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ABSTRACT 
Background: An organizational workflow is a reproducible pattern of action taken daily to 
achieve a particular task. Consequent to the pivotal role of the radiation therapy (RT) department 
in oncology, its workflow has many steps and processes which on disruption result in a high patient 
waiting time. This study aimed to assess the opinion of the staff regarding the workflow pattern, 
try to identify potential barriers, and highlight areas that need to be addressed to reduce patient 
service delay and foster better patient care. 
Material and Methods: A semi-structured questionnaire consisting of 20 questions grouped in 
four sections was given to the staff of the RT department of the University of Nigeria Teaching 
Hospital, Nigeria. This cross-sectional survey was carried out from May to November 2021, and 
we analyzed the data using descriptive statistics. 
Results: We received and analyzed 70 questionnaires (83.3% response rate). Most participants 
were males (n=43; 61.4%), aged between 21 and 30 (n =50; 71.4%). Bachelor of science degrees 
was the dominating educational qualification (n=55; 78.6%), and most participants were radiog-
raphers (n=41; 72.9%). Potential factors affecting the workflow pattern of the department may be 
shortage of staff (n=36; 58.1%), inadequate modern technologies (n=27; 38.6%), equipment 
breakdown (n=27; 38.6%), and inadequate power supply (n=23; 32.9%), according to respond 
 
 
 
 
 
Conclusion: According to staff’s feedback, staff shortage, out-of-date technologies, equipment  

1. Introduction 
 
Solitary plasmacytoma (SP) is histologically character-
ized by a localized accumulation of monoclonal neo-
plastic plasma cells, without signs of systemic plasma 
cell proliferation, absence of bone marrow dissemina-
tion, and a unique lesion. It is a rare form of plasma 
cell neoplasm, accounting for 5 to 10% of all plasma 
cell neoplasms according to the literature (1-2). It can 
be classified into two groups based on its location: sol-
itary bone plasmacytoma (SBP) or intramedullary 
plasmacytoma, and extramedullary plasmacytoma 

(EMP) (1-3). The bone forms are the most common 
and primarily affect the vertebrae, as well as the ribs, 
clavicles, sternum, and long bones (4). Mandibular in-
volvement has been rarely described in the literature. 

 
 
The frequent progression of solitary bone 

plasmacytoma to multiple myeloma, reported in 55% 
of cases in the literature, continues to raise questions 
about its nosological authenticity (5). 

Based on a case of solitary bone plasmacytoma of 
the mandible, complemented by a literature review, 
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ABSTRACT 
Background: Solitary plasmacytoma (SP) is a rare plasma cell tumor causing localized 
monoclonal plasma cell proliferation without systemic disease. Mandibular cases present 
diagnostic and management difficulties due to both anatomical complexity and the risk 
of progression to multiple myeloma (MM). This report evaluates the clinical outcome of 
exclusive radiotherapy in an unresected solitary bone plasmacytoma (SBP) of the mandi-
ble in an adult patient. 
Case Presentation: We report the case of an 80-year-old man with a solitary bone 
plasmacytoma (SBP) of the mandible. He first presented with dental mobility and man-
dibular swelling. Imaging revealed a left parasymphyseal mandibular lesion initially sus-
pected to be osteomyelitis. Histopathological analysis confirmed a mature plasma cell 
neoplasm. Extensive staging, including bone marrow biopsy and FDG-PET, confirmed 
the lesion’s solitary nature. The patient refused surgery. Exclusive conformational radio-
therapy was delivered to a total dose of 46 Gy in 23 fractions with good tolerance. Post-
treatment evaluation showed significant tumor regression and a stable clinical condition. 
Conclusion: This case demonstrates that exclusive radiotherapy can achieve significant 
tumor regression and clinical stability in a solitary mandibular plasmacytoma. Compre-
hensive diagnostic evaluation and multidisciplinary management are crucial for such rare 
clinical situations. Further research is needed to refine strategies for these complex cases. 
KEYWORDS: bone tumors, mandible, Radiation Oncology, Radiotherapy, solitary 
plasmacytoma 
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we aim to revisit the diagnostic, therapeutic, and evo-
lutionary aspects of this condition. 

The aim of this case report is to examine the role 
of exclusive radiotherapy in the curative treatment of 
an unresected mandibular solitary plasmacytoma in 
an elderly patient. 

