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The causes of liver abscesses include pathogenic bacteria, viruses, parasites (echinococcus), late, severe liver surgeries,
relaparotomy, toxic products of industrial waste metabolism, trauma, toxic drugs, etc. The study examined the treatment outcomes
of 140 patients who underwent minimally invasive surgical treatment for liver abscess between 2015 and 2025. Of these, 86 were
women (61.4 %) and 54 were men (38.6 %). Liver abscesses were detected in the right lobe of 108 patients (77.1 %) and in the
left lobe of 32 patients (22.9 %). With the minimally invasive methods we propose, catheterization is a more effective method.
Continuous use of a drainage catheter is considered a safe and effective method. Since topical application and intravenous
administration of an optimized dose of ozone solution for 5-7—10 days is a simple, easy, cost-effective, and efficient method, the
percentage of patients recovered increased by 1.3—1.6 times, the incidence of complications decreased by 1.1-1.5 times, mortality
decreased by 1.4-1.8 times, and the number of hospital days and financial costs were reduced.
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E®EKTHUBHICTH OIITUMI3ZOBAHOI 103U PO3YUHY O30HY I YAC
MAJIOIHBA3ZUBHOI'O JIIKYBAHHSA ABCHECIB IEYIHKHA

[IprunHamu abcueciB MEYiHKM € MaToTeHHi OakTepii, BipycH, mapa3uTH (eXiHOKOK), Mi3Hi, BayKKi XipypriuHi omeparii Ha
MEYiHIIi, peanapoToMisi, TOKCHYHI IIPOIYKTH METa00Ii3My IIPOMHUCIIOBHX BiJIXOJiB, TPAaBMH, TOKCHYHI JIIKAPCHKI MpernapaTy TOLIO.
V mocnipkeHH] BUBUAIHCS pe3ybTaTH JiKyBaHHs 140 marfieHTiB, sKi mepeHecIy MajJoiHBa3UBHE XipypriuHe JiKyBaHHS abcuecy
nedinky B nepior 3 2015 mo 2025 pik. Cepen Hux 86 Oynu xinkamu (61,4 %) i 54 — gonosikamu (38,6 %). Abcuec nedinku 6yno
BUsIBJICHO B mpaBiii yactii y 108 (77,1 %) mauienTiB Ta B miBiit yacti y 32 (22,9 %) nauienTiB. Cepex 3anpornoHOBaHMX HAMU
MaJIOIHBa3UBHUX METOJIB KareTepu3alis € HaleeKTHBHIIINM MeTonoM. [locTiliHe BHKOPHCTAHHS JPEHaXXHOTO Karerepa
BBXAEThCA OC3MEYHUM Ta €QEeKTUBHHUM MeTomoM. OCKUTBKM MiCIieBe 3aCTOCYBaHHA Ta BHYTPIIIHHOBCHHE BBEACHHS
ONTHMI30BaHOI JJO3U PO3YMHY O30HY MNpOTAroM 5—7—10 AHIB € NMPOCTUM, JIETKUM, €KOHOMIYHO JOLIUTEHMM Ta €()eKTUBHUM
METOJIOM, BiJICOTOK IAIliEHTIB, sSIKi Ofy»aiw, 30imbpmuBcs B 1,3—1,6 pa3a, KUIbKICTh yCKJIagHEeHb 3HM3mIacs B 1,1-1,5 pasm,

CMEpTHICTH 3MeHmmIacs B 1,4—1,8 pas3u, a KUTbKICTb JIIXKKO-IHIB 1 (piHAHCOBI BUTPATH CKOPOTUIIHCSL.
KurouoBi ciioBa: aGcuec nediHky, MajoiHBa3HBHA Xipyprisi, ONTHMIi30BaHa /1032 030HOBOTO PO3UHHY.

Minimally invasive laparoscopic, percutaneous
puncture aspiration and (biopsy) drainage (catheter)
methods of treatment of liver abscesses (LA) are
among the urgent problems of modern surgery.
Despite the widespread use of minimally invasive
methods in surgery, surgeons' attitudes towards these
methods are far from unambiguous. Despite the high
assessment of the results of LA interventions under
the control of laparoscopic imaging, ultrasound and
CT, indications and contraindications to these
methods, as well as the characteristic features of their
complications, remain an urgent issue. [1, 2, 5, 9].

