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Aim
The Journal of Inonu Liver Transplantation Institute is a peer-reviewed open-access e-only publication in the field of liver transplantation publishing research articles on 
clinical, experimental liver transplantation, combined liver and other organ transplantation, and liver diseases. The journal welcomes original research articles, reviews, 
meta-analyses, case reports, and letters.
Overview
Journal of Inonu Liver Transplant Institute has been founded and established by Inonu Liver Transplant Institute in order to form a source of high-quality research in diseases 
and therapy of the liver and biliary tract. Both clinicians and basic science researchers are the target population of our journal. 
Scope 
Hepatobiliary disorders are a complex spectrum of diseases, usually requiring a multi-disciplinary approach that involves interventional radiologists, hepatologists, 
oncologists, hepatobiliary-transplant surgeons and translational researchers. The Journal of Inonu Liver Transplant Institute (JILTI) is internationally peer reviewed and 
provides a source for articles on prevention, diagnosis and cutting-edge therapy of hepatobiliary diseases and cancers which also includes liver transplantation, complex 
hepatobiliary surgical procedures, medical and immune therapies. In accordance with our aims, basic and translational research as applied to these diseases have utmost 
importance for our journal.
Keywords: Hepatobiliary diseases and cancers, liver surgery, liver transplantation, advanced therapy of hepatobiliary diseases, basic and translational research on 
hepatobiliary diseases.
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In addition to being accountable for their own work, authors should have confidence in the integrity of 
the contributions of their co-authors and each author should be able to identify which co-authors are 
responsible for other parts of the work.
All of those designated as authors should meet all four criteria for authorship, and all who meet the four 
criteria should be identified as authors. Those who provided a contribution but do not meet all four 
criteria should be recognized separately on the title page and in the Acknowledgements section at the 
conclusion of the manuscript.
The Journal of Inonu Liver Transplantation Institute requires that corresponding authors submit a signed 
and scanned version of the authorship contribution form available for download through during the 
initial submission process in order to appropriately indicate and observe authorship rights and to pre-
vent ghost or honorary authorship. Please note that the list of authors on the final manuscript will be 
presented in the order provided on this form. If the editorial board suspects a case of “gift authorship,” 
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line (Guidance for Editors: Research, Audit and Service Evaluations). If the study should have ethical 
approval, authors will be asked to provide ethical approval in order to proceed the review process. If 
they cannot provide ethical approval, their manuscript will be rejected and also their institutions and 
when needed, the related bodies in their country will be informed that such studies must have ethics 
committee approval. If they provide approval, review of the manuscript will continue.
For articles concerning experimental research on humans, a statement should be included that shows 
informed consent of patients and volunteers was obtained following a detailed explanation of the proce-
dures that they may undergo. The journal may request a copy of the Ethics Committee Approval received 
from the relevant authority. Informed consent must also be obtained for case reports and clinical images.
Studies using human or animal subjects should be approved by the appropriate institutional and lo-
cal Ministry of Health ethics committees. Ethics approval of research protocols in accordance with 
international agreements is required for experimental, clinical, and drug studies, as well as for some 
case reports. Ethics committee reports or an equivalent official document may be requested from the 
authors. For manuscripts involving experimental research on humans, a statement should be included 
that shows that written, informed consent of patients and volunteers was obtained. For studies carried 
out on animals, the measures taken to prevent pain and suffering of the animals should be stated clearly. 
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sisted technologies (e.g., ChatGPT, Claude, Gemini) in the preparation of their manuscript. This includes 
specifying the tool's name, version, and purpose in the appropriate section of the manuscript (e.g., 
Acknowledgments for writing assistance, or Methods for data analysis)
As emphasized by the World Association of Medical Editors (WAME), AI tools should only be used 
to improve language or readability under human oversight. Authors remain fully responsible for the 
integrity, accuracy, and originality of their work. AI tools cannot be listed as authors or cited as such.
2. Authorship and Accountability
In line with COPE’s position statement, authorship implies responsibilities that can only be fulfilled by 
humans. Every listed author must approve the final version, ensure the originality of the work, and take 
accountability for all aspects of the manuscript. AI cannot meet these requirements and must not be 
attributed authorship.
3. Use of AI in Figures and Visual Content
According to JILTI’s AI policy, AI-generated images or figures are generally not permitted, except when 
AI is part of the research methodology (e.g., in AI-assisted medical imaging). In such cases, full trans-
parency is required in the Methods section, including tool name, version, and technical parameters. Any 
AI-generated visual content must be clearly labeled as such.
4. Use of AI by Reviewers and Editors
Reviewers and editors are discouraged from using generative AI tools to evaluate or summarize 
manuscripts. If AI tools are used, the use must be disclosed, and confidentiality must not be compro-
mised (COPE, 2023).

Plagiarism Policy
All submissions are screened using similarity detection software at least two times: on submission and 
after completing revisions. In the event of alleged or suspected research misconduct, e.g., plagiarism, ci-
tation manipulation, or data falsification/fabrication, the editorial board will follow and act in accordance 
with COPE guidelines. Plagiarism, including self-plagiarism, that is identified at any stage will result in 
rejection of the manuscript.
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search, or link to the full text, examine them for indexing, use them as data for software or other lawful 
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principles. The journal is the official publication of the Inonu Liver Transplantation Institute, and it is 
published in April, August and December, three times a year. The publication language of the journal 
is English.
The Journal aims to contribute to international literature by publishing high-quality manuscripts in the 
field of diseases and therapy of the liver and biliary tract. The journal’s target audience includes aca-
demics and expert physicians working in transplantation surgery specialists.

REVIEW PROCESS 

Manuscripts submitted to the Journal will undergo a double-blind peer-review process. Each submis-
sion will be reviewed by at least two external, independent peer reviewers who are experts in their 
field in order to ensure an unbiased evaluation process. The editorial board will invite an external and 
independent editor to manage the evaluation process of manuscripts submitted by editors or by the 
editorial board members of the journal. The editor-in-chief is the final authority in the decision-making 
process for all submissions.
Reviews are typically completed within one month of submission to the journal. Authors will be sent 
constructive reviewer comments intended to be useful. In general, the instructions, objections, and 
requests made by the reviewers should be followed. The revised manuscript should clearly and precisely 
indicate every step taken in accordance with the reviewers' notes. A list of responses and the correc-
tions made to each comment should be provided.

AUTHORSHIP  

Each individual listed as an author should fulfill the authorship criteria recommended by the Interna-
tional Committee of Medical Journal Editors (ICMJE - www.icmje.org). The ICMJE recommends that 
authorship be based on the following 4 criteria:
Substantial contributions to the conception or design of the work, or the acquisition, analysis, or inter-
pretation of data for the work; AND
Drafting the work or revising it critically for important intellectual content; AND
Final approval of the version to be published; AND
Agreement to be accountable for all aspects of the work in ensuring that questions related to the accu-
racy or integrity of any part of the work are appropriately investigated and resolved.
In addition to being accountable for their own work, authors should have confidence in the integrity of 
the contributions of their co-authors and each author should be able to identify which co-authors are 
responsible for other parts of the work. 
All of those designated as authors should meet all four criteria for authorship, and all who meet the four 
criteria should be identified as authors. Those who do not meet all four criteria should be acknowledged 
on the title page of the manuscript.
The Journal requires that corresponding authors submit a signed and scanned version of the authorship 
contribution form (available for download through www.jilti.org) during the initial submission process in 
order to appropriately indicate and observe authorship rights and to prevent ghost or honorary author-
ship. If the editorial board suspects a case of “gift authorship,” the submission will be rejected without 
further review. As part of the submission of the manuscript, the corresponding author should also send 
a short statement declaring that they accept all responsibility for authorship during the submission and 
review stages of the manuscript.

ORCID ID 

The Open Researcher and Contributor ID (ORCID) number of each author must be submitted when 
creating an account for correspondence. To obtain an ORCID number, please visit  https://orcid.org/

PLAGIARISM DETECTION  

All submissions are screened using similarity detection software at least two times: on submission and 
after completing revisions. In the event of alleged or suspected research misconduct, e.g., plagiarism, 
citation manipulation, or data falsification/fabrication, the editorial board will follow and act in accor-
dance with COPE guidelines. Plagiarism, including self-plagiarism, that is detected at any stage will result 
in rejection of the manuscript.

PUBLICATION FEE - CHARGES  

This journal assesses no submission fees, publication fees, or page charges.

MANUSCRIPT PREPARATION  

Manuscripts should be prepared in accordance with the ICMJE-Recommendations for the Conduct, 
Reporting, Editing, and Publication of Scholarly Work in Medical Journals (updated in December 2015 
- http://www.icmje.org/icmje-recommendations.pdf). Authors are required to prepare manuscripts in ac-
cordance with the Consolidated Standards of Reporting Trials (CONSORT) guidelines for randomized 
research studies, the Strengthening the Reporting of Observational studies in Epidemiology (STROBE) 
guidelines for observational original research studies, the Standards for Reporting Diagnostic Accuracy 
(STARD) guidelines, the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines, the Animal Research: Reporting of In Vivo Experiments (ARRIVE) guidelines for experimental 
animal studies, case report guidelines (CARE) and the Transparent Reporting of Evaluations with Non-
randomised Designs (TREND) guidelines for non-randomized behavioral and public health evaluations.
Manuscripts may only be submitted through the journal’s online manuscript submission and evalua-
tion system, http://jag.journalagent.com/jilti/ Manuscripts submitted via any other medium will not be 
evaluated.
Manuscripts will first be submitted to a technical evaluation process in which the editorial staff will en-
sure that the manuscript has been prepared and submitted in accordance with the journal’s guidelines. 

