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Abstract: Ex vivo liver resection and autotransplantation (ELRA) in extensive abdominal alveolar echinococcosis (AE) is a relatively 
rare treatment. We present the first case, ever reported in Kazakhstan, of successfully performed ELRA of a patient with extensive 
abdominal AE with invasion into the inferior vena cava (IVC). A 64-year-old woman was diagnosed with AE of the brain, 
alveococcectomy from the left frontal lobe was performed. At the same time, liver AE metastased to the lungs and brain was 
diagnosed. The patient was admitted to our center for the following surgical treatments: (1) laparotomy, (2) extended left hemi
hepatectomy with resection of IVC ex vivo, (3) plastic surgery of IVC with a synthetic prosthesis, (4) orthotopic transplantation of the 
remnant right lobe of the liver. The postoperative period proceeded smoothly. The patient was mechanically ventilated for 1.5 days and 
prescribed strict bed rest with in-bed activity for up to 11 days. Empirical antibiotic therapy was initiated as follows: meropenem 
1000 mg three times a day for 10 days, omeprazole 40 mg once a day for 14 days, anticoagulant therapy was not administered in the 
first post-operation day due to high risk of bleeding. Clexane was prescribed subcutaneously once a day: 0.2 mL for 2 days, then 
0.4 mL for next 10 days. Daily transfusion of 100 mL of 10% Albumin was performed to prevent hypoalbuminemia. Drainage systems 
were removed on the 9th day. On the 12th day, the patient was transferred from the intensive care unit to a hospital room, and 
discharged with improvement on the 20th day. During a 6-month follow-up, no relapse was observed. Radical surgery for widespread 
AE, in this case – ELRA, is the preferred treatment, since it does not require immunosuppressive therapy and is quite feasible even 
with invasion of the portal vein bifurcation, IVC and hepatocaval confluence. 
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Introduction
Kazakhstan is a highly endemic region for alveolar echinococcosis (AE): according to data for recent decades, 800–1000 cases 
per year are noted annually.1 The treatment of patients with parasitic liver diseases is constantly discussed in the literature, but 
today there are no clearly established surgical standards.2 Some authors assess this variant of AE as “parasitic liver cancer” due to 
infiltrative growth, the possibility of metastasis, as well as a high recurrence rate after surgery.2–4 Surgical treatment of extensive 
liver AE with the spread of the pathological process to borderline or distant vital organs is particularly difficult. The purpose of 
our case report was to disseminate our clinical experience of successfully performed liver resection and autotransplantation 
(ELRA) in a patient with extensive abdominal AE invaded into the inferior vena cava (IVC) – first ever reported in Kazakhstan.

Case Presentation
Materials and Methods
A 64-year-old woman of Kazakh nationality was diagnosed with AE of the brain for the first time in April 2021, 
alveococcectomy from the left frontal lobe was performed in the neurosurgery department. At the same time, liver AE 
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with metastases to the lungs and brain was diagnosed. During the period between 2021 and 2023, the patients received 
several courses of Albendazole, with the dose of 400 mg twice a day. In July 2023, the patient was admitted to the 
Department of General and Thoracic Surgery of JSC “National Scientific Medical Center” (Astana, Kazakhstan) with 
extensive liver AE metastased to the lungs and brain (P4NxM1). The ELRA in extensive abdominal AE was imple
mented in the Department. According to the patient’s history, the patient was a permanent city occupant, not having dogs 
and cats during the last decades, and not occupied in any farm-related job or activity.

Diagnostic Assessment and Surgery
Contrasted computed tomography of the abdominal cavity and retroperitoneal space was performed. The computed 
tomography scans revealed cyst-like area (of parasitic genesis) of the left lobe of the liver (Figure 1A and B), cysts of the 
left kidney of category I according to Bosniak,5 chronic cholecystitis, chronic pancreatitis, and osteochondrosis of the 
lumbar spine. Computed tomography scans of the chest and mediastinal organs revealed structures in the lower lobes of 
both lungs (probably parasitic aetiology, abscess is not excluded), chronic bronchitis, and osteochondrosis of the thoracic 
spine. The patient underwent the following surgical treatments according to the planned scheme: 1) laparotomy, 2) 
extended left-sided hemihepatectomy with ex vivo resection of the IVC, 3) plastic surgery of the IVC with a synthetic 
prosthesis, 4) orthotopic transplantation of the dominant right lobe of the liver.

