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Abstract
A pyogenic liver abscess secondary to appendicitis infection is a rare manifestation that has not been well
illustrated in the United States due to its infrequency and the variability of each clinical presentation. Here,
we discuss a 55-year-old male who presented with abdominal pain, fever, chills, and weight loss and was
found to have a pyogenic liver abscess suspected secondary to radiographic-proven acute appendicitis. The
purpose of this article is to describe a patient who presented with noteworthy clinical features and a rare
cause of hepatic abscess, to aid in the treatment and diagnosis of future patients.
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Introduction
A pyogenic liver abscess represents a rare, yet dangerous manifestation that can be due to cryptogenic
causes, pyemia through the portal vein, bowel leak, biliary infection, or penetrating trauma [1]. Patients who
present with this diagnosis are typically males averaging 62 years old, and risk factors include prior liver
transplant, malignancy, diabetes mellitus, or autoimmune disorders [1]. The clinical presentation of hepatic
abscesses is varied depending on the source of infection; however, many of the presenting symptoms are
vague in helping identify the source of infection. Clinical symptoms include fevers and chills and abdominal
pain with associated nausea, vomiting, and weight loss [1-3]. As these patients may present with an
ambiguous clinical picture, obtaining a thorough history is important. As the incidence of pyogenic liver
abscesses is relatively low, the pathophysiology of this disease process has not been sufficiently researched
[1]. A pyogenic liver abscess can manifest differently depending on the underlying source of infection.
Mortality rates continue to decrease with better management of this disease, especially with proper
antibiotics and abscess drainage [1-2].

Case Presentation
A 55-year-old Hispanic man with no significant past medical history presented to the emergency
department (ED), with a 10-day history of worsening right upper quadrant and epigastric abdominal pain.
The pain was described as intermittent, non-radiating, and “squeezing,” 10/10 in severity, worsening
following meals, partially relieved with Pepcid, associated with nausea, unintentional weight loss, fevers,
chills, and night sweats. The patient reported decreased appetite and weight loss of 10-11 pounds over 10
days. He returned from a trip to Costa Rica four months ago.

In the ED, vitals were notable for a blood pressure of 99/68 mmHg, which the patient reported is his
baseline. The physical exam was significant for mild tenderness to palpation of the epigastric area, with
negative rigidity, rebound, Murphy’s sign, or Rovsing’s sign. The patient was diaphoretic, and there was no
evidence of scleral icterus. Laboratory studies were notable for leukocytosis with left-shift and bandemia

with a white blood cell count of 17.1x103/mm3, absolute neutrophil count of 14.54, and 11% bands, total
bilirubin was elevated at 1.5 mg/dL, and alkaline phosphatase was elevated at 290 unit/L. The patient had
low albumin and total protein values, which were 3.1 g/dL and 5.8 g/dL, respectively.

A right upper quadrant ultrasound (US) was performed, showing a liver of 16.8 cm and a common bile duct
of 3.8 mm with no intrahepatic biliary dilatation and no evidence of ascites or gallbladder wall thickening or
stones. Subsequently, a computed tomography (CT) scan of the abdomen and pelvis was significant for a
septated hypodense mass measuring 6 cm in the right liver lobe, most likely representative of an abscess but
not excluding hydatid disease or necrotic neoplasm (Figure 1). There was no comment on the appendix in
the CT report. At this time, the patient was admitted to the hospital for further management of his pyogenic
liver abscess.
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FIGURE 1: Computed tomography (CT) abdomen and pelvis with
contrast
The blue arrow indicates a septated hypodense mass in the right liver lobe, most likely representative of an
abscess.