Submissions that do not conform to the journal’s guidelines will be returned to the author with requests 
for technical correction.
The quality and clarity of the language used in a manuscript is very important. The editors may request 
that authors have the manuscript professionally edited if the language of the submission does not con-
form to the journal standards. The Journal uses American English. Please submit text of a quality ready 
for publication. Information about language editing and copyediting services pre- and post-submission 
may contact Kare Publishing at kare@karepb.com. Please refer to specific formatting requirements 
noted in the submission checklist and elsewhere in this document. 
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Original Article: This is the most valued type of article, since it provides new information based on 
original research. The main text of an original article should be structured with Introduction, Methods, 
Results, Discussion, and Conclusion subheadings. Original articles are limited to 3500 words and 30 
references.
Editorial comment: Editorial comments provide a brief critical commentary offered by reviewers with 
experience and standing in the topic of a research article previously published in the journal. The au-
thors are selected and invited by the journal to provide the benefit of their expertise. The submission 
should not include an abstract, keywords, tables, figures, and images. The word count is limited to 1200 
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Review article: Two kinds of review are accepted for publication in the Journal: narrative review and 
systematic review. Reviews of relevant topics not recently discussed in this format that will be helpful 
to readers are welcomed.
Case report: There is limited space for case reports and therefore the journal selects reports of rare 
cases or conditions that reflect challenges in diagnosis and treatment, those offering new therapies or 
revealing knowledge not in the literature, or present something otherwise particularly interesting and 
educative. The abstract with structured of background, case and conclusion, is limited to 150 words and 
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conclusion. A case report is limited to 1300 words and 15 references.
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Treatment of Recurrent Granulosa Cell Tumors of the 
Ovaries: Single-center Experience 

Granulosa cell tumors (GCTs) originate from the granu-
losa cells of the sex cords, which are responsible for 

producing sex steroids and peptides essential for folliculo-
genesis.[1] GCTs are a rare type of ovarian tumor, constitut-
ing less than 5% of all cases. They are classified into two 
main types: adult GCT and juvenile GCT.[1]

Adult GCT is the more common form, making up 95% of 
cases, and typically affects perimenopausal women in their 
fifth decade. Juvenile GCT is rare and is more commonly 
diagnosed in premenarchal females.[1] A key characteristic 
of these tumors is their early-stage presentation, often ac-
companied by symptoms of hyperestrogenism. The prog-

Objectives: Granulosa cell tumors (GCTs) are rare ovarian tumors with a high rate of late recurrence, which can present a significant 
challenge for surgical management. This study aims to evaluate the outcomes of debulking surgery for recurrent GCTs that involve 
major abdominal vessels and the liver.
Methods: We present a retrospective case series of three patients with recurrent GCTs who were treated at our reference center 
between 2024 and 2025. We collected data on patient demographics, medical history, recurrence location, treatment details, and 
follow-up. All data are presented descriptively.
Results: The patients' ages ranged from 53 to 70 years. The time from initial surgery to the first recurrence ranged from 6 to 26 
years. Two patients experienced extra-pelvic recurrences in the retroperitoneal space, while one had a pelvic recurrence. All three 
patients underwent debulking surgery, with two patients experiencing second recurrences and one patient experiencing a third. 
One patient required anterior wall resection and reconstruction of the Inferior Vena Cava (VCI). Notably, two patients had elevated 
levels of CEA and CA-125 that peaked before recurrence.
Conclusion: Our findings suggest that the number of GCT recurrences is not as critical as the ability to perform a complete, safe 
resection. Surgery alone, with a focus on radical resection of recurrent foci, appears to be the primary determinant of favorable 
patient survival, even when it involves complex procedures like oncovascular resection. Repeated resections, even for multiple 
recurrences, can lead to favorable long-term outcomes.
Keywords: Granulosa Cell Tumors, Recurrent Ovarian Cancer, Radical Surgery, Repeated Resections
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nosis for GCTs is generally better than for other epithelial 
ovarian tumors, especially when treated with radical sur-
gery, which can be curative.[2]

The development of GCTs involves an accumulation of ge-
netic and epigenetic changes. Genetic aberrations have 
been noted on chromosomes 1, 3, 6, 11, 12, 15, 17, and X, 
along with chromosomal microsatellite instability and loss 
of heterozygosity.[3] Epigenetic changes, such as hyper-
methylation, have also been reported in various gene loci, 
including p16, estrogen receptor-α (ER-α), BRCA1, and oth-
ers.[3] The inherited component of GCT is suggested by its 
association with conditions like Peutz-Jeghers and Potters 
syndromes, and in the case of juvenile GCT, with Ollier and 
Maffucci diseases.[3]

GCTs are typically slow-growing tumors that often present 
cystic and hemorrhagic components.[1] Common symp-
toms include palpable mass and hyperestrogenism-related 
symptoms.[4, 5] Several factors influence prognosis, includ-
ing patient age, tumor size, rupture, mitotic index (Ki-67), 
nuclear atypia, aneuploidy, and p53 overexpression.[1, 6] The 
primary surgical treatment for GCTs with a high probability 
of survival is surgical debulking combined with the exci-
sion of metastatic lymph nodes.[7]

Unfortunately, GCT recurrence is often insidious and can 
occur decades after initial treatment. More than 20% of 
stage I GCTs will recur within 5-10 years post-surgery.[8-11] 
A study by Lee et al. reported an 8 out of 38 recurrence 
rate in adult GCT patients, with the most common sites 
being the pelvis and the liver.[8] For recurrent disease, ef-
fective debulking surgery combined with radiation and 
chemotherapy offers a high probability of survival.[9, 10] 
The prognosis for recurrent disease is determined by 
the age at recurrence and the treatment modality used. 
Patients under 50 at recurrence or those who receive 
single-modality treatment (surgery or chemotherapy 
alone) have a more than tenfold increased risk of cancer-
related death compared to those who receive combina-
tion therapy.[10]

Extensive vascular reconstruction combined with deb-
ulking surgery for ovarian tumors is extremely rare. Finch 
et al. reported a case involving combined vena cava and 
aortic reconstructions in a 76-year-old patient with recur-
rent GCT.[11] Similarly combined resection of the liver and 
other viscera during debulking surgery for recurrent GCT 
is very rare, but successful resection provides an overall 
favorable outcome.[12] Given this rarity, our study aims to 
evaluate the outcomes of debulking surgery in patients 
with recurrent GCT that involves major abdominal vessels 
and the liver.

Methods
We serve as a reference center for primary and metastatic 
liver tumors. Between 2024 and 2025 we treated 3 cases of 
recurrent GCT. The details of the procedures are provided 
here in our case series. Since we are retrospectively pre-
senting these cases, we did not require institutional review 
board approval for the ethical and scientific aspects of our 
study. 

Study Parameters
We provide data about the patient's medical history, in-
cluding when the index event occurred. The location of 
the recurrence and how it was diagnosed. Furthermore, we 
give the details of how we treated the patient. In addition, 
we provide the demographic details of the patients, includ-
ing their age, information regarding pregnancies.

Laboratory data included the findings on the imaging pro-
cedures, and information regarding extreme laboratory 
findings is given. Furthermore, the macroscopic and mac-
roscopic characteristics of the tumors are also summarized 
for each patient.  

Statistical Analysis
All data are presented as descriptive data for patients. Age 
of the patients and duration between the index operation 
and the recurrences are expressed as a range. All statistical 
analyses were performed using Statistical software Pack-
age for Social Sciences version 24 (SPSS v24, Armonk, USA).

Results

Patient Demographics and Initial Surgeries
Table 1 summarizes the demographic, clinical, tumor, and 
laboratory characteristics of the three patients. Their ages 
ranged from 53 to 70 years. Two patients had a total ab-
dominal hysterectomy (TAH) and bilateral salpingo-oopho-
rectomy (BSO), along with appendectomy and pelvic para-
aortic lymph node dissection (PPaLND). The third patient 
underwent TAH, unilateral salpingo-oophorectomy (USO), 
PPaLND, and appendectomy. Notably, one patient had her 
initial operation at a different medical center. All the pa-
tients had adult-type GCT (Fig. 1A-C).

Recurrence and Subsequent Operations
The time from the initial operation to the first recurrence 
ranged from 6 to 26 years. The first recurrences were typi-
cally in the retroperitoneal space (two patients), with one 
patient's recurrence located in the left upper and lower 
quadrants. These were nearly always resected without 
needing to remove other organs. However, in Patient 3, a 
single recurrence occurred 26 years after the initial surgery 
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(Table 1). This mass extended from the right lower quad-
rant to the subdiaphragmatic space, necessitating a dia-
phragmatic resection (Fig. 2A-C).

Patients 1 and 2 experienced second recurrences in the 
retroperitoneal space and the right upper and lower quad-
rants, respectively, both diagnosed four months after the 
first recurrence. While the recurrent tumor in Patient 1 was 
resected without complications, Patient 2 required an ex-
cision of the anterior wall of the VCI, which was then re-
constructed with a cryopreserved venous patch (Fig. 3A-C). 
Patient 3 had a third recurrence in the pelvis, diagnosed 
five months after the second, which was also successfully 
resected.

Tumor markers were elevated in two patients (Patients 2 
and 3), and they reached peak levels before the recurrenc-
es. Carcinoembryonic antigen (CEA) and carbohydrate an-
tigen-125 (CA-125) were the two markers that were elevat-
ed. Only one patient received adjuvant chemotherapy after 
the index operation. It included bleomycin, etoposide, and 
cisplatin. 

