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Abstract

The main method of treatment of pulmonary echinococcosis is surgi-
cal. Surgical treatment of pulmonary echinococcosis consists of removing
the cyst, destroying the parasite, preventing insemination of the pleural
cavity, and eliminating the remaining cavity with maximum preservation
of lung tissue. In addition to the basic laws of surgery, which are relevant
for any intervention, in the case of echinococcal invasion, germicidal treat-
ment methods that prevent insemination of the pleural cavity and ensure
the prevention of disease recurrence come to the fore.

Patients with bilateral lesions of the lungs and other organs (most
often the liver) are considered a special difficulty for surgeons. Depending
on the location of the cysts and the health of the patient, several tech-
niques are used: median sternotomy, consecutive bilateral thoracotomies,
transmediastinal approach: a new technique that uses (unilateral lateral
thoracotomy to remove a cyst from one lung followed by resection of the
retrosternal mediastinal pleura to reach and remove cysts in the upper part
of the contralateral lung, Clymer incision: a large transverse incision that
provides wide opening of both pleural cavities, often used for complex or
giant bilateral cysts, using VATS sequentially (the procedure usually
involves sequential VATS on both sides during a single session of anesthe-
sia). In combined cases: if liver cysts are also present, a one-stage approach
including VATS and a transdiaphragmatic or laparoscopic procedure can
be performed.

The authors describe an asymptomatic clinical case of one-moment
VATS-resection of echinococcal cysts in a 21-year-old patient with multiple
lesions of the lungs and liver. We performed bilateral single stage VATS-
resection of S4 of the left and VATS-resection of S4 of the right lung. The
postoperative period (7 days) was univentfull. One month later, the patient
underwent laparoscopic removal of liver cysts in another medical institu-
tion. The postoperative period (6 days) was univentfull.The patient contin-
ued to take albendazole at a dose of 400 mg per day. During the control CT
examination 5 months after the last surgical intervention against the
background of constant albendazole, a recurrence of echinococcosis was
established in the liver and lungs without pathological changes.

Thus, surgery is the treatment of choice for most patients with pulmo-
nary hydatid cysts. One-stage minimally invasive surgery is superior to the
classic two-stage approach because it reduces morbidity, hospital stay,
and costs. In the postoperative period, it is necessary to continue a six-
month course of oral albendazole, since there is a possibility of recurrence
of the disease, especially in the liver.
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KNIHIYHUA BUNAJOK OAHOMOMEHTHOI VATS-PE3EKLIT
EXIHOKOKOBUX KICT Y XBOPOIO 3 MHOXXVUHHUM
BPAXXEHHAM NMATOJIOTIYHUM NMPOLIECOM JIETEHb
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Pestome

OCHOBHVM MeTOAOM NiKyBaHHA eXiHOKOKO3Yy flereHb € XipypriyHuii.
XipypriuHe nikyBaHHA eXiHOKOKO3Yy NereHb CKNafaeTbCca 3 BUAANEHHA KiCTw,
3HULWEHHSA Napa3mnTa, NPodiNakTUKN 06CIMEHIHHA NNEBPaNbHOT MOPOXHNUHN Ta
niKBiAaLT 3aNULWKOBOI NOPOXKHNHMN 3 MaKCUManbHUM 36epeXXeHHAM NnereHeBoil
TKaHUHW. KpiM OCHOBHWX 3aKOHIB Xipypril, Lo aKTyanbHi 3a 6yfb-AKOro BTPY-
YaHHA, B pa3i eXiHOKOKOBOI iHBa3ii Ha NepLuMi NNaH BUCTYNaloTb METOAN rep-
MiLMAHOT 06p06KY, AKi 3anobiratoTb 06CIMEHIHHIO NNEBPANbHOT MOPOXKHUHY Ta
3ab6e3neuyloTb NPodiNaKkTUKy peLanBYy 3aXBOPIOBAHHA.

