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Abstract. Diagnosis and surgical treatment of liver echinococcosis. Shaprinskyi V.O., Vorovskyi O.0.,
Kaminskyi O.A., Pashynskyi Ya.M. The results of treatment of 72 patients with echinococcosis of the liver were
analyzed, women — 62 (86.2%), men — 10 (13.8%). Primary echinococcosis was detected in 69 (95.8%) patients,
secondary — in 3 (4.2%). Among instrumental research methods, ultrasound and computed tomography examination
were of diagnostic value. Single liver cysts were found in 63 (87.5%) patients, multiple —in 9 (12.5%). Among patients
with solitary cysts, the right lobe was more often affected than the left — 48 (66.7%) vs 24 (33.3%) cases.
Echinococcosis of central localization was less common and was noted in 8 (11.1%) cases. Echinococcosis
complications were observed in 16 (22.2%) patients. Among them, most often there were suppurations of the cyst — in
13 (18.1%); bursts of the cyst into the free abdominal cavity — in 1 (1.4%), in the pleural cavity — 1 (1.4%), in the
biliary tract — in 1 (1.4%). Partial or complete calcification of the hand was observed in 12 (16.7%) patients. In 20
(27.8%) cases, the operation was performed from the upper median access, in 42 (58.3%) — from oblique
hypochondria, accesses by Kocher or by Fedorov. Pericystectomy was performed in 48 (66.7%) patients, in 8 (11.1%)
patients underwent resections of liver segments with an echinococcal cyst, in 4 (5.6%) — cyst opening with removal of
contents and treatment of its cavity. Laparoscopic echinococectomy was used in 12 (16.7%) patients. In the
postoperative period complications were observed in 16 (22.2%) patients. The use of the welding electrocoagulator EC-
300M "Swarmed" in the thermal rehabilitation of the walls of the residual cavity after echinococectomy allowed to
reduce blood loss from 2200+210 ml to 250+50 ml. With the use of laparoscopic echinococectomy, intraoperative blood
loss was reduced by 9 times (p=0.0001); duration of operation — 2 times (p<0.05), stay in hospital — 3.3 times
(p=0.002). There were no fatal outcomes. Before and after operation antirelapse antiparasitic therapy with albendazole
(Vormil) was performed in two cycles 28 days each, separated by a 14-day break. The dose at body weight over 60 kg
was 400 mg 2 times a day, and for less than 60 kg the drug was calculated at a rate of 15 mg/kg/day. There were 2
(2.8%) cases of relapse, there was no mortality.

