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epidermal cells to seed into the mucosa. As the second theory, they can
be created by squamousmetaplasia of normal columnar cells within an
ectatic duct in an area of fibrotic disease. In our case, the pathogene-
sis of the EICs may have been vast usage of voice and vocal cords,
which is equivalent to trauma. Infection with human papillomavirus,
ultraviolet exposure, and eccrine duct occlusion may be additional
factors in the development epidermoid cysts.5

These benign lesions grow slowly and do not cause any com-
plaints for a long time. Laryngeal carcinomas, papillomatosis, and
cysts should be considered in the differential diagnosis. Dyspnea,
dysphagia, and hoarseness are the expected symptoms of laryngeal
lesions. Actually, the size and location of the tumor determine
the symptoms, which may also include foreign body sensation and
stridor. In this article, the case of a 52-year-old man with the symp-
toms of hoarseness and dyspnea, who had histologically proven di-
agnosis of laryngeal epidermoid cyst, was discussed. Radiologically,
epidermal cysts present as well-circumscribed unilocular mucosal
lesions with sclerotic margins. Although EICs are benign, occasion-
ally, they may play a role in the origin of squamous carcinoma of
the larynx. Squamous cell carcinoma develops only rarely (0.045%)
in the wall of common EICs.6

Microscopically, the cyst is lined with stratified squamous cell
epithelium and filled with keratinized cellular debris. With discharge
of epidermoid cysts same as our patient, a foul-smelling ‘‘cheese-like’’
material may be described.

Epidermoid cysts may be removed via simple excision or incision
with removal of the cyst and cyst wall though the surgical defect. If
the entire cyst wall is not removed, the lesion may recur.7 In our
case, the cyst was removed, as well as the cyst wall, and during 1 year
under control period, there is no any recurrence of symptoms and
lesions.

CONCLUSIONS

Epidermal inclusion cyst of the larynx is a rare case.
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Solitary Plasmacytoma
of the Jaw

Tommaso Agostini, MD,* Roberto Sacco, DDS,Þ
Roberto Bertolai, MD, PhD,Þ Alessandro Acocella, DDS,Þ
Davide Lazzeri, MDþ

Background: There is a lack of consensus on the appropriate man-
agement of solitary plasmacytoma (SP) of the jaw. The aim of the
present investigation was to provide scientific evidence for the op-
timal management of this disease through a systematic literature
review.
Methods: The included articles are published in English from 1948
to March 2011 and describe the population affected by SP of the jaw
with site, clinical and radiographic features, special findings, initial
diagnosis, treatment, and follow-up.
Results: Fifty cases of SP of the jaw were identified. It typically
presents as a single osteolytic lesion with no plasmocytosis involve-
ment of bonemarrow. Long bones and vertebrae are the most common
sites of SP. Rarely, it involves the jaw occurring in only 4% of cases,
mainly in the bone marrowYrich areas, angulus and ramus. Solitary
plasmacytoma of the jaw has a worse prognosis than multiple mye-
loma (MM), and in half of the cases, it evolves in MM.
Conclusions: Because SP of bones is an uncommon tumor that
rarely involves the jaws, through this article we emphasize early di-
agnosis and appropriate management to avoid progression to MM.

Key Words: Plasmacytoma of the jaw, multiple myeloma,
hemimandibulectomy, review, treatment

P lasmacytoma may present as 1 of 3 distinct clinical entities: mul-
tiple myeloma (MM), solitary plasmacytoma (SP) of the bone, and

extramedullary plasmacytoma (EMP).1

Multiple myeloma is a blood tumor characterized by abnormal
proliferation of bone marrow cells with hyperproduction of a mono-
clonal immunoglobulin (M proteins) identifiable in the serum or
urine by electrophoresis.2 Solitary plasmacytoma and EMP are iso-
lated tumors composed of malignant plasma cells. Extramedul-
lary plasmacytoma occurs when there is soft tissue infiltration of
clonal plasma cells. It accounts for up to 3% of all plasma cell tumors.

