 
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foreign body embedded in the posterior wall of gastric 
antrum with regional phlegmon over the lesser sac and 
adhesion to the pancreatic body without notable vascu-
lar injury, and a hepatic abscess seven cm in diameter 
over the left liver lobe. Endoscopic removal of the for-
eign body was successfully performed without compli-
cation. The liver abscess was treated with parenteral 
antibiotics without drainage. The patient’s recovery was 
uneventful. Abdominal ultrasonography demonstrated 
complete resolution of the hepatic abscess six months 
after discharge. Relevant literature from the PubMed 
database was reviewed and the clinical presentations, 
diagnostic modalities, treatment strategies and out-
comes of 88 reported cases were analyzed. The results 
showed that only 6 patients received conservative 
treatment with parenteral antibiotics, while the major-
ity underwent either image-guided abscess drainage 
or laparotomy. Patients receiving abscess drainage via  
laparotomy had a significantly shorter length of hos-
pitalization compared with those undergoing image-
guided drainage. There was no significant difference in 
age between those who survived and those who died, 
however, the latter presented to hospitals in a more 
critical condition than the former. The overall mortality 
rate was 7.95%.

© 2014 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: Hepatic abscess caused by foreign body pen-
etration of the alimentary tract is rare and most cases 
are treated surgically. We demonstrate the success-
ful conservative treatment of a patient by combining 
endoscopic removal of the foreign body and broad-
spectrum antibiotic coverage. A review of the literature 
highlighted the importance of ruling out the possibility 



ing glucose level, renal function, liver enzymes, amylase, 
lipase, and alpha-fetoprotein, were all within normal lim-
its. Blood culture yielded no bacterial growth. Chest and 
abdominal radiographs were unremarkable. Computed 
tomography (CT) of  the abdomen revealed a hyperdense, 
linear foreign body within the gastric antrum with trans-
gastric penetration through the posterior wall of  the an-
trum and close contact with the pancreatic body (Figure 
1). Significant edematous wall thickening of  the gastric 
antrum and lower body with regional phlegmon over the 
lesser sac extending to the porta hepatis was also found. 
There was no apparent vascular injury. In addition, a 7-cm 
hypodense mass was found in the left liver lobe (Figure 
2). The initial diagnosis was hepatic abscess complicat-
ing foreign body penetration of  the gastric antrum. The 
foreign body, a 7-cm wooden toothpick, was successfully 
removed endoscopically using a pair of  grasping forceps 
(FG-44NR-1, Olympus, Tokyo, Japan) (Figure 3) without 
notable complications. His upper abdominal pain sub-
sided dramatically after the foreign body was removed. A 
parenteral proton pump inhibitor was prescribed for the 
small gastric ulcer resulting from removal of  the foreign 
body. Percutaneous drainage of  the liver abscess was not 
performed due to the absence of  liquefaction. Intrave-
nous antibiotics including ceftriaxone 2 g/d and metroni-
dazole 500 mg every eight hours were administered. The 
patient was discharged after 10 d of  parenteral antibiotic 
treatment. He remained symptom-free and treated with 
an oral antibiotic (levofloxacin 500 mg/d) for a further 
two weeks during follow-up at the outpatient clinic until 
C-reactive protein decreased to the normal limits. After 
discharge, the patient underwent serial abdominal ultraso-
nographic examinations every two weeks for one month 
and then monthly to confirm resolution of  the liver 
abscess. Complete resolution of  the hepatic abscess was 
noted six months after discharge. 

DISCUSSION
Review of literature
We searched the PubMed database for relevant English 
literature from 1955 to 2013 using the key words “liver 
abscess”, “hepatic abscess”, and “foreign body”. The 
clinical presentations, diagnostic modalities, treatment 
strategies and outcomes of  the reported cases were 
reviewed and analyzed. All statistical analyses were per-
formed using commercially available software (SPSS, 
version 15.0 for Windows). Data were expressed as mean 
± SD. The Student t test was used for comparison of  
two different sets of  continuous values. Differences were 
considered statistically significant when P < 0.05.

