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Establishment and Characterization of Rat Esophageal
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Recurrence Patterns and Outcomes of Pediatric Pheochromocytoma
and Paraganglioma: Role of VHL Syndrome and Chronic Hypoxia

Honam Hwang', Dayoung Ko, Joong Kee Youn'?, Hee-Beom Yang?, Hyun-Young Kim"**

"Department of Pediatric Surgery, Seoul National University Children’s Hospital, Seoul, Korea
2Department of Pediatric Surgery, Seoul National University Bundang Hospital, Seongnam, Korea
3Department of Surgery, College of Medicine, Seoul National University, Seoul, Korea

Background

Pediatric pheochromocytoma and paraganglioma (PPGL) are rare but clinically significant neuroendocrine
tumors, with germline mutations identified in up to 80% of affected children. Among these, von Hippel-
Lindau (VHL) syndrome and chronic hypoxia from cyanotic congenital heart disease (CHD) represent
distinct high-risk etiologies with differing pathophysiological mechanisms and recurrence risks. This
study aims to investigate the clinical characteristics and long-term recurrence patterns of pediatric PPGL,
specifically focusing on the impact of VHL syndrome and cyanotic CHD.

Methods

A retrospective review was performed on 21 pediatric patients (under 18 years) diagnosed with PPGL
between 2001 and 2024. Patients were categorized into VHL, CHD, and sporadic groups to compare
clinical presentations, surgical outcomes, and recurrence-free survival (RFS).

Results

The mean age at initial surgery was 12.5 years. Of the 21 patients, 9 (42.9%) had VHL syndrome and 3
(14.3%) had cyanotic CHD. The VHL group presented at a significantly younger age than the sporadic
group (10.9+ 1.6 vs. 13.7 + 3.0 years, p=0.020). Notably, all VHL patients experienced disease recurrence
requiring at least one additional surgery. Consequently, the 5- and 10-year RFS rates were significantly
lower in the VHL group (22.2%) compared to the non-VHL group (81.5%, p=0.011). In the CHD group,
PPGL developed at a relatively older age (mean 15.7 years) without VHL mutations, yet metachronous
recurrence was observed, likely driven by chronic hypoxia.

Conclusion

Pediatric PPGL shows distinct clinical courses depending on the underlying etiology. VHL syndrome is
associated with early onset and aninevitable risk of multiple recurrences, necessitating lifelong surveillance
and adrenal-sparing strategies. Chronic hypoxia in CHD also acts as a significant risk factor for late-onset
recurrence, highlighting the need for tailored follow-up protocols.
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A Case Series of Unusual Thyroid-Origin Masses: Mature
Teratoma, Lymphatic Malformation, and Neuroblastoma

Honam Hwang’, Jee In Chang’, Joong Kee Youn'?, Dayoung Ko', Hyun-Young Kim#

" Department of Pediatric Surgery, Seoul National University Children’'s Hospital, Seoul, Korea
2 Department of Pediatric Surgery, Seoul National University College of Medicine, Seoul, Korea

Background

Thyroid-region masses in young patients are most commonly attributed to benign nodules or thyroid-
origin neoplasms; however, rare non-thyroidal entities can closely mimic these lesions on imaging
and cytology. We report three cases of unusual thyroid-region masses managed by pediatric surgery,
highlighting diagnostic pitfalls and the importance of a broad differential diagnosis.

Cases

Case 1 (Mature Cystic Teratoma): A 7-year-old girl presented with a progressively enlarging right anterior
neck mass. Ultrasonography and MRI showed a mixed cystic-solid lesion closely associated with the right
thyroid lobe. FNA yielded follicular-patterned cells (Bethesda IV), prompting right thyroid lobectomy. Final
histopathology confirmed a mature cystic teratoma with indeterminate intrathyroidal vs. extrathyroidal
origin. No recurrence was identified at 6-month follow-up.

Case 2 (Lymphatic Malformation): A 7-year-old girl presented with a 2-week history of rapidly enlarging
right neck mass. Imaging revealed a 4.3 x 4.1 x 6.6 cm multiseptated cystic lesion with low-flow venous
signal on Doppler, abutting the right thyroid lobe. Surgical excision confirmed lymphatic malformation
(CD31+) with coincident atypical goiter. No recurrence was noted at 6 months.

Case 3 (Neuroblastoma): A 23-year-old woman presented with a rapidly growing left thyroid-region mass
(K-TIRADS 4) and extensive nodal metastases. Initially evaluated by adult surgery, she was transferred
to pediatric hematology-oncology following core needle biopsy confirmation of poorly differentiated
neuroblastoma (Synaptophysin+, CD56+, N-MYC non-amplified), and subsequently to pediatric surgery
for definitive resection. After 7 cycles of neoadjuvant chemotherapy (CCG 321P2), left thyroid lobectomy
with bilateral central neck dissection achieved negative margins with a 0.5 cm residual tumor. The patient
remains disease-free at 13 months.

