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Abstract
Objective: Extramedullary plasmacytoma (EMP) is a rare variant of plasma cell myeloma that affects soft tissues. The most affected sites of EMP are primarily the 
head and neck regions. In this study, we report a case of this rare neoplasm in the larynx and its management using an advanced radiation therapy protocol.

Methods: A 42-year-old Hispanic female presented with a history of progressive hoarseness for several weeks. Initially the patient underwent endoscopic evaluation 
of her throat to find any tumour lesion in the region of her false vocal cord. The patient was diagnosed with the presence of EMP of the larynx using microscopic 
laryngoscopy followed by computed tomography (CT)/positron emission tomography (PET)/magnetic resonance imaging (MRI) and pathological evaluations. 

Results and discussion: The findings of the endoscopic evaluation and microscopic laryngoscopy of the patient’s throat indicated a submucosal mass in the region of 
her false vocal cord that was keeping the true vocal cords from adequately apposing. The CT/PET/MRI and pathology evaluations revealed the presence of a stage I 
EMP of the larynx. Following the diagnosis of her disease, the patient was administered a course of conformal 3-Dimentional intensity modulated radiation therapy 
(IMRT)/image-guided radiation therapy (IGRT) to a total dose of 5,040 cGy in 28 fractions over 44 calendar days. A post-operative treatment evaluation after more 
than 7 years indicated no evidence of a recurrent neoplasm or distant metastasis. 

Conclusion: The findings of this case study demonstrated that conformal 3-D IMRT/IGRT is clinically effective in managing the EMP of the larynx successfully. 
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Introduction
Plasmacytoma is a rare neoplastic disorder of a monoclonal plasma 

cell proliferation of B lymphocyte lineage that originates in bone or 
soft tissues [1,2]. This rare neoplasm can occur in the form of either a 
solitary plasmacytoma or progresses to multiple myeloma. A solitary 
plasmacytoma is a single localized mass of neoplastic plasma cells 
occurring in either bone (medullary) or soft tissue predominantly in the 
head and neck area (extramedullary). Extramedullary plasmacytoma 
(EMP) is uncommon, accounting for only 3% of all plasma cell 
neoplasms [3]. Most lesions occur in the head and neck [4], primarily 
in the upper aerodigestive tract including the nasal cavity, paranasal 
sinuses, or nasopharynx; only a minority occurs in the larynx [5]. EMP 
of the larynx represents from 0.04% to 0.45% of the malignant tumours 
of the larynx, with an incidence of less than 1% of all head and neck 
malignancies [5,6].

EMP occurs approximately three times more often in men than in 
women. It is predominantly found in males between 50 and 70 years, 
but there are cases reported in the second decade of life [7]. The most 
common sites for laryngeal EMP are, in order of decreasing frequency, 
the epiglottis, true vocal cords, false vocal cords, ventricles, arytenoids, 
and subglottic space [3]. The clinical presentation of EMP varies 
according to its location, which includes hoarseness, cough, dyspnoea, 
and stridor. These symptoms can last from months to years before a 
diagnosis is made [8]. The diagnosis of EMP is based primarily on 
the histopathological evaluations that demonstrate the presence of 
neoplastic monoclonal plasma cells [9,10]. In addition, the diagnosis 
of EMP is made by the exclusion of multiple myeloma. A computed 

tomography (CT) or magnetic resonance imaging (MRI) examination is 
necessary to define the margins of the homogeneous laryngeal mass [11].

Due to the rarity of this neoplasm, there are no generally 
accepted guidelines for the treatment of patients with EMP and most 
recommendations remain a consensus of expert opinion. In general, 
these neoplasms are radiosensitive; therefore, radiation therapy is 
considered the treatment of choice for patients with EMP [9,10]. 
However, the optimal dosage regimen for radiotherapy is a matter 
of debate. Innovations in radiation therapy techniques have led to 
the introduction of intensity modulated radiation therapy (IMRT) 
and image-guided radiation therapy (IGRT) for the treatment 
of various cancers [12-15]. IMRT is an advanced form of high-
precision radiotherapy that uses computer-controlled multiple small 
radiation beams of varying intensities to deliver precise radiation 
doses to the target tissues while sparing adjacent healthy tissues 
[16]. By incorporating 3-dimentional (3-D) CT or positron emission 
tomography (PET)  imaging technology, IMRT allows the radiation 
dose to conform more precisely to the three-dimensional shape of 
the tumour while modulating the intensity of the radiation beam and 
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minimizing its dose to those sensitive and unaffected organs. IGRT 
uses a variety of 2-D, 3-D and 4-D imaging techniques that improve 
the precision and accuracy of the delivery of the radiation dose to the 
targeted tumour tissue while minimizing the dose to the surrounding 
normal tissue during the course of radiation therapy (Figure 1).

At the University of Cancer Centres, IMRT/IGRT techniques 
have used to successfully manage a variety of tumours including this 
malignant tumour [17,18]. In this report, we present a challenging case 
of EPM and describe our experience in managing this disease using an 
IMRT/IGRT based 3-D conformal radiation therapy protocol.

