
Rezumat 

Abcesul hepatic este un proces supurativ rar, dar cu
potenţial fatal. Există o tendinţă generală de a opta iniţial pentru
tratamentul minim invaziv, cum ar fi antibioterapie cu spectru larg
şi drenaj percutan. Abcesele multiloculate, multiple sau incomplet
lichefiate limitează de multe ori eficienţa drenajului percutan.
Scopul acestui studiu este de a evalua eficacitatea drenajului 
percutan al abceselor hepatice şi a instilării intracavitare a unui
agent mucolitic.

Din baza de date a Clinicii chirurgicale I-II,
Spitalul Sf. Spiridon Iaşi, am identificat pacienţii cu abces hepatic
trataţi prin drenaj percutan ghidat ecografic în perioada
2015–2020, la care s-a instilat intracavitar agent mucolitic. Datele
despre caracteristicile abcesului, explorările imagistice, tehnica
drenajului, markerii inflamatori şi evoluţia clinică au fost intro-
duse intr-o bază de date şi analizate.

Douăzeci şi unu pacienţi cu abcese hepatice multilocu-
late, cu dimensiuni de 8 -17 cm, au fost drenaţi percutan, cu
anestezie locală, sub ghidaj ecografic. Din aspiratul intracavitar,
bacteria izolată predominant a fost Klebsiella pneumoniae; 2
pacienţi au prezentat infecţii fungice. Pe cateterul de drenaj, de
12F sau 14 F, s-a instilat intracavitar zilnic, acetilcisteina în 
diluţie 1: 1 cu soluţie salină, până la rezoluţia clinică şi radiologică,
obţinută în 14 - 29 de zile. Două cazuri au necesitat drenarea unei
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cavităţi reziduale necomunicante. Nu s-au înregistrat complicaţii, decese periprocedurale sau 
recidivă la 3 luni de supraveghere.

Drenajul percutan este eficient chiar şi în gestionarea abceselor hepatice multiloculate,
utilizarea instilării intracavitare a substanţelor mucolitice favorizând resorbţia cavităţii si evolutia
favorabilă.

abces, ficat, drenaj, mucolitic

Abstract
Liver abscess is a scarce but potentially fatal suppurative process. There is a general

tendency for minimally invasive treatment, such as broad-spectrum antibiotherapy and percuta-
neous drainage. Multiloculated, multiple or incompletely liquefied abscesses often limit the efficacy
of percutaneous drainage. This study aims to assess the effectiveness of percutaneous drainage and
intracavitary instillation of a mucolytic agent for liver abscesses.

From our department database, we have identified patients with liver
abscess admitted during the period 2015–2020, treated by ultrasound-guided percutaneous
drainage and intracavitary instillation of mucolytic agent. Data regarding imaging appearance,
drainage technique, inflammatory markers and clinical course were assessed.

Twenty-one patients with multiloculated liver abscesses, sized 8 to 17 cm, were 
percutaneously drained, with local anaesthesia, under ultrasound guidance. The bacteriological
exam of the aspirate showed bacterial infection in 19 cases, mostly Klebsiella pneumoniae, and 2
fungal infections. Acetylcysteine in dilution 1: 1 with saline was instilled daily on the 12F or 14 F
drainage catheter. Clinical and radiological resolution was achieved within 14 to 29 days. Two cases
required supplementary drainage of a non-communicating residual cavity. There were no complica-
tions, periprocedural deaths or relapse at 3 months follow-up.

Percutaneous drainage is effective even in the management of multiloculated liver
abscesses, facilitated by the use of intracavitary mucolytic agent.

abscess, liver, drainage, mucolytic agent

Introduction

Liver abscesses are rare but potentially 
fatal disease, consequence of a suppurative
processes affecting hepatic parenchyma by 
different pathways. The septic process is 
followed by the formation of intrahepatic, single
or multiple purulent collections (1). The patho-
genic agent involved in the development of liver
abscesses may be fungal, bacterial or parasitic
(2). The main bacterias isolated in liver abscess
are Escherichia coli, Klebsiella pneumoniae,
Staphylococcus aureus or Enterococcus 
faecalis, all associated with solitary or multiple
abscesses (3). The incidence is 8-16 cases per
100,000, with a death rate of 2-12 % in the

developed countries (4,5). Different paths of
bacterial dissemination were described, the
ascendent route through the biliary tract or
portal flow, via hepatic artery, from the 
surrounding organs or idiopathic causes (6).
The therapeutic strategies for liver abscesses
are not standardized. The intravenous antibio-
therapy is the gold standard but may be 
insufficient as a single treatment (3). The 
efficiency of percutaneous treatment (aspira-
tion combined or not with catheter drainage
depending on abscess size) was proved in 
partially liquefied liver abscesses (4,5,7). The
main drawback is the slow resolution of the
abscess, incomplete evacuation, and the risk of
recurrence (8). The cut-off size for a liver
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Figure 1. Percutaneous drainage of liver
abscess by Seldinger technique

abscess to be successfully drained percuta-
neously is between 3 and 6 cm (9). Multiple or
multiloculate abscesses are recognised complex
situations, making the drainage more technical
difficult, with lower chances of success, and
longer time for resolution (10). For these 
situations, the use of adjunct fibrinolytic agents
was advocated (10).

