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Abstract

BACKGROUND

Hepaticalveolar echinococcosis (HAE) is a serious zoonotic infection that affects humans.
It may have a tumor-like appearance at times. Percutaneous treatment of HAE patients
is extremely relaxing for them. HAE is a significant human zoonotic infection caused by
the fox tapeworm Echinococcus Multilocularis larvae. It possesses the characteristics of an
invasive tumor-like lesion due to its infiltrative growth pattern and protracted incubation

period. The disease is endemic over central Europe, Asia, and North America.

AIM
To characterize HAE patients who were treated percutaneously, their outcomes, and the

major technical features of percutaneous treatment in HAE.

METHODS




Patients who were treated with percutaneous cyst drainage and/or percutaneous biliary
drainage were included in the study. Uncorrected abnormal coagulation values and solid

or non-infected HAE with minor necrotic change were excluded.

RESULTS

Thirty-two patients underwent percutaneous cyst drainage, two patients underwent
percutaneous biliary drainage, and four patients underwent percutaneous biliary
drainage alone. Interventional radiology is utilized to drain echinococcal necrosis and

abscesses within/without the liver, as well as diseased and clogged bile ducts.

CONCLUSION

Percutaneous drainage of cyst contents and/or biliary channels using a minimally
invasive techniqut—‘ﬂs a very beneficial. Percutaneous cyst drainage with albendazole
therapy improves quality of life in patients who are unable to undergo surgery, even

when the mass resolves with long-term treatment.
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Core Tip: Interventional radiology is utilized to drain echinococcal necrosis and
abscesses within/without the liver either as palliative operations or as a brigge to radical
resection. Percutaneous cyst drainage with albendazole therapy improves quality of life
in patients who are unable to undergo surgery, even when the mass resolves with long-

term treatment.




INTRODUCTION

Hepatic alveolar echinococcosis (HAE) is a significant human zoonotic infection caused
by the fox tapeworm Echinococcus Multilocularis larvae (EM). It possesses the
characteristics of an invasive tumor-like lesion due to its infiltrative growth pattern and
protracted incubation period. The disease is endemic over central Europe, Asia, and
North Americal®2l.

Percutaneous sterilization procedures, surgery, medication treatment, a “wait-and-
see” approach, or a combination of these are available for management. In comparison,
the clinical signs of AE are similar to those of a malignant, silently progressive liver
disease, with local tissue infiltration and metastasis. Structured treatment is critical for
AE management, which involves WHO staging, pharmacological therapy, and at least a
decade of follow-upl3l.

While excision of lesions or liver transplantation (LT) is the most successful
treatment option when operable, the majority of patients require palliative care prior to
open surgery due to the presence of comorbidities. Typically, the disease is identified at
an irreversible stage. In certain instances, invasion of the bile ducts and arteries, as well
as necrosis in the lesion's center, result in serious consequences such as cholangitis and
liver abscesses. Palliative surgery has been shown to have little advantage in terms of
care, while percutaneous and endoscopic techniques have increased in popularity. In
these patients, percutaneous draining of the complex cyst and biliary tree may be
employed as a minimally invasive techniquel24-6l.

The purpose of this study is to characterize the methods to treat HAE patients, the
outcomes of the treatment options, and the major technical features of percutaneous

treatment in HAE.

MATERIALS AND METHODS

Patients and diagnosis
Electronic archives were retrospectively evaluated to define the treatment options of the

HAE patients between January 2012-December 2021. Patients were classified under two




main subgroups: (1) surgical treatment: complete surgical excision and antihelmintic
therapy, partial resection and antihelmintic therapy, LT; and (2) Interventional radiologjic
treatment: percutaneous cyst drainage, percutaneous cyst drainage with percutaneous
biliary drainage, percutaneous biliary drainage only.

)
such as computed tomography (CT) scans in three phases (hepatic artery, portal vein,

The first diagnosis was made mostly on the basis of conaantional imaging findings

and hepatic vein); ultrasound (US); immunoserologic testing with enzyme-linked
immunosorbent assay; and, in some cases, magnetic resonance imaging (MRI).

Age, gender data and the presence/frequency of the complications were noted.