OcobnuBy CKnagHicTb Ans Xipypris BBaxatoTbCA XBOPi 3 ABOCTOPOHHIM
YypaxeHHAM nereHb Ta APYrvX opraHiB (HaluacTiwe neuviHKa). 3anexHo Bif
noKanisauii KicT Ta cTaHy 340pOB’A NaLi€eHTa BUKOPUCTOBYIOTbCA Kiflbka MeTo-
[OVK: cepefHA CTepHOTOMIA, MOCNILOBHI JBOCTOPOHHI TOPaKOTOMIi, TpaHCMepi-
aCTMHANbHUI NiAXia: HOBWI METOA, NPW AKOMY BUKOPUCTOBYETbCA (OAHOGIUHA
natepanibHa TOPAKOTOMIA ANA BUAANEHHA KICTW 3 OAHIEI nereHi 3 noganbLuoto
peseKUi€lo 3arpyanHHOI MeaiacTUHaNbHOI NNeBpU ANA AOCATHEHHA Ta BUAA-
NeHHA KICT y BepXHill YacTLi KOHTpanaTepanbHOi nereri, KnanmepHuUn pospis:
BENVKMI NonepeyHnin po3pis, AKUI 3abe3neuye WpoKe BifKpuTTa 060X Nnes-
panbHWX MOPOXXHUH, YaCTO BUKOPUCTOBYETLCA 1A CKNAAHMX ab0 FiraHTCbKMX
[BOCTOPOHHIX KiCT, BUKOpMCTaHHA VATS — MeToAMKM NocnifoBHO (NpoLeaypa
3a3Buyail BKovae nocnigosHi VATS 3 060X CTOpiH nif Yac OAHOro ceaHcy
aHecresil). [Mpy KOMBGiIHOBaHYX BUMaAKaXx: AKLO TAKOX MPUCYTHI KICTW NeYiHKK,
Moxe 6yTUN BUKOHAHO OAHOETanHWiA nigxia, Wwo Bkiouae VATS i TpaHcaiadpar-
ManbHy abo nanapockoniyHy npouenypy.

ABTOPY ONUCYIOTb  ACUMNTOMHUIA  KNiHIYHWIA BUNAAOK OAHOMOMEHTHOT
VATS-pe3seKLii eXiHOKOKOBMX KiCT Y 21-piuHOro XBOPOro 3 MHOXWHHUM Bpa-
KEHHAM NaToNOriYHMM NPOLECOM flereHb Ta neviHku. Hamu 6yna BnKoHaHa
nBob6iYHa ogHoMoMeHTHa VATS-pe3sekuis S4 nisoi Ta VATS-pesekuin S4 npasoi
nereHi. MicnaonepauiiHnin nepiog (7 AHiB) nepebirae rnagko. Yepes opmH
MicALb B iHLWIOMY NiKyBasbHOMY 3aKnaji XBOpoOMy NPOBeAEHO NanapockoniyHe
BUAANeHHA KicT neyviHkw. MicnaonepauinHuii nepiog (6 AHIB) nepebiras rnagko.
MauieHT npofoBXyBaB NpuiimMaT anbbeHgason y fosi 400 mr Ha poby. Mpu
KOHTponbHOMy KT-ob6cTexeHHi yepe3 5 micauiB nicna oCcTaHHbOro onepaTus-
HOro BTPy4aHHA Ha GOHi nocTiHoro npuiiomy anbbexgasony 6yno BCTaHOB-
NeHO peLnamnB eXiHOKOKKO3Y B MediHLi, iereHi 6e3 natonoriyHmx 3miH. Takum
UMHOM, XipypriuHe BTpy4YaHHA € MeTofoM BUOOPY ANA GinblIOCTi NaLieHTIB 3
nereHeBMMM rigatmaHummn Kictamu. OgHoeTanHa MiHiiHBa3MBHa onepauia €
KPaLLoLo 3a KNacUYHWI [BOETaNHNIA Nixif, OCKINbKM BOHA 3MEHLLYE 3aXBOPIO-
BaHiCTb, NepebyBaHHA B fikapHi Ta BUTpaTU. B nicnAaonepauiitHomy nepiogi
HeobXiAHO NPOAOBXKYBATW WECTUMICAYHUIA KypC nepopanbHOro anbbeHaso-
Ny, OCKINbKM iCHYE MOXNMBICTb peLmanBy XBopobu, 0cobnMBO B NeviHLji.
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The main method of treatment of pulmonary echino-
coccosis is surgical [1-13]. Surgical treatment of pulmo-
nary echinococcosis consists of removing the cyst,
destroying the parasite, preventing insemination of the
pleural cavity, and eliminating the remaining cavity with
maximum preservation of lung tissue. In addition to the
basic laws of surgery, which are relevant for any interven-
tion, in the case of echinococcal invasion, germicidal
treatment methods that prevent insemination of the
pleural cavity and ensure the prevention of disease recur-
rence come to the fore. It has been proven that the most
effective germicides regarding the harmful effect on E.
granulosus are an 80-90 % aqueous solution of glycerin
with an exposure of 7-10 minutes and a 30 % solution of
sodium chloride. These germicides have a harmful effect
not only on protoscolex, but also on acephalocysts,
which are most often responsible for the recurrence of
the disease [2, 71.

