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INITIAL PRESENTATION: 

Chief Complaint: Blurry vision, headaches, and difficulty moving the right eye for the past two weeks 

History of Present Illness: The patient is a previously healthy 11-year-old boy who presented to clinic 
complaining of blurry vision, headaches, and difficulty moving his right eye for the past two weeks. The 
patient had complained to his mother about these symptoms after his friend had bumped him in the head 
while they were swimming. The patient’s mother brought the patient to their local ophthalmologist to be 
evaluated. After examining the patient, the ophthalmologist sent the patient to an outside hospital for an 
MRI of the brain and orbit. The MRI showed a heterogeneous mass originating in the patient’s ethmoid 
and/or sphenoid sinus with intracranial extension and encasement of the right optic nerve causing mass 
effect on the right medial rectus and the right superior oblique muscles. The patient was subsequently sent 
to the University of Iowa for further evaluation by the Oculoplastics Service as well as the Pediatric 
Hematology/Oncology, Otolaryngology, and Neurosurgery Services.  

  
Figure 1: Axial MRI (T1 with fat suppression) 
showing heterogenous mass originating in the 
patient’s ethmoid and/or sphenoid sinus with 
intracranial extension and encasement of the right 
optic nerve causing mass effect on the right medial 
rectus and right superior oblique muscles 

Figure 2: Coronal MRI (T1 with fat suppression) 
showing heterogenous mass originating in the 
patient’s ethmoid and/or sphenoid sinus with 
intracranial extension and encasement of the right 
optic nerve causing compression of right optic 
nerve 
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Past Ocular History: None 

Past Medical History:  

• Unremarkable birth history—uncomplicated pregnancy, term birth 
• Nephrotic syndrome secondary to Henoch Schonlein Purpura in 2003 

Review of Systems: No nausea, vomiting, seizures, balance problems, or mental status changes 

Medications: No prior-to-admission medications 

Family History:  

• Father—Chronic myelogenous leukemia s/p bone marrow transplant 
• Mother—Hypertension 
• Maternal Grandmother—Colon cancer 

Social History:  

• Lives with both parents and his 15 year old sister 
• Beginning 6th grade this fall 
• No smoking in the household 

OCULAR EXAM, INITIAL (OD: Right eye; OS: Left eye):  

Visual acuity: 

• OD (distance): Counting fingers at 1 foot 
• OS (distance): 20/20 
• OD (near): 20/800 at 5 feet 
• OS (near): 20/20 

External: Normal OU 

Extraocular motility: -2 abduction deficit OD, normal OS 

Pupils: equal, round, no RAPD OU 

Tonometry: soft to palpation OU 

Slitlamp examination: normal OU 

Dilated fundus exam: normal OU 
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Figure 3: 4-gaze picture showing -2 right eye abduction deficit consistent 
with right medial rectus muscle restriction (previously seen on MRI) 

 

 
Figure 4: Initial Goldmann Visual Field (GVF) showing large central 
scotoma and constriction of the I2e isopter consistent with compressive 
optic neuropathy 

CLINICAL COURSE: 

Assessment: Previously healthy 11 year old boy with a sinus mass extending into the right posterior 
orbit; exam, imaging, and GVF OD consistent with compressive optic neuropathy. The patient underwent 
the following procedures: 
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• Urgent endoscopic biopsy the following day by the Otolaryngology Service for histopathologic 
diagnosis of the mass 

• Intravenous dexamethasone 0.5 mg/kg according to recommendations by the Pediatric 
Hematology/Oncology Service to reduce intracranial pressure 

• Bilateral bone marrow biopsies, central spinal fluid (CSF) analysis, CT scans (of the neck, chest, 
abdomen and pelvis), bone scan, and PET scan by the Pediatric Hematology/Oncology Service 

• Follow-up examination in the Oculoplastics Clinic the day after the biopsy for repeat ocular exam 
and visual fields 

 

 