We analyzed our department experience
with percutaneous drainage of the multilocu-
late liver abscesses and the intracavitary
instillation of a mucolytic agent. 

Material and Methods

Our department database was searched for
the period 2015–2020, to identify the patients
admitted with liver abscess and treated by
ultrasound-guided percutaneous drainage.
From these, cases with intracavitary instilla-
tion of mucolytic agent were selected, and data
regarding imaging appearance (abdominal
ultrasound or computed tomography), drainage
technique, inflammatory markers and clinical
course were reviewed and assessed. 

The initial imaging work-up was done 
by abdominal ultrasound and computed tomo-

graphy, to determine the location, number and
size of the abscess.

After coagulation profile assessment and
coagulopathy correction, an informed written
consent was signed by the patient. All
drainage procedures were performed in the
radiology department, under ultrasound and
fluoroscopically guidance and local anaesthesia
with lidocaine 1%. The shorter transparenchy-
mal path to the abscess was chosen, aiming the
gravity-dependent part of the collection and the
avoidance of vascular structures. The percuta-
neous puncture was made with a Chiba needle
(sized 18 to 21 Gauge) and abscess fluid was
aspirated for bacteriological exam. A Seldinger
technique was used to place a self-locking 
pigtail catheters (sized 10, 12 or 14 French; the
catheter diameter was chosen by the interven-
tional radiologist according to the viscosity and
the appearance of the material resulted from
the initial needle aspiration). Once the position
of the catheter was verified by injection of 
contrast medium, abscess fluid was aspirated.
The catheter was then secured to the skin and
a 3-way stopcock was adapted to ensure the
continuous external drainage in a drainage
bag and catheter flushing ( ). 
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Drainage catheter was flushed every 8 hours
with 5-10 mL of saline solution to ensure 
its patency and once a day with 10 mL acetyl-
cysteine in dilution 1:1 with saline to increase
fluidity of the abscess content. Catheter 
management was performed both by the inter-
ventional radiologist and the referring surgical
team, with the radiologist following up 
periodically the position of the catheter and the
size of the cavity by ultrasound. Specific
antibiotherapy was administered according to
bacterial or fungal sensitivity.

The effectiveness of this procedure was
assessed by the amount of drainage and by the
evolution of the cavity. 

When catheter output decreased under 10
mL per day and ultrasound confirmed resolu-
tion of the fluid collection, the catheter was
removed. 

Results

A total of 21 patients were treated for complex
liver abscess with ultrasound-guided percuta-
neous drainage and intracavitary acetylcys-
teine between 2015 and 2021 in Surgical
Clinic I-II, St. Spiridon Hospital, Iasi.  

A total number of 28 lesions were 
diagnosed by CT in both lobes; 23 abscesses,
sized 8 to 17 cm, were drained, mainly in the
right lobe; 4 lesions in the left lobe and one in
segment I were under 4 cm and responded to
the medical treatment. The patient parame-
ters are presented in .

In all cases, the fluid aspirated from the
abscess was analysed in the Department of
Bacteriology; fungal infection was isolated in 2
patients, and bacterial infection in 19 patients,
predominantly by Klebsiella pneumoniae
( ). All patients with fever had blood
specimen taken during fever followed by blood
culture and in 5 patients was confirmed a 
positive blood culture with the same bacteria
isolated from the pus. 

Clinical and radiological resolution was
achieved within 14 to 29 days, as a primary
success in 19 cases ( ). Follow-up CT
imaging was performed in 2 patients who
were not improving their clinical status, and
the residual non-drained cavity was shown.

Table 1. Patient characteristics

Age 59.3±13.8
Gender, male 14 (66.6)
Coexisting diseases

- Type 2 diabetes mellitus 9 (42.8)
- Neoplasia (breast, colon, rectum, gastric) 5 (23.8)
- Arterial hypertension 7 (33.3)
- Severe anemia (HGB< 70 g/L) 3 (14.2)

Presenting symptoms, n (%)
- Fever 19 (90.4)
- Abdominal pain 15 (71.4)
- Weakness 7 (33.3)

Abscess size (mm) 8-17 (mean 11.6)

Abscess number, n (%) 28
Single 18 (85.7)
Two 2 (7.15)
Three 2 (7.15)

Abscess location, n (%)
Right lobe 17 (80.9)
Left lobe 4 (19.1)

Graph 1. Microbiological analysis
of abscess content
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Figure 2. Drainage of a multiloculate abscess – follow-up: CT before drainage – large collection in the right
lobe; contrast-medium injection into the cavity 5 days and 12 days after percutaneous placement 
of catheter showing decreasing of the cavity and of the number of septae

These two cases required supplementary
drainage of the non-communicating residual
cavity, performed in the same session with 
the extraction of the first catheter, day 7 and
12, respectively. Both achieved secondary 
success, no additional surgical treatment being
necessary.