FIGURE 4. A closer view of the squamous epithelium lining
the cyst (hematoxylin-eosin, original magnification �200).
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Approximately, 90% of EMPs are found in the head and neck region
commonly affecting the nasal cavity, paranasal sinuses, tonsillar
lodge, oral cavity, oropharynx, and even the frontal bone.3,4 Patients
with clivus, sphenoid, and petrous apexYbased plasma cell tumors
appear to have a higher risk of developing MM than patients with
plasma cell tumors involving the nasopharynx.5

Solitary plasmacytoma of the bone arises in the axial skeleton,
usually the vertebrae and skull.1,5Y7 In particular, some reports have
described this tumor localized to the skull base, the orbital roof, the
cranial vault, and chest.8Y11 Criteria for SP include a single lesion
histologically investigated, negative skeletal survey, and tumor-free
bone marrow.5,12

Patients with SP are usually male and are in their sixth or
seventh decade of life at the time of diagnosis.5,7,13 The median age
at diagnosis is approximately 10 years less than for patients pre-
senting with MM.8 Extramedullary plasmacytoma is less common
than SP, exhibits a more striking male preponderance, and occurs at
a slightly older age. The most common symptom described of SP
of the jaw is localized pain, sometimes associated with pathologic
fracture. Neurologic compromise can derive from nerve root com-
pression by a growing mass. Alternatively, SP is asymptomatic and
detected on routine x-ray casually as incidentaloma.1Y13

The presence of SP in jaws is extremely rare, and when it
occurs, the mandible is more frequently involved than the maxilla.
Being the most active hematopoietic areas, angulus, ramus, and
the molar region are the most common sites of occurrence.1,2

Intraoral symptoms include pain and swelling, tooth mobility/loss,
numbness along the inferior dental nerve, and paresthesia of the
lower lip.14

An SP typical radiographic appearance is a well-defined solitary
‘‘punched-out’’ lytic area, whose defect may enlarge and appear
‘‘bubbly’’ or septated. Permeative lytic lesions, with blurred outlines,
are radiographically indistinguishable from skeletal metastases and
represent a rare pattern.14 Solitary plasmacytoma may be the first
manifestation of the disseminate form (MM), and its progression is
reported to be 65% to 100% in 15 years.15

MATERIALS AND METHODS

A 72-year-old man came to our department in June 2005. He re-
ported great noise and pain at the left hemimandible, increasing with
mastication. On clinical examination, oral cavity and lymph nodes
of the neck were negative. Panoramic radiography evidenced a large
radiolucent area of destructive lytic nature (Fig. 1). Computed to-
mography scan confirmed its extension from the first molar to the
angle and the subcondylar area. Intralesional biopsy rendered the
diagnosis of SP with lambda light chain restriction. Serum and urine
protein electrophoresis and skeletal survey disclose MM. Intraoral
resection and reconstruction with titanium plates were performed.
Postoperative dental scan confirmed the success of the combined

treatment 5 years later (Fig. 2). The patient undergoes periodical
examination at the hematologic center.

We performed a literature review using the online database
PubMed. All the cases of SP involving the mandible were included.
For each case, we collected all the data as follows if available:
symptoms, radiographic features, special findings, treatment, and
follow-up.

STRATEGY SEARCH AND SELECTION CRITERIA

Articles reporting SP of the jaw were collected by systematically
reviewing publications listed in PubMed. Articles retrieved from the
above database describe patient, age, sex, treatment, initial diagnosis,
special findings, and follow-up. These were limited to the English
language and were published from 1958 to March 2011. The first
step was to find all articles on SP of the bone with special regards to
the jaw. Search terms were ‘‘solitary plasmocytoma of bone,’’ ‘‘soli-
tary plasmacytoma of jaw,’’ ‘‘solitary multiple myeloma,’’ ‘‘isolated
multiple myeloma,’’ ‘‘isolated plasmacytoma of bone,’’ ‘‘isolated
plasmacytoma of jaw.’’ The second step was the abstract review and
exclusion of all the articles off the point.