Pedepar. /ImarnHoctmka ®W  XHpypruveckoe JiedeHHe JXHHOKOKKo3a mevyenun. Ilampuncknii B.A.,
Boposcknii O.0., Kamunckmii A.A., MMamuncknii SI.H. Ilpoananusuposanvi pesynomamol neuerus 72 OONbHBIX C
IXUHOKOKKO30M nedenu: dceHuwun — 62 (86,2%,), myacuun — 10 (13,8%). Ilepsuunsiti 5XUHOKOKKO3 ObLL OOHAPYICEH Y
69 (95,8%) 60nvHbix, 6mopuunsiii —y 3 (4,2%). Cpeou uHcmpymMeHmMAaIbHbIX MEMOO08 UCCIe008aHUSA OUASHOCUYECKOe
3HAYEeHUe UMENO YIbMPA38YKOGoe U KOMHbIOmMepHO-momocpaguieckoe obcnedoganue. OOuHOUHbIE KUCTbBL NedeHU
obnapycenvl y 63 (87,5%) 6onbHbix, mHoNMCecmsennvie — v 9 (12,5%). Cpeou 60oabHbIX ¢ cOnumMapHvimMu KUCMamu
npasas 0o nopavcanace uauje — y 48 (66,7%) 6oavnuix, Hedcenu nesas — 24 (33,3%) cayuas. DXuHOKOKKO3
YeHmpalbHOU TOKAIU3ayuu ecmpeuaics pedce u oo ommeven 6 8 (11,1%) cayuasx. OcnodcHeHUsi 3XUHOKOKKO3d
ommeueno y 16 (22,2%) nayuenmos. Cpedu Hux uawe 6ceo oviiu nacnoenus kucmol —y 13 (18,1%); npopwiewt kucmol
6 c80000HyI0 OprowHyo nonocmv — y 1 (1,4%), 6 naegpanvnyio nonocme — y 1 (1,4%), 6 ounuapueii mpakm — y 1
(1,4%). Yacmuunoe unu nonnoe uszsecmkoganue xucmol ommevero y 12 (16,7%) nayuenmos. B 20 (27,8%) cayuasx
onepayuro 8bINOIHANU C 8epXHe20 cpedunnozo docmyna, 6 42 (58,3%) — c kocwix nodpebepnvix oocmynoe no Koxepy
unu no @edoposy. Ilepuyucmaxkmomus Ovina evinoinena y 48 (66,7%) oonvuwix, v 8 (11,1%) nayuenmos Ovinu
BbINOTIHEHbL PE3EKYUL CE2MEHMO8 NeYeHU C IXUHOKOKKOK08oU Kucmot, y 4 (5,6%) — packpvimue Kucmvl ¢ yOaieHuem
cooepacumo2o u obpabomxou ee norocmu. Jlanapockonuueckyro 3XUHOKOKKIKmomuto npumenunu y 12 (16,7%)
bonvHblx. B nocneonepayuonnom nepuode y 16 (22,2%) 6onvHeix Habarooanucsy ocrodxcHenus. Hcnonvzosanue
ceapounoeo snekmpoxoazyasimopa IK-300M "Ceapmeo" npu mepmuyeckol canayuu cmeHox oCmMamoyHou nojiocmu
nocie 3XUHOKOKKIKMOMUU NO360JUN0 YMeHbuums kpogonomepto ¢ 2200210 mn 0o 25050 ma. Ilpu npumenenuu
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JIANAPOCKONUYECKOU  IXUHOKOKKIKMOMUU  YOANOCh YMEHbUWUMb UHMPAONEPAYUOHHYI0 Kpogonomepio 6 9  pas
(p=0,0001),; npodorxrcumenvhocms onepayuu — 8 2 paza (p<0,05), npebwvisanue ¢ cmayuonape — 6 3,3 paza (p=0,002).
Jlemanvhvlx ucxo006 ne 6wino. JJo u nocie onepayuu nposooULU NPOMUBOPEUUOUSHYIO AHMUNAPAZUMAPHYIO MEPANUIO
anvbenoasonom (Bopmun) 6 06a yuxia no 28 oweil, pazoenennvix 14-oneenvim nepepvisom. [loza npu macce mena bonee
60 ke cocmasnsina 400 me 2 paza 6 cymxu, a npu menee 60 ke npenapam nasHavam u3z pacuema 15 me/ke/cym. Umeno
mecmo 2 (2,8%) cayuas peyuousa, 1emaibHOCmb OMCYMCmMeosad.

Echinococcosis is a dangerous helminthiasis,
belongs to the severe parasitic diseases, in its de-
velopment it always undergoes the stage of forma-
tion of cysts that affect the internal organs [12]. The
causative agent is the larval stage of the tapeworm
Echinococcus granulosus sensu lato (a strain of
sheep dogs) [9], which parasitizes in carnivores
(final host) [8]. The intermediate host of the parasite
is humans and farm animals. Endemic regions of
echinococcosis are Turkey, Moldova, some regions
of Russia, Turkmenistan, Kyrgyzstan, Australia,
some regions of America, North and East Africa [7].
The territory of Ukraine is a center of tension of
echinococcosis, the incidence of which has a steady
tendency to increase. The number of patients with
this pathology is constantly growing and ranges
from 0.4% to 7.3%. The frequency of recurrence of
the disease is from 2% to 23.2% and often fatal [1].