Background review
The first case of  hepatic abscess secondary to gastroin-
testinal tract perforation caused by a foreign body was 
reported by Lambert in 1898[3]. Since then, migrated 
foreign bodies, albeit uncommon, have been increasingly 
recognized as a potential cause of  failure in the treatment 
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of foreign body penetration of the alimentary tract in 
patients with liver abscesses and no identifiable un-
derlying condition, particularly those refractory to con-
ventional treatment. Appropriate diagnostic strategies, 
including imaging studies and surgical exploration, may 
be indicated for early diagnosis and timely treatment of 
this potentially lethal condition. 
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INTRODUCTION
Accidental ingestion of  foreign bodies is not uncom-
mon and about 80%-90% of  ingested foreign bodies 
pass through the gut uneventfully within 1 wk[1]. In fact, 
less than 1% of  patients who ingested a foreign body 
developed complications such as perforation or penetra-
tion of  the gastrointestinal tract[2]. The development of  a 
hepatic abscess secondary to a foreign body penetrating 
the gastrointestinal tract is even more unusual. We report 
a case of  liver abscess induced by an ingested foreign 
body which penetrated the gastric antrum. The abscess 
was successfully treated by endoscopic retrieval of  the 
foreign body and broad-spectrum antibiotic coverage. We 
performed a search of  relevant English literature in the 
PubMed database, reviewed the cases reported, and ana-
lyzed the data. Crucial information regarding this disease 
entity was then collected, reviewed, and summarized in 
this study.

CASE REPORT
A 41-year-old man with no previous history of  medical 
illness presented to our outpatient clinic with intermit-
tent upper abdominal pain and acid regurgitation for two 
months. The patient did not experience nausea, vomit-
ing, melena, passage of  bloody stool or change in bowel 
habit. However, he recalled that fever occurred when the 
abdominal pain first started. Although he denied foreign 
body ingestion, esophagogastroduodenoscopy performed 
at a local clinic revealed a toothpick penetrating the pos-
terior wall of  the gastric antrum. He was then referred 
to our emergency department for further treatment. On 
arrival at the emergency department, his vital signs were 
stable with a body temperature of  36.9 ℃, pulse rate of  
95 breaths/min, respiratory rate of  16 breaths/min, and 
blood pressure of  140/71 mmHg. Physical examination 
was essentially normal except for mild epigastric tender-
ness. Laboratory studies showed a white blood cell count 
of  14600/mm3 with 66.4% neutrophils, a hemoglobin 
level of  13.4 mg/dL, and a C-reactive protein concentra-
tion of  0.535 mg/dL. Serum biochemical analyses includ-



of  hepatic abscesses[4]. 

Demography and clinical manifestations
In the present study, a total of  79 journal articles were 
identified with 88 patients reviewed[4-82], including 64 
(73%) males and 24 (27%) females. The mean age of  the 
patients was 50.4 ± 18.6 years (ranging from 11 mo to 
86 years). Although the signs and symptoms of  hepatic 
abscesses resulting from gastrointestinal perforation by 
foreign bodies were often subtle and non-specific[65], 

abdominal pain (77.3%) and fever (58%) were the most 
common, followed by vomiting (19.3%) and nausea 
(13.6%). The frequencies of  clinical manifestations in this 
study were consistent with those of  a previous study[65]. 
However, weight loss, which was considered a feature of  
the systemic response to an ongoing infection such as 
abscess formation, was not apparent in the present study. 
Moreover, the value of  a history of  foreign body inges-
tion as a guide for diagnosis was disappointing as only 5% 
of  patients reported a positive history[4]. In addition, our 
patient did not recall any episode of  foreign body inges-
tion even after the diagnosis was made. 

Foreign bodies
Of  the foreign bodies reported, the frequency of  occur-
rence in decreasing order was fish bone (33%), toothpick 
(27.3%), chicken bone (12.5%), and needle (9.1%), while 
other objects including clothespin[75], toothbrush[38,40], 
rosemary twig[36], pacemaker[34], rabbit bone[70], pen[59], 
lobster shell[77], metal wire[43], and dental plate[67] have also 
been sporadically documented. Similar findings were ob-
served in a previous study[4]. The literature review in the 
present study demonstrated that the size of  the foreign 
bodies ranged from as small as 1 cm (fish bone)[72] to over 
19 cm (toothbrush)[38]. 

Site of perforation, location and size of liver abscess
The review of  available literature showed that the stom-
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Figure 1  Imaging studies with contrast-enhanced computed tomography 
scan. A: A hyperdense linear foreign body embedded in the posterior wall of 
the antrum with transgastric penetration and attachment to the upper pancreatic 
border (arrow); B: Sagittal multiplanar reformation image demonstrating close 
contact of the foreign body to the pancreas without evidence of vascular injury 
(arrow).

