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Point-of-care ultrasound diagnosis of a pyogenic liver abscess
in the emergency department
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Abstract

Pyogenic liver abscess (PLA) is a rarely encountered condition in the emergency
department (ED) that necessitates a timely diagnosis by the emergency physician. An
early ED diagnosis is challenging as the presenting symptoms of PLA are often vari-
able and nonspecific. The rapid bedside diagnosis of PLA with point-of-care ultra-
sound (POCUS) performed by emergency physicians has not been investigated thor-
oughly. This case report describes the expeditious identification and ED management
of PLA by implementing emergency physician-performed POCUS as the initial diagnos-
tic modality.
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no such relationships exist.

1 | INTRODUCTION

Pyogenic liver abscess (PLA) is defined as an infectious liver lesion of
bacterial etiology, predominantly Escherichia coli, Klebsiella pneumoniae,
Staphylococcus aureus, or Streptococcus species.’2 About 50% to 75% of
PLAs have a solitary abscess, which are more likely to be polymicrobial,
although they also are more often cryptogenic compared with multi-
ple abscesses.’:3 PLA is an uncommon entity with an annual incidence
of only 3.6 cases per 100,000 population in the United States.’? The
average incidence is escalating at a rate of 4% per year in the United
States, which may be attributed to an increased prevalence of predis-
posing factors, such as diabetes mellitus, abdominal surgery, cardiopul-
monary disease, cirrhosis, chronic renal failure, immunosuppression,
and malignancy.»2* Underlying hepatobiliary disease is the major eti-
ology of PLAs, with the remainder of cases caused by direct exten-
sion of a focal infection, penetrating trauma, or portal venous system
and/or systemic bacteremia.l:3> In-hospital mortality rates exceeding

30% have previously been described for patients with PLA; however,
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more recent fatality data ranges between 0.9% to 5.6%.1-32¢ |t should
be noted that patients with advanced age and/or 3 or more comorbidi-
ties have increased mortality.? PLA is infrequently seen in the emer-
gency department (ED) but nonetheless requires prompt recognition
to prevent morbidity and mortality.

Point-of-care ultrasound (POCUS) is an invaluable bedside tool for
the ED evaluation of numerous abdominal emergencies. Radiology-
or gastroenterology-performed ultrasonography has been a first-line
imaging modality for the initial diagnosis of PLAs with a sensitivity
ranging from 67% to 92%, with a more recent ED-based retrospec-
tive study reporting a sensitivity of 86%./ Computed tomography
(CT) imaging is the typical first-line, gold standard imaging modality
in the ED setting, with a diagnostic sensitivity superior to POCUS
for detecting smaller PLAs.2” There is a notable scarcity of litera-
ture describing emergency physician-performed POCUS to identify
PLAs.8-10 This case report highlights the critical role of emergency
physician-performed POCUS for the early ED diagnosis of the rare but
potentially life-threatening condition of PLA.
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FIGURE 1
and septations (white arrows) within the liver parenchyma consistent with a pyogenic liver abscess (dotted white circle) and (B) a representative
example of normal liver parenchyma echotexture

2 | CASE PRESENTATION

A 52-year-old female with a past history of hypertension, chronic back
pain, and gastric bypass presented by ambulance to the ED with a chief
complaint of intermittent nausea and non-bloody, non-bilious vomit-
ing for ~6 weeks. She endorsed occasional, self-limiting episodes of
gradual-onset, vaguely characterized, moderate severity right upper
quadrant abdominal pain with radiation to the back. The patient also
reported several episodes of non-bloody watery diarrhea, decreased
appetite and oral intake, and weight loss in the past several weeks.
She denied fevers, chills, headache, myalgias, chest pain, palpitations,
shortness of breath, syncope, hematuria, dysuria, urinary frequency
and urgency, or any other associated symptoms. She denied any recent
travel, history of intravenous drug use, drinking water from a contam-
inated source, or known sick contacts. Upon arrival, the patient was
afebrile, blood pressure of 122/71 mmHg, heart rate of 100 beats per
minute, respiratory rate of 18 breaths per minute, and oxygen satura-
tion of 99% on room air. On physical examination, she was non-toxic
appearing, although in moderate discomfort, a mild degree of clini-
cal dehydration was appreciated, and the abdomen was diffusely ten-
der to palpation without rebound, guarding, or peritoneal signs. Scle-
ral icterus and jaundice were absent. The remainder of the examination
was unremarkable.

