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| ABSTRACT |

Oz

Aim: Hydatid cyst is a parasitic disease caused by the infection
of Echinococcus granulosus and rarely Echinococcus alveolaris
eggs, which are endemic in our country. Current treatment
options for liver hydatid cysts; They can be listed as medical
treatment, surgical treatment, percutaneous drainage and only
clinical follow-up.

Material and Method: Child patients between the ages of 0-16
who were diagnosed with KcKH and followed-up and treated
were evaluated retrospectively. In pre-operative evaluation,
lung radiography, abdominal ultrasonography, serological
tests, hemogram and liver function tests were routinely
performed.

Results: 250 pediatric patients between the ages of 0 and 16,
whose data were fully available, were included in the study.
118 of the cases were girls and 132 were boys. The average
age was 11.2 years. Most of the KcKH patients were admitted
to the hospital for another reason and the cyst was detected
incidentally. Of the 65 patients requiring surgery, 17 were
patients who initially underwent primary intervention with
PAIR. Patients who underwent PAIR were observed for one
night and discharged in an average of 18 hours. Patients with
free drainage were discharged in 2-4 days. The average length
of stay for patients who underwent open surgery was found to
be 9 days.

Conclusion: The Gharbi classification updated by WHO is
effective and reliable in determining the KcKH treatment
strategy. In cases who are receiving chemotherapy and
an intervention decision is made, a final USG is performed
just before the procedure; It can provide both a change in
treatment management and more patients benefiting from
medical treatment.
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Amag: Hidatik kist, tlkemizde endemik olan Echinococcus
granosus ve nadiren Echinococcus alveolaris yumurtalarinin
enfeksiyonunun neden oldugu paraziter bir hastaliktir. Karaciger
hidatik kistlerinde gtncel tedavi secenekleri; Bunlari medikal
tedavi, cerrahi tedavi, perkitan drenaj ve sadece klinik takip olarak
siralayabiliriz.

Gereg ve Yontem: Karaciger kist hidatik tanisi konularak takip ve
tedavi edilen 0-16 yas arasi cocuk hastalar geriye donuk olarak
degerlendirildi. Ameliyat 6ncesi dederlendirmede rutin olarak
akciger grafisi, batin ultrasonografisi, serolojik testler, hemogram
ve karaciger fonksiyon testleri yapildi.

Bulgular: Verileri tam olarak mevcut olan 0-16 yas arasi 250
pediatrik hasta calismaya dahil edildi. Vakalarin 118'i kiz, 132'si
erkekti. Ortalama yas 11,2 idi. KcKH hastalarinin cogu baska bir
nedenden dolay! hastaneye basvurmus ve kist tesadifen tespit
edilmisti. Ameliyat gerektiren 65 hastanin 17'si baslangicta PAIR ile
birincil midahale uygulanan hastalardi. PAIR uygulanan hastalar
bir gece goézlem altinda tutuldu ve ortalama 18 saatte taburcu
edildi. Serbest drenaji olan hastalar 2-4 guin icinde taburcu edildi.
Acik ameliyat olan hastalarin ortalama kalis stresi 9 giin olarak
belirlendi.

Sonug: DSO tarafindan guncellenen Gharbi siniflamasi Karaciger
kist hidatik tedavi stratejisinin belirlenmesinde etkili ve gtivenilirdir.
Kemoterapi alan ve mudahale karari verilen vakalarda islemden
hemen dnce son ultrasonografi yapilir; Hem tedavi ydnetiminde
degisiklik yapilmasini hem de daha fazla hastanin tibbi tedaviden
faydalanmasini saglayabilir.

Anahtar Kelimeler: Karaciger, kist hidatik, cocuk
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INTRODUCTION

Hydatid cyst is a parasitic disease caused by the
transmission of Echinococcus granulosus and rarely
Echinococcus alveolaris eggs, which is endemic in Turkey.
The orally ingested eggs enter the portal venous system
through the mucosa of the upper gastrointestinal tract and
evolve into the larval stage in the last organ to which they
attach. Cysts are localized in the liver with a rate of 50-70%,
in the lung with a rate of 20-30% and rarely in the spleen,
kidney, heart, bone, central nervous system and other
organs(1- 3). Current treatment options for liver hydatid
cysts include medical treatment, surgical treatment,
percutaneous drainage and clinical monitoring only (2,3).