To increase the effectiveness of minimally
invasive methods, there are traditional methods for
the elimination of intraoperative and postoperative
pathological cavities. Methods of local (drainage) and
intravenous (systemic) administration with an
optimized dose of ozone solution have been proposed
to improve the effectiveness of minimally invasive
surgical treatment of hollow liver formations.
Numerous positive effects of ozone therapy on the
body are known in medical science. It enhances
microcirculation in the liver and tissues, accelerates
the recovery of hepatocytes. Ozone therapy improves
the body's oxygen supply, accelerates the process of
hematopoiesis (erythrocytes, platelets, leukocytes,
lymphocytes, monocytes) and interferon synthesis,
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lowers blood sugar levels, and activates metabolism.
Ozone solution has antibacterial, antiviral, antifungal,
antiparasitic and other positive effects to reduce the
pathogenicity of micro organisms. Highly effective
results have been achieved by optimizing the
systemic or local dose of ozone therapy for
laparoscopic, percutaneous needle aspiration and
percutaneous catheterization of LA, developing new
scientific  experience in minimally invasive
operations and an algorithm of surgical treatment
methods, and applying it to minimally invasive
operations) [3, 5, 6, 9].

Modern advances in interventional radiology
allow minimally invasive interventions to replace
open surgical procedures. A review of the literature
on this topic showed that with minimally invasive LA
removal, complications amount to 12.8-28.3 %. The
incidence of liver abscess formation after repeated
and complex surgical operations reaches 12.0—
27.5%. LA accounts for 10.0-34.2 % of all intra-
abdominal complications, and after relaparotomy
they occur in 0.24-0.58 % of cases. Modern advances
in interventional radiology make it possible to replace
open surgical procedures with minimally invasive
procedures. [4, 6, 10—12].

Minimally invasive treatments can become an
alternative to open surgery to preserve health. After
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intermittent and continuous minimally invasive
interventions, along with antibiotics, antiseptics,
lower and upper laser drainage therapy, an optimized
dose of ozone solution is also used. The widespread
use of minimally invasive endovisual surgical
technology in clinical practice has opened a priority
area in the surgical treatment of liver abscesses [1, 3,
5,7, 8].

The purpose of the study was to develop a new
surgical technique for local and intravenous
administration of an optimized dose of ozone solution
during  laparoscopic,  percutaneous  puncture
aspiration or percutaneous catheterization.

Materials and methods. The research was
conducted at the Medical Faculties of Kocaeli
University, at the Scientific Surgery Center named
after Academician M.A. Topchubashov, at the
Medical Faculty of Nakhchivan State University and
the Surgical Department of the Hospital of the
Nakhchivan Autonomous Republic in 2015-2025.
The study examined the treatment results of 140
patients who underwent minimally invasive surgical
treatment of liver abscess. There were 86 women
(61.4 %) and 54 men (38.6 %) among them. In 108
(77.1 %) patients, liver abscess was localized in the
right lobe, in 32 (22.9 %) patients — in the left lobe. A
single abscess was observed in 104 (74.3 %), multiple
abscesses in 36 (25.7 %) patients. The average age of
the patients was 54.1+16.8 years.

The study of patients with liver abscess was
divided into two groups: percutaneous puncture
aspiration, biopsy, and laparoscopic or percutaneous
drainage catheterization. The clinical and anamnestic
information of patients, duration of hospital stay,
treatment results, recovery, complications, relapses
and mortality were analyzed. Minimally invasive
operations were performed under the control of
laparoscopic imaging, ultrasound and CT. The causes
of liver abscesses are pathogenic bacteria, viruses,
parasites (echinococcus), late, severe liver surgery,
relaparotomy, toxic products of industrial waste
metabolism, injuries, toxic drugs, etc. (Fig. 1).

m 1. Cholangial abscess
m2 Cryptogen

= 3. Traumatic abscess

B 4 Postoperative abscess

u 5. Pylephlebitis

u 6. Amoebic

7. Related

Fig. 1. Etiology of liver abscesses.

All patients underwent general and biochemical
blood tests. The pathogenicity of the abscess crops
was determined to be gram-positive or gram-
negative. Microscopy was performed first. A smear
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was prepared from the grown colonies on a nutrient
medium and stained using the Gram method. Gram-
positive bacteria (purple) or gram-negative (pink after
contrast staining with safranin). Thus, we have
obtained a conclusion about pathogenicity. Then the
sowing was carried out. If microscopy has revealed a
probable pathogen, the material is transplanted onto
selective media (for example, yolk-salt agar for
staphylococcus or blood agar for a wider spectrum).
This is necessary to isolate a pure culture and
accurately identify the species.