RESULTS
Population (Age and Sex)

Fifty cases were identified in the current medical literature published
in peer-reviewed journals.1,16,17,29Y62 Data were collected and or-
ganized as shown in Table 2. Solitary plasmacytoma of the jaw
affects patients aged 13 to 82 years (average age, 53 [SD, 17.82]
years), occurring about 3 times as often in males than in females.
Despite the reported female predominance of SP of the bone in some
articles, our epidemiological results were in harmony with Marick and
colleagues,18 who observed a male predominance, although in our re-
view male/female ratio was a little increased (M:F = 2.5:1).1,16,17,29Y62

FIGURE 1. Preoperative x-ray. Note the great radiolucent area
extended from the first molar’s zone to the subcondylar area.

FIGURE 2. Postoperative control following excision and
reconstruction with a titanium plate at 5 years postoperatively.

TABLE 1. Diagnosis Criteria of SP of the Bone

Typically no M protein in serum/urine (a small M component is
present in 50%)

Single area of bone destruction due to clonal plasma cells
Bone marrow not consistent with MM
Normal skeletal survey
No end-organ damage other than solitary bone lesion, presence
of a solitary bone tumor, a biopsy showing plasma cell histology,
absence of myeloma cells in bone marrow examinations,
absence of anemia, hypercalcemia or renal involvement, absence
of or a low monoclonal component on serum electrophoresis,
and normal levels of immunoglobulin after treatment.
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TABLE 2. Literature Review of 50 Cases of SP of the Mandible From 1948 to 2010

No Author(s), Year Age (y), Sex Site Presenting Symptom Radiographic Features

1 Spitzer and
Price, 1948

39, M Premolar Pain and swelling, postextraction
infection, paresthesia

11 mm, no clear borders,
destructive

2 Christopherson
and Miller, 1950

29, F Body and ramus Postextraction swelling and
restricted jaw movements

Destructive lesion

3 Lane, 1952 30, M Molar Recurrent swelling 3 � 4 cm Multilocular

4 Bruce and
Royer, 1953

59, F Canine to coronoid 9-mo swelling, loose
teeth and numbness

Destructive, multilocular, loss
of lamina dura

5 Mancusi-Materi, 1954 45, M Angle Pain and swelling NA
6 Davis and Havens, 1954 56, F Body to coronoid 10-mo swelling, painless Multilocular, resorption of roots

7 Hinds et al, 1956 18, F Body Pain and swelling,
slow-growing

Destructive

8 McCall and Bailey, 1960 58, M Alveolar ridge Swelling NA

9 Whitlock and
Hughes, 1960

67, M L premolars to R ramus 16 y chin swelling,
slow-growing, nontender, loose
teeth, oral ulceration, postoperative
fracture, expansion of the jaw

Multilocular with expansion

10 Calhoun, 1961 64, M Premolar to molar Nil Multilocular with radiopaque
margins

11 Shigeta et al, 1964 13, M Whole mandible Diffuse swelling Destructive

12 Ravazzoni, 1965 67, F Premolar Swelling Destructive

13 Hoffer and Gianni, 1965 22, M Molar NA NA

14 Porri, 1967 54, M Angle Painless swelling Destructive
15 Henderson and

Rowe, 1969
68, F Angle Pain and swelling fracture Well-defined, destructive

16 Mojseowicz et al, 1971 16, F Angle Postextraction pain and swelling NA

17 Arlotta and Silla, 1972 40, M Molar Swelling Destructive

18 Laurian et al, 1972 40, M Both premolar Painless swelling, nontender,
slow growing, nonvital teeth,
jaw expansion

R: well circumscribed with
unilocular radiolucency;
L: irregular, bone destruction,
and resorption

19 Itagaki et al, 1973 50, M Ramus Swelling NA

20 Yoshimura et al, 1976 43, M Premolar 1-mo swelling Many small well-defined lesions
(radiolucent areas), loss of
lamina dura