In 2011, a new treatment strategy was proposed by WHO-
IWGE based on Gharbi's radiologic classification(4,5). In
this study, we evaluated the efficacy of the WHO-IWGE
(Table 1) protocol in terms of diagnosis and treatment
strategies in our pediatric patients with hepatic hydatid
cyst in a tertiary care institution in eastern Turkey in the
light of the literature.

Table 1: WHO-IWGE classification of the hydatid cyst

Ultrasonographically aspect according to WHO-IWGE
Classification

Stage

CL  Anechogenic uniloculated cyst, with no echoes or internal
sepsis

CE1 Anechogenic cyst, with fine echoes inside, representing the
hydatic sand - active cyst

CE2 Cyst with multiple septums at the interior, giving it a
multivesicular aspect or “honeycomb” aspectwith a
uniloculated primary cyst - active cyst

CE3 Uniloculated cyst with decolated proligere membrane
(“waterlily sign”) (CE3a) or daughter vesicles associating
hypo/hyperechogene images (CE3b) - cyst in transition phase

CE4 Cyst with mixed content, hypo/hyperechogenic, without
daughter vesicles - “wool clew” aspect-cyst in the
degenerative phase

CE5 Cyst with partial or totally calcified wall - inactive cyst

MATERIAL AND METHOD

Ethical approval for this study was received from Van
Training and Research Hospital, dated 03.10.2019 and
numbered 2019/18.

We retrospectively evaluated pediatric patients aged 0-16
years who were diagnosed and followed-up and treated
for hepatic hydatid cyst between 2015 and 2024. Pre-
operative chest radiography, abdominal ultrasonography,
serologic tests, hemogram and liver function tests
were routinely performed. All patients were started on
Albendazole 10mg/kg in 2 doses at least 3-4 weeks before
surgery or percutaneous intervention. All hepatic hydatid
cysts were radiologically classified according to Gharbi.
The Gharbi classification was updated by the World Health
Organization (WHO) Echinococcus Working Group(5).

According to the WHO classification, CE1 and CE3a cysts
larger than 5 cm were treated with PAIR (puncture -

aspiration - scolocidal injection - reaspiration) or PAIDS
(puncture - aspiration - scolocidal injection - drainage
catheter placement - sclerosing agent injection) and
those smaller than 5 cm were treated medically. CE2
and CE3b cysts larger than 5 cm were treated surgically
due to the risk of perforation, and cysts smaller than 5
cm were treated medically. All cysts that were found to
be associated with the biliary tract underwent surgical
intervention regardless of size. CE4 and CE5 cysts were
followed up without treatment regardless of size.

In patients eligible for percutaneous intervention, US-guided
PAIR technique (for cysts smaller than 6 cm) and PAIDS
catheterization technique (for cysts larger than 6 cm) were
used. We used 20% hypertonic saline solution as a scolocidal
agent and 95% pure alcohol as a sclerosing agent. Ul

The results were statistically assessed by using SPSS
version 24. Normality controls were done using Shapiro-
Wilk Test. Groups were compared in terms of mortality
using independent sample t-test. Statistical significance
level was set as p<0.05.

RESULTS

250 child patients between the ages of 0 and 16, whose
data were fully available, were included in the study. 118
of the cases were girls and 132 were boys. The average
age was 11.2 years.

Most of the hepatic hydatid cysts detected at the time of
initial admission were type 1 hydatid cysts (Figure 1). No
statistically significant difference was found in the ratio
of girls to boys (p>0.05). No significant relationship was
found between the radiological type of the cyst and the
average age. The cyst size of patients with type 1 and
type 3 hydatid cysts was found to be significantly larger.
This was attributed to the growth tendency of active
cysts. Additional organ involvement was more common
in active cysts (20%).

Figure 1. CT of Type 1 Cyst Hydatid of left hepatic lobe
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Most of the hepatic hydatid cyst patients were admitted
to the hospital for another reason and the cyst was
detected incidentally. Symptomatic patients often
presented for reasons such as abdominal pain and a
feeling of abdominal fullness. These symptoms were
frequently detected in children over the age of 10 who
could express themselves easily. The patients diagnosed
as a result of our screening were siblings or other
family members who shared the same environmental
environment.