Among various surgical interventions for lung echi-
nococcosis, three main types are distinguished: 1) remov-
al of only the elements of the echinococcal cyst without
the fibrous membrane (echinococcectomy); 2) removal
of the parasite along with the fibrous capsule (pericystec-
tomy); 3) removal of an echinococcal cyst by resection of
part of the organ (segmentectomy, lobectomy) [3, 5].The
choice of the method of surgical intervention is differen-
tiated and depends on many factors, the main of which
are: localization and number of cysts, their size, general
condition of the patient, etc. [7, 9, 11]. If surgery is not
possible due to a massive lesion, antiparasitic treatment
is performed. Albendazole is prescribed for a course of 3
weeks or several months; the number of such cycles is up
to 20 times, the intervals between them are 21-28 days.
The effectiveness ranges from 41 to 72 % (on average, the
disease recurs in 25 % of patients). Antiparasitic treat-
ment is carried out in the postoperative period to prevent
insemination, as well as in patients in endemic foci with
the presence of antibodies to echinococcus, but the
absence of cysts during a complete instrumental exam-
ination. Adverse effects of albendazole include mild hep-
atotoxicity, leukopenia, hair loss, and gastric upset. In the
treatment of pulmonary echinococcosis, symptomatic
agents include antihistamines, hepatoprotectors, antitus-
sives, etc. [7, 8, 9].

Patients with bilateral lesions of the lungs and other
organs (most often the liver) are considered a special
difficulty for surgeons [4, 5, 6, 10, 11].

Depending on the location of the cysts and the
patient’s state of health, several methods are used:

« Median sternotomy: considered a better alternative
for bilateral lung disease because it allows access to both
lungs through a single incision. As a rule, it is better toler-
ated and causes less pain than two separate thoracoto-
mies.

- Consecutive bilateral thoracotomies: performance
of separate anterior-lateral or posterior-lateral thoracoto-
mies during one session of anesthesia.

« Transmediastinal approach: a new technique that
uses a unilateral lateral thoracotomy to remove a cyst
from one lung followed by resection of the retrosternal
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mediastinal pleura to reach and remove cysts in the
upper lobe of the contralateral lung.

- Clymer incision: a large transverse incision that pro-
vides a wide opening of both pleural cavities, often used
for complex or giant bilateral cysts.

« Using VATS-methods consistently: the procedure
usually involves sequential VATS on both sides during a
single session of anesthesia.

Key stages of the procedure are considered [6, 7, 91:

1. Isolation. The operative field is protected with
sponges soaked in scolicidal solutions (e.g., hypertonic
saline, glycerin, or hydrogen peroxide) to prevent acci-
dental leakage and secondary infection.