21 Meulmans et al, 1977 50, M Molar to ramus Pain and swelling, difficulty
to chew, fracture

Irregular, destructive

22 Christensen et al, 1978 34, M Molar Nontender swelling/lump: 1 y Radiolucent areas/Irregularly
shaped radiolucency

23 Keith et al, 1982 65 F Premolar to molar/molar
to ascending ramus

Nontender/painless swelling,
numbness, fracture

Destructive

24 Loh, 1983 36, M Anterior Ache, 1-y swelling,
numbness/no tender swelling
numbness: 1 y

First, cystic; then multilocular
loss of lamina dura/multilocular
radiolucency

25 Greenberg et al, 1987 37, M Left mandible Pain: 3rd mo A lytic defect

26 Gaffney et al, 1987 64, M NA NA NA

27 62, M Molar to ascending ramus NA Two unilocular radiolucent areas

28 61, M NA NA NA

29 Ilankovan et al, 1990 57, M Molar Swelling: 18 mo Unilocular radiolucency

30 73, M Retromolar Painful lump: 4 mo Multilocular radiolucency

31 Tamir et al, 1992 76, M Left mandibular body
from parasymphyseal area
to the sigmoid notch

Painless swelling lower lip
and mental area

Unilocular radiolucency

32 57, M Body and alveolar ridge
bilaterally

Pain, swelling, hyperesthesia
with asymmetry of the face

Multilocular radiolucencies

M indicates male; F, female; L, left; R, right.
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(Continued on next page)

Special Findings Initial Diagnosis Paraprotein Treatment Clinical Course After Treatment

Inflammatory cells Osteomyelitis V Curretage and irradiation N/A

Nil V V Hemimandibulectomy 16-y disease-free, no MM

F-Globulins increased,
decreased after treatment

Cyst V Segmental resection
(? to angle)

Recurred 3 y after first treatment
for ‘‘cyst’’; NA after resection

Fracture of mandible Nil V Irradiation, 4 mo later,
hemimandibulectomy

12-y disease-free; died
of MM; case reviewed by
Webb et al, 1966

NA NA V Block excision NA
Nil Ameloblastoma V Curretage and irradiation 9-y disease-free; no MM;

case reviewed by Webb
et al, 1966

Nil Bone tumor V Irradiation 200 rad; 2 mo later,
hemimandibulectomy

12-y disease-free, no MM

NA Nil V Local excision, 6 mo later,
resection, suprahyoid
dissection

2-y disease-free, no MM

Perforation of cortices,; giant
cells, F-globulins increased,
normal in 6 mo

Ameloblastoma, osteoblastoma V Local resection and curettage 5-y disease-free, no MM

Nil Ameloblastoma, multilocular
left cyst, giant cell lesion

V Block excision 3-y disease-free, no MM

NA Traumatic bone cyst V NA 4 y follow-up

Russel bodies F-globulins Cyst V Excision NA

NA NA V Local excision NA

Russell bodies NA V Irradiation 4-y disease-free, no MM
F-Globulin increased Nil V Enucleation: 7 y later,

hemimandibulectomy
7-y disease-free,
then recurred same site;
died of MM 2 y later

NA NA V Irradiation 35 Gy NA

NA NA V Hemimandibulectomy NA

Nil R = cyst, L = malignant
bone tumor

Negative Segmental excision 48 mo/14-y disease-free,
no MM (from personal
communication)

NA NA NA Resection 12-y disease-free, no MM

Enlarged lymph nodes NA NA Refused treatment NA

Increased neutrophils, increased white
blood cells, increased erythrocyte
sedimentation rate; masseter invasion
cortical perforation