The technique of the proposed method of ozone
therapy. In the proposed method, a puncture needle is
inserted through the liver at a distance of 0.8-1.2 cm
at different angles from the cavity-forming lesion,
preventing the contents from entering the peritoneal
cavity. This approach allows for a complete puncture-
aspiration of the contents of the abscess and effective
drainage of the cavity. An ozonated 0.9 % NaCl
suspension consisting of finely dispersed aerosols
with a particle size from 0.5 to 10 microns is obtained
using a specialized device, an ITUP-01 M ultrasonic
nebulizer designed to produce fine aerosols with a
volume of 50.0 ml. Saline solution and 0zone-oxygen
mixture at a concentration of 5000 micrograms/l are
supplied using the Medozons VM device (AOT-N-
01-Arz-01/1). The outlet of the device is connected
by a polyvinyl tube to a catheter inserted into the
residual cavity.

Protocol of ozone therapy. The Medozon-4MP-
02 device. At the first stage, a finely dispersed
suspension of the ozonated solution is injected into
the residual cavity of the abscess through a transducer
using 150-200 ml of NaCl at a concentration of 3—5
micrograms / | for 20-30 minutes. At the same time,
250—400 ml of 0.9 % NaCl solution with an ozone
concentration of 5-10 micrograms / | is administered
intravenously. Ozonated saline solution is used as a
finely dispersed phase with a particle size from 0.5 to
10 microns, which ensures the active penetration of
the antiseptic solution into the cavity of the abscess.
In both traditional and modern procedures, gauze
swabs and drains soaked in ozonated solution are
placed in the abscess cavity and re-moistened daily
for 2—3 days before removal.

Ethical principles were observed in accordance
with the Helsinki Declaration (2013). All personal
data of the patients has been depersonalized.

The statistical analysis was carried out using the
statistical software SPSS 12.0. Written and analytical
statistical data were used. Quantitative variables were
selected using two options. Student's t-test — for
independent samples, where it was necessary, for
neural variances or for variables of the Mann-
Whitney U-test, as a rule, it was not necessary.
Categorical variables were analyzed using the x-
quadrant test. All statistical tests were conducted at a
statistical level of 97-99 %.

Results of the study. A comparative analysis of
the results of minimally invasive interventions was



ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 2 (96)

carried out to study scientific and practical experience
and improve new effective treatment methods. When
comparing the treatment of 118 patients in the groups
of percutaneous puncture and aspiration needle
(biopsy), percutaneous drainage catheterization
(PCD) and laparoscopic catheterization, we obtained
the following results. During the study, percutaneous
puncture aspiration was possible in 22 (17.2 %) of 34
patients for the first time, in 9 (5.5 %) for the second
time, and in 3 (2.3 %) for the third time. Treatment
with a percutaneous drainage catheter was performed
in 46 (35.9 %) of 56 patients for the first time, and in
10 (7.8%) for the second time. Percutaneous
drainage catheterization was performed in 10 (7.8 %)
of 56 patients for the second time, and laparoscopic
surgery with a drainage catheter was performed in 30
(23.4 %) patients. In 30 (23.4 %) patients, drainage
catheterization was performed under laparoscopic
control.

All patients included in the randomization
underwent percutaneous aspiration biopsy for
abscesses with a diameter of 50 mm or less. For
abscesses with a diameter of 50 mm or more, PCD
and drainage with laparoscopic video imaging and
catheterization were successfully performed. The
patients were treated with transduction for 3—5 days,
7-10 days for abscess cavities with a diameter of
more than 10 cm, and systemic administration of an
optimized dose of ozone solution (5-8 mg/1) for 10—
12 days. Continuous PCD and aspiration with
laparoscopic video imaging and catheterization with
drainage were performed in 86 (67.2 %) patients.
Based on the results of seeding and determination of
the sensitivity of pus, 12 patients in the drainage
group and 5 patients in the needle group underwent
trans-drainage (local) ozone therapy for 12 days. Of
the 18 patients who did not respond to repeated
aspiration after the first attempt, 16 had a successful
outcome after the second attempt. In 2 patients, the
result was positive after the third attempt. Treatment
of 1 patient, with no positive results after 3 attempts,
was discontinued. 86 (67.2 %) patients achieved
successful recovery using a drainage catheter. In the
group with percutaneous needle puncture, 2 patients
underwent more than 3 procedures with negative
results. Periodic aspiration biopsy was successful in
patients with an abscess diameter of 50 mm or less.
However, this treatment was unsuccessful in all 3
patients with multichannel abscesses. In 4 out of 6
patients with multichannel abscesses, a drainage
catheter was inserted twice because drainage was
insufficient on the first attempt. The total duration of
drainage catheter retention ranged from 3 to 25 days,
with an average of 11.0+6.4 days. In 31 out of 32
patients with percutaneous puncture-aspiration of the
liver abscess cavity for the first, second and third
time, a positive effect was obtained due to successful
ozone therapy. 29 patients recovered, 2 had
complications, and 1 patient died. With the method of
treatment using a percutaneous drainage catheter
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(PCD) and catheterization with laparoscopic imaging,
92 patients out of 96 patients recovered,
complications occurred in 3 patients, and 1 patient
relapsed.