 
2. Case presentation 
 
Our patient is an 80-year-old man with a history of 
hypertension and diabetes, both of which are well 
controlled with medical treatment. The disease started 
approximately three months prior to admission in the 

Radiation Oncology department, with the onset of lo-
calized swelling and dental mobility, prompting him 
to consult his dentist. A panoramic dental X-ray and 
a CT scan of the facial bones were performed, reveal-
ing a semi-recent left parasymphyseal mandibular 
fracture with significant mandibular osteocondensa-
tion and an associated anterior periosteal reaction. 
These findings were highly suggestive of chronic oste-
omyelitis complicating the aforementioned fracture. 
There was also evidence of a phlegmon involving the 
soft tissues surrounding the left mandibular body in 
the fracture area, without a clearly organized collec-
tion. 

 

 
 

Figure 1. Left mandibular osteolytic lesion on orthopantomogram in a patient with plasmacytoma. 
 

 
 

Figure 2. CT scan slice showing osteolysis of the left mandibular ramus caused by the solitary 
plasmacytoma. 
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The patient was then referred to an Ear-Nose-
Throat (ENT) Doctor who completed the assessment 
with a Magnetic Resonance Imaging (MRI) of the fa-
cial bones. The imaging revealed a fracture of the hor-
izontal branch of the left mandible, with significant 

surrounding soft-tissue infiltration and moderate en-
hancement, findings compatible with osteomyelitis. 
No true mass effect or cervical lymphadenopathy was 
noted. 

 

 
 

Figure 3. Axial MRI images: T2-weighted (A) and T1-weighted (B) sequences showing a left mandibular 
lesion with high signal intensity, suggestive of a solitary plasmacytoma. 

 
 

The ENT Doctor subsequently performed a sur-
gical biopsy of the left mandibular stump, which re-
vealed a mature plasma cell neoplasm with lambda 
and IgM monotypy. The cells were CD138-positive 
and CD20-negative, with a Ki-67 index of 1–2%. Im-
munofixation showed the presence of two monoclo-
nal immunoglobulins (IgM kappa and IgM lambda). 
The biological workup revealed no hypercalcemia or 
renal dysfunction. Bone marrow analysis showed a 
polymorphic marrow without cytological evidence of 
plasma cell tumor infiltration. 

As part of the staging workup, an FDG-PET 
scan confirmed that the mandibular plasmacytic le-
sion was solitary, with a few benign-appearing lymph 
nodes in the cervico-thoracic region. The case was dis-
cussed in a multidisciplinary hematology meeting, 
and given the patient’s refusal of surgery, it was de-
cided to proceed with exclusive radiotherapy. 

 

Upon admission to our department, the clinical 
examination found a patient in good general condi-
tion (Performance Status 1), without local pain (Vis-
ual Analog Scale, VAS score 0), weighing 85 kg, and 
standing 1.80 m tall. 

The locoregional examination revealed hypoes-
thesia in the territory of the left mandibular branch 
(V3), along with a slight leftward deviation of the 
mouth. 

There was also a swelling of the lower left man-
dibular region, in the context of prior dental avulsions 
(teeth 27 and 34), with ongoing healing progressing 
well. 

A planning CT scan was then performed using a 
five-point thermoplastic mask and knee supports to 
ensure immobilization. Alignment was performed us-
ing wall lasers set to the level of the tragus. The images 
were transferred from the treatment planning system 
(TPS) to the contouring console. 
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Figure 4: PET-CT scan slice showing hypermetabolism corresponding to the left mandibular fracture 
involvement, with a SUVmax of 8.6 compared to a hepatic reference of 3.6. 