Discussion
GCTs constitute 2-5% of all ovarian tumors, with the adult-
type being classified as sex cord tumors of the ovaries. After 
initial surgery, the recurrence rate is 25%,[13] with one-third 
of recurrences happening within five years and nearly 20% 
within ten years.[13] Once recurrence occurs, the survival 
rate drops to less than 50%.[13]

Several factors predict a poor prognosis and a higher like-
lihood of recurrence, including the patient’s age at initial 
diagnosis, the primary tumor’s size, and specific histopath-
ological characteristics like the mitotic index.[14] Leaving 
a residual tumor after the primary tumor's resection has 
been identified as the main determinant of a poor prog-
nosis. The most common sites for recurrence are the pelvic 
cavity, liver, and lungs.[14]

The treatment of recurrence is a controversial topic; how-
ever, multimodal therapy, which includes effective debulk-
ing surgery, is typically recommended. Even with multimo-
dality treatment, 60% of patients who experience an initial 
recurrence are reported to have a second or third recur-
rence.[15]

In our case series, two patients developed extra-pelvic re-
currence, including one with a mass in the right retroperi-
toneal space. The third patient had a pelvic recurrence. All 
patients initially TAH + BSO. Our findings are consistent 
with previous case series.[14, 15] While we did not observe any 
extra-abdominal recurrences in our study, the pelvic recur-
rences were massive, requiring the concomitant resection 
of abdominal structures like the VCI in one patient.Ta
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Complex oncovascular resections have been reported for 
epithelial ovarian tumors, and patient outcomes are usu-
ally favorable.[18] We performed a VCI anterior wall resection 
on one patient, and her follow-up has been uneventful, 
with no evidence of recurrence since the resection. Based 
on our data, oncovascular resections appear to have favor-
able outcomes.

The duration of progression-free survival is reported to 
determine the patient’s prognosis.[11] However, our data 
shows that two-thirds of our patients had multiple recur-
rences that were successfully resected. Follow-up of these 
patients shows no evidence of recurrence. Similarly, Finch 
et al.[12] have reported a patient with multiple recurrences 
who was treated with repeated resections, including on-

Figure 1. Summary of the different pathognomonic histological findings. (a) The most characteristic pattern of ovarian adult-type granulosa 
cell tumors is a microfollicular architecture, defined by the presence of Call-Exner bodies. These rosette-like structures resemble the Call-Exner 
bodies found in a Graafian follicle. Their centers are small, rounded spaces filled with eosinophilic cellular debris or hyaline basement mem-
brane material, which are surrounded by numerous layers of granulosa cells. The image you're referring to is a hematoxylin and eosin (H&E) 
stain at 100x magnification, with arrows pointing to the characteristic pattern. (b) Coffee bean-like cells showing nuclear grooves (arrow ), HE, 
400X, (c) Grooved nuclei that look like coffee beans (arrows), HE, 200x.

a b c

Figure 2. Summary of the large recurrent tumor. (a) The preoperative computerized tomography (CT) scan showing the large recurrent mass 
(arrow). (b) Shows the resection material intraoperatively. (c) Postoperative follow-up CT showing no recurrences.

a b c

Figure 3. Summary of the patient with a recurrent tumor invading the infrarenal Vena Cava Inferior (IVC). (a) CT images of the recurrent mass 
(arrow). As shown, the mass is located inferior to the renal vein. (b) Intraoperative view showing the invasion of the anterior wall of the Vena 
Cava Inferior (asterisk). (c) The post-resection view showing the reconstructed IVC.

a b c
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covascular resections of the VCI. Therefore, repeated recur-
rences in GCT patients should not be considered an indica-
tion of an insufficient initial resection. We propose that the 
number of recurrences is not the primary concern, as long 
as each subsequent resection can be performed safely. This 
is further supported by Yumru Celiksoy et al.,[17] who dem-
onstrated that different adjuvant therapies had no benefi-
cial effect on disease-free survival in patients with recur-
rent adult GCTs.

Gurumuthy et al.[14] conducted a meta-analysis that 
evaluated five retrospective cohort studies, which in-
cluded 535 women with GCT. Only one of these studies 
reported a beneficial effect of adjuvant chemotherapy, 
noting that it provided prolonged patient survival.[14] 
Also, other studies fail to show a survival benefit of adju-
vant systemic chemotherapy following surgery for adult 
GCTs.[18-20] In our study, one patient who received adju-
vant therapy following the index operation experienced 
a recurrence twenty-six years later. Therefore, adjuvant 
therapy can prolong the disease-free survival in selected 
patients. 

Several markers, including inhibin, estradiol, and Müllerian-
inhibiting substance, as well as histopathological param-
eters like Ki67, p53, and cluster of differentiation (CD) 56 
expression, have been identified for the follow-up of GCTs.
[21, 22] However, no single marker has definitive diagnostic or 
prognostic significance. In our study, we observed that CEA 
and CA-125 levels were elevated in our patients, with levels 
peaking before recurrence episodes.

The major limitation of our study is the small number of 
patients included. Nevertheless, we can still draw some 
conclusions from their clinical and tumor-related charac-
teristics.

In conclusion, recurrent GCTs present a significant chal-
lenge from an oncologic surgery perspective. The number 
of recurrences is less important than the ability to achieve 
a complete resection of the recurrent tumor. The ability to 
perform a radical resection of recurrences, through surgery 
alone, appears to be the primary determinant of favorable 
patient survival. Furthermore, no tumor markers are cur-
rently reliable for the prognostication or diagnosis of these 
tumors. 
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Gallbladder cancer is a rare malignancy with poor prog-
nosis, and surgical resection remains the only curative 

treatment. However, the best surgical approach is still de-
bated, particularly regarding the need for extended lymph-
adenectomy, hepatectomy, and complete extrahepatic bile 
duct resection.[1] Regardless of these debates, the complex 
anatomy of the biliary tree and its proximity to vital struc-

tures pose challenges, including the risk of pseudoaneu-
rysm formation from surgical trauma, which can cause de-
layed and severe pulsatile bleeding. This case report depicts 
a rare presentation of early postoperative hemorrhage due 
to a hepatic artery pseudoaneurysm in a gallbladder cancer 
patient and highlights the role of combined management 
with interventional radiology and surgery. Institutional Re-

Gallbladder cancer carries a poor prognosis, with surgical resection being the only curative option. However, complex anatomy can 
lead to serious postoperative complications. 
We present a case of a 58-year-old male who developed a hepatic artery pseudoaneurysm following radical laparoscopic cholecys-
tectomy for gallbladder cancer. The procedure was complicated by an aberrant bile duct injury, requiring hepaticoduodenostomy. 
He had a high-flow biliary fistula postoperatively. On postoperative day 7, he presented with hemorrhage and hemodynamic in-
stability. CT angiography revealed a pseudoaneurysm of hepatic artery, and emergency surgical exploration was performed after 
failed coil embolization. The pseudoaneurysm was repaired, and segment 6 resection was performed for anastomotic dehiscence 
and necrosis. The patient recovered, received adjuvant chemotherapy, and experienced no further complications. 
This case emphasizes the need for multidisciplinary management in complex biliary surgery and highlights the potential for rare 
but serious complications like pseudoaneurysms.
Keywords: Biliary Fistula, Hepaticojejunostomy, Hepatectomy, Bleeding, Cholecystectomy
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view Board (IRB) approval was not required by IRB for the 
preparation of this report, but written informed consent was 
obtained from the patient for publication. 

Case Report
A 58-year-old male with a history of subtotal gastrectomy 
with Billroth II anastomosis for peptic ulcer perforation 
presented with abdominal pain and 9 kg weight loss over 
5 months. Imaging revealed a 25x23x24 mm gallbladder 
mass, connected to segment 6 of the liver, suggesting ma-
lignancy. MRI confirmed a gallbladder mass with fistulation 
to the duodenum and MRCP showed low insertion of the 
segment 6 bile duct into main bile duct (Fig. 1).

The patient underwent laparoscopic radical cholecystecto-
my with gallbladder bed resection and lymphadenectomy, 
complicated by segment 6 bile duct injury but no vascular 
damage. The injury was identified intraoperatively and re-
constructed with a laparoscopic hepaticoduodenostomy. 
The right hepatic artery was located near the gallbladder 
bed and common bile duct with a short trunk of cystic ar-
tery which was ligated from the root by energy a device 
during cholecystectomy. 

Bile fistula, 300 ml daily, was developed at the 3rd day of the 
surgery possible due to the tight hepaticoduodenostomy, 
it was planned to treat conservatively. On postoperative 
day 7, the patient presented with hemorrhagic drainage 
of 500 ml from the liver bed drain and he had lethargy. A 
CT angiography revealed a 4-centimeter pseudoaneurysm 
close to the right hepatic artery (Fig. 2). Coil embolization 
via mesenteric angiography was attempted but failed due 
to the artery’s anatomical configuration. 

Surgical exploration was performed emergently after 
failed embolization due to hypotension. Pseudoaneurysm 
of the hepatic artery was detected;  and repaired with 5-0 
polypropylene sutures after the excision of the pseudoa-
neurysm. Hepaticoduodenostomy leakage and addition-
ally cystic duct leakage due to the necrosis of the remnant 
were seen; segment 6 resection with T tube placement to 
the cystic duct root was performed and duodenum orifice 
was controlled by 16 French Petzer drain placement.

In the early postoperative period, T-tube was non-function-
ing and high flow biliary fistula was treated by placing an 
external PTC catheter. Postoperative follow-up showed no 
bleeding or cholangitis recurrence. Histopathology con-
firmed poorly differentiated adenosquamous carcinoma 
with perifibromuscular connective tissue invasion but no 
lymph node metastasis (pT2bN0, AJCC 2017). Patient was 
discharged at the 4th week of the surgery and started the 
adjuvant chemotherapy at the 8th week of the surgery. The 
patient had received adjuvant chemotherapy without any 

complications and remains free of late surgical complica-
tions and recurrence. 

Discussion
Pseudoaneurysm is a false arterial dilatation caused by 
trauma, where the false lumen does not connect to the true 
lumen. Postoperative pseudoaneurysm bleeding is typical-
ly pulsatile, intermittent, and delayed. Most common rea-
son for the visceral pseudoaneurysm is iatrogenic trauma 
of the artery; particularly after laparoscopic dissection by 
energy devices, as seen in this case involving a hepatic ar-
tery pseudoaneurysm. 

