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PART 1 • Case information
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PATIENT PROFILE 

• Patient ID:

• Gender: 12 y/o boy

• Hospitalization: 2025/8/23-2025/8/26

• No previous disease

• Allergy:     None

• TOCC: denied

• Height/weight : 145cm/ 32kg
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CHIEF COMPLAINT

Left eye proptosis and pain for 1 week
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OPHT. CONSULTATION
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• 8/13 OS itchiness, slight pain noticed

• 8/16 OS proptosis and blurred vision started. 
Periorbital pain increased. Went to LMD. Chalazion was told.
Cephalexin QID + Gentamicin oint TID, Delone eye drop TID.

• 8/20 symptoms progressed. Went to another LMD. Suggested referral.

• 8/23. Came to Dr. Su's OPD



PHYSICAL EXAM AT ER

Vital Signs

• PR:82 bpm, RR:18/min, BT:36.1°C

• BP: 124/80mmHg, SpO2: 

• GCS: E4V5M6
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HEENT

• Conjunctiva: pink

• Sclera: not icteric

• Thyroid: no goiter

• Injected throat

Chest

• bilateral coarse breathing sound

• No rales no wheezing

• Chest wall: symmetric expansion

Abdomen

• soft, normoactive bowel sound

• Non tenderness

Heart

• regular heart beat without murmur

Others

• No limb edema



7/13 LAB DATA AT ER
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CXR AT ER
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ORBITAL CT

8



CT REPORT

• Presence of proptosis. The distance from anterior margin of globe to interzygomatic

line: Right: 1.8 cm; Left : 2.7 cm 

• No obvious enhancing space occupying lesion in visible part of the brain parenchyma.
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• Impression: 

• Enhanced mass with hypoenhanced foci in left maxillary and ethmoid sinus with bony 

erosion and intraorbital extension, lacrimal duct invasion, favor sinusitis, 

• DDx: orbital cellulitis. 



8/23 ENT. CONSULTATION
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• Impression

• left nasal cavity tumor with bony erosion and intraorbital extension, suspect 

left sinonasal tumor with orbital involvement such as rhabdomycosarcoma, 

olfactory neuroblastoma or lymphoma

• left sinusitis

• Plan: 

• adequate pain control 

• IV antibiotics usage and hydration 

• other symptomatic treatment agents 

• well explained current condition and treatment plan to patient and her family, 

arrange emergent navigator left FESS+/- left

• pre op survey 



SYMPTOM PROGRESSION
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• BCVA: (OD) 0.8 (-7.0/-2.5x5) (OS) 0.5 (-6.5/-2.75x155) 

• IOP: (OD) 19.3 (OS) 19.4 

• Appearance: left proptosis, left upper and lower eyelid 

erythema, no palpable nodule, no pus, no heat 

• Conj: (OD) clear (OS) mild injection, no corkscrew 

vessel 

• Cornea: (OU) clear 

• AC: (OU) D/Cl 

• Lens: (OU) clear

• BCVA(od)0.7 (os)ND/15 cm

• IOP(od)20.9 (os)23.1

• cornea(ou)claer

• AC(ou)deep/clear

• lens(ou) clear conj(os) mild injected , no 

obvisou cheomosis

• EOM(od) f&f (os) nearly frozen 

8/23 8/25



OPERATION
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CLINICAL COURSE.       8/23-8/26
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Cefazolin

ER admission

Tazocin

OP AAD
Blurry vision

couldn't identify number 

of fingers above 15cm



PATHOLOGIC REPORT
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Immunostain for PAX5 is negative.



FINAL DIAGNOSIS

• Left sinonasal rhabdomyosarcoma with orbital invasion

s/p left FESS + left SMT with Navigation on 2025-08-23
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PART 2 • Discussion:
Overview of Rhabdomyosarcoma

16



17



OUTLINE

• Epidemiology

• Risk factors

• Classifications

• Treatment
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INTRODUCTION

• 50% of pediatric soft tissue sarcomas.

• Two main histologic subtypes: 

• Embryonal (ERMS) and Alveolar (ARMS)

• Biologically now categorized as

• Fusion-Positive (FP; PAX3/7–FOXO1) and Fusion-Negative (FN) RMS.

• Major groups:

• COG (US/Canada),  EpSSG (Europe),  CWS (German).
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EPIDEMIOLOGY AND RISK

• Incidence: ~4.5/million <20 years in US & Europe (~350 new US cases/year).

• Asia: lower incidence (~2/million).

• Sweden: 4.9/million <15 yrs.

• Peak ages:

• ERMS: bimodal (infancy & adolescence).

• ARMS: constant across childhood/adolescence
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RISK FACTORS

• Genetic predisposition syndromes (~5% cases):

• Li-Fraumeni (TP53), NF1, Costello (HRAS), Noonan (RAS-MAPK), Beckwith-

Wiedemann, DICER1.

• Environmental exposures (case–control studies):

• Prenatal X-ray, parental drug use, maternal age extremes.

• Males > females for ERMS (M:F ~1.5:1)
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PATHOGENESIS AND BIOLOGY

• FP RMS: Translocations t(2;13) or t(1;13) → PAX3/7–FOXO1 fusion proteins.