 
Helical tomotherapy was selected for treatment de-

livery, utilizing 6 MV photon beams generated by a lin-
ear accelerator equipped with a multileaf collimator 
(MLC) to conform the dose precisely to the target vol-
umes. Target volume delineation included the GTV-T 
(Gross Tumor Volume – Tumor), corresponding to the 
visible tumor mass; the CTV-T (Clinical Target Vol-
ume – Tumor), defined by adding a 5 mm margin 
around the GTV-T to account for potential micro-
scopic spread; and the PTV-T (Planning Target Vol-
ume – Tumor), obtained by expanding the GTV-T 
with a 10 mm margin to compensate for setup uncer-
tainties and patient motion. A total dose of 46 Gy was 
prescribed to the PTV, normalized to the 50% isodose 
line, in accordance with ICRU Report 83. The maxi-
mum dose (Dmax) remained below 105% of the pre-
scribed dose. Target volume coverage was excellent, 
with more than 98% of the PTV receiving the pre-
scribed dose. Organs at risk (OARs) were delineated us-
ing rigid image fusion with MRI to enhance anatomical 
accuracy. These included the brain, eyes, crystalline 
lenses, optic nerves, brainstem, cochleae, oral cavity, 
limbs (if within the field), larynx, parotid glands, 

submandibular glands, pharyngeal constrictor muscles, 
skin, pituitary gland, and spinal cord. All dose con-
straints to the OARs were respected. Daily patient posi-
tioning was verified using on-board cone-beam com-
puted tomography (CBCT) fused with the planning 
CT to ensure precise alignment and treatment accuracy. 
The overall treatment duration was 32 days, completed 
without interruption. During the course of radiother-
apy, the patient developed grade 2 radiomucositis (ac-
cording to CTCAE), which was managed with mouth-
washes containing sodium bicarbonate, xylocaine, and 
corticosteroids. Grade 2 radiodermatitis also developed 
and was treated with emollients and adhesive dressings; 
both conditions improved with appropriate sympto-
matic management. At the six-month follow-up visit, 
clinical evaluation confirmed significant tumor regres-
sion, as observed at the three-month post-treatment as-
sessment. However, hypoesthesia in the V3 (mandibu-
lar) territory persisted. A follow-up MRI revealed a 62% 
reduction in tumor volume compared to the initial im-
aging. To date, no late toxicities have been observed, 
and the radiodermatitis that developed during treat-
ment has completely resolved. 
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3. Discussion 
 
Plasma cell neoplasms account for 1 to 2% of all hu-
man malignancies. Several clinical forms exist, among 
which solitary plasmacytoma represents less than 10% 
of these proliferations. It was first described by 
Schridde in 1905 (6-7). Solitary plasmacytoma is clas-
sified into two groups. The most common is solitary 
bone plasmacytoma (SBP), which frequently evolves 
into a multiple form. It commonly affects the axial 
skeleton and rarely involves the jaws. Only about 4.4% 
of SBPs occur in the mandible, most often in areas rich 
in bone marrow such as the body, angle, and ramus of 
the mandible (8). The second group is solitary ex-
tramedullary plasmacytoma (SEP) (9). 

The etiology of solitary plasmacytoma remains 
uncertain, but several hypotheses have been proposed, 
including radiation exposure, chemical agents, viral in-
fections, and genetic factors. Cytogenetic studies have 
identified losses of chromosomes 13, 1p, and 14q, and 
gains of chromosomes 19p, 9q, and 1q. Interleukin-6 
is considered a key growth factor in the pathogenesis 
of this condition (10). 

SBP most often occurs in patients aged 50 to 80 
years, with a mean age of onset around 60. It is rare 
before the age of 40 (11). The condition is more fre-
quent in men, with a reported male-to-female ratio of 
2:1 (12). 

The clinical presentation of solitary plasmacy-
toma of the mandible (SPM) is not specific; facial 
swelling, dental mobility, and sensory disturbances are 
the most frequent clinical signs. In rare cases, a solitary 
plasmacytoma of the mandible may be discovered dur-
ing a pathological fracture, post-extraction bleeding, or 
a dental joint disorder in the case of condylar localiza-
tion (13). 

Malignant plasma cells produce cytokines and re-
lease an osteoclast-activating factor that stimulates os-
teoclasts to resorb bone; consequently, on radiographic 
examination, they appear as well-defined osteolytic le-
sions with either unilocular or multilocular radiolu-
cency (10-14). According to Lae et al., three radio-
graphic patterns have been described in SBP: multiloc-
ular ‘soap bubble’ lesions, unilocular radiolucency (as 
seen in our patient) with a cystic appearance, and 
poorly defined destructive bone resorption (15). CT 
helps to refine the radiological image and assess the ex-
tension toward cortical and soft tissues. MRI remains 
a valuable imaging modality for detecting bone-

involved plasmacytomas, assessing soft tissue involve-
ment and bone marrow infiltration, and evaluating 
disease throughout the body. Solitary plasmacytomas 
show low signal intensity on T1-weighted images and 
high signal intensity on T2-weighted images, with ho-
mogeneous enhancement after gadolinium contrast 
injection (16). 