Of the 65 patients requiring surgery, 17 were patients
who initially underwent primary intervention with PAIR.
The remaining 48 patients underwent primary surgical
intervention. Infection developed in the cyst site in 4
of the patients who underwent surgery. In 10 of these
patients, the bile ducts were sutured due to bile leakage.
Bile drainage lasting more than 6 weeks developed in 4 of
them. Of the 6 patients who were found to have bleeding
from the drain in the first week after surgery, bleeding
from the abdominal drain stopped spontaneously on the
3rd day on average. Surgical intervention was required in
17 of the patients who underwent PAIR because of bile
leakage or lack of cyst resolution. In 4 patients, PAIR was
preferred again. All cysts that were smaller than 5 cm, did
not show exophytic extension, were unlikely to rupture
due to trauma, and had a change in type with medical
treatment were followed up with medical treatment.

Hydatid cyst was positive in 62% of our patients. AlImost
all of the patients were diagnosed with ultrasound (97%)
and treatment was planned, in line with the literature.
In  patients with additional complications whose
relationship with the vascular structures and bile ducts
could not be clearly determined, the surgical decision
was made according to the CT (3%) result.

Patients who underwent PAIR were observed for one
night and discharged in an average of 18 hours. Patients
with free drainage were discharged in 2-4 days. The
average length of stay for patients who underwent open
surgery was found to be 9 days.

Cure was achieved after 3-6 months of chemotherapy
in 21 patients (8%) whose type change was detected
according to the Gharbi classification in the pre-
procedural ultrasonography, although the decision for
PAIR, PAIDS or surgery was made at the first application.

DISCUSSION

Eggs excreted in the feces of dogs, the main host of
Echinococcus granulosus, are the main source of this type
of infection in both livestock and humans. Hepatic hydatid
cyst disease is widespread globally, especially in endemic
regions. In our country, a high prevalence of parasites is
observed in the Eastern and Southeastern regions, where
livestock farming is the main livelihood (6, 7, 8). The

hepatic hydatid cyst disease mostly manifests itself as a
solitary and single cystic lesion in the right lobe (9). Hepatic
hydatid cyst disease has a growth rate of approximately
1-3 ¢cm in diameter per year (8). Clinical findings vary
depending on the mass compression effect of the cyst and
its complications. Physical examination findings are not
guiding in the diagnosis, since hepatic hydatid cyst disease
usually does not give a prominent clinical sign. However, if
the cyst is complicated or ruptured, it produces a distinct
clinical presentation.

Inastudy by Cigsaretal.inwhichabdominalultrasonography
was performed in 2138 patients who presented to the
emergency department in city of Turkey for any reason,
incidental detection of hepatic hydatid cyst disease was
found in 96 of the patients (1/22)(8). The prevalence of the
disease was found to be 1.05% in our country (3).

Although the diagnosis can be made with anamnesis, clinical
findings, laboratory tests and radiologic examinations,
surgical excision and histopathologic examination are
required for definitive diagnosis (1,7,8).

Among laboratory tests, ELISA basic immunodiagnostic
tests are frequently used but their contribution to the
diagnosis is limited(5). Its sensitivity is reported between 85-
98% (5,7). As organ involvement increases, sensitivity may
increase to 90-100% (7). There may be cases with negative
serology results despite having hydatid cysts as well as cases
with false positive results despite the absence of cysts(5).
In our cases, the most common mode of presentation was
incidental, and it was learned that these patients were
diagnosed by ultrasound performed in an external center
for another reason. The most common clinical finding was
nonspecific abdominal pain.

Radiologically, the classification system proposed by
Gharbi is used in hepatic hydatid cyst disease. Abdominal
ultrasonography, which is an inexpensive and -easily
applicable method, should be preferred for the diagnosis
(8,10). CT is the best method to determine the type and
location of the cyst, but high dose radiation and cost are the
most important disadvantages (10).Even if cross-sectional
imaging modalities are used to determine cyst typing and
treatment modality in hydatid cysts, each patient should
be evaluated by ultrasonography by the same radiologist
before the procedure(5).

Diagnosis;althoughitcanbediagnosedbyanamnesis, clinical
findings, laboratory tests and radiological examinations,
surgical excision and histopathological examination are
required for a definitive diagnosis (1,7,8). Among laboratory
tests, ELISA basic immunodiagnostic tests are frequently
used, but their contribution to diagnosis is limited (5). Its
sensitivity is reported to be between 85-98% (5,7). As organ
involvement increases, sensitivity can increase to 90-100%
(7). While there may be cases with negative serology despite
having hydatid disease, there may also be cases with false
positive results even though they do not have a cyst (5). In
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our cases, the most common presentation was incidental;
it was learned that these patients were diagnosed with an
abdominal ultrasoundperformed for another reason at
an external center. The most common clinical finding was
nonspecific abdominal pain.

