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Objective: Acute appendicitis, although very common and well known, can present
in many different ways, from asymptomatic to septic shock and every variation in
between. We offer a safe management of pyogenic liver abscesses caused by acute
appendicitis.

Design: We present the case of a male patient with liver abscesses due to acute
appendicitis.

Results: Liver abscesses require a multidisciplinary approach and surgical as well
as interventional treatment must be evaluated in addition to an antibiotic regimen.

Conclusions: The minimally invasive management of liver abscesses with
antibiotics and drainage has shown to be effective with minimal risk to the patient.

Summary

Acute appendicitis is one of the most common surgical pathologies globally and its
treatment has been well practiced for many years. However, clinically it can present in
many different ways, from asymptomatic to septic shock and every variation in between.
We present the case of a middle-aged man presenting with fever as his only symptom.
Upon clinical examination, blood evaluation and imaging, an acute appendicitis with
multiple pyogenic liver abscesses were found. The patient underwent surgery with
removal of the appendix and drainage of the abscesses. With an antibiotic regiment over
several weeks and drainage placement the abscesses could be drained successfully, and
the patient remained asymptomatic during the follow-up over 6 weeks.

Background

Acute appendicitis is a very common surgical emergency.

developed countries lies between 0.09 and 0.24 percent [4]. Typical
complications include the perforation of the appendix (observed in

The laparoscopic removal is the standard of care all around the
world. Despite the discussion of conservative treatment of acute
appendicitis with antibiotics, the American College of Surgeons,
the European Association of Endoscopic Surgery and the World
Society of Emergency Surgery all recommend the treatment by
appendectomy [1,2]. In an international collaboration, researchers
found that 95.7% of patients with acute appendicitis were
treated operatively [1]. The lifetime risk of acute appendicitis is

8.6 percent in males and 6.9 in females [3] and the mortality in

13-20% of acute appendicitis cases), which can result in peritonitis
[5]. More rarely, a perityphlitic abscess can form in the proximity of
the appendix. The hematogenic spread of bacteria due to an acute
appendicitis is possible and has been described. This can lead to
the formation of abscesses in the liver through pyemia of the portal
vein [6].

Liver abscesses are relatively rare and present 2.3 cases per

100,000 people [7-9], but they account for 48 percent of visceral
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abscesses and 13% of intraabdominal abscesses [10]. In half of the
cases, an underlying disease of the biliary tract can be identified,
and the abscesses are often formed following a pyemia of the
portal vein due to bowel leakage and peritonitis [6,7,11]. The most
common pathogens are Streptococci, especially the Streptococcus
milleri group (S. anginosus, S. constellatus, S. intermedius) [12].
Other pathogens include E. coli, K. pneumoniae and S. aureus
[13,14]. The symptoms include fever (90%) and unspecific
abdominal complaints (50-75%) (6-8,15). Blood work findings
usually include elevated alkaline phosphatase (70-90%), Bilirubin
and liver enzymes (50%) [6,7,15].

Case Presentation

A 51-year-old male presented in our emergency department
with a 4-day history of fever up to 39.0°C. He did not complain of
pain, denied any nausea or diarrhea, and had no urinary symptoms.
He had no trouble breathing, no coughing and no throat pain.
A Covid-19- PCR-Test was negative. He presented with normal
blood pressure, tachycardia with a pulse rate of 126 /min, a body
temperature of 37.7°C, an oxygen saturation of 97% and a breathing
rate of 20 bpm. The patient had no personal history of illnesses, no
previous operations and did not take regular medication. A blood
sample revealed a leucocyte count of 21.48 G/1 with predominantly
neutrophil granulocytes (18.85 G/I) and a thrombocytosis of
731 G/1. The Acute-phase proteins were significantly high with a
C-reactive protein of 237 mg/], Procalcitonin of 10.48 ng/ml and
Ferritin of 4593 pg/l. He also showed elevated liver enzymes (GOT
97 U/], GPT 87 U/l) and elevated cholestasis parameters (y-GT
472 U/], ALP 242 U/l and Bilirubin 47.7 pmol/1l) upon which we
performed a sonography of the abdomen.

The ultrasound scan showed no evidence of cholecystitis or
cholezystolithiasis, but multiple liver lesions, which warranted
further investigation by computer tomography. The findings of the
CT scan corresponded with the ultrasound images and showed

multiple liver lesions and a possible appendicitis. The lesions

were located in segment VI (6.4 x 7.2 x 6.1 cm) and subcapsular in
the segments VII/VIII (11.0 x 12,1 x 7.3 cm) and were suggestive
of liver abscesses. The working diagnosis of acute appendicitis
with pyogenic liver abscesses was established. The patient was
hospitalized. Blood samples with bacterial cultures, serology for
parasites (amoeba, echinococcosis) and viruses (HIV, HAV, HBV,
HCV) were obtained and the patient underwent surgery. The
diagnostic laparoscopy showed an acute appendicitis without
perifocal abscess formation. The appendix was removed at the

cecal pole using a linear stapling device (Endo-GIA, 45 mm).

Upon inspection and palpation of the liver perforation of the
caudal abscess with purulent discharge occured. A microbiotic
sample was obtained and a drainage was placed in the abscess cavity,
which quickly collected 300ml of pus. The cranial (subdiaphragmal)
liver abscess was left untouched for later interventional drainage-
placement. The blood culture showed growth of Streptococcus
milleri, which coincided with the findings of the intraoperative
sample from the abscess. An intravenous antibiotic regiment
with Metronidazol and Ceftriaxon was initiated. 7 days after drain
removal the antibiotic treatment with Ceftriaxon was changed to
Amoxicillin and Probenecid according to the antibiogramm results.