The clinical course of echinococcosis has been
asymptomatic for a long time [8]. The main compli-
cations of hydatid disease are rupture of the echino-
coccal cyst (EC), with the subsequent development
of secondary infection and anaphylaxis, dissemi-
nated formation of daughter cysts in the abdominal
cavity. Direct spread to the pleura, pericardium,
colon and bones is less common [7].

Most surgeons adhere to the FA Ilhamov’s
classification.: I) morphology of larvocysts: echino-
coccus veterinorum, echinococcus hominis, echino-
coccus acephalocystis; II) by origin: primary, recur-
rent, implantation; III) by the number of cysts:
solitary, multiple with lesions of one or more
anatomical areas, polysegmental; IV)by organ
involvement: isolated, combined; V) by diameter of
the cyst: 1)small (up to 5cm), 2) medium (6-
10 cm), 3)large (11-20 cm), 4) giant (21 cm and
more); VII) type of complication: suppuration of the
cyst, compression and burst into the bile ducts and
portal vein, rupture in the abdominal and pleural
cavities, calcification, combined [5].

Kazoni's diagnostic method is almost never used
against the background of low informativeness and
high allergy. Preference is given to more sensitive
methods of immunological diagnosis of echinococ-
cosis: latex agglutination reaction, indirect hemagglu-
tination, enzyme-linked immunosorbent assay. These
reactions have virtually no contraindications, their
diagnostic sensitivity is in the range of 56-100% [2].
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Among the instrumental methods of diagnosis
ultrasound (US) ranks first [1].

Comparative analysis of ultrasound and computed
tomography (CT) provides the advantages of
ultrasound in the detection of cysts less than 1 cm in
diameter, but inferior in terms of topical diagnosis [11].

Currently, there are three ways to treat echino-
coccosis: chemotherapy, surgery (through traditional
or laparoscopic access) and percutaneous inter-
ventions [10]. It is believed that drug therapy is not
effective due to the presence of a dense fibrous
capsule around the parasite. There are publications
on the clinical efficacy of percutaneous interventions
using 1.0% aqueous sodium hypochlorite solution as
a scolecidal drug [4]. However, most authors con-
sider surgery to be the only effective method of EC
treatment. Among the surgical methods the fol-
lowing are used: extirpation of the EC (pericyste-
ctomy), semi-closed and closed echinococcectomy
[6]. In recent years, there has been a tendency to
expand the indications for minimally invasive
technologies (laparoscopic echinococcectomy, PAIR
technology, removal of EC from mini-access) both
in "complex" localization and in complicated EC.
The main danger of laparoscopic echinococcectomy
is the rupture of EC with the possible development
of anaphylactic shock, dissemination of the parasite,
bleeding. The frequency of postoperative
complications is 6-22% of cases, mortality is close
to zero, recurrence is almost not noted [3]. It is
considered necessary to include chemotherapy with
albendazole or praziquantel in the treatment.

Thus, today there is no single method of removing
the parasite and processing the residual cavity, the
exact indications for the use of various types of
operations. The aim of the study was to improve the
results of surgical treatment of echinococcosis of the
liver by the optimal choice of liver surgery.

MATERIALS AND METHODS OF RESEARCH

In the clinic of surgery No. 1 of National Pirogov
Memorial Medical University, Vinnytsya, which is
located on the basis of the surgical department of
Vinnytsya Regional Clinical Hospital named after
MI Pirogov, from 2011 to 2019, 72 patients with
echinococcosis of the liver were operated on. There
were 62 women (86.2%) and 10 men (13.8%). The
mean age was 47.5£2.7 years. Primary echino-
coccosis was detected in 69 (95.8%) patients,
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secondary — in 3 (4.2%). Solitary liver cysts were
found in 63 (87.5%) patients, multiple — in 9
(12.5%). The size of the cysts averaged 4-5 cm, the
maximum reached 18 cm in diameter. By
localization, the right lobe was affected more often —
in 54 (75.0%) patients than the left — 18 (25.5%)
cases. In 16 (22.2%) of cases, patients were admitted
with complicated forms of echinococcosis: suppu-
ration of the cyst — 13 (18.1%), burst into the free
abdominal cavity — 1 (1.4%), burst into the pleural
cavity — 1 (1.4%), burst into the biliary tract —
1 (1.4%). Physical examination and history taking
revealed moderate pain in the right hypochondrium,
moderate weakness, periodic fever, skin rash,
itching, jaundice. Among the instrumental methods
of research, lung radiography, ultrasound diagno-
stics, and computed tomography were mandatory.
Examination radiography of the lungs was used to
exclude the combined lesion of echinococcus of the
lung, which was observed in 2 (2.8%) cases.