A

B

Figure 2  Liver abscess demonstrated in imaging study. Contrast-enhanced 
computed tomography scan showing a 7-cm hypodense mass in the lateral 
segment of the left hepatic lobe (outlined by arrows). 

A

B

Figure 3  Endoscopic retrieval of the foreign body penetrating the stom-
ach. A: Removal of the toothpick penetrating the posterior wall of the gastric 
antrum by a pair of grasping forceps; B: The foreign body removed: a 7-cm long 
wooden toothpick with two sharp ends. 
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CT, on the other hand, is the preferred imaging study 
for diagnosis due to its high resolution and accuracy in 
the identification of  foreign bodies[44]. It is also useful in 
evaluating the depth and complication of  the penetration. 
Indeed, the literature review in the present study showed 
that although there is no unanimous gold standard for 
the diagnosis of  small-sized foreign bodies that have pen-
etrated the alimentary tract, CT was the most commonly 
used diagnostic tool (60.2%). However, the accuracy of  
CT is limited by the lack of  observer awareness. A high 
index of  suspicion must be maintained for the correct 
diagnosis. It is also noteworthy that diagnosis was estab-
lished only via laparotomy in up to 14.8% of  all reported 
patients whose recovery was uneventful. Therefore, time-
ly surgical exploration is recommended for patients with 
diagnostic uncertainties. Endoscopy may aid in diagnosis 
when it is performed at an early stage, before complete 
migration of  the foreign body and mucosal healing[51]. In 
our patient, a toothpick penetrating the gastric antrum 
was disclosed by esophagogastroduodenoscopy as his 
initial presentations were upper abdominal pain and acid 
regurgitation. CT later revealed a 7-cm left hepatic lobe 
abscess. 

Hepatic abscesses may result from hematogenous dis-
semination of  pathogens via either the portal venous sys-
tem from the gastrointestinal tract or the hepatic artery 
from sepsis, ascending cholangitis, or local spread of  in-
fection. Development of  the hepatic abscess in our case 
was probably caused by the spread of  phlegmon along 
the lesser sac. The clinical manifestations of  hepatic ab-
scess secondary to foreign body perforation vary and are 
usually subtle. In our case, classic symptoms of  pyogenic 
hepatic abscess such as high fever and severe abdomi-
nal pain were absent. Adhesions from slow progressive 
inflammatory or fibrotic reactions (Figure 1) may have 
prevented free intra-peritoneal spillage of  gastrointestinal 
contents and the resulting full-blown peritonitis which 
usually presents with high fever and severe abdominal 
pain. In the current study, the lack of  significant differ-
ences in demographic, clinical manifestations, and patho-
gens between the survivors and the patients who died, 
except for the correct diagnosis in the former, highlighted 
the importance of  timely diagnosis of  this condition.

Pathogens
With regard to the identification of  pathogens, a review 
of  the relevant literature showed a single bacterial strain 
in the majority of  cases (54.5%) with an incidence of  
two bacterial flora and multi-flora (i.e., three or more) 
being 18.2% and 12.7%, respectively. Negative culture 
results were noted in 14.5% of  all reported cases, whereas 
bacterial culture was positive in only one of  six (16.7%) 
patients in the literature with undrainable abscesses. Of  
all the identified pathogens, the most commonly isolated 
was Streptococcus species (72.3%), followed by Escherichia coli 
(17%) and Klebsiella pneumoniae (10.6%) (Table 2). One pa-
tient with identified candidal infection was found to have 
received a local steroid injection for long-standing lumbar 

ach was the most common site of  perforation (40.9%), 
followed by the duodenum (20.5%) and colon (11.4%). 
These results are similar to those of  a previous study 
which reported that the stomach and duodenum were 
the most common sites of  foreign body-induced perfora-
tion[65]. With regard to the location of  the hepatic abscess, 
the left lobe was most commonly affected (65.9%), fol-
lowed by the right lobe (29.5%), and bilobar involvement 
(4.5%). The size of  the liver abscesses ranged from 2 to 
16 cm (mean, 6.82 ± 3.09 cm). In contrast to cryptogenic 
hepatic abscesses which often affect the right liver lobe, a 
predominance of  left lobe involvement was noted in liver 
abscesses induced by foreign body penetration[4]. Further-
more, liver abscess secondary to foreign body penetration 
of  the gastrointestinal tract should be ruled out when 
encountering a lesion without an identifiable underlying 
condition combined with treatment failure[4].