• Act as potent transcription factors, creating super-enhancers regulating MYCN, FGFR4, ALK, 

MET, IGF1R.

• Collaborate with epigenetic regulators (BRD4, CHD4, PRC2).

• FN RMS: Characterized by RAS/PI3K/MAPK mutations, 11p15.5 abnormalities, MYOD1 

mutations (aggressive subtype).

• Tumor biology involves disrupted differentiation, oncogenic signaling, immune evasion, and 

metastatic capacity.
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CLINICAL PRESENTATION

• Primary sites:

• ERMS → head/neck (orbit), genitourinary tract.

• ARMS → extremities, trunk.

• 20% metastatic at diagnosis (lung, bone, marrow).

• Typical sign: painless mass; unique features:

• Orbital: unilateral proptosis.

• Vaginal: “grape-like” botryoid mass.
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THREE WAYS TO DESCRIBE THE CANCER

• TNM staging

• Clinical grouping by IRSG

• Risk stratification by COG
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• Stage (1–4): anatomic site, tumor size, 

node/metastasis status.

• Clinical Group (I–IV): surgical/pathological 

resection status.

• Fusion status & number of metastatic sites now 

incorporated.

• Prognostic metagene signature (MG5) validated 

in European & COG cohorts.



GENERAL PRINCIPALS FOR TREATMENT

• Multimodal: Surgery + Radiation + Chemotherapy.

• 5-year OS improved to >70% with cooperative trials.
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RADIAL THERAPY

• Primary goal: Enhance local control after surgery/chemotherapy.

• Indications: All patients except CG I, embryonal/ FN tumors.

• North American guidelines recommend RT for all alveolar histology (fusion±) even in CG I.

• Timing

• Standard: RT begins after 4 cycles of chemotherapy.

• Emergency (Day 0): Only for vision loss or spinal cord compression.

• Historic trials: Earlier RT (week 4, lower cyclophosphamide) → worse local control than 

later RT (week 13, higher cyclophosphamide).

• Current trend: Balance intensity of chemotherapy with RT timing.
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RADIAL THERAPY

• Orbit

• Historically 50.4–59.4 Gy used.

• Data suggest 45 Gy + alkylating chemotherapy can achieve similar local control.

• 13–16% local recurrence risk at 45 Gy without cyclophosphamide.

• Parameningeal Sites

• Require ≥50.4–55 Gy to tumor, adjacent meninges, intracranial extension.

• Proton therapy reduces late effects.

• CSF positive: Craniospinal RT.

• Brain metastases without CSF involvement:Whole-brain RT.

• Metastatic Disease

• RT 50.4 Gy to primary and metastatic sites (orbit 45 Gy).

• Whole-lung RT (14.4 Gy) 31
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• Subset A (best prognosis): VA-only (D9602) 

or short VAC→VA (ARST0331).

• ~3–5 yr FFS ≈ 85–90%, OS >90%.

• Subset B: needs higher cyclophosphamide 

(D9602).

• Very-low-risk (ARST2032): CG I Stage 1 

without MYOD1/TP53 →VA x ~24 wks.
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Low-Risk Disease (COG Subsets)



• Definitions vary by protocol

• Nonmetastatic alveolar rhabdomyosarcoma.

• Stage 2 or 3, Clinical Group III embryonal 

rhabdomyosarcoma.

• Some protocols also include children ≤10 years 

with Stage 4 embryonal disease.

• VAC/VI (irinotecan) vs VAC (ARST0531): similar 

OS/EFS, less heme tox with VAC/VI but higher 

local failures vs D9803 (lower 

cyclophosphamide dose, earlier RT).

• Off-protocol preference: use higher cumulative 

cyclophosphamide (D9803-like) if toxicity 

acceptable.
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INTERMEDIATE-Risk Disease 

(COG Subsets). OS=60-70%



• Five-year EFS often ~20–40% overall; 
heterogeneity by Oberlin factors (age 
<1/≥10, unfavorable site, bone/bone marrow, 
≥3 mets).

• ARST0431 dose-dense multi-agent: better for 
<2 Oberlin factors; otherwise limited gains 
and high toxicity/cost.

• Intensive regimens (example: alternating 
vincristine/doxorubicin/cyclophosphamide 
with ifosfamide/etoposide) have not 
improved survival compared with standard 
VAC.

• Most effective approach remains enrollment 
in clinical trials testing novel agents or 
strategies.
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High-Risk / Metastatic (COG Subsets)
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TAKE HOME MASSAGE

• Fusion status (PAX–FOXO1) is the most powerful prognostic biomarker 
in RMS

• Chemo for all; RT tailored by CG/site/fusion; surgery aims for negative 
margins without crippling function.; VAC/IVA are backbones

• Emerging targets: IGF1R, FGFR, MET, epigenetic regulators, MYOD1-
mutant RMS

• Prognosis has improved via multimodal therapy and cooperative 
group trials, but outcomes for metastatic/relapsed disease remain poor.



THANK 
YOU !
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