Hepatic artery pseudoaneurysms are rare and can pose 
significant challenges in diagnosis and management. Data 
on bleeding and reintervention rates in gallbladder cancer 

Figure 1. Digital reconstruction of Preoperative Magnetic Resonance 
Cholangiopancreatography Image.

Red Line: Bile duct of Segment 6 of liver. (Note the low insertion at 
common hepatic duct level). Blue Line: Right lobe bile duct. Green 
line: Left lobe bile duct. White Line: Common hepatic duct. Purple 
line: Cystic duct. Yellow line: Common bile duct.

Figure 2. Hepatic artery pseudoaneurysm which caused post opera-
tive bleeding. (Shown in yellow arrow).
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surgery are limited; but Arteaga et al. and Frankhauser et 
al. reported acute bleeding mortality rates of 3–4% and re-
intervention rates of 3–5% in hepatopancreatobiliary sur-
gery.[2,3] Dou et al. found lower blood loss in laparoscopic 
gallbladder cancer surgery compared to conventional ap-
proaches, consistent with our institutional experience.[4] 

The laparoscopic approach was chosen for its minimally 
invasive benefits, including reduced recovery time and 
postoperative pain. However, the complex biliary anatomy, 
especially with advanced disease or anatomical variations, 
increases the risk of bile duct injury.[5,6] Limited visualization 
and instrument maneuverability in laparoscopy can delay 
injury recognition and management.[7] In this case, the Seg-
ment 6 bile duct drained directly into the common hepatic 
duct, running parallel to the cystic duct (Fig. 1). Despite 
these challenges, the procedure was successfully complet-
ed laparoscopically. At our institution, most hepatopancre-
atobiliary surgeries are performed laparoscopically, with 
success rates comparable to open procedures, allowing for 
precise anatomical assessment and management.

The pseudoaneurysm underscores the complexity of bili-
ary surgery, especially with prior anatomical distortion.[8] 
The right hepatic artery’s proximity to the gallbladder bed 
and common bile duct contributed to its formation. Man-
agement required a multidisciplinary approach. Coil embo-
lization failed due to challenges in catheterizing the artery, 
reflecting the difficulties of endovascular procedures in 
complex vascular anatomy.[9] Persistent bleeding necessi-
tated surgical exploration and repair. 

The surgery was complicated by adhesions, bilioenteric 
anastomosis avulsion, and Segment 6 necrosis. Hemosta-
sis and biliary drainage required meticulous dissection 
and reconstruction. Temporary T-tube and a PTC catheter 
drainage managed the biliary fistula, allowing the patient 
to start adjuvant chemotherapy within the optimal 6 to 8 
weeks. Despite no lymph node metastasis, the diagnosis of 
adenosquamous carcinoma necessitates adjuvant therapy 
and long-term monitoring due to its aggressive nature.[10]

Conclusion
This case highlights the importance of meticulous surgical 
technique and careful patient selection in managing gall-
bladder cancer. The development of a pseudoaneurysm 
and the need for additional surgery emphasize the risk of 
serious complications in advanced gallbladder disease. A 
successful outcome was achieved through a multidisci-
plinary approach, combining surgery, radiology, and psy-
chological care. Despite initial complications and a second, 
more extensive surgery, the patient recovered well, under-
scoring the value of comprehensive patient care.
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Mucinous cystic neoplasms (MCNs) of the liver are rare 
tumors that typically occur in middle-aged women, 

accounting for less than 5% of all hepatic cysts.[1,2] Although 
these tumors are generally benign, they carry a 3–5% risk 
of malignancy, which creates challenges in both diagnosis 
and management.[3] The exact origin of MCNs remains un-
certain; however, histopathological studies suggest a pos-
sible association with ectopic ovarian-like stroma within 
the liver.[4]

Current knowledge about MCNs is primarily derived from 
case reports and small-scale studies, leaving no clear con-
sensus on their optimal diagnosis and treatment strategies. 

Given their rarity and malignant potential, accurate clini-
cal management is essential. In this report, we present the 
diagnostic and therapeutic management of a 24-year-old 
female with a hepatic MCN. 

Case Report
A 24-year-old female patient who presented to another 
centre two months ago with complaints of abdominal 
pain and bloating was found to have a mass consistent 
with a hydatid cyst in the left lobe of the liver during the 
examinations performed. The patient underwent a partial 
cystectomy, and her postoperative course was uneventful. 

Mucinous cystic neoplasms (MCNs) are rare hepatic lesions with malignant potential, most commonly occurring in middle-aged 
women. Due to the lack of specific diagnostic tests and pathognomonic radiologic findings, establishing a preoperative diagnosis 
is challenging. The recommended primary treatment is complete surgical resection, while definitive diagnosis is typically made 
through histopathological evaluation.
A 24-year-old female patient, initially operated on with a preoperative diagnosis of hydatid cyst, was found on imaging to have a 
9 × 4.5 cm cystic mass predominantly located in segment 4B of the liver, with partial extension toward segment 5. The patient un-
derwent a left hepatectomy. Her postoperative course was uneventful, and histopathological analysis revealed a low-grade MCN.
There is limited information in the literature regarding MCNs of the liver. Accurate management of these patients is crucial due 
to their potential association with invasive carcinoma. Therefore, this entity should be considered in the differential diagnosis of 
hepatic cystic lesions, and curative surgical resection should be pursued whenever feasible.
Keywords: Mucinous Cystic Neoplasm, Liver, Ovarian-Like Stroma
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Histopathological examination of the surgical specimen 
removed from the cyst wall revealed it to be a MCN with-
out dysplasia or invasive malignancy. The patient was then 
referred to us.

The patient had no significant comorbidities, and abdomi-
nal examination was unremarkable. Laboratory tests, in-
cluding liver function tests and tumor markers, were within 
normal limits. Contrast-enhanced computed tomography 
and magnetic resonance imaging revealed a lobulated, 
multilocular cystic mass with thin septations, predomi-
nantly located in segment 4B of the liver, with partial ex-
tension into segment 5, measuring 9 × 4.5 cm at its widest 
dimension (Fig. 1).

A left hepatectomy was performed, ensuring tumor-free 
surgical margins. The postoperative period was unevent-
ful. Histopathological examination of the hepatectomy 
specimen revealed MCN containing low-grade dysplasia 
measuring 9x7x4 cm (Fig. 2). The patient was subsequently 
placed under follow-up by the medical oncology depart-
ment without adjuvant therapy (Fig. 3).

Discussion
MCNs were previously classified as biliary cystadenomas or 
cystadenocarcinomas. In 2010, the World Health Organiza-
tion (WHO) reclassified these mucin-producing biliary tu-
mors into two distinct entities: MCNs and intraductal papil-
lary mucinous neoplasms (IPMNs) of the bile duct.[5] Hepatic 
IPMNs are considered the biliary counterpart of pancreatic 
IPMNs. Unlike MCNs, IPMNs tend to communicate with the 
bile ducts, are slightly more common in males, and typi-
cally lack ovarian-like stroma.

Histopathologically, MCNs are cyst-forming epithelial tu-
mors lined by mucin-producing cuboidal or columnar epi-

thelium, usually without communication with the bile ducts, 
and characterized by the presence of ovarian-like stroma. 
According to the WHO classification, the presence of ovar-
ian-like stroma is a defining diagnostic criterion for MCNs. 
These tumors can exhibit low-, intermediate-, or high-grade 
dysplasia and, in some cases, progress to invasive carcinoma.

Nearly all MCNs occur in female patients and are most com-
monly located in the left lobe of the liver.[6] Our patient is 
similarly a female patient with a left lobe lesion. Interest-
ingly, a significant proportion of cases originate from seg-
ment 4, as observed in our case, although the exact reason 
for this remains unclear. The average age at presentation is 
typically between 40 and 70 years, but, as in our case, MCNs 

Figure 1. Preoperative septated cystic lesion in liver segment 4B-5.

Figure 2. (a) Cyst surface surrounded by single-layered cuboidal cells 
(HE; 200X). (b) CK7 positivity in single-layered cuboidal cells (CK7; 
200X). (c) Ovarian stroma with a spindle cell appearance beneath the 
epithelium (HE; 200X). (d) Estrogen receptor positivity in the ovarian 
stroma area (Estrogen receptor; 200X).
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Figure 3. The post-operative CT scan at the 3-month follow-up.
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may also present in younger patients, with only a few cases 
reported in individuals under 25.

In their early stages, MCNs are usually asymptomatic, and 
diagnosis often occurs when the lesions enlarge to ap-
proximately 10 cm.[7] When symptomatic, patients most 
commonly present with epigastric pain, abdominal full-
ness, and anorexia. Depending on the tumor’s location, 
obstructive jaundice may also occur. Laboratory findings 
are often unremarkable unless there is biliary obstruction 
or communication with the bile ducts, and serum CA19-9 
levels may be elevated. Our patient had abdominal pain 
and bloating, but no biliary problems, and her CA 19-9 was 
within normal limits.

On imaging, MCNs typically appear as multiloculated cystic 
tumors with septated walls that do not communicate with 
the bile ducts.[8] Due to these nonspecific imaging charac-
teristics, they are frequently misdiagnosed as simple he-
patic cysts, hydatid cysts, liver abscesses, or cholangiocarci-
nomas. In our patient, the lesion was initially misdiagnosed 
at another center, leading to an incomplete resection and 
potential risk of recurrence.

Definitive diagnosis relies on histopathological evaluation. 
The hallmark feature of MCNs is the presence of mucin-
secreting biliary-type epithelium accompanied by dense 
subepithelial ovarian-type stroma that expresses female 
sex hormone receptors.