Case presentation and methods
In October 2012, a 42-year-old Hispanic woman presented with a 

history of progressive hoarseness for several weeks. At presentation, the 
patient reported that she had not been exposed to hazardous materials 
and denies ever using controlled substances. Prior to the diagnosis, the 
patient had history of occasional cigarette smoking at social gatherings. 
However, currently she did not smoke or use tobacco products. The 
patient complained of seasonal sinusitis. She reported no problems with 
her muscles, bones, or joints. A bone survey was performed and was 
negative for bone disease. Both serum and urine protein electrophoresis 
were performed and had no laboratory abnormalities suggestive of 
multiple myeloma. Further endoscopic evaluation and PET imaging of 
the patient’s throat revealed the presence of a submucosal mass in the 
region of her false vocal cord that was keeping the true vocal cords from 
adequately apposing (Figure 2). 

During surgery, microscopic suspension laryngoscopy was 
performed under anaesthesia, and a submucosal mass was found in 
the area of the false vocal cord. During this procedure, the mass was 
gently moved away from the right anterior true vocal cord, it was 
apparent at that time that this mass extended down to the true vocal 
cord. Post-operative CT/MRI of the neck showed no residual disease 
or metastasis. Pathology revealed the presence of EMP of the larynx. 
Immunohistochemical evaluation and Hematoxylin-Eosin (H and E) 
staining indicated cells were positive for CD138, Kappa (Figure 3) and 
an atypical plasma cell infiltrate was seen consistent with plasmacytoma. 
The patient underwent a course of post-operative IMRT/IGRT delivered 
in 28 fractions over 44 calendar days to a total dose of 5,040 cGy. Post-
treatment evaluation after more than 7 years indicated no evidence of a 
recurrent neoplasm or development of multiple myeloma. 

Discussion and conclusion
EMP is a rare neoplasm of plasma cells that occurs in the soft tissue 

outside of the bone marrow [19]. The first EMP report was made in 
1905 by Schridde [20]. The most frequently affected sites are the 
submucosal lymphoid tissue of the nose and sinuses [19]. The larynx is 
rarely reported but it appears that the incidence of involvement appears 
to be increasing with 4.5% to 18% of the reported cases of the head 
and neck occurring in the larynx [10]. Currently, information is limited 
regarding its diagnosis, staging and natural history [21]. In general, the 
diagnosis of EMP of larynx is often delayed. Presenting symptoms are 
usually limited and non-specific, slowly progressive hoarseness over the 
period of months to years appears to be its most common feature. 

Figure 1. These figures represent the axial (A) and sagittal (B) view of isodose coverage 
of the primary tumour site. This targeted three-dimensional intensity modulated radiation 
therapy and image-guided radiation therapy (IMRT/IGRT) plan depicts the high dose 
areas of radiation treatment to the primary tumour. Colour changes from bright red to blue 
indicate reduction of the radiation dose from highest to the lowest.

Figure 2. Positron emission tomography (PET) Imaging of the patient’s primary tumour 
site reveal slight uptake in the area of the larynx but negative for metastasis. A. Axial view 
of the PET imaging.  B. Coronial view of PET imaging.
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Although the clinical presentation varies depending on the organ 
involved [3], EMP of the larynx often presents with hoarseness and/
or dysphagia [8]. Gross appearance may vary from a yellow grey 
to dark brown polypoid or sessile mass or diffuse thickening of the 
involved organ. The surface is usually smooth and consistency semi-
firm and rubbery. Common sites of laryngeal involvement in order of 
frequency are the epiglottis, ventricles, the vocal folds, false cords, the 
aryepiglottic folds, arytenoids, and subglottis. EMPs of the larynx are 
generally submucosal but may be polypoid and may involve single or 
multiple contiguous sites [22]. It is believed that these neoplasms are 
non-disseminating in nature but appears to be locally aggressive [4] 
and about 10 to 20% of these tumours metastasize to cervical lymph 
nodes [23]. Approximately one-third of patients who have EMPs will 
eventually progress to multiple myeloma within 2 years of presentation 
[24]. Although it is yet to be established, time to presentation, the size 
of the tumour at diagnosis, total serum protein level, and a monoclonal 
spike observed on serum protein electrophoresis seem to predict 
the progression to multiple myeloma [25] in 10%-40% of cases. This 
progression occurs within the first two years from disease onset [26]. 

Although radiation therapy is considered the standard treatment 
for patients with EMP of the larynx [9,10], the optimal dosage regimen 
has not been firmly defined. Innovations in radiation therapy have led 
to the development of novel techniques such as IMRT/IGRT for the 
treatment of cancers. The clinicians at the University Cancer Centres, 
Houston, Texas have used these innovative therapy techniques for the 
treatment of a variety of malignant tumours including the EMP of 
the larynx [17,18]. These innovative techniques offer the potential to 
deliver highly conformal dose-intense radiation to targeted regions 
of disease, while sparing adjacent critical non-malignant tissue. 
The improved shaping of high dose distributions with IMRT/IGRT 

potentially mitigates treatment-related toxicities. For example, the use 
of advanced radiation therapy techniques has been associated with 
increased preservation of parotid salivary flow [27-29]. 

In this study, we have demonstrated that by using conformal 3-D 
IMRT/IGRT we were able to treat the EMP of the larynx while sparing 
adjacent critical structures that were not involved by the disease, 
and reduce many of the detrimental side effects associated with the 
radiation therapy. Therefore, an IMRT/IGRT should be considered 
as the standard of care for the management of the EMP of the larynx. 
However, long-term follow-up is also important, because of the high 
long-term risk for the development of malignant myeloma. In our 
patient’s case after more than 7 years from her treatment, the patient 
has or laboratory evidence of systemic disease.
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