Establishment of diagnosis
Diagnosis was made by CT in the majority of  patients 
(53/88, 60.2%), followed by ultrasonography (21/88, 
23.9%), radiographs (14/88, 15.9%), and laparotomy 
(13/88, 14.8%). Combined diagnostic modalities were 
also adopted, including the combination of  ultrasonogra-
phy and CT (13/88, 14.8%), radiographs and CT (3/88, 
3.4%) as well as the combination of  radiographs, ultraso-
nography and CT (6/88, 6.8%). Initial diagnosis was not 
established in two patients who presented to hospitals 
with persistent symptoms during their second visit when 
correct diagnoses were made[49,63]. Diagnosis was not 
established in seven cases until autopsy[13,20,22,26,27,71]. The 
frequencies of  use of  different diagnostic modalities are 
summarized in Table 1.

The choice of  diagnostic modality depends on the 
nature and size of  the ingested object. For instance, al-
though plain abdominal radiography is usually the initial 
screening imaging study of  choice for patients with a 
complaint of  abdominal pain, the ingested foreign body 
is usually not identified on plain radiography unless it is 
radiopaque. On the other hand, a metallic object is easily 
detected by plain radiography, despite poor definition of  
the exact location. In such cases, abdominal ultrasonogra-
phy may be a convenient and radiation-free screening tool 
for identifying the abscess and possibly the foreign body. 

Table 1  Diagnostic tools adopted for the diagnosis of foreign 
body penetration of the alimentary tract from the literature 
review

Diagnostic tools n  (%)

Computed tomography 53 (60.20)
Ultrasonography 21 (23.90)
Radiographs 14 (15.90)
Laparotomy 13 (14.80)
Autopsy 7 (7.95)
Esophagogastroduodenoscopy 4 (4.55)
Colonoscopy 3 (3.41)
Endoscopic ultrasonography 1 (1.14)
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and leg pain. An immunocompromised status due to pro-
longed steroid use, therefore, may have contributed to the 
infection. As Streptococcus species, Escherichia coli and Klebsiella 
pneumoniae were the most commonly identified pathogens, 
empirical antibiotic therapy with ampicillin/sulbactam or 
second-generation cephalosporins (e.g., cefoxitin) may be 
included in the initial treatment regimen.

Treatment strategy and hospital course
The recommended treatment protocol for this clinical 
entity comprises removal of  the foreign body and drain-
age of  the hepatic abscess. In cases of  hepatic abscesses 
related to foreign body migration, the overall rate of  cure 
without foreign body removal is low (9.5%)[4]. Therefore, 
removal of  the foreign body is critical for resolving the 
abscess and closure of  the fistulous tract. Strategies for 
the removal of  a foreign body penetrating the gastroin-
testinal tract include laparotomy as well as laparoscopic, 
endoscopic, or percutaneous interventional radiological 
approaches[23,31,51,62,63]. The literature review showed that 
the foreign bodies were removed by surgery (laparotomy 

or laparoscopic approach) in 62 (70.5%) patients, and 
by endoscopy in 10 (11.4%) patients. Other approaches 
included percutaneous radiological intervention[62] (n = 1, 
1.1%) and ultrasound-guided fluoroscopy[29] (n = 1, 1.1%). 
The foreign bodies were allowed to remain in place in 
three (3.4%) patients[17,53,80], whereas spontaneous pas-
sage was noted in two (2.3%) cases[10,46] (Table 3). On the 
other hand, liver abscesses were treated by drainage via 
laparotomy in the majority of  patients (n = 43, 48.9%), 
followed by image-guided drainage (n = 18, 20.5%), 
hepatectomy (n = 8, 9.1%), and laparoscopic drainage (n 
= 5, 5.7%). Six (6.8%) patients received only antibiotic 
treatment[17,34,51,53,69,81] (Table 4). 

The mean length of  hospitalization in the docu-
mented cases was 17.5 ± 17.3 d (ranging from 2 h to 64 
d). The hospital stay was significantly shorter for patients 
receiving laparotomy (13.2 ± 4.6 d), compared with those 
undergoing abscess drainage under either CT- (47 ± 24 d) 
or echo-guidance (29.8 ± 22.2 d) (P < 0.05). Moreover, 
the hospitalization in patients receiving image-guided 
drainage was longer than those receiving only antibiotic 
treatment (11 ± 4.2 d), although the difference did not 
reach statistical significance (P = 0.1961). One possible 
explanation for this finding is that the drainage group 
generally had severe disease and a more complicated 
clinical course with larger abscesses and liquefaction 
compared with the antibiotics-only group. No statistically 
significant difference in the length of  hospitalization be-
tween the open drainage and antibiotics-only groups was 
observed (P = 0.5489). 