Interventional radiologic treatment: Uncorrected abnormal coagulation values and
solid or non-infected HAE with minor necrotic change were the main contraindications
for interventional radiologic treatment. The big necrotic cyst or infected cyst with or
without mass effect on the biliary tree and surrounding arteries were the selection criteria
for percutaneous cyst drainage.

All cases were reviewed for percutaneous access to the cyst, application route, and
selection of the appropriate imaging modality for guidance prior to draining. Generally,
we preferred US entry advice. We chose CT guidance for cysts that were difficult to
visualize with US (due to thick calcification of the cyst wall or conspicuous gas within the
cyst). Patients with abnormal coagulation parameters were handled as soon as possible
after hematologic correction. In situations of cholangitis or biliary obstruction due to
mass invasion, percutaneous biliary drainage was performed. Seldinger's method was
used to install drainage catheters (8-10 Fr). We employed both intercostal and subcostal
techniques.

Statistical analysis

The Statistical Package for Social Sciences for Windows 20 software was used to analyze
the data (IBM SPSS Inc., Chicago, IL, United States). The Kolmogorov-Smirnov test was
used to determine whether the data conformed to a normal distribution. Numerical

variables with a normal distribution were represented as mean * SD values and




categorical variables as number (1) and percentage values (%). Age was compared across
groups using the student's f test, and the frequency of complications was analyzed using

the Chi-square test according to subgroups.

ﬁESULTS

Patients

The current study included 125 patients, 67 (53.6%) of whom were female and 58 (46.4%)
of whom were male. Mean age of the population was 53.6 + 8.4 years, median age was 63
years (min-max; 41-82 years).

Table 1 shows the detailed distribution of patients based on treatment options.

irgical treatment
Mean age of the patients was 48.8 + 3.4 years. 45 patients (51.7%) were female and 42
(48.2%) patients were male.
Complications were discovered in 15 (17.2%) patients: Fever (8 patients), hemorrage
(4 patients), subphrenic infection (2 patient), bile leakage (1 patient).
Figures 1 and 2 demonstrate the significant radiologic findings of surgically treated

patients.

terventional radiologic treatment
Mean age of the patients was 64.5 + 6.1 years, 20 patients (52.6%) were female and 18
(47.3%) patients were male.

Twenty-eight lesions mostly located in the right lobe (73.6 %) and 9 lesions primarily
located in the left lobe (32.1%). There was bilateral involvement in one case (2.6%). Cyst
infection was detected at 11 (28.9%) cases.

Intercostal route was used in six patients (15.7 %), whereas subcostal approach was
preferred in the rest. All cysts were effectively drained, and no significant complications
associated with catheter drainage were observed during follow-up. Complication rate

was significantly higher in surgical treatment group than interventional radiologic




treatment (P = 0.001). Catheters were replaced due to blockage or stenosis in six patients.
All patients admitted prophylactic antibiotics and albendazole.
Figure 3 demonstrates the significant findings of interventional radiologic treatment.

Table 2 contains further information about the patients covered.

Extrahepatic findings

There were no cases of extrahepatic alveolar echinococcosis in the surgical therapy group.
Whereas, in the interventional radiologic treatment sybgroup, six patients were
diagnosed with extrahepatic alveolar echinococcosis: three in the lung, one in the adrenal

gland, one in the brain (Figure 4), and one in the peritoneal cavity.

DISCUSSION

Alveolar echinococcosis is one of the most dangerous and potentially fatal zoonoses on
the planet, and it appears to be spreading across Europel'7l. In 97 percent of patients,
lesions begin in the liver. Due to the larva's slow growth rate, it behaves similarly to a
slow-growing invasive tumor that eventually invades the liver parenchyma, arteries, and
bile ducts. In severe HAE, the mass may invade all neighboring organs and spread
hematogenously to distant organs such as the lungs and brain!3.

There are studies in the literature that show that familial factors may influence
susceptibility to alveolar echinococcosis!®l. However, family clustering is extremely
uncommon in alveolar echinococcus. The rate of blood ties between patients was found
to be 13% in a study of 153 people. As aresult, in the event of alveolar echinococcosis, the
family should be screened with USI!I.