Although rare, MCNs carry a risk of malignant transforma-
tion. Due to the limited number of cases reported, the in-
cidence of invasive carcinoma has been reported to range 
between 2% and 15.4%.[7,9] However, the absence of specif-
ic radiological features makes distinguishing benign from 
malignant lesions challenging.[10]

The recommended primary treatment for these tumors is 
curative surgical resection, aimed at preventing recurrence 
and malignant transformation.[11] Recurrence rates are high 
after partial resection (up to 80%). Prognosis largely de-
pends on the presence or absence of invasion. In benign 
lesions, five-year survival after complete resection ap-
proaches 100%, with 18-year survival rates around 90%, 
whereas in cases associated with invasive carcinoma, five-
year survival declines to 65–70%.[12,13] 

Conclusion
In conclusion, MCNs of the liver are rare lesions with an un-
certain etiopathogenesis and no specific diagnostic tests. 
Due to the limited number of reported cases, data regard-
ing optimal management are scarce. Given their malig-
nant potential, increasing awareness of these lesions and 
reporting more cases are essential to improve diagnostic 
accuracy and therapeutic strategies.
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Left isomerism, also known as polysplenia syndrome, is 
a form of heterotaxy characterized by the presence of 

multiple spleens and other deviations from normal organ 
positioning. This condition is classified as situs ambiguus 
or heterotaxy, where the organs do not follow the typical 
left-right arrangement seen in standard anatomical struc-
tures. In left isomerism, the body may exhibit bilateral left-
sidedness; that is, structures usually found on the left side 
of the body may be mirrored on both sides.[1] This is often 

associated with variations in the arrangement of major 
blood vessels and internal organs.[2]

Biliary atresia is a rare neonatal disease caused by obstruc-
tion of the bile ducts, leading to severe cholestasis, fibrosis, 
and cirrhosis. Although it is the primary cause of neona-
tal cholestasis, it is also the most common reason for liver 
transplantation in children. Although the exact etiology 
remains unknown, early surgical intervention and disease 
management through the Kasai procedure are of great im-

Left isomerism, a subtype of heterotaxy marked by multiple spleens and abnormal organ positioning, poses additional complex-
ity when coexisting with biliary atresia, the leading cause of neonatal cholestasis and pediatric liver transplantation. We report a 
5-month-old male infant with biliary atresia and left isomerism, presenting with persistent jaundice, acholic stools, and dark urine. 
Despite undergoing Kasai portoenterostomy at one month, clinical and laboratory parameters did not improve. Cardiac assess-
ment revealed left atrial isomerism, atrioventricular septal defect, pulmonary atresia, and patent ductus arteriosus. Abdominal CT 
showed a midline liver, polysplenia, absent inferior vena cava with azygos-hemiazygos continuation, preduodenal portal vein, in-
testinal malrotation, and visceral heterotaxy. Laboratory tests indicated severe cholestasis, hepatocellular injury, and impaired liver 
function. The patient was evaluated and listed as a liver transplant candidate. The coexistence of biliary atresia and left isomerism 
complicates both diagnosis and treatment. Early imaging, multidisciplinary management, and timely transplantation are essential 
to improve outcomes. This case underscores the importance of a comprehensive, individualized approach in managing biliary 
atresia with complex congenital anomalies.
Keywords: Biliary Atresia, Heterotaxy Syndrome, Liver Transplantation
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portance to control the disease and delay the need for liver 
transplantation.[3, 4]

The coexistence of left isomerism and biliary atresia is clini-
cally significant because of the complexity created by hav-
ing to manage both conditions simultaneously. Additional 
congenital defects are observed in approximately 10% of 
infants with biliary atresia, often involving left-right axis 
abnormalities, such as situs inversus and polysplenia. This 
association suggests a possible underlying genetic factor 
in the disease.[1] The presence of left isomerism can com-
plicate the diagnosis and treatment of biliary atresia, as it 
may mask typical signs of anatomical abnormalities or af-
fect surgical outcomes.

The incidence of biliary atresia is estimated to be between 
1 in 5,000 and 1 in 20,000 live births, with higher incidence 
rates observed in Asia.[5] When seen in conjunction with 
conditions such as left isomerism, early and accurate diag-
nosis is crucial; timely intervention and prevention of seri-
ous complications help achieve the best possible surgical 
outcomes.[3]

In children with biliary atresia, especially when accompa-
nied by complex conditions such as left isomerism, liver 
transplantation is a vital treatment option. In cases where 
biliary atresia coexists with left isomerism, additional 
anatomical variations, such as the absence or abnormal 
structure of the portal veins, may render traditional liver 
transplantation techniques unfeasible.[6] These vascular 
anomalies require special surgical approaches and preop-
erative imaging to ensure successful liver transplantation.
[7] Surgical management of these patients requires a mul-
tidisciplinary approach to optimize outcomes and address 
preoperative challenges, such as malnutrition and portal 
hypertension.[8]

In conclusion, liver transplantation is a vital option for the 
treatment of biliary atresia, especially in complex clinical 
situations in which concurrent left isomerism is present.

Case Report
A five-month and fourteen-day-old male patient was eval-
uated at an outside center for persistent jaundice during 
the first weeks after birth, acholic stools, and dark-colored 
urine. Imaging and biochemical tests led to a diagnosis 
of biliary atresia. Kasai portoenterostomy was performed 
in the first month of life. However, since there was no im-
provement in clinical and laboratory findings postopera-
tively and jaundice persisted, the patient was referred to 
our center for further evaluation.

On evaluation of the cardiac system, transthoracic echocar-
diography revealed left atrial isomerism, complex atrioven-
tricular septal defect (AVSD), pulmonary valve atresia, and 

patent ductus arteriosus (PDA). The pulmonary arteries 
were perfused by means of a stent placed in the PDA, and 
there was mild regurgitation in the atrioventricular valves. 
On contrast-enhanced thoracic CT, a right aortic arch and 
an AVSD are observed (Fig. 1). The patient's overall hemo-
dynamic status was stable, and cardiac surgery was post-
poned to a later date. Given the presence of cardiac and 
major vascular structural anomalies, recognition of cardiac 
anomalies before liver transplantation may be important.

Abdominal CT tomography showed that the liver was dis-
placed toward the midline and shifted to the left. In addi-
tion, polysplenia consistent with multiple small nodular 
splenic structures, absence of the inferior vena cava (IVC), 
and, secondary to this, azygos-hemiazygos vein dilatation, 
preduodenal portal vein, short pancreas, intestinal malrota-
tion, loss of visceral symmetry (Fig. 2) were detected. These 
findings support the presence of heterotaxy syndrome (left 
isomerism) in this patient.

Laboratory evaluations revealed that the total bilirubin 
level was 17.84 mg/dL and the direct bilirubin level was 
8.78 mg/dL, indicating significant cholestatic jaundice. 

Figure 1. Contrast-enhanced thoracic CT images show a right-sided 
aortic arch (white arrow) and an atrioventricular septal defect (AVSD) 
(asterisk).

Figure 2. Contrast-enhanced abdominal CT images. (a) The liver is 
located in the midline, and both lobes exhibit a left-lobe configura-
tion (asterisks). Multiple splenules consistent with polysplenia are 
seen (arrow). (b) A right-sided stomach, a preduodenal portal vein 
(black arrow), a shortened pancreas (asterisk), and a dilated azygos 
vein (white arrow) are observed.

a b
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There was a notable elevation in transaminase levels (AST, 
647 U/L; ALT, 300 U/L), which was consistent with active he-
patocellular injury. The LDH level was 281 U/L, indicating 
nonspecific cellular damage. The serum albumin level was 
below the reference values of 3.0 g/dL, showing decreased 
protein synthesis capacity of the liver. There was also a dis-
turbance in coagulation parameters: INR was 1.61, and pro-
thrombin activity was 38.4%. These findings indicate that 
the patient experienced advanced hepatic dysfunction and 
impaired liver reserve.

In light of these clinical, laboratory, and radiological find-
ings, the patient was evaluated by a multidisciplinary 
council for liver transplantation and has been placed under 
follow-up as a transplant candidate.

Discussion
Left isomerism is mostly associated with polysplenia syn-
drome and presents unique challenges when accompanied 
by biliary atresia. Left isomerism encompasses a spectrum 
of cardiac and extracardiac anomalies, including[2] inter-
ruption of the inferior vena cava, complete atrioventricular 
septal defect, and complete heart block. These anomalies 
complicate the diagnosis and treatment of biliary atresia, 
which, due to progressive fibrosis of the biliary tree, leads 
to cholestasis and liver damage, and is the most common 
cause of neonatal cholestasis and pediatric liver transplan-
tation.[4]

The presence of laterality defects, such as left isomerism, 
increases the complexity of genetic and environmental 
factors in the management of these cases. Studies suggest 
that genetic mutations affecting the determination of the 
left-right axis, such as the CFC1 gene, may predispose pa-
tients to both left isomerism and biliary atresia; however, 
other genetic or environmental factors may also contribute 
to this phenotype.[1]

Early diagnosis of biliary atresia is crucial for effective 
treatment, with interventions such as hepatoportoenter-
ostomy ideally performed within the first 45 days of life 
yielding the best outcomes. This surgical procedure aims 
to restore bile flow from the liver to the intestine, poten-
tially slowing the progression of liver damage. However, 
despite early intervention, the majority of patients with 
biliary atresia eventually require liver transplantation 
because of ongoing liver deterioration.The progressive 
nature of biliary atresia means that even with successful 
initial treatment, long-term liver health remains a signifi-
cant concern. As patients age, the cumulative effects of 
cholestasis and fibrosis often lead to cirrhosis and liver 
failure. This necessitates close monitoring of liver function 
and regular follow-up throughout childhood and adoles-

cence. Liver transplantation, when required, offers these 
patients the best chance for long-term survival and im-
proved quality of life, addressing both biliary obstruction 
and the resultant liver damage.[3, 4]

In such complex cases, radiology, a multisystemic approach 
involving pediatric surgeons, hepatologists, cardiologists, 
and geneticists, is required. This comprehensive approach 
enables the early detection of various complications aris-
ing from the coexistence of left isomerism and biliary atre-
sia and facilitates the development of personalized treat-
ment strategies.[9]