The clinical presentation was concerning for an emergent intraab-
dominal process, with the differential diagnosis including but not
limited to a gallbladder pathology (ie, biliary colic and cholecysti-
tis) or abdominal aortic aneurysm. Abdominal POCUS examinations
were immediately performed by emergency medicine residents and an
ultrasound fellowship-trained emergency physician with a GE Venue
(GE Healthcare, Chicago, IL) using a C1-5 curvilinear transducer. The
patient was scanned at the bedside in a semirecumbent position of
maximal comfort; however, POCUS examination was technically chal-
lenging because of the patient’s body habitus, abdominal tenderness,
and bowel gas artifacts. POCUS confirmed a normal gallbladder and

the abdominal aorta did not demonstrate aortic aneurysm or dissec-

Point-of-care ultrasound of the right upper quadrant in the coronal plane demonstrating (A) multiple hypoechoic collections

tion. Notably, POCUS evaluation of the right upper quadrant in the
coronal plane at the anterior axillary line incidentally revealed a large
septated hypoechoic cavity with internal debris and posterior acous-
tic enhancement consistent with an abscess in the right hepatic lobe
(Figure 1). Based on the POCUS findings, blood cultures and intra-
venous antibiotics (vancomycin, cefepime, and metronidazole) were
ordered for empiric coverage. CT scan of the abdomen and pelvis was
subsequently expedited and confirmed a large (12.4 x 11.0 cm) multi-
loculated thick walled septated fluid collection/abscess present in the
right hepatic lobe extending to the dome of the liver (Figure 2). CT
imaging also noted a trace right pleural effusion. Laboratory analysis
was significant only for mild elevations of aspartate aminotransferase
(AST) at 118 (15-37 units/L) and total bilirubin at 1.2 (0.2-1.0 mg/dL);
bloodwork was conspicuously unremarkable for white blood cell count
of 10.5 (4.0-10.5 10" 3/uL), lactic acid of 1.6 mmol/L, alanine amino-
transferase (ALT) of 46 (13-56 units/L), and alkaline phosphatase of 86
(45-117 units/L).

The patient was admitted for further management by gastroenterol-
ogy and additional intravenous antibiotics. CT-guided percutaneous
drainage of the PLA was performed with aspiration of foul-smelling pus.
Infectious disease was consulted for continued intravenous antibiotic
therapy. Fluid cultures from the hepatic collection were positive for
Streptococcus intermedius; however, there was no growth of anaerobic
organisms. The patient was discharged home on hospital day 10 with
plan for a continuation of ceftriaxone (based on culture sensitivities)
via peripherally inserted central catheter for a total of 4 weeks and out-

patient gastroenterology follow-up.

3 | DISCUSSION

The diagnosis of PLA is notoriously challenging in the emergent and
acute care setting. Retrospective studies have observed that of admit-
ted patients with an ultimate diagnosis of PLA, only about 20% of cases

were correctly diagnosed in the ED.*¢ The difficulty in identifying a
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FIGURE 2 Computed tomography of abdomen/pelvis demonstrating a pyogenic liver abscess (white arrows) in axial (A), coronal (B), and
sagittal (C) planes

PLA likely occurs because the presenting symptoms are often non-
specific and variable.* The classic triad of PLA symptoms (fever, jaun-
dice, and right upper quadrant tenderness) is present in 7% to 43%
of patients.1:3->7 Notably, abdominal pain was present in only 26% of
PLA patients in one study.” Fever is almost ubiquitous (79% to 100% of
cases) and other constitutional symptoms (malaise, fatigue, anorexia,
and weight loss) are usually present.23~7 In this case, the patient did
not exhibit fever or jaundice (symptoms included in the classic triad)
but rather abdominal pain with a constellation of more non-specific
symptoms (nausea, vomiting, diarrhea, anorexia). Leukocytosis and ele-
vated alkaline phosphatase levels are the most common laboratory
abnormalities associated with PLA; however, many cases typically have
other laboratory markers (ALT, AST, and bilirubin) that are minimal
and/or absent.1:3> Our case patient did not have the distinctive abnor-
malities in the white blood cell or alkaline phosphatase levels, further
confirming the inherent diagnostic challenge of PLA in the ED. The
consequences of a missed or delayed diagnosis of PLA are substantial;
therefore, it is essential that emergency physicians have a high index of
clinical suspicion for those patients with significant risk factors.

PLA should be highly considered in the differential diagnosis in
cases of fever of unknown origin.”~” Patients with PLA who present
with criteria for systemic inflammatory response syndrome are more
likely to have the correct diagnosis ascertained in the ED.>” The
Mortality in Emergency Department Sepsis score offers valuable
prognostic information of mortality outcomes and intensive care
admission rates for PLA patients.!! Rapid emergency physician
identification of the infectious source is crucial as delayed PLA diag-
nosis is associated with the progression to septic shock and multi-
organ failure.” POCUS may have a decisive role for identifying the
source of infection in suspected septic patients when implemented
into the ED diagnostic algorithm.22 It is interesting to note that
POCUS performed in the ED has also been associated with a higher
percentage of PLA patients correctly diagnosed compared to those
misdiagnosed (~34% and ~3% respectively), although the diagnostic
accuracy of emergency physician-performed POCUS for PLA is still
unknown.® Furthermore, the utility of POCUS for the diagnosis of PLAs

and other similar infectious conditions in resource-limited settings has

noteworthy implications.?1* This case illustrates another promising
application of emergency physician-performed POCUS as the first-line

imaging modality to support an early ED diagnosis of PLA.

4 | CONCLUSIONS

PLA is a rare but emerging condition that carries a high mortality
burden if misdiagnosed and untreated. Prompt emergency physician
identification of PLA with POCUS harnesses the potential to expedite
management and timely interventions in the ED. Further studies are
required to establish the diagnostic accuracy and ideal role of emer-
gency physician-performed POCUS for PLA.
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