In our case, there were signs of periosteal reaction 
with cortical destruction, potentially extending widely 
into the surrounding tissues. 

Under the microscope, plasma cells exhibit vary-
ing degrees of differentiation within a sparsely cellular 
stroma. Sukpanichnant et al. classified plasmacytomas 
into mild, moderate, and severe dysplasia based on the 
degree of plasma cell differentiation (17). Nuclei may 
be binucleated. The spherical nuclei are eccentrically 
located and display regular or irregular chromatin mar-
gination, often in a cartwheel pattern (18). Occasion-
ally, the chromatin appears coarsely clumped, showing 
a clock-face configuration. The cells present a pale, 
globular perinuclear cytoplasmic area known as a hof. 
Pseudoangiomatous areas, multinucleated giant cells, 
amyloid deposition, and myxoid changes may also be 
observed in some cases. Plasma cells may contain in-
tracytoplasmic inclusions (Russell bodies) and intra-
nuclear inclusions known as Dutcher bodies. Imma-
ture plasma cells have larger or more irregular nuclei, 
less condensed chromatin, and may display promi-
nent nucleoli. These immature cells are larger and 
more pleomorphic, with abundant, mildly basophilic 
cytoplasm (10). 

The neoplastic process is secretory in approxi-
mately 99% of cases, producing monoclonal immuno-
globulins of either light or heavy chains, which can be 
detected in the serum or urine (15). In accordance 
with the literature, the present case revealed elevated 
serum lambda light chains, exceeding the normal 
range. To diagnose a case of solitary bone plasmacy-
toma (SBP) and to exclude multiple myeloma (MM), 
thorough clinical investigations are required, including 
skeletal radiological survey, bone marrow aspiration, 
complete blood count, serum calcium levels, and renal 
function tests (15). Specific diagnostic criteria for SBP 
were proposed by Bataille and Sany (Table 1)(19). 

The present case meets all of the aforementioned 
criteria. In addition to laboratory investigations, deter-
mining monoclonal restriction to either kappa or 
lambda light chains is a crucial approach in the evalu-
ation of suspected plasmacytoma. 

 



52   Journal of Medical and Radiation Oncology, Volume V, Issue 2 (December 2025) 

Table 1. Specific Diagnostic Criteria for Solitary Bone Plasmacytoma (SBP) (19) 

Solitary Myeloma: Criteria for Diagnosis 

1) Presence of solitary bone tumor*. 
2) A biopsy showing plasma cell histology, 
3) Absence of myeloma cells** in bone-marrow examinations. 
4) Absence of anemia, hypercalcemia, or renal involvement. 
5) Absence of monoclonal component or low monoclonal component (only detected by immu-
noelectrophoresis) with disappearance after surgery and/or radiation therapy. 
6) Normal levels of immunoglobulins or low levels with increase to normal levels after surgery 
and/or radiation therapy. 

* Radiologic examination, bone scanning, and computed tomography will be useful for such an accurate as-
sessment. ** In sternum and pelvis 

 
From a therapeutic perspective, surgical treat-

ment may be considered for diagnostic purposes, in 
the presence of neurological complications such as spi-
nal cord compression, or to treat or prevent a patho-
logical fracture in bone weakened by tumor-induced 
osteolysis. In the specific case of mandibular involve-
ment, surgical intervention is feasible in the vast ma-
jority of situations. 

Complete resection may be indicated for periph-
eral, easily accessible lesions; however, mutilating sur-
gery should be avoided, especially since radiotherapy 
offers comparable efficacy while allowing better 
preservation of function (5-6-20-21) 

Moreover, the radiosensitivity and radiocurabil-
ity of solitary bone plasmacytoma have been docu-
mented for over half a century (19,22). Radiotherapy 
is considered the standard treatment for solitary bone 
plasmacytoma. When administered at optimal doses 
of 40 to 50 Gy, it provides a local control rate exceed-
ing 90%, with excellent tolerance and rapid, durable 
pain relief. 

