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ABSTRACT 

Purpose: To report a retro-orbital localization of Multiple Myeloma (MM) describing its treatment and clinical result. 
Case Report: A 50-year-old male patient with Magnetic Resonance Imaging (MRI) evidence of a retro-orbital mass 
with exophthalmos, due to the pathological diagnosis of MM, was referred for Radiation Therapy (RT). Discussion: 
The orbital involvement in Multiple Myeloma is rare and few cases are reported in the literature. The treatment of 
choice is RT alone with a prescribed dose ranging between 40 Gy and 45 Gy. In our patient the retro-orbital lesion, 
measuring 26 × 16 mm, was treated with Intensity Modulated Radiotherapy Technique (IMRT) delivering 4400 cGy 
with conventional fractionation. The treatment was well tolerated, the patient experienced a complete regression of the 
exophthalmos without any significant side effect.  
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1. Introduction 

Multiple Myeloma (MM) is a monoclonal proliferation 
of plasma cell that causes destructive skeletal lesions and 
secondary systemic effects, and is a systemic disease 
diagnosed in the presence of light chain (Bence Jones) 
proteinuria, lytic skeletal lesions, and characteristic pa- 
thology. It accounts for about 10% of the hematological 
malignancies, with an incidence of 5.5 cases per 100,000 
inhabitants [1]. The median age at diagnosis is 70 years 
and only 3.4% of cases are diagnosed between 35 - 44 
years of age [2]. The eye may be frequently involved but 
the orbital involvement is very rare [3]. In 1972, Rodman 
described 30 cases in the litherature, all cases presenting 
with some form of systemic disease [4]. More recently, 
Burkat et al. reported an additional 52 cases of orbital 
Multiple Myeloma [5]. Risk factors for orbital involve- 
ment may be related with specific immunoglobulin sub- 
types [6].  

We report the case of a 50-year-old man who pre- 
sented right exophthalmos with Magnetic Resonance 
(MRI) evidence of a retro-orbital mass and with a clinical 
and pathological history of MM.  

2. Case Report 

On August 2009 a 50-year-old male patient was referred 
to our Department of Radiation Oncology with a clinical 
history of MM diagnosed on March 2002. Since that date 

he underwent different treatments including allogenic 
bone marrow transplantation on February 2003 and irra- 
diation of the left iliac bone (4200 cGy, 200 cGy/fraction) 
on summer 2007 and October 2008. On July 2009 a MRI 
demonstrated the presence, in the right orbital cavity, of a 
26 × 16 mm ovoidal-shaped lesion with regular margins 
which displaced laterally and superiorly the optic nerve 
producing exophthalmos.   

On the basis of the MRI and of the clinical history, ra- 
diation treatment was advised.  

The treatment was delivered using high energy pho- 
tons (6 MV) produced by a Linear Accelerator Elekta 
Synergy® with a micro-multileaf collimator. Elekta Syn- 
ergy with Beam Modulator combines a micromultileaf 
(µMLC) with a kilovolt (kV) imaging system ca-pable of 
acquiring 3D X-ray volume images based on kV Cone 
Beam Computed Tomography. In order to allow precise 
repositioning during treatment, a personalized thermo- 
plastic mask (Head Mask, Klarity®) was created and 
fixed to a frame support (Head Frame, 3DLine®); CT 
scan was obtained with a GE LightSpeed® Scanner (GE 
Healthcare Diagnostic Imaging, Slough, UK) with a 1.25 
mm slice thickness and the images were exported on 
Syntegra software (Pinnacle, Philips Medical System, 
Andover, MA) to develop the IMRT treatment plan 
(Figure 1). During the therapy the patient’s right eye 
glance was fixed by applying a flashing light source 
aligned with the immobilization system, in order to pro-  
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Figure 1. Axial, coronal and sagittal representation of treat- 
ment plan. 
 
tect the ipsilateral lens. The organs at risk were the left 
and right eye, the left and right eye lenses, left optical 
nerve and the brainstem (Figure 2). Constraints for or- 
gans at risk are reported in column 2 of Table 1. All the 
constraints were respected as reported in column 1 where 
are summarized the maximum delivered doses. The 
treatment was started on September 9, 2009 and com- 
pleted on October 12, 2009. It was well tolerated by the 
patient who did not complaint any significant side effect, 
but experiencing a complete regression of the exoph- 
thalmos and complete preservation of sight. During fol- 
low-up MRI documented a significant volume reduction 
of the lesion of the orbital cavity and the presence of fi- 
brotic nodules in the right medial rectus muscle (Figure 
3(a)). Two years later MRI confirmed the persistence of 
the fibrous residue in the right medial rectus and the ab- 
sence of any local recurrence (Figure 3(b)). Exophthal- 
mos was resolved and the patient recovered completely 
with preservation of visual acuity as documented by 
ophthalmology. 

3. Discussion 

MM is a systemic disease involving monoclonal prolif- 
eration of immune cells. Malignant plasma cell tumours 
are divided according to the site of origin, they can be 
multicenter, such as multiple myeloma, or localized, 
originating at bone (solitary plasmacytoma of bone) or 
from soft tissue (solitary extramedullary plasmacytoma). 
Many cases present as isolated plasmacytoma of the long 
bone before the diagnosis of systemic involvement. Or- 
bital involvement as a manifestation of MM is very rare.  

 
(a) 

 
(b) 

Figure 2. CT axial slice with organs at risk and planning 
target volume (a) and Dose Volume Histogram (b): Red is 
the Planning Target Volume (PTV), blue the right eye, yel- 
low the right lens, pink the left lens, orange the left eye, 
light green the left optic nerve. 
 
Table 1. Maximum delivered doses to the organs at risk 
(OARs). 

Organs at risk 
Maximum delivered  

dose (cGy) 
Dose constraints  

(cGy) 

Left eye Dmax 186.7 cGy Dmax < 5500 cGy 

Right eye Dmax 4706.8 cGy Dmax < 5500 cGy 

Left optical nerve Dmax 194.1 cGy Dmax < 5500 cGy 

Left lens Dmax 160.0 cGy Dmax < 1000 cGy 

Right lens Dmax 305.6 cGy Dmax < 1000 cGy 

Brainstem Dmax 184.5 cGy Dmax < 5400 cGy 

 
In our patient the ocular symptoms appeared 6 years after 
MM diagnosis and its first treatment. Orbitary involve- 
ment is generally unilateral and more frequently affects 
the sphenoid [3]. In the majority of the cases the initial 
symptoms are insidious with slowly progressing exoph- 
thalmos with pain, diplopia and Visual Acuity (VA) re- 
duction [4]. Intracranial extension may lead to papille-  
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4. Conclusion 

 

The combination of MRI and IMRT produce remarkable 
results in the treatment of retro-bulbar localization of 
different primary or metastatic tumours. IMRT allows to 
considerably decrease the dose to the surrounding organs 
at risks and in particular to the lens where detectable 
opacities may develop after 0.5 - 2 Gy (total dose re- 
ceived in a single exposure) or 5 Gy (total dose received 
in fractionated exposure).  
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