In hepatic hydatid cyst disease, the radiological classification
system suggested by Gharbiis used. In diagnosis, abdominal
ultrasonography, which is a cheap and easily applicable
method, should be preferred first (8,10). CT is the best
method to determine the type and location of the cyst,
but high dose radiation and cost are its most important
disadvantages (10). Even though cross-sectional imaging
modalities have been performed to determine cyst typing
and treatment in hydatid cysts, each patient must be
evaluated with ultrasonography by the same radiologist
before the procedure (5). Thus, by detecting the type
change, more patients can benefit from medical treatment.
In all our cases, the diagnosis was confirmed by abdominal
ultrasonography and serological tests.

Complications such as allergic reaction due to spontaneous,
traumatic, iatrogenic rupture, secondary infection and
cholangitis are seen in 2%-4% of hepatic hydatid cyst disea
(5,8,11,12). The most common complication is cystobiliary
fistula. The aim of hydatid cyst treatment should be
interventions to prevent infection, obstruction, rupture to
neighboring organs and anaphylaxis. Since chemotherapy
will be added to each patient regardless of the treatment
method used, hemogram and liver fonction tests should be
monitored before starting the treatment to monitor the side
effects of chemotherapy (5,8,10,11).

Treatment methods can be examined under four headings:
surgical, medical, percutaneous and follow-up (2,3). Surgical
treatment was the traditional method in the treatment
of hydatid cyst until recently, but in the last two decades,
percutaneous intervention procedures and medical
treatment; They have become the preferred methods
instead of surgery in selected cases. Surgery is the definitive
treatment method in the treatment of hepatic hydatid cyst
disease, but its mortality, morbidity and recurrence rates
are higher than other methods. While complication rates
are reported to be between 1.7-8.6% (8,11) in the literature,
mortality rates of up to 25% have also been reported,
especially in cases of rupture (8). Major complications of
surgery are bleeding, sepsis and fistula formation(5,8,11).
Omentoplasty, capitonnage, simple closure, deroofing and
external drainage (12,13) are the most commonly used
methods in the management of the residual cavity. ERCP
can be used effectively in the treatment of biliary fistula in
the preoperative and postoperative periods (5,9). In hepatic
hydatid cyst disease patients, ERCP is performed when
intrabiliary rupture is suspected before the operation or
when there is persistent icterus in the postoperative period,
common bile duct pathologies in radiological imaging, or
laboratory abnormalities; It can be used effectively in the
diagnosis and treatment of these undesirable conditions (9).

Although it is reported that the results of medical
treatment are not satisfactory, in selected cases, it can be
used as a stand-alone treatment method, and in many
cases, it is used as a complementary agent before or after
surgical or percutaneous intervention (2,5). Preoperative
use of chemotherapy reduces the viability of the cyst,
and postoperative use reduces the risk of recurrence.
Albendazole and mebendazole are most commonly used
as chemotherapeutic agents in the treatment of hepatic
hydatid cyst disease (2,6). It is recommended that medical
treatment be used alone, especially for CE1 - CE3a (iwge)
cysts smaller than 5 cm (3,5,12).

Percutaneous drainage of hepatic hydatid cyst in children
under ultrasonography guidance is an effective method.
Treatment success in suitable cases with the PAIR/PAIDS
method is reported to be over 95% (2). Percutaneous
treatment is widely used and minimal morbidity is reported
(2,3,5,12). The aim of percutaneous treatment is to drain the
endocyst and destroy the germinal membrane. The best
results with PAIR treatment are seen in active unilocular
cysts (IWGE CE1 or GHARBITypeI) and cysts with a separated
membrane (IWGE CE3a and GHARBI Type 2). In the PAIR
method, the presence of daughter vesicles (Figure 2 ) in
the cyst content reduces the success of treatment, so it is
important to classify the cyst correctly at the beginning. In
the presence of a daughter vesicle, cyst drainage is provided
by placing a large lumen percutaneous catheter (modified
catheterization) instead of the PAIR method. In addition,
PAIR is contraindicated in cysts related to the biliary ducts
due to the risk of the sclerosing cholangitis caused by
the scholicidal agent. After percutaneous intervention,
albendazole treatment should be continued for 3 months
(2,3,12). The average follow-up period is 24 months (5).