Improvements in management may include the develop-
ment of screening protocols for the early detection of bili-
ary atresia and associated anomalies, as well as ongoing 
research on genetic factors and potential environmental 
triggers involved in the etiology of these combined condi-
tions.[10]

Conclusion
Heterotaxy syndrome accompanied by biliary atresia (es-
pecially left isomerism) can lead to significant anatomical 
and physiological challenges in liver transplant planning. 
In such cases, early diagnosis, detailed imaging, multidis-
ciplinary evaluation, and timely transplantation decisions 
play decisive roles in reducing mortality and morbidity. 
This presentation provides a remarkable example of the 
approach to liver transplantation in cases of biliary atresia 
associated with complex congenital anomalies.
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Lysosomal acid lipase deficiency (LAL-D) is a rare auto-
somal recessive lysosomal storage disorder caused by 

LIPA gene variants (chromosome 10q23.2-q23.3), resulting 
in defective hydrolysis of cholesteryl esters and triglycer-
ides and subsequent accumulation in multiple organs. Two 
clinical forms are recognized: Wolman disease (WD), the 
severe infantile form, and cholesteryl ester storage disease 
(CESD), the milder phenotype due to partial enzyme ac-
tivity. Affected individuals are homozygous or compound 
heterozygous for LIPA variants, and more than 100 variants 

have been described.[1,2] Severe variants, such as nonsense 
or frameshift changes, typically present in infancy. The 
most common (>50%) variant is E8SJM (c.894G>A).[1]

In WD, fetal ascites and polyhydramnios may be observed 
in utero. The incidence is estimated at 1:100,000–1:300,000 
live births. The disease manifests in early infancy with ab-
sent LAL activity. The hallmark feature is adrenal enlarge-
ment with calcifications, frequently detected on imaging, 
although not mandatory for diagnosis. Adrenal insufficien-
cy has also been reported.[1]

Wolman's disease, an infantile form of lysosomal acid lipase deficiency, is very rare and usually fatal in infancy. In this article we 
present two infants with Wolman's disease associated with cytomegalovirus infection, one with surrenal calcifications and the 
other with histopathological liver calcifications and haemophagocytic lymphohistiocytosis.
Both cases had complaints of vomiting and fever for two months. A family history of consanguinity and infant deaths of unknown 
cause was reported. Physical examination revealed jaundice and hepatosplenomegaly. Cytomegalovirus infection, unresponsive 
to ganciclovir treatment, was diagnosed in both cases. While haemophagocytic lymphohistiocytosis and histopathological calcifi-
cations in the liver were observed in the first case, classical surrenal calcifications were seen in the second case. 
It is not clear whether the presence of cytomegalovirus infection in both cases and haemophagocytic lymphohistiocytosis in one 
case are coincidental. Furthermore, histopathological calcification in the liver appears to be a diagnostic criterion, as is adrenal 
calcification, although it has never been reported before.
Keywords: Hemophagocytic Lymphohistiocytosis, Cytomegalovirus Infection, Wolman's Disease
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Secondary hemophagocytic lymphohistiocytosis (HLH) 
may complicate WD, and cytomegalovirus (CMV) infection 
is among the recognized infectious triggers of HLH. Here, 
we present two cases of WD: the first with HLH secondary 
to CMV infection and hepatic calcifications identified on 
histopathology, and the second with adrenal calcifications 
and a strong family history of infantile deaths.

Case Report
Case 1 – A two-month-old girl presented with persistent 
vomiting since birth, worsening over the last 20 days, fever, 
and weight loss for one week. The parents were second-
degree relatives. In the extended family, the mother’s aunt 
and uncle had died in infancy with a suspected storage dis-
order.

Examination: Body temperature: 38.5 °C; weight: 4 kg (3rd–
10th percentile); height: 60 cm (75th percentile). Hepato-
megaly (liver palpable 4 cm below the right costal margin) 
and splenomegaly (2 cm below the left costal margin) were 
noted.

Laboratory tests: WBC 30,000/µL; Hb 7.9 g/dL; PLT 
109,000/µL; INR 2.2; AST 1456 U/L; ALT 287 U/L; total pro-
tein 5.2 g/dL; albumin 2 g/dL; total bilirubin 1.09 mg/dL; 
direct bilirubin 0.58 mg/dL; ALP 148 U/L; GGT 150 U/L; LDH 
2726 U/L; TG 923 mg/dL; cholesterol 136 mg/dL; HDL 9 mg/
dL; LDL 55 mg/dL.

Microbiology: CMV IgM and CMV PCR were positive. Em-
pirical cefotaxime and amikacin were started, and ganci-
clovir was initiated for CMV.

Follow-up: One week later, fever persisted, WBC decreased 
to 2100/µL, Hb 7.4 g/dL, and PLT 27,000/µL. Peripheral 
smear showed vacuolization of lymphocytes; bone marrow 
aspiration demonstrated foam cells with hemophagocyto-
sis. HLH criteria were fulfilled (ferritin 2500 µg/mL, fibrino-
gen 64 mg/dL). HLH-2004 protocol was initiated.

Enzyme studies: Lysosomal acid lipase activity <0.02 
nmol/h/mg (normal 0.37–2.30). Diagnosis: WD with sec-
ondary HLH triggered by CMV. The patient died one day 
later before enzyme replacement therapy could be started.

Histopathology: Post-mortem liver biopsy showed diffuse 
macrovesicular steatosis, pericentral hepatocyte loss, calcifi-
cation and fibrosis, ductular proliferation with bile plugs, and 
severe pericellular/central fibrosis. Findings were consistent 
with a metabolic storage disorder with lipid accumulation.

Case 2 – A two-month-old boy presented with vomiting, 
one month of abdominal distension (worsening in the last 
few days), and fever for three days. The parents were first-
degree relatives. Eight of the father’s siblings had died in 
infancy of unknown causes.

Examination: Body temperature: 38.6 °C; weight: 5 kg 
(50th percentile); height: 60 cm (75th percentile); icterus, 
abdominal distension, and hepatosplenomegaly (liver and 
spleen palpable 4 cm below the costal margins).

Laboratory tests: WBC 17,000/µL; Hb 6.3 g/dL; PLT 65,000/
µL; INR 3.5; AST 1522 U/L; ALT 541 U/L; total protein 4.7 g/
dL; albumin 2 g/dL; total bilirubin 4 mg/dL; direct bilirubin 
3.1 mg/dL; GGT 118 U/L; LDH 4046 U/L; TG 613 mg/dL; cho-
lesterol 130 mg/dL; HDL 29 mg/dL; LDL 21 mg/dL.

Microbiology: CMV IgM and CMV PCR positive; ganciclovir 
was initiated.

Imaging: Abdominal tomography demonstrated bilateral 
adrenal calcifications.

Enzyme studies: Lysosomal acid lipase activity <0.02 
nmol/h/mg. Diagnosis: WD. The patient died three days 
later before therapy could be initiated.

Histopathology: Post-mortem liver biopsy showed diffuse 
macro- and microvesicular steatosis, scattered necrosis, 
and extramedullary hematopoiesis.

Discussion
WD typically presents within the first weeks of life with 
vomiting, diarrhea, hepatosplenomegaly, and cachexia, 
progressing rapidly to death within 2–6 months. CESD is 
milder, often presenting later in childhood with deficient, 
but not absent, LAL activity.[3,4]

Our first case presented with fever, hepatosplenomegaly, 
hypertriglyceridemia, and liver failure at two months, and 
developed HLH secondary to CMV infection. The second 
case exhibited adrenal calcifications, a classic feature, but 
bone marrow examination could not be performed due to 
coagulopathy. Both cases showed marked hypertriglyceri-
demia with low HDL and LDL cholesterol, consistent with 
the characteristic dyslipidemia of LAL-D.[5] Elevated LDH 
and prolonged INR indicated severe hepatocellular injury 
and impaired synthetic function.

Histopathology in WD usually demonstrates micro- and 
macrovesicular steatosis, periportal fibrosis, and lipid-lad-
en histiocytes.[6-8] In our first case, hepatic calcification was 
also noted—an unusual finding. While adrenal calcifica-
tion is well described in WD, hepatic calcification is rarely 
reported. Given the concomitant CMV infection, it remains 
uncertain whether hepatic calcification represents an atyp-
ical manifestation of WD or a secondary effect of CMV in-
fection.

Reports have described WD complicated by HLH, but infec-
tion-associated HLH in this context is rarely documented. 
The proposed mechanism involves cholesteryl ester crystal 
accumulation in macrophages, triggering cytokine release 
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and HLH activation.[9,10] Despite initiation of HLH therapy 
and antiviral treatment, the outcome remained fatal, un-
derscoring the severity of this association.

Conclusion
LAL-D should be considered in infants with consanguinity, 
family history of infant deaths, persistent vomiting, hepa-
tosplenomegaly, hypertriglyceridemia, low HDL, cholesta-
sis, and adrenal calcifications. Infants presenting with HLH 
should also be screened for WD. Although hepatic calcifi-
cations are not a specific finding, their presence, as in our 
case, highlights the need for further studies on their diag-
nostic significance.
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Constituting around 90% of all primary liver cancers, 
hepatocellular carcinoma (HCC) represents a major 

factor in cancer-related deaths worldwide.[1] Key risk fac-
tors predisposing individuals to HCC development include 
cirrhosis, chronic infections from hepatitis B and C, and 
non-alcoholic fatty liver disease. From a clinical standpoint, 
HCC may not show any symptoms, or in some cases, it can 
manifest with signs like abdominal pain, fatigue, encepha-
lopathy, or ascites.[2]

Although intrahepatic vascular invasion is observed in 
10–40% of HCC cases, a tumor thrombus that extends into 
the IVC and right atrium is present in merely 1–4% of these 
patients.[3, 4] The presence of such a widespread thrombus 

carries the risk of life-threatening events, including right 
heart failure and pulmonary embolism. In these situations, 
palliative treatments are generally the standard recom-
mendation; however, surgical intervention has the poten-
tial to markedly enhance the prognosis for carefully chosen 
patients.[5-9] This case report outlines the successful surgical 
management, involving right hepatectomy and thrombo-
endovenectomy, of an individual with primary HCC whose 
tumor thrombus extended into the right atrium. 