The admitting team transitioned the patient from intravenous Zosyn to empiric antibiotic coverage with
intravenous ceftriaxone 2 g daily and intravenous metronidazole 500 mg every eight hours. Surgery delayed
the drainage of the patient’s abscess until his Echinococcus lab result came back negative. During this
waiting period, the patient had persistent leukocytosis, and repeat imaging was performed. Significant new
findings of a mildly thickened appendix and trace inflammatory changes with acute appendicitis were not
excluded (Figure 2). Seven days following admission, the patient proceeded with interventional radiology
(IR)-guided drainage of his abscess, where 30 ccs of bloody purulent fluid were aspirated and sent for
analysis. He was ultimately discharged home with his percutaneous drain and close outpatient follow-up.
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FIGURE 2: Repeat computed tomography (CT) abdomen and pelvis with
contrast
Blue arrows represent a mildly thickened appendix with trace inflammatory changes.

Discussion
A pyogenic abscess is a rare manifestation, with an incidence of approximately 3.6 per 100,000 population
[1]. Patients who develop these abscesses have a mean age of 62.4 years old +/- 14 years, with males having
predominance over females (3.3 vs 1.3 per 100,000) [1]. Risk factors for this disease process include liver
transplantation history, history of malignancy, diabetes mellitus, history of alcoholism, as well as
autoimmune processes such as rheumatoid arthritis and systemic lupus erythematosus [1]. At 55 years old,
our patient was younger than the expected age. Our patient had a history of alcohol use with an average of
one to two beers daily; however, since he did not follow regularly with a primary care physician, it is difficult
to ascertain whether he had other underlying disease processes that could have contributed to his abscess
formation.

Liver abscesses can develop from biliary infections, bowel leakage, or surgical penetration. In a retrospective
study, more than half of the patients found to have a liver abscess had no primary cause for development,
and 24% were found to have an abscess secondary to direct spread from biliary infection, including
malignant obstructive process and gallstones [1]. In this same study, 20% had non-biliary sources, including
bowel perforation, neutropenia, pneumonia, and/or empyema, perinephric abscess, endocarditis, dental
abscess, traumatic liver injury, and appendicitis [1]. Of these patients, only 1% were found to have pyogenic
abscess seeding from appendicitis. Our patient had an underlying acute appendicitis infection found
multiple days following his admission via repeat imaging, thought to have seeded to the patient’s liver,
causing the abscess. Especially considering the patient’s negative signs and symptoms for appendicitis, his
cause for his abscess could have easily been missed without proper imaging.

Patients with a pyogenic liver abscess have been shown to present with fever (85%), chills (73.6%),
abdominal pain (52.8%), fatigue (58.3%), weight loss (27.8%), nausea (31.9%), vomiting (20.8%), appetite
loss (19.4%), jaundice (12.5%), and myalgias (16.7%) [2-3]. Our patient acknowledged fever, chills,
abdominal pain, weight loss, nausea, and appetite loss when he presented to the ED. These symptoms are
rather non-specific when it comes to pyogenic liver abscesses, as they are common with most abdominal
infections. Signs that have been commonly found with pyogenic liver abscess patients include fever with a
documented temperature greater or equal to 38.1 degrees Celsius (90%), abdominal tenderness to palpation
(51.4%), hepatomegaly (15.3%), scleral icterus (13.9%), and altered mental status (12.5%) [2-3]. In
comparison, our patient had documented fevers during his stay as well as abdominal tenderness to
palpation.

Laboratory studies indicative of a liver abscess include hypoalbuminemia (70.2%-94%) as well as an elevated
alkaline phosphatase level (67%-73%), both of which were exhibited in our patient [2,4]. As bacteremia can
contribute to liver abscess development, blood cultures are important to obtain. In a retrospective study,
bacterial cultures were found to be positive in 58% of patients with pyogenic liver abscesses, most commonly
with Klebsiella species (13%) followed by Escherichia coli (20%) and then Bacteroides fragilis (13%) and
Streptococcus milleri (8%); however, this study was conducted in China where there have been higher
incidences of Klebsiella bacteremia-associated pyogenic abscesses compared to the United States [4]. No
bacterial growth was observed upon obtaining the blood cultures of our patient, which provided evidence
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toward an alternative source of infection.