Immunoserologic studies based on the use of EM are useful in diagnosing and
determining the EM agent. In the United States, HAE lesions frequently present as ill-
defined heterogeneous infiltrations. While necrosis and infection cause hypoechoic foci
inside the mass, hyperechoic zones are associated with fibro-parasitic tissue and
dispersed calcifications. CT demonstrates the invading mass's characteristic calcifications

more clearly. Triphasic contrast enhanced CT imaging is very beneficial for determining




the vascular and biliary extension and invasion of neighboring tissue. With its high
sensitivity to soft tissue, MRI is extremely useful for detecting satellite liver lesions,
invasions, and central nervous system lesions, as well as examining the biliary tract!!2.

Due to the sluggish growing rate of cysts, there is typically an asymptomatic phase
before diagnosis of several years. The clinical appearance is similar to that of slow-
growing liver cancer, and severe illness almost always involves invasion of the biliary
and vascular walls. Although it is always fatal if not properly treated, early detection and
treatment offer a better prognosis[1314].

Although radical liver resection is the preferred method of treatment in order to
prevent palliative surgical procedures, total excision of the mass is frequently not
possible. LT should be regarded as a viable option for life-saving treatment. LT, on the
other hand, is not always feasible and is contraindicated in patients with residual or
metastatic HAE[>1%, Depending on the degree of liver surgery, documented
complication rates ranged from 15% to 36%, and fatality rates after excision ranged from
3% to 4.2%171. Similarly to the literature, the complication rate of surgical treatment in
our sample was 17.2%, but we identified no issues in the interventional radiologic
treatment subgroup, despite having a higher mean age. This suggests that interventional
radiological therapy may be a viable treatment option for alveolar echinococcosis.

Despite all major surgical procedures, only half of the patients recovered completely.
Interventional radiological treatments have been developed over time and have replaced
palliative surgeries!!81°. Drugs that inhibit parasitic growth are also crucial in the
treatment of alveolar echinococci. In a series of 37 patients, Bresson-Hadni ef all?0] used a
multidisciplinary approach. In comparison to the past, only one patient received a liver
transplant, and palliative surgery rates dropped by 80% in the literature.

HAE lesions are divided into three types: solid, pseudocystic, and mixed. While
percutaneous cyst drainage can be performed in pseudocystic and mixed forms,
percutaneous biliary drainage can be performed in any form as a palliative treatment for

biliary stasis[21l.




Cyst enlargement may result in compression or obstruction of the circulatory and
biliary systems. Cyst necrosis and infection are two primary factors that contribute to fast
cyst growth. The mass's inadequate vascularization frequently results in necrosis in the
center portion of the lesion. Necrosis increases the intra-cystic pressure and mass effect,
which may result in biliary stasis, cysto-biliary fistula, or necrotic cyst content rupture
into the peritoneal and/or pleural space. With lower intracystic pressure, catheter
drainage of necrotic material minimizes these problemsl22.

Cyst infection is a significant consequence of HAE and may present acutely as
cholangitis and septicemia, mimicking a liver abscess. Catheter drainage of infected cysts,
such as liver abscess, should be performed until favorable conditions for major surgery
are achieved. Because surgical therapy is contraindicated in acutely infected cysts,
transcatheter drainage of a life-threatening bacterial or fungal infection within the cyst
may be performed as a bridge operation in symptomatic patients prior to a curative
surgical procedure. Catheter drainage can alleviate both the symptoms associated with
abscess and the compressive symptoms on the arteries and biliary treel822l. Eleven of our
pati(ats with infected cystic content were successfully treated with drainage.

In cases of infectious manifestations of centro-parasit'a abscess or cholangitis,
radiological interventional procedures are extremely useful. Percutaneous drainage of
massive centro-parasitic abscesses, combined with systemic antibiotics, significantly
improves the patient's clinical status. It is especially useful in elderly patients for whom
a partial hepatectomy is not an option. Radiological interventional procedures are also
very helpful in cases of cholangitis caused by parasitic tissue infiltration of the biliary tree
and the resulting fibro-inflammatory reaction!?!.