2. Aspiration and evacuation. The cyst is punctured
with a needle to aspire the hydratide fluid, followed by a
pneumotomy to remove the stratified membranes.

3. Cavity treatment. Bronchial openings are sutured
to prevent air leakage. The remaining cavity is often
closed with cavitation (internal suturing to close the
space) or left open for drainage if infected.

4. Medical support: to prevent relapse, perioperative
treatment with albendazole (usually 10-15 mg/kg/day) is
standard.

Advantages of one-stage surgery (especially VATS)
[3,4,7,9I

» Reduced morbidity. Avoiding risks associated with
multiple anesthesia sessions and overall recovery time.

- Cosmetic and analgesic benefits. Specialized
approaches such as a transmediastinal approach or ster-
notomy may result in less scarring and less postoperative
pain than multiple thoracotomies.

« Reduced trauma. avoiding the cumulative mental
and physical trauma of two separate operations and
anesthesia sessions.

- Faster recovery. Reduced overall hospital stay and
faster return to normal activities compared to staged
surgeries.

- Cost-effectiveness. Significantly reduced overall
costs of treatment and rehabilitation.

Clinical considerations

Indications. Best for patients with good cardiopul-
monary reserve and uncomplicated cysts (usually no
more than two large cysts per lung). Alternative one-
stage approaches: in difficult cases, a median sternoto-
my can be used to access both lungs simultaneously,
although it is more invasive than VATS.

In combined cases: if liver cysts are also present, a
one-stage approach including VATS and a transdia-
phragmatic or laparoscopic procedure can be performed
[6,7,8, 9]

Clinical case

Patient L., 21 years old, was hospitalized in the sur-
gical department No. 2 of the National Scientific Center
of Phthisiology, Pulmonology and Allergology named
after F.G. Yanovsky National Academy of Sciences of
Ukraine”. There were no complaints at admission.
Before hospitalization the patient underwent a CT scan
of the chest (cystic hypoplasia was suspected) and
abdomen, and a diagnosis of echinococcosis of the
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Figure 1. Chest and abdomen CT before surgery (arrows indicate echinococcal cysts in the lungs and liver)

lungs and liver was established (Figure 1): the pres-
ence of echinococcal cysts in S4 of the middle lobe of
the right lung and in S4 of the upper lobe of the left
lung, as well as the presence of 3 cysts in the liver.
Epidemiological history was not burdensome. In gen-
eral, clinical studies revealed no abnormalities.
Serological blood studies (reactions of indirect immu-
nofluorescence, passive hemagglutination, enzyme

Figure 2. Chest X-ray immediately after the operation

immunoassay) tested positive for specific antibodies to
echinococcus. A 2-month course of treatment with
albendazole was completed. The CT picture was
unchanged.

At a multidisciplinary conference (surgeons, pulmon-
ologists and infectious disease specialists), a decision
was made to treat the patient surgically (risk of surgery
ASA 3).

Bilateral one-moment VTS-resection of S4 of the left
and VATS-resection of S4 of the right lung was per-
formed. After treating the skin with an antiseptic and
using a protective film, under single-lung intubation
anesthesia, the right pleural cavity was reached with the
help of 3 thoracoports. On examination, a whitish neo-
plasm of 4.5x3 cm was found in the right S4. S4 was
resected using endostaplers. Removed via endoBag.
Biopsy of the pleura. Hemostasis. Gas was aspirated -
aerostasis. Wounds are sewn up in layers. Drains are
connected behind Biilau. Ass. bandage. After treating
the skin with an antiseptic, the left pleural cavity was
reached using VATS access (3 cm). At examination, there
was a 3.5x3cm neoplasm in S4 of the left side. S4 was
resected using endostaplers. Removed via endoBag.
Viscerolysis (pulmonary ligament destroyed). Hemostasis
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Figure 3. The appearance of the resected parts of both lungs and the chitinous membrane of one of them is presented

during the operation - dry. 2 drainages into the pleural
cavity, which are fixed with knotted sutures. Gas is aspi-
rated - aerostasis. Wounds were sewn up in layers.
Drains were connected behind Bilau. The duration of
the operation is 140 minutes, blood loss is 40 ml. X-ray
immediately after the operation: both lungs were flat-
tened, drainage in the pleural cavities (Figure 2).