Of the 140 patients, 128 (91.4 %) had complete
resorption at week 4-5, and treatment was
successfully completed. In 6 (4.3 %) patients who
received treatment, the abscess cavity decreased and
decreased by 50 % at 8-10 weeks, in 1 (0.8 %)
patient, the abscess did not completely resolve at 5—6
months, and 1 (0.8 %) patient died. The final results
of the patients were also evaluated positively by
ultrasound and CT scans performed 6 months after
treatment, and the treatment was successfully
completed. The length of stay in the clinic between
the groups did not significantly differ in both groups
(Mann-Whitney U-test, Z= -0.02; p=0.98).

No serious complications, such as bleeding or
sepsis, were observed after the procedures in both
groups. Excellent treatment results were achieved
using an optimized dose of ozone solution in both
groups. We concluded that PCD is more effective
than percutaneous needle aspiration, laparoscopic
catheterization, and percutaneous needle-puncture
aspiration (biopsy).

If a percutaneous aspiration biopsy fails after the
second attempt, treatment should be discontinued.
The results of a randomized trial of 128 patients with
purulent liver abscesses show that repeated
percutaneous puncture drainage should be continued
until clinical improvement occurs or the abscess
cavity is scarred and reduced. We consider
percutaneous needle aspiration performed for the
third time after the second attempt to be ineffective.
Success after the third attempt may be effective in
only one out of 10 patients, and subsequent aspiration
biopsy may be successful in very few cases. Our
study shows that repeated percutaneous aspiration
and percutaneous catheterization are effective in
cases of liver abscesses with a diameter of 50 mm or
less.
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Fig. 2. Graphic representation of the quantitative indicator
of the consequences of the conducted therapeutic measures.

As can be seen from Fig.2, when using a
percutaneous puncture-aspiration needle of the liver
abscess cavity, 29 out of 32 patients recovered,
complications were noted in 2 patients, and 1 patient
died. During treatment using a percutaneous drainage
catheter (PCD) and laparoscopic catheterization, 92



ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 2 (96)

out of 96 patients recovered, complications were Discussion. In addition to traditional procedures
noted in 3 patients, and 1 patient died. Of the 140 with drainage irrigation, the use of local and
patients, 118 (84.5 %) had complete resorption at intravenous doses of optimized ozonated solution
week 6-8, and treatment was successfully completed. increases the effect of treatment and shortens the
In 3 (2%) patients who received treatment, the length of hospital stay. We concluded that the use of
abscess cavity decreased and shortened by 50 % at Pigtail catheterization as well as percutaneous needle
week 10-12, in 1 (0.8 %) patient the abscess did not aspiration improves the clinical outcome in patients
resolve, and at month 5-6 the patient died. with abscess volume >150 ml. Pigtail catheterization
We suggest prescribing an optimized dose of  is a better method of intervention than percutaneous
ozonated solution for laparoscopic and percutaneous needle aspiration in patients with abscess volume
operations. In the elimination of LA, complete >200-250 ml. Our opinion coincides with the opinion
obliteration of cavities (volume reduction) has been of the authors Prasad S, et al. [8].
proven in scientific studies on morphological, All patients included in the randomization were
laboratory and radiological parameters. This method initially treated with broad-spectrum antibiotics of the
fully complies with the principle of "maximum IV generation at a dose of 1 g twice a day (every 12
success with minimal complications." The hours). [2, 4, 5, 7, 8].
elimination of liver abscesses and the achievement of Most authors prefer continuous drainage
complete obliteration of the cavity have been proven catheters, as this method of treatment is considered
by morphological, laboratory and radiological safe and effective in the treatment of liver abscesses

diagnostic methods. We have used ozone therapy to [1, 3,5, 8, 9]. The continuous method is considered
eliminate liver abscesses in more than 180 patients. safe and effective [2, 4, 5, 8, 9].
Conclusion

Thus, in the minimally invasive methods we propose, catheterization is the best and more effective
method. Continuous use of a drainage catheter is considered a safe and effective method. Since topical
application of an optimized dose of ozonated solution and intravenous administration for 5-7 to 10 days is
simple, easy, cost-effective and effective, the percentage of recovery increased by 1.1 to 1.5 times, complications
decreased by 1.3 to 1.7 times, mortality decreased by 1.7 to 2.1 times, bed days and financial costs decreased.
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