Although there is no established guideline regard-
ing the choice of  treatment strategy for this rare disease 
entity, the current study showed that abscess drainage 
via laparotomy in suitable candidates may shorten the 
length of  hospital stay compared with those receiving 
image-guided drainage. On the other hand, the choice of  
conservative treatment with parenteral antibiotics may 
be a therapeutic option for patients with liver abscesses 
without evidence of  liquefaction. Indeed, a liver abscess 
up to 7 cm was resolved after antibiotic treatment in our 
patient. Although the literature review in the present 
study showed no bacterial resistance in this clinical set-
ting, broad-spectrum antibiotics (e.g., carbapenems) may 
be included in the empirical treatment regimen against 
drug-resistant organisms.

Table 2  Prevalence of bacterial flora identified in patients 
with foreign body penetration of the alimentary tract with 
liver abscess formation

Bacterial flora Prevalence No. of patients

Streptococcus sp. 72.30% 34
Escherichia coli 17.00%   8
Klebsiella pneumoniae 10.60%   5
Gram (+) cocci   6.38%   3
Bacteroids sp.   4.26%   2
Eikenella corrodens   4.26%   2
Enterobacter cloacae   4.26%   2
Mixed anaerobes   4.26%   2
Staphylococcus aureus   4.26%   2
Anaerobic Gram (+) cocci   2.13%   1
Candida sp.   2.13%   1
Enterococcus sp.   2.13%   1
Gram (+) bacilli   2.13%   1
Gram (-) bacilli   2.13%   1
Proteus sp.   2.13%   1

Table 3  Procedures for foreign body removal in 88 reported 
patients

Procedures n  (%)

Surgery 62 (70.50)
   Laparotomy 54 (61.40)
   Laparoscopy 8 (9.10)
Endoscopic intervention 10 (11.36)
   Esophagogastroduodenoscopy 4 (4.55)
   Colonoscopy 4 (4.55)
   Sigmoidoscopy 1 (1.14)
   Single balloon enteroscopy 1 (1.14)
Autopsy 7 (7.95)
Foreign body not removed 3 (3.41)
Spontaneous passage 2 (2.27)
Not mentioned 2 (2.27)
Percutaneous interventional radiological approach 1 (1.14)
Ultrasound guided fluoroscopy 1 (1.14)

Table 4  Management strategies for liver abscesses caused by 
foreign body penetration of the alimentary tract in the 88 
reported patients

Procedures n  (%)

Drainage via laparotomy 43 (48.86)
Image guided drainage 18 (20.45)
Hepatectomy 8 (9.10)
Laparotomy 6 (6.82)
Laparoscopy 2 (2.27)
Autopsy 7 (7.95)
Antibiotics alone 6 (6.82)
Laparoscopic drainage 5 (5.68)
Not mentioned 1 (1.14)
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Most patients previously reported to have hepatic 
foreign bodies were treated with laparotomy which is ef-
fective, but invasive[65]. On the other hand, although en-
doscopy can be performed via the gastrointestinal tract, 
this procedure can be technically demanding[31,51]. In our 
case, as most of  the toothpick was within the stomach 
and apparent intra-peritoneal free air or vascular injury 
was absent, endoscopic removal was the preferred treat-
ment strategy. This was performed successfully without 
complication. Treatment of  hepatic abscess includes 
drainage and antibiotic therapy. As liquefaction of  the 
hepatic abscess was not evident in our case, conservative 
treatment rather than drainage was chosen. Unlike other 
reported cases of  hepatic abscesses secondary to foreign 
body penetration with delayed diagnosis and complicated 
clinical courses[4,20,33], our patient recovered uneventfully 
and was discharged after 10 d of  antibiotic treatment. 
Possible reasons for the non-complicated clinical course 
may be the relatively small perforation without gross 
intra-peritoneal spillage of  gastrointestinal contents, ef-
fective antibiotic treatment against relatively less virulent 
bacterial flora of  the upper compared with those of  the 
lower gastrointestinal tract, and prompt removal of  the 
foreign body before its complete migration which may 
have caused further damage to the surrounding structures 
such as the pancreatic ductal system and vasculature.