Given our patient’s travel history to Costa Rica, we could not exclude Entamoeba histolytica as a source of
infection. Although his serology testing was ultimately negative and in the United States, amebic liver
abscesses are rare due to less fecal-oral transmission, those who travel to Central America should be
considered due to the higher prevalence in these areas [5].

As for imaging studies, both US and CT have identified liver abscesses and can be utilized as diagnostic
methods [6]. Studies have shown that CT is more sensitive (sensitivity 97%) when compared to US studies
(sensitivity 85.5%) [6-8]. In a retrospective analysis, 99% of patients with a pyogenic liver abscess had
positive image findings on CT, and the 1% that was not identified was suspected to be due to non-enhanced
imaging [1].

On ultrasound, micro-abscesses measuring less than 2 centimeters in size can appear as hypoechoic nodules
or, alternatively, as ill-defined areas of hepatic echogenicity, and larger abscesses can vary from hypoechoic
to hyperechoic masses [8]. When evaluating patients for a pyogenic liver abscess with CT imaging with
contrast enhancement, abscesses can appear as small, well-defined hypoattenuating lesions, with faint rim
enhancement and possible perilesional edema [8]. The majority of these abscesses will be found in the right
liver lobe, with 77% of these lesions being solitary in nature [2]. Our patient had an absence of abnormal
findings on US imaging and clear findings in the right liver lobe on CT, consistent with the increased
sensitivity of the CT imaging modality.

Management is dependent on the source of infection. A meta-analysis identified that patients treated via
percutaneous catheter drainage had superior outcomes in clinical improvement and days to achieve a 50%
reduction in lesion size when compared to percutaneous needle aspiration [9]. Patients who completed
percutaneous liver aspiration have been shown to have overall lower mortality rates [1]. Broad-spectrum
antibiotics should be administered when suspecting a patient has a liver abscess, specifically with a
penicillin-based antibiotic, aminoglycoside, and metronidazole (with appropriate modification towards
culture results and patient response) [10]. Our patient clinically improved following antibiotics; however,
once we obtained source control with abscess drainage, he had further improvement warranting his
discharge from the hospital.

The overall prognosis of patients with pyogenic liver abscess has improved, where older studies have
reported 11%-31% mortality and more recent studies show only 2.5%-5.6% mortality [1-2]. Both patients
who were diagnosed at an older age (65-84 years old versus 18-34 years old) and those who developed
bacteremia had an increased risk of mortality [1]. Our patient had rapid clinical improvement following his
abscess drainage and with the use of empiric antibiotics, likely due to his younger age and absence of
bacteremia.

Conclusions
A pyogenic liver abscess represents a rare manifestation that can be caused by a variety of sources, including
biliary, gastrointestinal perforation, through the portal circulation, injury to the liver, or seeding from
alternative infections. A very small number of patients, including the patient presented above, has been
shown to have a pyogenic liver abscess from suspected seeding from appendicitis. Common manifestations
include subjective fever, chills, abdominal pain, leukocytosis, hypoalbuminemia, elevated alkaline
phosphatase, and variable findings on imaging. Standard therapy shows improved outcomes with
percutaneous drainage of the abscess and empiric broad-spectrum antibiotics until the underlying source of
infection is identified. The goal of this case report is to complete a literature review of this rare clinical
picture and improve diagnostic criteria for pyogenic liver abscesses by considering this as a possible
complication of appendicitis. With additional knowledge of this disease process and further research, this
may lead to an earlier diagnosis, possible prevention, and thus a continued reduction in incidence and
mortality rates for these patients.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Kaplan GG, Gregson DB, Laupland KB: Population-based study of the epidemiology of and the risk factors

2021 Kania et al. Cureus 13(11): e19188. DOI 10.7759/cureus.19188 4 of 5

https://www.cghjournal.org/article/S1542-3565(04)00459-8/fulltext


for pyogenic liver abscess. Clin Gastroenterol Hepatol. 2004, 2:1032-8.
2. Rahimian J, Wilson T, Oram V, Holzman RS: Pyogenic liver abscess: recent trends in etiology and mortality .