The surgical treatment was performed by two teams of surgeons: the first team made the laparotomy to provide an 
operational access and the second team performed the main stages of the surgery. Intraoperative access was performed by 
Mercedes type laparotomy. During the revision of the abdominal cavity, a slight adhesive process was revealed and 
acutely dissected, there was no effusion. The liver was not enlarged, and the entire anatomical left lobe of the liver was 
occupied by an echinococcal cyst with spread to the segments SIV, SVIII, with signs of invasion along the anterior 
semicircle of the IVC, the middle and left hepatic veins in the area of confluence with the IVC (confirmed by computed 
angiography in the preoperative period). A metastatic lesion along the diaphragm surface of the peritoneum, up to 0.8 cm 
in size, was excised. The lymph nodes were not affected by the lesions and remained intact. The rest of the abdominal 
organs was without abnormalities. Next, the second team performed ex vivo complete resection of liver after applying 
vascular clamps to the IVC along the planned boundaries, as well as to the elements of the hepatoduodenal ligament, and 
crossing the vessels. The first team then repaired the IVC defect with a vascular prosthesis D-20mL, with temporary 
restoration of blood flow from the portal vein system to the caval system. The second team washed the vessels of the 
removed liver with a total of 4 L of Custodiol (Franz Kohler Chemie GmbH, Germany) to elevate tissue resistance to the 
hypoxia. The final ex vivo liver resection was performed: the demarcation line between the left and right lobes was 

Figure 1 Computed tomography of the abdominal organs and retroperitoneal space with contrasting. (A and B) The image of cyst of the left lobe of the liver (of parasitic 
origin), dimensions are 19×15 cm with uneven clear contours. (A) Frontal plane, (B) Axial plane, yellow contours and arrows indicate the cyst margins. (C) The image in 
dynamics three months after the surgery, frontal plane, no relapse as shown by bright green contour and arrow.
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determined (including the distance of 1–2 cm away from the edge of lesions), the dominant right lobe was cut along the 
line (final weight 560 g), and the left lobe was completely removed. Vessels of the right lobe were identified, washed with 
400 mL of 10% Albumin solution (Baxter, Austria) to maintain oncotic pressure and cell integrity, and then orthotopi
cally inserted into the abdominal cavity. Next, consecutive single-row continuous vascular anastomoses with atraumatic 
sutures (all from Johnson & Johnson, USA) were performed: hepatic vein (Prolene 4.0), portal vein (Prolene 5.0), hepatic 
artery (Prolene 9.0), common bile duct (Monocryl 5.0). At the same time, the IVC was restored by continuous suturing. 
Doppler ultrasound of the liver vessels was performed intraoperatively, and the blood supply through the portal vein and 
hepatic artery system was satisfactory. Intraoperative blood loss was 2000 mL. The total duration of the preliminary steps 
and the main surgical procedure was 685 min (~11.5 hours). The surgical mobilizing of the organ within the procedure 
lasted 4 hours 20 minutes, the prosthetic repairing of the IVC defect lasted 20 minutes, and the final resection of the right 
lobe of the liver and its orthotopic transplantation lasted 30 minutes.

Pathohistological conclusions were as follows: local hyalinosis with foci of dystrophic calcification, AE of the liver 
with infiltrative spread and multiple seeding foci of between nerve fascicles, with growth to the intrahepatic bile duct and 
arterial vessels. Productive granulomatous inflammation with Langhans giant cells. There were no signs of invasive 
spread of helminthiasis along the far edge of the resection.

The patient was on mechanical ventilation for 1.5 days as part of the therapeutic regimen. Extubation was performed 
as scheduled. To prevent transposition of the remnant liver lobe, the patient was prescribed bed rest while with in-bed 
activity for up to 11 days. In the postoperative period, empirical antibiotic therapy was initiated as follows: meropenem 
1000 mg three times a day for 10 days, gastroprotective therapy by omeprazole 40 mg once a day for 14 days. 
Anticoagulant therapy was not administered on the first day post-operation due to a high risk of bleeding. Clexane 
(Sanofi-Aventis, France) was prescribed to prevent thrombosis of deep veins, subcutaneously at a dose of 0.2 mL once 
a day for 2 days then at a dose of 0.4 mL once a day for next 10 days. Daily transfusion of 100 mL of 10% Albumin was 
performed to prevent hypoalbuminemia. Drainage systems were removed on the 9th day.

Results
The postoperative period proceeded smoothly. On the 12th day, the patient was transferred from the intensive care unit to 
the ward, and then discharged with improvement on the 20th post-operative day. The patient was prescribed Albendazole 
after discharge. At present, we are on the 6th month of outpatient observation of the patient. According to abdominal 
computed tomography data, no recurrence is observed (Figure 1C) while the patient has refused operative treatment for 
metastatic lesions observed in the lung. Overall, the patient confirmed her agreement with the treatment plan before the 
surgery, was satisfied with all the treatments, had no complications, and did not express any complaints with regard to the 
treatment-related financial costs.