NA V Hemimandibulectomy and
irradiation, removal of
glands, nodes and masseter

NA

Russell bodies NA Negative Initial curettage,
irradiation 62 Gy

Recurrence 3 y after curettage;
4-mo disease-free, no MM

Mild anemia, increased serum
F-globulins, cortical perforation

Nil IgG-J Curettage and
irradiation 50 Gy

1-y disease-free, ? presence
of MM

Nonvital teeth cortical perforation Cyst, giant cell lesion,
ameloblastoma

Negative Block excision/segmental
mandibulectomy,
irradiation 60 Gy

3-y disease-free, no MM

V NA IgG, IgA Irradiation 45 Gy 151-mo disease-free

V NA NA Excision, irradiation 39 Gy 99-mo disease-free

V NA NA Irradiation 45 Gy 82-mo disease-free

V NA NA Irradiation 39 Gy 82-mo disease-free

V Odontogenic cyst NA Irradiation 40 Gy, local resection 60-mo disease-free

V Ameloblastoma NA Surgical excision, irradiation 36-mo disease-free

V Cystic lesion Negative Tumor excision, irradiation
40 Gy

12 mo: MM

Systemic osteolytic lesions
present; moderate positivity
(10%) bone marrow plasma cell

V IgG-L, Bence-Jones
protein +

Chemotherapy (melphalan
and prednisone)

24 mo: MM with spreading
of the disease
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Location and Symptoms

In the following cases series, the most common locations were in
order of frequency: body, ramus, angle, molar, and premolar re-
gion.1,16,17,29Y62 The most common symptom was swelling asso-
ciated or not with pain. Symptoms were present from 1 month to
1.5 years before diagnosis, with an average duration of 9 months.
It follows that a painless or painful swelling of the mandible can be
considered pathognomonic of SP above all if patients are within the

peak age of incidence, and it is in contrast with several articles that
highlight pain as the most important symptom.

Radiologic Features and Initial Diagnosis

Radiologic features can be divided in 2 main groups: the first group
is represented by the more frequent appearance of a multilocular
radiolucent area and the less frequent presentation as a destructive/
lytic mass, which was often confused with primary or metastatic

TABLE 2. (Continued)

No Author(s), Year Age (y), Sex Site Presenting Symptom Radiographic Features

33 68, F Left mandibular body and
left lower ridge (from the mental
foramen to the sigmoid notch)

Swelling Multilocular radiolucency

34 Kanazawa et al,16 1993 49, F Midline to ascending ramus Painless swelling: 11 mo A bubbly radiolucency area

35 Lambert et al, 1993 42, M Left mandible, from canine
tooth to third molar

Pain during chewing
and cold exposure

Multilocular radiolucency

36 Dhaif et al, 1996 46, M Left body of the mandible with
expansion to the buccal cortex

Swelling on his left jaw
of 1-y duration; chin
deviated to the left

Multilocular radiolucency

37 Millesi et al, 1997 44, M Left mandible (from the first
premolar to the angle and
from the ascending ramus
to the sigmoid notch)

Painless swelling A lytic defect

38 Scallan et al, 1999 63, M Left angle of the mandible Painless swelling A lytic defect

39 Pisano et al,17 1997 70, M Right and left mandibular
body adjacent to the apices
of 18Y19 and 29Y31

Painful ulcerated, raised Radiolucent areas

40 40, F Right mandible at edentulous
sites of 30Y32

Asymptomatic Radiolucent areas

41 72, F Left anterior mandibular alveolus Red, ulcerated, raised Radiolucent area

42 82, M Left mandible body and angle;
inferior border, adjacent to
apices of 17Y22

Painful swelling: 4 mo,
mass firm, tender

Radiolucent area

43 59, F At apices of 31Y32 Pain Radiolucent area

44 68, M Right posterior mandible
adjacent to 32

Asymptomatic, exophytic mass Radiolucent area

45 52, M Right posterior mandible
adjacent to 31Y32

Painful swelling: 2 mo;
numbness lower lip: 1.5 y

V

46 66, F At apices of 19Y20 Asymptomatic Radiolucent area

47 73, M Extraction site of 18 Asymptomatic, exophytic mass
on the alveolar ridge emanating
from an extraction socket

V

48 Yoon et al, 2003 15, M Right mandible (between the
first and second molar,
measuring 3 � 2 cm
covering the coronal portion
of the teeth and displacing
the second molar distally)

Severe gingival enlargement in the
right mandibular molar area

Polypoid gingival mass

49 Poggio, 2007 75, M Left anterior border of the
mandible

Swelling of the chin, of implanted
area, with considerable bleeding
on probing, and with a severe
loss of bone

Lytic defect (pattern of
bone resorption)

50 Canger et al,1 2007 76, F Indurate and nontender swelling
occluding the region between
the lower canines

Mandible swelling, pain and
redness 6 mo after previous
plasmacytoma removal

Multilocular radiolucent lesion in
the mandibular anterior region,
60 � 35 mm in dimension,
which was ill defined and
caused deformation in
cortical bone
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tumor.1,16,17,29Y62 As a consequence, the necessity of intralesional
biopsy to a proper treatment and to avoid misdiagnosis is confirmed.