A dose–response effect was reported by Menden-
hall et al. (23), who observed a 94% local control rate 
at doses above 40 Gy, compared to 69% at lower 
doses. Similarly, Frassica et al. (24) reported a 15.6% 
local failure rate in a series of 46 patients when the ra-
diotherapy dose was below 45 Gy, whereas the local 
control rate was 100% with higher doses. 

The addition of chemotherapy is not recom-
mended, as it has not been shown to improve out-
comes in terms of recurrence or progression to multi-
ple myeloma (4-5). 

Predictive factors for local recurrence appear to 
include, in addition to insufficient radiotherapy doses, 
the anatomical location of the solitary bone plasmacy-
toma — with spinal or pelvic lesions being more 

difficult to manage than peripheral ones — the persis-
tent presence of monoclonal protein after treatment, 
as well as tumor size (5). 

The median survival rate for solitary plasmacy-
toma is longer than that for multiple myeloma, due to 
the localized nature of the disease. However, clinical 
remission remains rare (25). SBPs carry a high risk of 
progression to multiple myeloma (65% to 84% at 10 
years and nearly 100% at 15 years), whereas SEPs 
have a lower risk of progression (10% to 30% at 10 
years) but a higher risk of local recurrence(26). Scien-
tific data suggest that patients with an SBP larger than 
4 to 5 cm are at increased risk of developing multiple 
myeloma (27). 

Due to the progressive nature of SBP and the ex-
tended period (6 to 8 months) required to achieve 
maximal radiotherapy response, periodic monitoring 
is essential. A complete blood count, serum biochem-
istry (calcium and creatinine), and systematic evalua-
tion of potential biomarkers such as persistent M-pro-
tein, clonal expansion of free light chains (FLC), and 
the presence of clonal plasma cells are standard prac-
tices(10). PET/CT, when available, can be particu-
larly useful for follow-up in skeletal studies 

 
4. Conclusion 
 
Solitary plasmacytoma of the mandible is a rare entity, 
often difficult to diagnose and manage due to its po-
tential for local aggressiveness and progression to mul-
tiple myeloma. Through this case, we highlight the ef-
ficacy of exclusive radiotherapy in achieving local con-
trol of the disease, even in anatomically complex loca-
tions such as the mandible. A thorough diagnostic 
evaluation, precise treatment planning, and close 
post-treatment monitoring remain essential. Further 
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studies and larger case series are required to refine ther-
apeutic strategies, particularly for aggressive or atypical 
forms. This work contributes to the literature 

supporting the use of radiotherapy as an effective con-
servative treatment in selected cases. 

 
 

  
ABBREVIATIONS 
CBCT – Cone Beam Computed Tomography 
CD138 / CD20 – Cluster of Differentiation (Immunohistochemical markers) 
CRAB – Calcium elevation, Renal insufficiency, Anemia, and Bone lesions (Multiple Myeloma diagnostic criteria) 
CT – Computed Tomography 
CTCAE – Common Terminology Criteria for Adverse Events 
CTV-T – Clinical Target Volume – Tumor 
Dmax – Maximum Dose 
EMP – Extramedullary Plasmacytoma 
ENT – Ear, Nose, and Throat 
FDG-PET – Fluorodeoxyglucose Positron Emission Tomography 
GTV-T – Gross Tumor Volume – Tumor 
ICRU – International Commission on Radiation Units and Measurements 
IgM – Immunoglobulin M 
Ki-67 – Cellular proliferation biomarker 
MLC – Multileaf Collimator 
MM – Multiple Myeloma 
MRI – Magnetic Resonance Imaging 
OAR – Organs At Risk 
PTV-T – Planning Target Volume – Tumor 
SBP – Solitary Bone Plasmacytoma 
SEP – Solitary Extramedullary Plasmacytoma 
SP – Solitary Plasmacytoma 
SPM – Solitary Plasmacytoma of the Mandible 
SUVmax – Maximum Standardized Uptake Value 
TPS – Treatment Planning System 
V3 – Mandibular branch of the Trigeminal Nerve 
VAS – Visual Analog Scale (for pain assessment) 
VIDE – Vincristine, Ifosfamide, Doxorubicin, and Etoposide (Chemotherapy protocol) 
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