Figure 2. Cyst Hydatic constitutive parts
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In our study, all patients were started on 10 mg/
kg albendezol treatment for 3 weeks before the
intervention. Medical treatment was continued in cases
where the size of the cyst decreased on ultrasound, its
type changed early in the classification, and in patients
who were not considered to be at risk of perforation.
We think that the decision whether to continue medical
treatment should be made by checking the cyst with
ultrasound before the procedure and depending on the
behavior of the cyst. It is known that newly formed and
active cysts with thin walls, smaller than 5 cm, respond
better to medical treatment. It is active but smaller than
5 ¢cm and does not show exophytic extension, ii) it is
predicted that the possibility of rupture with trauma is
low, iii) it does not have symptoms of compression on
major vascular structures and/or large bile ducts, iiii)
during follow-up with medical treatment (1-3 months).
No surgical intervention or drainage was considered
for patients with type change (in controls) and medical
treatment was continued.

In conclusion, the Gharbi classification updated by
the WHO s effective and reliable in determining the
treatment strategy for hepatic hydatid cyst disease. In
patients who are receiving chemotherapy and in whom
intervention is decided, a final ultrasound performed
just before the procedure may lead to a change in
treatment management and more patients may benefit
from medical treatment. We also recommend that family
screening should be routinely performed by family
physicians with chest radiography and ultrasonography,
especially considering the high incidence in endemic
areas.

ETHICAL DECLARATIONS

Ethics Committee Approval: This study was approved
by the Van Training and Research Hospital Ethics
Committee (Date: 03.10.2019, Decision N0:2019/18).

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper, and that they have approved the
final version.

REFERENCES

1. Meteroglu F, Caliskan A, Sahin A, Eren C, Oruc M. Atipik Yerlesimli
Hidatik Kist Olgulari. J Of Clin And Exp Invest 2013;4(3):352-5.

Kilbas Z, Duran E. Karaciger Kist Hidatik Tedavisinde Glincel
Yaklasim Nasil Olmalidir? Taf Preven Med Bullet 2014;13(6):487.

Karabulut B, Bayram G, Azili M, et al. Karaciger Kist Hidatiginin
Cerrahi Ve Perkiitan Tedavi Sonugclarinin Karsilastirilmasi. Turkiye
Cocuk Hast Derg.2014; 8(3): 141-5.

Nunnari G, Pinzone M, Gruttadauria S, et al. Hepatic
Echinococcosis: Clinical And Therapeutic Aspects. World J Of
Gastroenterol 2012;18(13):1448-58.

Eren S, Kantarci M. Perkitan Karaciger Kist Hidatik Tedavisi. Trd
Sem 2015; 3: 227-36.

Karadagli E, Giirses D, Akpinar F, et al. Ayni Aileden Dort Kist
Hidatik Olgusu: Aile Taramasi Gerekli Mi? Turkiye Parazitoloji Derg
2015; 39(4): 319-22.

Demirci E, Altun E, Calik M, Subast |, Sipal S, Glindogdu O. Farkli

Lokalizasyonlari ile Kist Hidatik Olgulari: Erzurum Bélgesi. Turkiye
Parazitoloji Derg 2015;39:103-7.

Cigsar G, Kahramanca S, Aydin E, et al. Insidental saptanan
karaciger kist hidatigi sikhgi: endemik bolgelerde karin agrili
olgularda usg gerekliligi. Dokuz Eylil Univ Tip Fak Derg
2014;28(2):63-7.

Kabaalioglu A, Karaali K, Apaydin A, Melikoglu M, Sindel T, Luleci
E. Ultrasound-guided percutaneous sclerotherapy of hydatid
liver cysts in children. Ped Surg Int 2000;16(5-6):346-50.

. Glndes E, Kiiclikkartallar T, Cakir M, Aksoy F, Bal A, Kartal A.

Ekstrahepatik Yerlesimli Primer Intraabdominal Hidatik Kist
Olgulari. J Of Clin And Exp Inv 2013; 4(2):175-9.

. Kiziltan R, Bayrak V, Yilmaz O, itik V. Giant Hydatid cyst of the liver.

Case report. Dev karaciger hidatik kisti. Olgu Sunumu. J Of Surg
Arts 2013; 6(2): 61-3.

. Oter S, Yalgin M. Emergency/elective surgery and emergency

percutaneous interventions in liver hydatid cysts and their
results. Turkish J of Gastroenterol 2023;34(10):1071.

. Gavara C, Lopez R, IbanezT, et al. Review of the treatment of liver

hydatid cysts. W J Of Gastroenterol 2015;21(1):124-31.

61