Biliary blockage symptoms typically emerge as a result of direct invasion of the
major bile ducts or as a result of HAE's mass effect. Cholangitis symptoms may also be
present as a result of parasite mass connection with bile ducts or pigment stones
accumulating above a parasitic biliary stenosisl8l. Biliary blockage and cholangitis result
in a more rapid decline in liver function, as well as mass destruction of the liver tissue. In

these instances, if the patient has a large necrotic mass, we choose cyst drainage to




alleviate tension on the biliary tree and major arteries. In certain cases, biliary stasis
symptoms may improve with cyst draining alone due to the cyst's reduction in size. If
biliary invasion and extensive cysto-biliary fistulas are present, the bile content of the cyst
can be drained concurrently with the cyst content without extra biliary drainage. If these
individuals benefit just from cyst drainage, this approach may be beneficial in avoiding
the use of several catheters and may be sufficient in the interim till surgery. If patients
have not demonstrated sufficient benefit from cyst draining, catheterization of one or two
sides of the biliary tree should alleviate symptoms of biliary stasis.

In patients who are unable to undergo surgery, percutaneous cyst drainage and/or
percutaneous biliary drainage with albendazole medication are the only treatment
options available to protect these patients from re-infection, rupture, and to alleviate
compressive symptoms. Biliary stenting may be combined with percutaneous biliary
drainage or cyst draining if necessaryl?. We also have examples extrahepatic alveolar
echinococcosis. Percutaneous cyst draining was used to treat one incidence of metastases
to peritoneal cavity due to infected cystic material. Another case with cerebral metastases
was treated with percutaneous draining of the infected cyst and albendazole (10 mg/kg)
medical treatment. Extrahepatic involvement was not uncommon in patients treated with
interventional radiologic procedures, according to our patient sample. The relevance of
the radiologic workup before deciding on the sort of treatment is highlighted at this point.
Extensive exams for extrahepatic involvement, particularly with CT or MRI, can aid in
determining the best course of treatment.

Although percutaneous drainage is extremely beneficial in HAE patients, our cases
had certain restrictions. Transcatheter draining of alveolar cysts is more challenging than
conventional cyst drainage. To begin, we generally opted to apply US instructions.
Nonetheless, the cyst's appearance was obscured in some cases due to significant
calcification or strong fibrosis. In some patients, CT guidance for needle entry and
catheter placement may be required. Second, the cyst capsule proved difficult to puncture
due to its rigid nature. As a result, we are required to employ a thick needle for entrance

and to dilate the tract prior to catheter drainage installation. Prior to catheter




implantation, it is beneficial to lower positive pressure within the cyst via cystic content
aspiration to minimize peritoneal seeding in these circumstances. Nonetheless, catheter

exchange is required in the majority of patients undergoing follow-up.

CONCLUSION

Interventional radiology is utilized to drain echinococcal necrosis angd abscesses
within/without the liver, as well as diseased and clogged bile ducts, in HAE cases, either
as palliative operations or as a bridge to radical resection. These techniques not only
relieve pressure on the hepatic arteries and biliary path, but also make surgical resection
easier by minimizing peripheral granulation tissue. In acutely infected patients,
percutaneous drainage of cyst contents and/or biliary channels using a minimally
invasive technique is a very beneficial, if not required, surgery that can save liv&—‘éin some
circumstances. Percutaneous cyst drainage with albendazole therapy improves quality of
life in patients who are unable to undergo surgery, even when the mass resolves with

long-term treatment.

ARTICLE HIGHLIGHTS

Research background
Alveolar echinococcus is a Zoonotic'é'lfection that can be fatal in humans. In our study,
we conducted a brief assessment of the role of interventional radiology in the treatment

of alveolar echinococcus.

Research motivation
Despite radical surgical procedures, the rate of complete recovery from alveolar
echinococcus is quite low. Patients can benefit greatly from an increase in the success

rates of treatments performed with interventional radiology.

Research objectives




The goal of our research is to compare the success rates of interventional radiological

methods to surgical methods.

Research methods
Our clinic's experience and those mentioned in the literature, as well as surgical methods,

were compared.

Research results

Interventional radiology can be used to treat infected alveolar echinococci in particular.

Research conclusions
Interventional radiology can be used to treat infected alveolar echinococci in particular.

Palliative surgery rates may thus fall.

Research perspectives
In our study, it was aimed to provide convenience for the patient and save time and
money by advancing interventional radiological treatment methods in the treatment of

alveolar echinococcus.
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