The histology of the appendix showed pyogenic inflammation
with no signs for malignancy, further supporting the working
diagnosis of acute appendicitis with hematogenous liver abscesses.
The serology (viruses and parasites) results all turned out to be
negative. Upon interdisciplinary discussion and according to well
established treatment practice [16], the cranial abscess was drained
percutaneously (25cm, 10 French), which immediately released
135ml of pus. Further bacteriological samples were obtained, which
again confirmed Streptococcus milleri. After a few days the drain
was removed after complete drainage.During the hospitalization
period, the patient remained afebrile and without any symptoms
apart from general fatigue. The patient was discharged from
hospital after 15 days with an oral antibiotic regiment containing
Metronidazol, Amoxicillin and Probenecid.
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Investigation Images (Figures 1 & 2)

Figure 1: 6 weeks course with evident size reduction of the liver abscesses.

Figure 2: Intraoperative situs: Top left and right: Spontaneus perforation of the caudal liver abscess with consecutive
drainage insertion. Bottom left: Appendix (stapled and resected, apex on the right, basis on the left). Bottom right: View of the
subdiaphragmal abscess with adhesions
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Treatment
Antibiotic Treatment

Ceftriaxon i.v. 2g, 17.05-01.06.2020

(total duration 14d).

Metronidazol i.v. 1500mg, 17.05-20.05.2020
(total duration 3d).

Metronidazol p.o. 500mg, 20.05-08.07.2020
(total duration 49d).

Amoxicillin p.o. 3000mg, 20.05-08.07.2020
(total duration 49d).

Probenecid p.o. 1000mg, 20.05-08.07.2020
(total duration 49d).

Surgical Treatment

1. 17.05.2020: Laparoscopic appendectomy and drainage of liver
abscess (total duration of drainage: 8 days).

2. 20.05.2020: Ultrasound-guided drainage of liver abscess (total

duration of drainage: 6 days).
Supportive Treatment
1. Respiratory physiotherapy
Outcome and Follow-Up

The patient was seen weekly for follow-up examinations over
the course of 6 weeks after discharge. During this period, the
patient presented himself once with tachycardia and episodes of
sweating in the emergency department. Computer tomography
ruled out a pulmonary embolism but showed a thrombus of the
medial hepatic vein. Oral anticoagulation with Rivaroxaban 20mg
daily was established for a planned total duration of 3 months. The
antibiotic treatment was continued until the abscesses could no
longer be identified in the CAT scan. The patient remained afebrile
and did not show any symptoms, apart from fatigue, during follow-
up. The antibiotic treatment could be discontinued as planned, 7

weeKks after initiation.
Discussion

The treatment of pyogenic liver abscesses consists of abscess
drainage and antibiotic therapy [17-20]. The therapeutic approach
depends on the number and size of liver abscesses. For single,
unilocular abscesses smaller than 5cm in diameter, a percutaneous
drainage is indicated. This can either be performed through needle
aspiration or catheter placement, both bearing similar success
rates [17,21-23]. However, needle aspiration has to be repeated
in approximately half of the cases [22-24]. In the case of a single,
unilocular abscess bigger than 5cm in diameter, a percutaneous
drainage with a catheter placement is recommended. With needle

aspiration of these larger abscesses the results show slower
abscess drainage, longer time to clinical improvement and more
often the need for surgical intervention compared to patients with
catheter placement [17]. This management should also be applied
to very large abscesses (larger than 10cm in diameter), so called
“giant abscesses”. With a size of over 10cm in diameter, the risk of
complications, including drainage failure and even sepsis leading
to death, become significantly higher [8,24,25]. There have been
attempts to manage these abscesses surgically, which have shown a
lower rate of treatment failure.

However, no change in mortality, duration of clinical
manifestation or rate of complications could be identified in
the comparison between percutaneous and surgical drainage
[26,27]. The therapeutic approach to multiple abscesses should
be made by a multidisciplinary team according to the various
capabilities and experiences. The successful percutaneous drainage
of multiloculated and multiple abscesses has been described
[28], which led to a shift in treatment strategy from surgical to
an interventional approach. The empiric antibiotic regiment
with ceftriaxone and metronidazole is recommended, such that
Streptococci, enteric gram-negative bacilli and anaerobes are
covered. Alternative regiments should be applied according to local
resistances or probable infection pattern. Antibiotic regiments
should generally be continued for a total duration of 4-6 weeks, in
patients with incomplete drainage the antibiotic application should
be intravenously for the whole duration, whereas patients that
showed a positive response to drainage can continue the antibiotic

therapy orally after 2-4 weeks of parenteral application [21,29,30].

In the case of our patient, the more caudal abscess perforated
spontaneously during a laparoscopy. A drainage was inserted,
and microbiological samples were taken, which helped identify
the responsible pathogen. According to the stated guidelines, we
initiated the antibiotic treatment and inserted a percutaneous
drainage of the cranial abscess, which was left untouched during
surgery. Our case shows the importance of a multidisciplinary
approach and shows the efficacy of surgical as well as interventional

percutaneous drainage of liver abscesses.
Take Home Messages

1. Acute appendicitis is a medical chameleon: although one of
the more common pathologies, it can have very diverse clinical

manifestations.

2. The clinical findings and symptoms do not always correlate
with the gravity of an illness.

3. Acute appendicitis, even if abdominally asymptomatic, can

lead to extensive pyemia and abscess formation
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4. The minimally invasive management of liver abscesses with
antibiotics and drainage has shown to be effective with

minimal risk to the patient.
Patient’s Perspective

The patient came in for follow-up as planned over a period of 6
weeks after discharge and was always compliant with the medical
recommendations. He repeatedly stated that he could never have
imagined having liver abscesses, especially considering he initially
only experienced fever as main symptom. He stated that he was
more worried about the drains than about the surgeries.
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