Treatment: Surgery Versus Radiation

From the current review, it appears that both surgery and radia-
tion can be successfully used in the treatment of SP. Nonetheless,

at present, no conclusive studies proved the superiority of surgery
on radiation alone or vice versa. Hemimandibulectomy represents
the most adopted choice even when radiation alone failed, and in
these cases, surgery revealed curative following recurrence. We
would like to underline that many articles suggest radiotherapy as
the treatment of choice, while in the meantime, they treat their pa-
tient with surgery. Locoregional lymph nodes are not electively
treated unless there is evidence of disease. Radiation alone is

Special Findings Initial Diagnosis Paraprotein Treatment Clinical Course After Treatment

Osteolytic lesion involving
left femur; moderate positivity
(5%Y10%) bone marrow
plasma cell

V IgA-J V MM

V Myxoma IgG-L Segmental mandibulectomy,
irradiation 50 Gy

12-mo disease-free

V Cystic tumor IgG-J Irradiation 50 Gy,
hemimandibulectomy

30-mo disease-free

None Ameloblastoma IgG-L Hemimandibulectomy 23-mo disease-free

No abnormal plasma cell
proliferation in the
bone marrow

Light chain plasmacytoma IgG-L Segmental mandibulectomy,
and soft tissue resection,
irradiation 20 Gy

48-mo disease-free

History of plasmacytoma
of the shoulder (1 y earlier),
no evidence of MM

V V Radiation therapy Disease-free (NA mo)

V Metastatic involvement
of mandible from
prostatic cancer

k Light
chainYpositive
reactivity

V V

Considerable bleeding
on biopsy

Bilateral ameloblastoma,
hyperparathyroidism

V V V

History of myeloma V V V V

V Ameloblastoma,
unspecified
malignancy

V V V

Patient with diagnosis
of MM

V V V V

Patient with diagnosis
of MM

V V V V

V Infectious process for
which antibiotics had
been administered

V V V

Patient with diagnosis
of MM

V V V V

V V V V V

Renal transplant 8 y before;
tumor cells positive to
Epstein-Barr virus RNA

Pyogenic granuloma IgG-J Reduction in
immunosuppressive
agents irradiation
400 rad Gy

84-mo disease-free

SP of the bone located in the spine
12 y back; SP of the bone in
mandible compared 3 y
after implantation

Peri-implantitis V Irradiation 6-mo disease-free

Type 2 diabetes; previous operation
on the right iliac and right
proximal of femoris because
of plasmacytoma, subsequent
RT 50 Gy

V V NA Died before the treatment was
finished
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advocated by some authors as the treatment of choice with dose
delivered to tumor varying from 39 to 62 Gy, with a mean dose of 47
Gy administered once daily at 1.8 to 2.0 Gy per fraction in a con-
tinuous course. The entire medullary cavity is not irradiated as
a whole but with a more limited field of 2 to 5 cm of the gross
disease. Chemotherapy is not proved to have an effect on the pro-
gression to MM either administered as prophylactic or curative
with no evidence that it improves either local control or survival.

Differential Diagnosis

All the articles reviewed confirm difficulties in initial diagnosis. In
particular, SP of the jaw is frequently misdiagnosed as ameloblas-
toma and odontogenic and less frequently as malignant tumors (both
primary or metastatic) and inflammatory disease such as osteomy-
elitis and granuloma.1,16,17,29Y62

Recurrence

The median time to relapse varies from 2 to 2.5 years, and almost
all recurrences will be detected within 5 years from the primary
treatment. From the current review, it appears that surgery is superior
to radiotherapy on local control of disease. In particular, radiother-
apy seems to be influenced by tumor size with a lower control rate
for tumors greater than 5 cm. The most common pattern of recur-
rence is systemic.