Clin Infect Dis. 2004, 39:1654-9. 10.1086/425616
3. Sharma A, Mukewar S, Mara KC, Dierkhising RA, Kamath PS, Cummins N: Epidemiologic factors, clinical

presentation, causes, and outcomes of liver abscess: a 35-year Olmsted County study. Mayo Clin Proc Innov
Qual Outcomes. 2018, 2:16-25. 10.1016/j.mayocpiqo.2018.01.002

4. Wong WM, Wong BC, Hui CK, et al.: Pyogenic liver abscess: retrospective analysis of 80 cases over a 10-year
period. J Gastroenterol Hepatol. 2002, 17:1001-7. 10.1046/j.1440-1746.2002.02787.x

5. Haque R, Huston CD, Hughes M, Houpt E, Petri WA Jr: Amebiasis. N Engl J Med. 2003, 348:1565-73.
10.1056/NEJMra022710

6. Zibari GB, Maguire S, Aultman DF, McMillan RW, McDonald JC: Pyogenic liver abscess. Surg Infect
(Larchmt). 2000, 1:15-21. 10.1089/109629600321254

7. Halvorsen RA, Korobkin M, Foster WL, Silverman PM, Thompson WM: The variable CT appearance of
hepatic abscesses. AJR Am J Roentgenol. 1984, 142:941-6. 10.2214/ajr.142.5.941

8. Lin AC, Yeh DY, Hsu YH, Wu CC, Chang H, Jang TN, Huang CH: Diagnosis of pyogenic liver abscess by
abdominal ultrasonography in the emergency department. Emerg Med J. 2009, 26:273-5.
10.1136/emj.2007.049254

9. Cai YL, Xiong XZ, Lu J, et al.: Percutaneous needle aspiration versus catheter drainage in the management
of liver abscess: a systematic review and meta-analysis. HPB (Oxford). 2015, 17:195-201. 10.1111/hpb.12332

10. Stain SC, Yellin AE, Donovan AJ, Brien HW: Pyogenic liver abscess. Modern treatment . Arch Surg. 1991,
126:991-6. 10.1001/archsurg.1991.01410320077010

2021 Kania et al. Cureus 13(11): e19188. DOI 10.7759/cureus.19188 5 of 5

https://dx.doi.org/10.1086/425616
https://dx.doi.org/10.1086/425616
https://dx.doi.org/10.1016/j.mayocpiqo.2018.01.002
https://dx.doi.org/10.1016/j.mayocpiqo.2018.01.002
https://dx.doi.org/10.1046/j.1440-1746.2002.02787.x
https://dx.doi.org/10.1046/j.1440-1746.2002.02787.x
https://dx.doi.org/10.1056/NEJMra022710
https://dx.doi.org/10.1056/NEJMra022710
https://dx.doi.org/10.1089/109629600321254
https://dx.doi.org/10.1089/109629600321254
https://dx.doi.org/10.2214/ajr.142.5.941
https://dx.doi.org/10.2214/ajr.142.5.941
https://dx.doi.org/10.1136/emj.2007.049254
https://dx.doi.org/10.1136/emj.2007.049254
https://dx.doi.org/10.1111/hpb.12332
https://dx.doi.org/10.1111/hpb.12332
https://dx.doi.org/10.1001/archsurg.1991.01410320077010
https://dx.doi.org/10.1001/archsurg.1991.01410320077010

	Pyogenic Liver Abscess Secondary to Appendicitis
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Computed tomography (CT) abdomen and pelvis with contrast
	FIGURE 2: Repeat computed tomography (CT) abdomen and pelvis with contrast

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