Case Report
A 72-year-old male sought medical attention with com-
plaints of fatigue and pain in the right upper quadrant. A 

Hepatocellular carcinoma (HCC) stands as a primary contributor to cancer-related mortality across the globe. While intrahepatic 
vascular invasion is a frequent finding in individuals with HCC, the progression of a tumor thrombus through the inferior vena cava 
(IVC) and into the right atrium is an infrequent event. This report details the surgical handling of a 72-year-old male patient diag-
nosed with HCC in the right hepatic lobe, which was complicated by a tumor thrombus extending into the inferior vena cava and 
approaching the right atrium. The patient successfully underwent a right hepatectomy combined with thromboendovenectomy 
and had an unremarkable postoperative course. At a 10-month follow-up, no signs of recurrence were detected. This case under-
scores the beneficial effect of meticulously planned surgical procedures on the survival of patients with advanced HCC and brings 
attention to the value of employing aggressive surgical strategies.
Keywords: Inferior Vena Cava, Hepatocellular Carcinoma, Right Atrial Invasion, Tumor Thrombus
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mass measuring 140 × 130 × 115 mm, consistent with HCC, 
was identified in the right hepatic lobe via triphasic dy-
namic tomography. The imaging further revealed a tumor 
thrombus that progressed from the right hepatic vein and 
IVC up to the level of the right atrium (Fig. 1).

Laboratory analyses indicated a serum Alpha-fetoprotein 
level of 19.6 ng/mL, with the normal range being 0.9–9.0 
ng/mL. Preoperative levels of other tumor markers were 
also within normal limits, including CEA at 1.1 ng/mL 
(normal range: 0–3) and CA 19-9 at 21.4 U/mL (normal 
range: 0–35). Tests for viral hepatitis came back negative, 
while esophagogastroduodenoscopy and colonoscopy 
yielded normal findings. The patient's medical history 
included benign prostatic hyperplasia, with no familial 
background of cirrhosis or cancer. A sufficient remnant 
liver volume (%35.4) in the left lobe was confirmed by 
radiological evaluation. Classified as Child-Pugh A and 
American Society of Anesthesiologists physical status of 
2, the patient was considered a suitable candidate for 
surgery.

Surgical Technique
The procedure was conducted under general anesthesia 
using a median and right lateral incision. Mobilization of 
the right lobe was achieved by carefully dividing the right 
hepatic triangular and coronary ligaments. To clearly de-
fine the anatomical relationship between the liver and the 
IVC, the hanging maneuver was utilized. A foremost objec-
tive during the operation was to mitigate the embolic risk 
posed by the tumor thrombus.
The suprahepatic and infrahepatic portions of the IVC were 
prepared with great care for clamping. Following this, the 
right hepatic artery and right portal vein were dissected, 
ligated, and then transected. The CUSA system was used 
to transect the liver parenchyma, effectively separating the 
right and left lobes, and the specimen was then removed 
as a single block. Subsequent to the transection of the right 
hepatic vein, the tumor thrombus was meticulously ex-
tracted from the IVC and right atrium by means of throm-
boendovenectomy (Fig. 2). After ensuring hemostasis was 
complete, the procedure was concluded with the place-
ment of a single drain.

Figure 1. CT image showing tumor in the right lobe of the liver and extension of tumor thrombus from the IVC to the right atrium, delineated 
by red lines.

Figure 2. Tumor thrombus invasion in the right hepatic vein in the specimen.
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Pathology Findings and Follow-Up
The patient was moved from the intensive care unit to the 
ward on the first day after surgery. The abdominal drain 
was taken out on the third day, and on the fifth day, the 
patient was discharged without any complications. The 
pathological analysis identified a poorly differentiated HCC 
(nuclear grade 3) of 16.5 × 14 × 9.5 cm in size, accompanied 
by two satellite tumors measuring 2.8 and 0.7 cm. The tu-
mor was situated adjacent to the liver capsule but did not 
invade it. An examination of the surgical margins showed 
no evidence of tumor infiltration.

During the follow-up at the 5th month, the patient's serum 
Alpha-fetoprotein level had fallen to 3.8 ng/mL, and imag-
ing scans revealed no indication of recurrence (Fig. 3). The 
patient is currently in his 10th month of follow-up, which is 
proceeding without any issues.

Discussion
The extension of a tumor thrombus into the right atrium 
is an uncommon yet severe complication associated with 
HCC. A Japanese study documented the incidence of HCC-
related tumor thrombus affecting the IVC and right atrium 
to be 2.9% on imaging studies, 0.7% in surgical cohorts, 
and 18.2% in autopsy findings.[9]

Typically, cases of advanced HCC are addressed with non-
surgical methods like conservative therapy, transarterial 
chemoembolization, or radiotherapy. Nevertheless, for pa-
tients with a tumor thrombus that involves the right atri-
um, these treatments often result in poor outcomes, and 
the prognosis continues to be bleak.[10, 11] When metastatic 
disease extends to the IVC and right atrium, survival is typi-
cally between 2 days and 3 months with palliative care or 

no treatment; however, surgical resection has been linked 
to a notably longer median survival of 9 to 33 months.[2, 12, 13] 
Published reports show survival durations of 5–56 months 
following surgical resection and thrombectomy.[6, 14]

Patients with HCC frequently manifest with a range of 
symptoms, including pain in the right upper quadrant, fa-
tigue, anorexia, weight loss, abdominal swelling, jaundice, 
pruritus, or encephalopathy.[15] Although 70–90% of HCC 
instances arise in cirrhotic livers, a notable 10–30% develop 
in livers without cirrhosis.[16] The patient in this report did 
not have a cirrhotic history and presented with symptoms 
of fatigue and right upper quadrant pain.

In HCC cases involving a tumor thrombus, surgical inter-
vention can markedly enhance progression-free survival 
rates. One particular study highlighted a 40% 1-year sur-
vival rate achieved with surgical treatment, underscoring 
the necessity of prompt surgical action. Such operations 
can avert life-threatening events like right ventricular out-
flow obstruction, cardiac valve failure, and pulmonary em-
bolism, thus offering a distinct survival benefit.[9, 13, 17]

HCC accompanied by a tumor thrombus is categorized 
into three types based on its anatomical relationship to the 
heart: type I refers to a thrombus located within the inferior 
vena cava (IVC) below the diaphragm ; type II describes a 
thrombus situated in the IVC above the diaphragm but still 
external to the right atrium ; and type III, known as the in-
tracardiac type, involves the tumor thrombus being locat-
ed above the diaphragm and having penetrated the right 
atrium.[18] In the case of our patient, the tumour thrombus 
was classified as type II and was positioned in the IVC above 
the diaphragm, but had not reached the right atrium.

For non-cirrhotic HCC patients who have adequate remnant 
liver, surgical resection continues to be a practical treatment 
choice. In the present case, the decision to proceed with 
resection was bolstered by preoperative imaging, which 
verified that the upper portion of the IVC thrombus was 
accessible for clamping. Although brachytherapy can be 
considered as an alternative treatment option in selected 
HCC cases with vascular invasion, previous studies have re-
ported an increased risk of embolic events associated with 
intravascular tumor thrombus and lower treatment efficacy 
compared to surgery.[19] Similarly, while external beam radio-
therapy (EBRT) has shown promising results, with reported 
1-year and 2-year overall survival rates of 53.6% and 36.9%, 
respectively, in comparable patient populations, its effective-
ness is often limited in the presence of large tumor burdens 
or extensive vascular invasion.[20] Moreover, EBRT may not 
prevent catastrophic events such as pulmonary embolism or 
cardiac obstruction caused by tumor thrombi. In the present 
case, given the patient’s favorable anatomy, adequate future 

Figure 3. Control CT image at 5th months postoperatively.
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liver remnant, and absence of extrahepatic disease, surgical 
resection was considered the most appropriate and poten-
tially curative treatment approach.

The role of adjuvant chemotherapy in HCC has been exten-
sively investigated. Recent evidence indicates that adjuvant 
immunotherapy, particularly the combination of atezoli-
zumab and bevacizumab, may improve recurrence-free 
survival in patients undergoing curative-intent resection 
for HCC (20). In our patient, no adjuvant chemotherapy was 
administered during follow-up at our institution, as no evi-
dence of recurrence or metastasis was detected in radiologi-
cal imaging or alpha-fetoprotein (AFP) levels. However, since 
the patient continued follow-up at another center after the 
tenth postoperative month, it remains unknown whether 
adjuvant systemic therapy was subsequently administered.

In summary, while advanced HCC with a right atrial throm-
bus presents an aggressive condition, it can be managed 
effectively with surgical treatments in appropriately select-
ed patients. It is advisable that these high-risk surgical pro-
cedures be carried out in transplant centers where donor 
availability is assured.
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Alveolar echinococcosis (AE) is a parasitic zoonosis 
caused by the metacestode (larval) stage of Echinococ-

cus multilocularis, a helminth from the cestode class.[1]

It is more commonly encountered in the Eastern Anatolia 
region of Türkiye. The global incidence is estimated at 0.03-
1.2/100,000 per year, but this rate is higher in endemic areas.

Following infection, parasite larvae primarily settle in the 
liver through portal circulation and form the main disease 
focus there. From the liver, it can spread to other organs 
through hematogenous, lymphatic, or direct invasion 

routes. Primary pulmonary involvement is quite rare; in 
most cases, hematogenous spread of infection that initially 
begins in the liver is involved.[2,3] Pulmonary involvement is 
seen in approximately 20% of cases, while bilateral pulmo-
nary involvement is quite rare and has been reported in a 
limited number of cases in the literature.