Figure 3 shows the appearance of the resected parts
of both lungs: irreversible fibrotic changes in the lung
parenchyma and the presence of a chitinous membrane
are clearly visible. The postoperative period was smooth.
The patient was prescribed albendazole at a dose of 400
mg per day for a long period. Drainages were removed
on days 3 and 4. After 7 days, the patient was discharged
from the hospital with recommendations to contact an
abdominal surgeon to resolve the issue of removal of
echinococcal liver cysts.

One month later, the patient underwent laparoscop-
ic removal of liver cysts at another hospital. The postop-
erative period was smooth. The patient continued to
take albendazole at a dose of 400 mg per day. The drain-
ages were removed on the 3rd day. After 7 days, the
patient was discharged from the hospital with recom-
mendations to continue taking albendazole at a dose of
400 mg per day (Figure 4).
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Figure 4. Chest X-ray at discharge from the department

During the control CT examination 5 months after
the last surgical intervention on regular albendazole
treatment, a recurrence of echinococcosis was estab-
lished in the liver, no lung lesions (Figure 5).
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Figure 5. CT scan 6 months after surgery (arrows indicate mechanical sutures on the lungs without any signs of recurrence, and recur-

rence of a cyst in the liver)

Discussion

Deeb S. et al. [3] report the case in 8-year-old boy who
complained of weight loss, cough, and hepatomegaly. Imaging
revealed over 35 hydatid cysts in the liver and both lungs. He
underwent staged bilateral removal of the lung cyst using
hybrid minimally invasive surgery followed by PAIR procedures
for the liver cysts and albendazole therapy. Postoperative
recovery was uneventful, with complete resorption of the lung
cysts and a significant reduction in the burden of the liver cyst.

Ulki R. et al. [4] report on 139 cases of pulmonary echino-
coccosis. 123 patients (88.5 %) had pulmonary hydatid cysts
alone, whereas 15 patients (10.8 %) had combined lung and
liver disease. One patient had a hydatid cyst in both the lung
and the spleen (0.7 %). Lateral thoracotomy was performed in
115 patients (82.73 %), bilateral thoracotomy — 9 (6.48 %),
thoracofrenotomy — 11 (7.91%), median sternotomy and
frenotomy — 4 (2.88 %). Resection methods were used in only
10 patients. The most frequent complication was atelectasis
(5.0 %). The mortality rate was 1.8% (3 patients). Surgery is the
treatment of choice for most patients with pulmonary hydatid
cysts. Thoracofrenotomy may be chosen as a surgical interven-
tion in the treatment of hydatid cysts of the liver and lungs.

Petrov D.B. et al. [2] report on 127 cases of bilateral impres-
sion of the lung. Two-stage operations by thoracotomy were
performed in 30 patients. Two patients underwent simultane-
ous operations with consecutive thoracotomies. Since 1988,
only four patients have undergone two-stage operations. One-
stage surgery was performed in 91 patients: 82 by median
sternotomy (MS), one by shell incision, four by sequential tho-
racotomies, and three by VATS and mini-thoracotomies. One
patient underwent simultaneous bilateral lower lobectomy by
the MS method. In 11 cases, accompanying dome-shaped liver
cysts were removed by right frenotomy during MS.
Sternolaparotomy was performed in 11 patients: attached

hepatic (7), cystectomy of the liver and spleen (4). In 8 cases,
the second stage was operated on for abdominal echinococco-
sis, in one case, a complicated liver cyst was extirpated at the
first stage. Results: there were no intraoperative deaths. The
postoperative mortality rate was 0.78 %; one patient died of
pulmonary embolism. In 8 cases, there were no fatal complica-
tions (suppuration of the skin, residual pleural cavity and atel-
ectasis). Respiratory distress syndrome in adults was success-
fully treated in one case after MS. The authors conclude that
one-stage surgery is superior to the classic two-stage approach
because it reduces morbidity, hospital stay, and costs. MS is an
excellent approach, but in some cases VATS mini-thoracotomy
may be indicated.