Figure 5: Intraoperative picture showing obvious mass after insertion of right nasal speculum 
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Figure 6a: Histopathology showing small, round, 
blue cells with spindle cells that have features of 
skeletal muscle in various stages of embryogenesis 
revealing the diagnosis of rhabdomyosarcoma 
(RMS) 

Figure 6b: Higher magnification of Figure 6a 

OCULAR EXAM, POST-BIOPSY and after initiation of steroids: 

Visual acuity (distance): 

• OD: 20/40 
• OS: 20/15 

Extraocular motility: -1 Abduction deficit OD, normal OS  

Pupils: Mild RAPD OD, No RAPD OS 

  
Figure 7a: External picture showing -2 abduction 
deficit of right eye on right gaze prior to starting 
steroids compared to Figure 7b which shows 
improvement of the abduction deficit after 
initiation of steroids 

Figure 7b: External picture showing improvement 
in abduction deficit OD after starting steroids 
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Figure 8: GVF showing improvement in visual field OD after initiation of IV 
steroids 

CLINICAL COURSE (CONTINUED) 

The patient was diagnosed with parameningeal embryonal rhabdomyosarcoma with extension into the 
posterior right orbit. High-dose steroids led to partial resolution of the optic nerve compression. Previous 
work up by Pediatric Hematology revealed no metastatic disease based on bone marrow biopsy, CSF 
cytology, and bone scan. PET scan showed increased radiotracer uptake in the right ethmoid air cell and 
sphenoid sinus lesion, consistent with a malignant lesion and regional lymph node involvement. Based on 
these features, the patient was classified as having Group III Stage 3 T2bN1Mo disease and stratified to 
the Intergroup Rhabdomyosarcoma Study (IRS) intermediate-risk group. 
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Table 1: Intergroup Rhabdomyosarcoma Study Group V Risk Groups  
(Hayes-Jordan and Andrassy 2009).  
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OCULAR EXAM, POST-CHEMOTHERAPY: 

Visual acuity (distance): 

• OD: 20/20 
• OS: 20/15 

 

Figure 9: GVF showing resolution of central vision loss after 
three weeks after beginning treatment 

DISCUSSION:  

!"#$%&"#&'((
Rhabdomyosarcoma (RMS) is typically a malignancy of childhood comprising 5% of all childhood 
malignancies and 20% of all childhood soft tissue malignancies (Shields and Shields 2003). There are 
approximately 250-300 new cases diagnosed each year in the United States (Hayes-Jordan and Andrassy 
2009). The average age of presentation is 8 to 10 years old. There is a slight male to female predominance 
(5:3) and no known predilection for race. Ocular RMS can be primary, secondary, or rarely metastatic; it 
arises from undifferentiated, pluripotent mesenchymal elements. Forty-five percent of all cases of RMS 
arise in the head and neck. Of these, 25-35% arise in the orbit (Shields and Shields 2003). It is one of the 
few life threatening diseases that may initially present to an ophthalmology clinic. Additionally, 
diagnosing the condition at an earlier stage and prompt initiation of treatment have been associated with 
more favorable outcomes (Shields et al. 2001). Thus, it is crucial for ophthalmologists to promptly 
recognize and accurately diagnosis this malignancy.  