AE develops as a lesion that progresses chronically, is char-
acterized by a long asymptomatic period (5-15 years), and 
develops in the form of an invasive malignancy-like, mul-
tiple, and exogenously budding lesion, so its detection is 

Alveolar echinococcosis (AE) is a rare, chronic, and invasive parasitic zoonosis caused by the larval stage of the helminth Echinococ-
cus multilocularis, which can often mimic malignancy. While this disease particularly affects the liver, pulmonary involvement is 
less commonly seen. Bilateral pulmonary involvement has been reported in a very limited number of cases in the literature.
In this study, we present a 45-year-old male patient with liver and bilateral pulmonary involvement. Imaging studies of the patient 
who presented with abdominal pain revealed an irregularly bordered mass in the right hepatic lobe, a lobulated contoured lesion 
approximately 2x3 cm in size with calcified areas in the center located subpleurally in the right upper lung lobe, and a lesion ap-
proximately 1x2 cm in size in the left lower lung lobe were detected. Under multidisciplinary council management, uniportal VATS 
wedge resection was applied to the left lower lobe, and the pathology was confirmed as echinococcus alveolaris. Subsequently, 
wedge resection was performed to the right upper lobe and right hepatectomy was performed for liver involvement.
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usually incidental or diagnosis is made when symptoms 
appear in advanced stages.[4] Due to this characteristic, it is 
also called "parasitic cancer."

Imaging methods play an important role in diagnosis. 
Ultrasonography, computed tomography (CT), and mag-
netic resonance imaging (MRI) are frequently used mo-
dalities. Radiologically, pulmonary AE, which is observed 
as nodular lesions containing calcifications, irregularly 
bordered, harboring necrotic areas, and having an in-
filtrative character, can be confused with primary lung 
malignancies or metastatic lesions.[5,6] Therefore, pulmo-
nary tuberculosis, lung carcinoma, metastatic lesions, 
and other infectious pathologies should be considered 
in differential diagnosis. Serological tests, especially in 
endemic areas, can be helpful in diagnosis. Enzyme-
linked immunosorbent assay (ELISA) and Western blot 
techniques are the most commonly used serological 
methods.[2,5]

In this case, we present an alveolar echinococcosis case 
with both hepatic and bilateral pulmonary involvement 
that mimics malignancy.

Case Report
A 45-year-old male patient with no known medical history, 
engaged in farming and living in a rural area, presented to 
an external center with complaints of right upper quad-
rant pain that had been continuing for 3 months and had 
intensified in the last 2 weeks. The patient was diagnosed 
with E. alveolaris with accompanying hepatic and bilateral 
pulmonary involvement, and due to biliary obstruction, a 
stent was placed in the right bile duct via ERCP and he was 
referred to our center for further treatment.

Upon evaluation at our hospital, physical examination re-
vealed tenderness in the right upper quadrant and hepa-
tomegaly, with no other pathological findings. Respiratory 
system examination showed no pathological findings. The 
patient's temperature was 36.8°C, pulse 78/min, blood 
pressure 130/80 mmHg, respiratory rate 16/min, oxygen 
saturation 97%, blood type A Rh (+), height 170 cm, and 
weight 66 kg.

Laboratory tests revealed leukocyte count 9,470/mm³, eo-
sinophil ratio 1.5%, hemoglobin 12.9 g/dL, platelet count 
550,000/mm³, ALT 48 U/L, AST 54 U/L, GGT 99 U/L, ALP 264 
U/L, total bilirubin 0.77 mg/dL, direct bilirubin 0.25 mg/dL, 
sedimentation rate 42 mm/hour, and C-reactive protein 
16.9 mg/dL.

Abdominal ultrasonography revealed a heterogeneous, 
irregularly bordered, hypoechoic solid lesion in the right 
hepatic lobe. Abdominal computed tomography showed 
a mass lesion with heterogeneous structure, irregular bor-

ders, and areas of calcification and necrosis filling the right 
hepatic lobe, and a stent was observed in the right bile 
duct (Fig. 1a).

The patient's posteroanterior chest radiograph showed ir-
regularly bordered nodules in the right middle lung zone 
and left lower lung zone (Fig. 1b), and thoracic tomogra-
phy revealed a lobulated contoured lesion approximately 
2x3 cm in size with calcified areas in the center located 
subpleurally in the right upper lung lobe and an irregularly 
bordered lesion approximately 1x2 cm in size in the left 
lower lung lobe (Fig. 1c, d). These findings suggested pri-
mary lung malignancy or metastatic lesions.

Serological tests showed positive Anti Echinococcus multi-
locularis antibodies by ELISA.

In the multidisciplinary tumor council, the patient was 
evaluated as having E. alveolaris filling the right hepatic 
lobe with suspected inferior vena cava invasion and also bi-
lateral pulmonary involvement. It was decided that lung le-
sions would first be resected by thoracic surgery, followed 
by treatment of the liver lesion by general surgery. For the 
patient with extensive hepatic involvement, it was decided 
to perform ICG R15 testing and calculate remaining liver 
volume to evaluate resectability.

First, wedge resection was applied to the lesion in the left 
lung via uniportal VATS (Video Assisted Thoracoscopic Sur-
gery), then to the right lung. Intraoperatively, a subpleural-
ly located, hard, white-yellow colored, irregularly bordered 

Figure 1. (a) Preoperative tomographic image of Echinococcus al-
veolaris in the right hepatic lobe. (b) Preoperative posteroanterior 
chest radiograph image of Echinococcus alveolaris. (c) Preoperative 
axial section tomographic image of Echinococcus alveolaris in the 
right lung. (d) Preoperative axial section tomographic image of Echi-
nococcus alveolaris in the left lung.
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lesion was observed. Histopathological examination re-
vealed the diagnosis of echinococcus alveolaris with lami-
nar membrane structures and alveolar pattern showing the 
development of characteristic daughter vesicles. Immuno-
histochemical staining yielded positive reactions against 
parasite antigens. Two weeks later, wedge resection was 
also applied to the lesion in the right upper lung lobe, and 
the histopathology of this lesion was also compatible with 
echinococcus alveolaris.

Two months after lung surgery, the patient was re-evaluat-
ed by general surgery for liver treatment. Volumetric exami-
nation calculated FRL (left lobe) as 630cc, GRWR >0.8%. ICG 
testing could not be performed due to technical reasons. 
The patient, who was suitable for major hepatectomy, un-
derwent surgery. Right hepatectomy was completed with 
placement of a T-tube in the choledochus. Histopathologi-
cal examination of the liver specimen was also reported as 
compatible with echinococcus alveolaris.

In the postoperative period, the patient developed bile 
leak and biloma. The biloma was percutaneously drained 
and the bile leak was controlled with percutaneous and en-
doscopic methods. Albendazole treatment was started (at 
a dose of 10-15 mg/kg/day for 2 years) and the patient was 
called for regular follow-ups (Fig. 2). Recurrence was not 
detected in control imaging at 18 months postoperatively.

Discussion
Alveolar echinococcosis is a rare parasitic disease that pri-
marily affects the liver and has a mortality rate of up to 90% 
if left untreated.[1,3] Delays in diagnosis may occur due to 
its long asymptomatic course and incidental onset. Primary 
pulmonary involvement is quite rare. Studies have report-
ed primary pulmonary involvement in less than 2% of AE 
cases.[2] Bilateral pulmonary involvement, as in our case, is 
reported even more rarely in the literature.

The main approach in AE treatment is surgical excision and 
long-term antiparasitic chemotherapy. Radical resection is 
recommended when surgical excision of lesions is possible, 
as in our case.[3,5] In the WHO guidelines published in 2010, 
surgical treatment is recommended as the first choice in 
cases where R0 resection can be performed in AE treat-
ment. With the development of minimally invasive surgi-
cal techniques in recent years, resection can be performed 
with approaches such as VATS in appropriate cases. This 
method was preferred and successfully applied in our case.

Antiparasitic chemotherapy can be applied as a comple-
ment to surgical treatment or alone in inoperable cases. 
Benzimidazole derivatives (albendazole and mebendazole) 
are the most commonly used agents. Albendazole is pre-
ferred because it shows better bioavailability than meben-
dazole.[1,7] Albendazole treatment is generally recommend-
ed at a dose of 10-15 mg/kg/day for two years or longer. 

Brunetti et al.[1] emphasized the importance of a multidisci-
plinary approach in AE treatment in the WHO guidelines they 
published. In our case, successful treatment results were ob-
tained through coordinated work of thoracic surgery, gen-
eral surgery, radiology, and hepatology departments.

Early diagnosis and appropriate treatment approach are de-
termining factors in the prognosis of alveolar echinococco-
sis. In a study by Tichý et al.,[7] they reported that the 10-year 
survival rate in cases undergoing R0 resection was over 90%. 
Curative surgery can be performed in 35% of cases, and in 
unresectable cases, the only curative surgery is liver trans-
plantation.[8] In inoperable cases, 5-year survival is around 
80% with long-term albendazole treatment. Radical surgi-
cal approach was applied in this patient and albendazole 
treatment was started. No recurrence was detected at the 
18-month postoperative control, but long-term follow-up is 
recommended due to the risk of late recurrence of AE.

Our study has several important clinical and scientific features. 
First, it is an AE case with bilateral pulmonary involvement, 
which is rarely seen. Second, having a radiological appearance 
that mimics malignancy shows that AE should also be consid-
ered in differential diagnosis. Third, successful treatment results 
were obtained with minimally invasive surgical techniques. 
Finally, it emphasizes the importance of a multidisciplinary ap-
proach in both treatment planning and post-treatment man-
agement in cases with liver and lung involvement.

Conclusion
In this case of primary hepatic E.A. accompanied by bilat-
eral pulmonary involvement, lung lesions were first treated 
minimally invasively, and subsequently, the highly compli-
cated case was curatively treated with major hepatectomy. 
Management of E.A. cases should be multidisciplinary.Figure 2. Post-hepatectomy 6 month images.
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