Aghajanzadeh M. et al. [5] report that a previously healthy
20-year-old woman from northern Iran with no history of lung
or liver disease presented with right upper quadrant and right
sided chest pain and low-grade fever for the past month.
Imaging revealed one cyst in the left lung, two cysts in the right
lung, and two cysts in the liver. Because the cysts were symp-
tomatic, it was decided to treat these cysts surgically. The
patient underwent bilateral anterolateral thoracotomy and
frenotomy under general anesthesia, and all cysts were evacu-
ated. The patient was discharged in satisfactory condition.

Messaoudi H. et al. [6] inform that the simultaneous hydatid
cyst of the lungs and spleen is a rare clinical manifestation, and
the spleen is affected in only 0.5 % of cases. A one-stage opera-
tion was performed on a 17-year-old boy. Imaging revealed a
complex hydatid cyst in the left lung and an incidental splenic
cyst. Serological studies confirmed the presence of antihydatid
antibodies. One-stage surgical intervention was performed
transthoracically, which included cystectomy and pericystecto-
my of the lung cyst followed by removal of the spleen cyst.
Postoperative recovery was uneventful and the patient was dis-
charged on day five with a six-month course of oral albendazole.
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Akar F. A. et al. [8] report on 39 patients who underwent
single-port VATS surgery for the treatment of echinococcal lung
cysts. The number of cysts per patient ranged from one cyst in
most cases to five cysts (maximum number per patient) in one
patient with bilateral disease. Bilateral one-stage uniportal uni-
portal VATS (UVATS) was successfully performed in this patient,
and intraoperative ultrasound was used to identify some deep
and small lesions. One patient with liver and lung involvement
was treated with a one-stage combined laparoscopic and
UVATS procedure, and the other cases were treated later medi-
cally or surgically. The authors conclude that with increasing
experience among thoracoscopic surgeons, surgical treatment
of pulmonary echinococcosis using the UVATS technique has
become possible to perform safely. Intraoperative ultrasound
helps to localize small and deep lesions. The UVATS technique
has several advantages over conventional open thoracotomy.

Aghajanzadeh M et al. [1] inform that concomitant hydatid
cysts of the lungs and liver occur in 4 % of patients with echi-
nococcosis. To evaluate the safety of one-stage surgery, the
experience of using this procedure between 1992 and 2005
was reviewed. Of 152 patients who underwent surgery for an
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aegydatid cyst of the lung, 30 in all cases had an additional
liver cyst located on the upper dome of the liver. Pulmonary
cysts were first excised using a posterolateral thoracotomy.
After frenotomy, the hydatid cyst of the liver was evacuated
without padding, and a Foll catheter was left in the cavity.
Postoperative complications in 30 patients with cysts of both
locations included empyema in 2, bronchopleural fistula in 1,
profuse bile secretion in 3, and hemorrhage in 1. Hydatid cysts
of the liver recurred in 2 patients. There was no hospital death.
One-stage posterolateral thoracotomy for removal of hydatid
cyst of the lungs and liver is an effective and safe surgical
method with few complications.

Conclusion

Surgery is the treatment of choice for most patients with
pulmonary hydatid cysts. One-stage minimally invasive sur-
gery is superior to the classic two-stage approach because it
reduces morbidity, hospital stay, and costs. In the postopera-
tive period, it is necessary to continue a six-month course of
oral albendazole, since there is a possibility of recurrence of the
disease, especially in the liver.
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KoHdniKT iHTepeciB. ABTOpM 3asBNAI0Tb NPO BiACYTHICTb KOHMAIKTY iHTEpeciB.
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