The presence of EC was an indication for
surgical treatment. In 20 (27.8%) cases, when the
EC was located in the left lobe of the liver, the
operation was performed through the upper-middle
access. In 42 (58.3%) — oblique subcostal accesses
according to Kocher or Fedorov. Pericystectomy
was performed in 48 (66.7%) patients, in 8 (11.1%)
patients — resections of liver segments with EC, in
4 (5.6%) — cyst opening with removal of contents
and treatment of its cavity. Laparoscopic
echinococcectomy was performed in 12 (16.7%) of
patients. In 16 (22.2%) of patients the high-
frequency welding electrocoagulator EC-300M
“Svarmed” was used, where in 4 (5.6%) cases of
parenchymal bleeding the “coagulation” mode was
used, and in 1 (1, 4%) of a patient with vascular
bleeding — mode of "evaporation", in other cases
when removing the EC with the liver parenchyma —
modes of "coagulation" and "cutting" alternately.

All patients, according to the EC treatment
protocol, received antirelapse antiparasitic therapy
with albendazole (Vormil). The dose for patients
weighing more than 60 kg was 400 mg twice a day,
and for those less than 60 kg — 15 mg/kg/day. Before
and after surgery, two cycles 28 days, separated by a
14-day break each were performed.

All studies were conducted in accordance with
the ethical principles of bioethics set out in the
Helsinki Declaration on Ethical Principles for Hu-
man-Based Medical Research, developed by the
World Medical Association.

Statistical processing of the survey results was
performed wusing standard methods using the
application package StatSoft "Statistica 5.5" (licen-
sed No. AXXR910A374605FA) with the calculation
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of the arithmetic mean of the investigated indicator
(M), standard error of the average (m), relative
values frequency,%). The average statistics are
given in the form of M+c.

RESULTS AND DISCUSSION

The operative method and access were deter-
mined individually depending on the location, depth
and size of the EC. For the convenience of surgery
and manipulation in the localization of cysts in the
right lobe of the liver, we always crossed the coronal
and round ligaments and, taking the latter in the
clamp, we could pull the liver into the wound. In
order to prevent intraoperative insemination with
scolices of the parasite, the operating field was
covered with three or four tampons soaked in
betadine.