There were no complications, periprocedural
deaths or relapse at 3 months follow-up.

Discussion

The first description of the surgical approach of
liver abscess was made in 1938, but this type of
drainage was associated with high rates of 
mortality, 60-80% (11). The developments in
antibiotic therapy, radiology techniques, and
interventional radiology, with percutaneous
aspiration of a sample necessary for the micro-
biological examination and to establish the 
targeted antibiotic reduced the death rates to 5-
30% (12). Multiple or multiloculated abscesses
are still considered complex situations both for
surgery and interventional radiology, lowering
the chances of success (10). But the lower rate
of complications and mortality of percutaneous
drainage has made the surgical approach less
atractive and reserved for the unaccessible
positions in the right hepatic lobe, limitation of
the maneuverality due to duodenal angulation
or multiple abscesses (13). 

Image-guided percutaneous drainage of a
hepatic collection is the treatment of choice for

lesions larger than 4 cm, in the absence of con-
traindications (severe coagulopathy, severe
cardiopulmonary disfunction, hemodynamic
instability, lack of a safe pathway to the
abscess, patient refusal of procedure (10). A
curative drainage is defined by the complete
resolution of the infection, with no further
need for surgery (10). The ultrasound guidance
has many advantages, making this technique a
gold standard procedure for single liver
abscesses, due to clear localization of abscess
and needles, real-time and direct demarcation
of liver structures and the path of the needle
into the cavity (14). A limit of the ultrasound
guidance is represented by the monomicrobial
Klebsiella pneumoniae abscesses, when the
lesion may appear solid and, therefore, the
choise of the larger compartment to drain is 
difficult (15).

The decision of percutaneous drainage of
multiloculated abscesses must be tailored 
by some factors, as the size, the patient comor-
bidity or guided accessibility. For complex 
multiloculated collections refractory to simple
catheter drainage, the use of adjunct fibrinolytic
agents may increase the rate of succes (16).

Our study assessed the use of a mucolytic
agent in the management of percutaneous
drained multiloculated liver abscesses as an
accelerator for an efficient drainage. The 
chemical debridement of intracavitary detritus
ascertained a progressive and more rapidly
decrease of this type of collection, to the ultra-
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sound and radiological control. Acetylcysteine
(N-acetyl-L-cysteine) exerts an intense muco-
fluidizing action at the mucus and muco-
purulent secretions, by depolymerization of
mucoprotein complexes and nucleic acids that
increase the viscosity of the aqueous and puru-
lent component of secretions (17). Additional
properties are reduction of induced hyperplasia
of mucosal cells, direct antioxidant action, 
consisting of a nucleophilic thiol group (-SH)
capable of direct interaction with electrophilic
groups of oxygen free radicals (18). Moreover,
the molecular structure allows acetylcysteine to
easily cross the cell membrane (19). 

Acetylcysteine also exerts an indirect
antioxidant effect through its role as a 
GSH precursor. GSH is a highly reactive, 
ubiquitous peptide, spread in various tissues
of animals, essential for maintaining the func-
tional capacity and morphological integrity of
the cell. This is the most important intra-
cellular defense mechanism, both exogenous
and endogenous against oxygen free radicals
and numerous cytotoxic substances, including
paracetamol (20,21).

Finding techniques which can fast the rate
of resorption of the abscess content and cavity,
reducing the duration of the drainage and of
the hospital stay represent a point of interest.
The usage of lithic substances which can lower
the viscosity of the content and dislocates the
intracavitary septa may extend the indica-
tions for percutaneous drainage of complex
liver abscess. Our study showed that the
instillation of acetylcysteine is associated with
a length of drainage less than 30 days even for
large complex abscesses, a rate of success of
100%, without complications and recurrences
after catheter removal. 

Conclusion

Percutaneous drainage is recommended 
by its simplicity, effectiveness, and fewer
procedural-related complications in the
management of complex liver abscess and
association with intracavity instillation of
mucolytic substances is increasing the rate
of success and is accelerating the healing of

liver abscesses. Further studies are required
to compare the efficacy of acetylcysteine with
other fibrinolytic substances in quality
improvement of the drainage of the multi-
loculate liver abscess.
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