Prognosis
All patients with a diagnosis established during hospital-
ization eventually recovered regardless of  the treatment 
strategy chosen. On the other hand, seven (four males 
and three females) died due to the originally undetected 
condition that was evident only after autopsy[13,20,22,26,27,71], 
giving an overall mortality rate of  7.95% (7/88). The 
major cause of  death was septic shock. The age of  the 
patients who died ranged from 43 to 86 years (mean 56.1 
± 15.8 years). There was no significant difference in age 
between the expired patients and the survivors (mean 
50.4 ± 18.5 years; range 1-80 years). The overall survival 
rate of  patients with timely diagnosis was 100% (81/81), 
whereas the mortality rate of  those without definite diag-
nosis until autopsy was also 100% (7/7).

In summary, we report an unusual case of  hepatic ab-
scess caused by toothpick penetration of  the gastric an-
trum. Although most cases of  foreign body penetration 
of  the gastrointestinal tract complicated by liver abscess 
are treated surgically, we demonstrated that a conservative 
management strategy combining endoscopic removal of  
the foreign body and broad-spectrum antibiotic coverage 
may be a feasible therapeutic option. Abscess drainage in 
suitable cases and identification of  causative organisms 
are also necessary for successful conservative treatment. 
A review of  the literature highlighted the importance 
of  ruling out the possibility of  foreign body-induced 
penetration of  the alimentary tract in patients with liver 
abscesses and no identifiable underlying condition, partic-
ularly those refractory to conventional treatment. Appro-
priate diagnostic strategies, including imaging studies and 

surgical exploration, may be indicated for early diagnosis 
and timely treatment of  this potentially lethal condition.

COMMENTS
Case characteristics
A 41-year-old man with no previous history of medical illness presented with 
intermittent upper abdominal pain for 2 mo. 
Clinical diagnosis
Physical examination demonstrated mild epigastric tenderness on palpation.
Differential diagnosis
The presence of pyogenic abscess may be assessed using abdominal sonog-
raphy, whereas peptic ulcer disease and reflux esophagitis may be ruled out by 
esophagogastroduodenoscopy.
Laboratory diagnosis
Not only did a hematological study show no remarkable anemia, leukocytosis 
or left-shift (i.e., hemoglobin concentration: 13.4 mg/dL; white blood cell count: 
14600/mm3; neutrophils: 66.4%), but serum biochemical analyses also demon-
strated no notable findings in C-reactive protein concentration (0.535 mg/dL), 
renal function, liver enzymes as well as levels of glucose, amylase, lipase, and 
alpha-fetoprotein.
Imaging diagnosis
Although chest and abdominal radiographs were unremarkable, computed 
tomography of the abdomen revealed a hyperdense, linear foreign body within 
the gastric antrum with transgastric penetration through the posterior wall of 
the antrum and close contact with the pancreatic body as well as a 7-cm hy-
podense mass in the left liver lobe.
Pathological diagnosis
As the patient received neither laparotomy nor drainage, no specimen was 
available for pathological diagnosis.
Treatment
The patient was successfully treated conservatively by a combination of en-
doscopic foreign body removal and parenteral/oral broad-spectrum antibiotic 
coverage (i.e., intravenous ceftriaxone two g/d and metronidazole 500 mg every 
eight hours for 10 d during hospitalization; oral levofloxacin 500 mg/d for two 
weeks after discharge).
Related reports
A review of 79 journal articles and 88 reported cases in the present study 
showed that most liver abscesses caused by foreign body penetration of the 
gastrointestinal tract were treated surgically or by image-guided drainage.
Experiences and lessons
The literature review highlighted the importance of ruling out the possibility of 
foreign body-induced penetration of the alimentary tract in patients with liver 
abscesses and no identifiable underlying condition, particularly those refractory 
to conventional treatment and abscesses in the left liver lobe. 
Peer review
The strengths of the article include the comprehensiveness of review and 
detailed analysis of the reported cases, including demography and clinical 
manifestations, foreign bodies involved sites of perforation, location and size of 
liver abscess, tools for establishment of diagnosis, most common pathogens, 
treatment strategy and hospital course as well as prognosis. On the other hand, 
the weakness of the current study is that literature review identified only a small 
number of patients with undrainable abscesses who showed a high rate of 
negative bacterial culture so that limited insight can be gained regarding the ap-
propriate antibiotic regimen for this patient population. 
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