In 18 (25.0%) cases, the cyst was fused with
neighboring organs: stomach, gallbladder, dia-
phragm, omentum. At their separation there was a
threat of disturbance of integrity of a capsule of a
cyst and inoculation with scolices of abdominal
organs. In such cases, puncture of the cyst, eva-
cuation of its contents, cystotomy and removal of the
chitinous membrane with daughter and grand-
children's bubbles were performed. In 8 (11.1%)
patients with multichambered EC, the contents
could not be removed by puncture due to
obturation of the lumen of the needle with
fragments of the chitinous membrane. In these
cases it was necessary to perform a cystotomy and
treat the inner surface with a high-frequency
welding electrocoagulator EC-300M "Svarmed".
In 16 (22.2%) patients after evacuation of the
contents of the cyst perforating bile ducts were
found, which opened into its lumen. In the
presence of a bile duct a yellow spot usually
appeared on the extended napkin. The same
method can be used to determine the effectiveness
of the elimination of perforation of the bile duct.
The further course of surgery depended on the
individual characteristics of the cyst. It was
possible to complete the operation without
forming a residual cavity in the liver by
performing subtotal pericystectomy. Large venous
branches approaching the cyst were sutured or
ligated or clipped. In 4 (5.6%) cases with deep
EC, where there was a risk of profuse bleeding,
damage to large bile ducts, complete removal of
the fibrous capsule was not performed. In these
cases, the capsule was excised as much as possible
and for the purpose of hemostasis the defect was
treated with welding electrocoagulator EC-300M
"Svarmed". In such cases, a follow-up exami-
nation with CT was performed.
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When removing solitary EC, blood loss did not
exceed 200-300 ml. With the removal of numerous
ECs, including from hard-to-reach places (VII and
VIII segments of the liver), blood loss sometimes
reached 2.5 liters. Laparoscopic echinococcectomy
was performed with localization of EC in II, III, IV,
V, VI segments, the former was not used in
disseminated echinococcosis of the liver and in the
localization of EC in segments I, VII and VIII. The
use of laparoscopic surgery for echinococcosis of the
liver allowed to reduce intraoperative blood loss by
9 times (p=0.0001); duration of operation — from 3.5
to 1.5 hours (2 times) (p>0.05), hospital stay — from
10 to 3 days (3.5times) (p=0.002); recurrences
occurred in 2 (2.8%) cases with laparotomy access.

In the postoperative period, bleeding was
observed in 1 (1.4%) patient, which was stopped by
welding electrocoagulator EC-300M "Svarmed".
The use of this method allowed to reduce blood loss
from 2200+£210 ml to 250+£50 ml, slight bile leakage
was observed in only 7(9.7%) patients, no
recurrence was observed with this method. Right-
sided exudative pleurisy was noted in 3 (4.2%)
patients. Recurrences occurred in 2 (2.8%) cases,
where in one patient the course of the disease was
complicated by a burst of EC into the pleural cavity,
in another — in the biliary tract. We had no fatalities
after these interventions.

Thus, for a long time the clinical course of
echinococcosis was asymptomatic, resulting in
16 (22.2%) patients with complicated forms of
echinococcosis (suppuration of the cyst, burst into
the free abdominal cavity, burst into the pleural
cavity, burst into the biliary tract); 18 (25.0%) — had
fusion of the cyst with neighboring organs (stomach,
gallbladder, diaphragm, omentum); in 16 (22.2%) —
bile fistulas were opened in the EC lumen, which in

total amounted to 50 (69.4%) cases of the total
number of patients with EC [8]. It is in them on
admission there were complaints of pain in the right
hypochondrium, periodic fever, skin rash, itching,
jaundice. In the diagnosis of EC ultrasound was the
main, CT was performed to identify daughter and
grandchildren's cysts and determine the scope of the
operation, MRI — in patients with complicated EC.
In these 48 (66.7%) patients we managed to perform
pericystectomy, where due to the use of welding
electrocoagulator EC-300M "Svarmed" it was po-
sible to radically remove the EC capsule, achieve
stable hemostasis and prevent bile leakage. La-
paroscopic  echinococcectomy without capsule
damage was performed in 12 (16.7%) patients with
uncomplicated forms of EC.

CONCLUSIONS

1. Echinococcectomy with complete excision of
the fibrous capsule of the liver — pericystectomy, is a
radical and effective operation as for complete
recovery and recurrence of the disease.

2. The use of welding electrocoagulator EC-
300M "Svarmed" in the thermal rehabilitation of the
walls of the residual cavity after echinococcectomy
allowed to reduce blood loss from 22004+210 ml to
250+50 ml (p=0.0001), recurrence — from 2.8% to
0%, virtually avoid bile leakage.

3. Laparoscopic echinococcectomy managed to
reduce intraoperative blood loss by 9 times
(p=0.0001); duration of operation — by 2 times
(p<0.05), hospital stay — by 3.3 times (p=0.002). It is
possible to apply this method at localization of
echinococcal cyst in I[-VI segments of a liver.
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