Conclusion

Teratoma, lymphatic malformation, and neuroblastoma can all present as thyroid-region masses with
overlapping imaging features and misleading cytologic findings. Neuroblastoma of thyroid origin may
occur beyond the conventional pediatric age range and requires multidisciplinary management including
pediatric oncology and surgery. Surgical excision with histopathologic confirmation is essential, and a
broad differential diagnosis should be maintained for any atypical thyroid-region mass.
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mimicking hepatoblastoma in an infant with low AFP
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An Imaging-Based LIE Classification for Risk Stratification of Resectability in
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Pediatric Blue Rubber Bleb Nevus Syndrome: Recurrent
Gastrointestinal Bleeding and Multifocal Hemangiomas

Honam Hwang’, Jae Joon Lee', Joong Kee Youn'?, Dayoung Ko, Hyun-Young Kim™#*

"Department of Pediatric Surgery, Seoul National University Children’s Hospital, Seoul, Korea

ZDepartment of Pediatric Surgery, Seoul National University College of Medicine, Seoul, Korea

Background

Blue rubber bleb nevus syndrome (BRBNS) is an extremely rare congenital vascular disorder characterized
by multiple venous malformations affecting the skin and gastrointestinal tract. Recurrent gastrointestinal
bleeding leading to iron-deficiency anemia is a major complication, and multiorgan involvement can result
in significant functional impairment.

Case Presentation

An 11-year-old male presented with recurrent hematochezia and pallor. He had a history of cutaneous
hemangioma excision at the right antecubital area in infancy, and subsequently developed a flexion
contracture of approximately 40 degrees at the right elbow. Laboratory workup revealed iron-deficiency
anemia (hemoglobin 10.2 g/dL). Esophagogastroduodenoscopy, colonoscopy, and capsule endoscopy
identified multiple purplish polypoid vascular lesions throughout the stomach, colon, and small intestine.
Whole-body MRI demonstrated extensive intramuscular and subcutaneous hemangiomas involving the
right elbow, bilateral thighs, left forearm, and other sites. Skin biopsy confirmed hemangioma, and the
patient was diagnosed with BRBNS.

Conclusion

A multidisciplinary approach was implemented: vascular sclerotherapy targeting the right elbow
hemangioma was planned, followed by orthopedic procedures including medial collateral ligament release
and anterior capsulotomy. Gastrointestinal lesions were managed conservatively with close outpatient
follow-up. This case highlights the importance of early recognition of BRBNS in pediatric patients
presenting with multiple hemangiomatous skin lesions and iron-deficiency anemia, and underscores
the need for coordinated multidisciplinary management to address both life-threatening bleeding and

associated functional impairments.
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An Imaging-Based LIE Classification for Risk Stratification of
Resectability in Pediatric Abdominal Lymphatic Malformations
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"Department of Pediatric Surgery, Asan Medical Center Children’s Hospital, University of Ulsan College of
Medicine, Seoul, Korea

2Department of Surgery, Hanyang University Guri Hospital, Hanyang University School of Medicine, Guri, Korea

3Department of Surgery, Inje University Busan Paik Hospital, Busan, Korea

“Department of Pediatric Surgery, Keimyung University Dongsan Hospital, Daegu, Korea

*Department of Surgery, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea

®Division of Pediatric Surgery, Department of Surgery, Chonnam National University Hospital, Gwangju, Korea

Introduction

Abdominal lymphatic malformations (ALM) in children are rare vascular anomalies with heterogeneous
presentation and challenging operative anatomy. Existing classification systems are largely descriptive
and provide limited guidance for predicting resectability. We developed the LIE scoring system, animaging-
based classification incorporating Location, Intestinal involvement, and Extent, to enable structured
preoperative risk stratification.

Materials and Methods

We performed a retrospective multicenter cohort study of pediatric patients with ALM treated at eight
tertiary referral centers between 2010 and 2024. Lesions were assigned LIE scores based on preoperative
imaging. Scores ranged from O to 5, with greater weight assigned to diffuse disease. Patients were
categorized as resectable (0-2), limited resectable (3), or high risk (=4). Multivariable logistic regression
and receiver operating characteristic (ROC) analyses were performed.

Results

Fifty-nine patients were included. Complete resection rates decreased with increasing score (85.7%,
66.7%, and 25%,; p for trend = 0.003). Higher scores were associated with increased risk of incomplete
excision (OR 5.75, 95% Cl 1.04-33.13). Multivariable analysis showed consistent associations of extent
and intestinal involvement with incomplete excision. ROC analysis demonstrated modest discriminative
ability (AUC 0.62). Adjunctive therapies were more frequently used in higher-score groups.

Conclusions

The LIE scoring system provides a clinically applicable framework for preoperative risk stratification in
pediatric ALM. Despite modest predictive performance, it reflects operative complexity and may support
surgical planning and patient counseling.
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Single+1 Port Robotic Splenectomy for a Pediatric Hereditary
Spherocytosis Patient Using Da Vinci SP System:
a Case Report

Min-Jung Bang, Joohyun Sim*

Ajou University School of Medicine

Applying robotic surgery in pediatric patients has been adopted slowly because of constrained workspace
and lack of selection criteria. Da Vinci's single port robotic system provides narrow and deep access, but
+1 port can be a feasible option when the movement range must be wider.

A six-year-old female presented with severe anemia and hereditary spherocytosis with slow growth rate
for recent two years. While the patient was 103cm (less than 1%ile) and 16.8kg (4.4%ile), the spleen size
measured in the newly taken abdomen CT was increased to 16.5cm on its longest axis compared with
14.5cm in the CT taken in 2023

The patient underwent single-port robotic splenectomy, but an additional port was necessary to retrieve
the spleen safely without splenosis or making a spleen-sized incision such as Pfannenstiel incision, due to
the larger size and longer axis of the enlarged spleen than usual. The patient successfully recovered with

a superior cosmetic result.
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