)*$"$#+*(,&+-./&0(+"%(1$+2"30$0'(
Typically, the presenting symptoms of ocular RMS include: proptosis (80-100%), globe displacement 
(80%), blepharoptosis (30-50%), conjunctival and eyelid swelling (60%), palpable mass (25%), and pain 
(10%) (Shields and Shields 2003). RMS must be considered in all patients, particularly children, who 
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present with proptosis. Decreased visual acuity tends to be a late clinical finding, and consequently, 
indicative of advanced disease. Initial work-up includes imaging—CT, MRI, or both—which 
subsequently guides surgical planning for incisional versus excisional biopsy. Final diagnosis is based on 
histopathology. Fine needle aspiration does not produce enough tissue to make an adequate 
histopathologic diagnosis. There are four histopathologic subtypes of RMS: embryonal, alveolar, 
pleomorphic, and boytroid (Holds et al. 2010). Embryonal RMS is associated with a 94% survival rate 
and accounts for 80% of orbital RMS. Contrariwise, alveolar RMS is the most malignant subtype (with a 
10% 10-year survival rate) and comprises 9% of orbital RMS. Pleomorphic RMS is the least common and 
the most differentiated form; it is most commonly found in adults. Boytroid RMS is a rare variant of 
embryonal RMS and is not found as a primary tumor of the orbit (Holds et al. 2010). Histopathologic 
diagnosis of RMS requires immediate involvement of a pediatric hematologist/oncologist to further guide 
evaluation and management. A complete work-up includes: labs, bone marrow biopsy, bone scan, PET 
scan, CT of the chest/abdomen/pelvis, and cerebral spinal fluid analysis with cytology when applicable 
(Hayes-Jordan and Andrassy 2009). 

4/&+-5&"-(
Most of the data regarding the treatment of ocular RMS are gleaned from the Intergroup 
Rhabdomyosarcoma Study Group (IRS Group) that began in 1972 to investigate the therapy and biology 
of RMS and undifferentiated sarcoma in previously untreated patients who were less than 21 years old. 
Since then, five successive clinical protocols (four large clinical trials and one pilot study) involving 
almost 5,000 subjects have been completed. Treatment is based on pre-surgical staging combined with 
post-surgical grouping. Staging is based on: primary tumor site, primary tumor size, clinical regional node 
status, and distant spread. Interestingly, RMS is the only malignancy where staging includes the anatomic 
site of tumor origin. Grouping is based on pre-treatment and operative outcomes including: final 
pathologic verification of margins, residual tumor, node involvement, and cytological examination of 
fluid when applicable. Treatment includes a combination of surgery, chemotherapy, and radiation based 
on the previously mentioned IRS groups which divide patients into low-risk, intermediate-risk, and high-
risk groups.  

6/32"30$0'(
Origin in the orbit has the most favorable prognosis of any anatomic site. While nearly 35 years ago 
orbital RMS was associated with a 30% survival rate (Shields et al. 2001), data based on IRS trials I, II, 
III, and IV show a current survival rate of 93% (Kodet et al. 1997; Shields and Shields 2003). The 
significant increase in the survival rate of orbital RMS has been mostly attributed to earlier diagnosis and 
treatment than in the past. 
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DIAGNOSIS: Rhabdomyosarcoma 

Epidemiology 

• 5% of all childhood cancers 
• 250-300 new cases in the U.S. each year 
• Mean age of presentation is 8-10 years  
• 5:3 male to female predominance  
• No race predilection  

Signs 

• Proptosis (80-100%) 
• Globe displacement (80%)  
• Blepharoptosis (30-50%) 
• Conjunctival and eyelid swelling (60%) 
• Palpable mass (25%) 

Symptoms 

• Pain (10%) 
• Decreased vision (typically associated with 

more advanced disease)  
 

Treatment 

• Surgery: incisional biopsy versus excisional 
biopsy versus complete resection (must 
weigh the risks/benefits i.e. avoid damaging 
any surrounding vital structures such as the 
extraocular muscles or the optic nerve) 

• Radiation* 
• Chemotherapy* 

S$T+'-8$"2$7U)$01&2&3+1$V%&+1$Q$%&'($,%"56'C$'--$
V+?1-$.;$

Differential Diagnosis: 

• Capillary hemangioma 
• Lymphangioma  
• Ewing sarcoma 
• Germ cell tumors 
• Juvenile angiofibroma 
• Craniopharyngioma 

• Lymphoma 
• Leukemia-associated myeloid sarcoma 
• Langerhans cell histiocytosis  
• Dermoid cyst 
• Orbital cellulitis 
• Idiopathic orbital inflammation  
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