Discussion
While non-surgical approaches like focused ultrasound have already been described to treat non-resectable liver alveolar 
echinococcosis (AE),6,7 it is often that the only way to treat such patients is the ex vivo liver resection and autotrans
plantation (ELRA).8–10 However, there is relatively little experience in the world about ELRA in non-resectable AE. This 
is in part due to the endemic nature of the disease – Echinococcus multilocularis is extremely rare in many countries with 
a developed liver transplantation program.3 On the other hand, the most frequently reported AE cases include regions and 
countries such as France, Germany, Poland, as well as China and Turkey.11–13 Moreover, Asian countries show the 
highest rate of incidence and fatalities due to the disease.14 Accordingly, significant efforts have been made by the Asian 
surgeons, especially Chinese, to improve the clinical outcome of the ELRA.15

The applicability of the treatment has been demonstrated in several studies. For example, it was performed with 
a good success rate in two Chinese hospitals, as reported in:16 only in two out of six patients the in-hospital 
complications were observed, with no in-hospital lethality as well as without lethality after median 18.6 months 
follow-up. In another Chinese case series with 15 end-stage hepatic AE patients, the mortality rate was 13.3% (one 
fatality on day 12 after surgery and another death during 6-month follow-up period).17 Comparable mortality rates 
were obtained for a much larger cohort of ELRA-subjected liver AE patients (n = 114): 7% for 30-days mortality and 
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13% for 90-day mortality.18 Another Chinese case series reported 11 successful surgeries without in-hospital mortality; 
the median liver autograft weight and in-hospital stay were comparable with our case (690 vs 560 g and 15 vs 20 days, 
respectively).19 Successful and uneventful surgical outcome were reported in the case of giant hepatocellular carci
noma, where the patient was subjected to the ELRA.9 Similarly, in the end-stage hepatic AE with invasion into portal 
vein, the ELRA was performed with no adverse events observed during 3-year follow-up; however, in this case, the 
substantial portal vein reconstruction was needed intraoperatively.8 Even in the case of advanced multi-organ AE 
lesions (eg affecting liver, lungs, heart), the ELRA may be a life-saving option despite a number of complications, as 
was reported recently.10

It is important to highlight that the overall success of the ELRA depends on whether all affected tissue has been 
removed prior to the liver autotransplantation. In cases of incomplete removal of the lesions, the recurrence is an actual 
threat.4 Also, possible post-operative complications must always be carefully considered prior to the ELRA. For 
example, recently reported studies indicate that more attention must be given to possible vascular complications.12 In 
patients with end-stage hepatic AE and severely compromised hepatocaval confluences, the complications include IVC 
stenosis and thrombus.18 On the other hand, technical difficulties of the operation due to parasitic invasion of the main 
vessels, IVC, right atrium, and neighboring structures and organs limit the possibilities of ELRA.4 Also, the post- 
operative observation may include recently proposed approaches like proteomic analysis for certain serum proteins 
(which have been found to be potential biomarkers for complications) in patients previously subjected to the ELRA.20 

Finally, the lack of procedural standards for liver resection/autotransplantation in hepatic cancer and cancer-like 
pathological states limits the success of the application of this approach.2

In addition, ethical issues are important when considering the radical surgery as the only available option. However, 
this aspect is managed by both the surgeons and the patient, and the final decision is also dependent on the possible 
(predicted) outcomes. Both uneventful (eg10) and eventful (eg4) cases post-ELRA may occur, and the risk should be 
assessed appropriately.

Our results highlight the need and feasibility of ELRA for non-resectable liver AE, regardless of the presence of 
invasion to the main vessels, porta hepatis, inferior vena cava, right atrium, and neighboring structures and organs. In 
many countries of low- and mid-development level, such type of surgery is rarely performed. For example, in 
Kazakhstan, which is the upper middle-income country, the presented ELRA case is the first successful clinical case 
ever reported. We suggest considering the radical surgery for such similar cases in Kazakhstan, taking into account that it 
is endemic for AE, and assuming careful diagnosis and pre-treatment evaluation of patients for possible post-operative 
complications have been done.

Conclusions
In conclusion, ex vivo liver resection and autotransplantation for extensive hepatic alveolar echinococcosis, even in cases 
of invasion into the bifurcation of the portal vein, inferior vena cava, and hepatocaval confluence is a reliable and 
preferable therapeutic strategy feasible in specialized clinical settings.
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