Follow-Up and Prognosis

Six patients developed MM, and 2 patients died of disease. The
remaining patients did not show evidence of dissemination with
follow-up periods ranging from 1 to 16 years. Fifty percent of
patients with SP survive disease-free at 10 years, and 25% to 40%
of patients survive disease-free at 10 years. In the light of the
above data, the recommendation to stem cell harvest in transplant
eligible patients emerges. Complete blood count, serum creatinine,
calcium, and serum protein electrophoresis should be controlled
every 3 months for 1 year, then every 6 months for 2 years, and then
annually. A 24-hour urine protein electrophoresis and skeletal sur-
vey should be done annually for 5 to 10 years.

DISCUSSION

Considerable doubts remain as to whether the solitary form of my-
eloma exists. It is thought that SP can be a low-grade and progressive
form of MM. Solitary plasmacytoma is a lymphoid neoplastic pro-
liferation of B cells accounting for 2% to 3% of all plasma tumors.
Diagnostic criteria have been enumerated by Bataille and coworkers19

(Table 1). It typically presents as a single osteolytic lesion with no
plasmocytosis involvement of the bone marrow. Long bones and
vertebrae are the most common sites of SP. Rarely, it does involve
the jaws, occurring in only 4% of cases, mainly affecting the bone
marrowYrich areas (body, angulus, and ramus)1,16,17,29Y62 (Table 2).

As shown in the Table 2, the most frequent clinical symptoms of
SP are pain referred to the jaws and teeth, dysesthesia, mobility and
migration of the teeth, pathologic fractures, hemorrhage, and, above
all, swelling in hard and soft tissues, which can be considered patho-
gnomonic. Our case was consistent with the literature because the
main complaints were teeth pain and facial swelling, whereas minor
symptoms such as paresthesia and anesthesia were not reported.

Although Pisano and coworkers17 observed that 9 of 13 SPs of
the bone reported in their work were raised posterior to the pre-
molars, whereas only 1 case was anterior but distal to the canine, we
found a lower retromolar predominance as site of origin of SP,
being the body anterior to the first premolar of the mandible more
involved (Table 2).

Radiographically, SP appears as a well-defined, unilocular or
multilocular radiolucent destructive lesion with lack of any sign of
bone reaction1,18,23,28 (Table 2), and in our patient x-ray revealed a
typical lytic radiolucent area, in harmony with the results of the
literature review. Rarely, signs of periosteal reaction may be noted as
first step of cortical destruction and subsequent wide spreading of
the tumor into the surrounding tissues.1

Solitary plasmacytoma may transform to MM, and this possi-
bility seems to be higher in SP than in EMP.1,2,5,16Y28 Several clinical
investigations raised concerns regarding data demonstrating that
35% to 85% of SPs of the bone transform to MM in a period of
couple of months to a few years.1 Although it is not possible to
predict which patients may develop systemic disease because no
certain risk factor is actually known, follow-up monitoring follow-
ing SP treatment should include routine laboratory examination
of globulins and monoclonal proteins in serum and Bence-Jones
proteins in urine.1,16Y18,23,28 All these precautions should be ensured to
avoid the spreading of disease or to precocious diagnosis. Notwith-
standing we did not detect any bone marrow anomaly, neither when
the patient first consulted our clinic nor during his follow-up. Never-
theless, our review showed a lower incidence of transformation of
SP of the mandible in MM (Table 2).

Plasma cell malignancies such as MM and SP are micro-
scopically and clinically indistinguishable. Differential diagnosis is
straightforward for treatment and survival. The course of SP seems
relatively benign. Nevertheless, prognosis of SP is poorer than EMP
because of the progression to MM of 58% of cases and the 16%
overall survival at 10 years in SP. The average outliving is over
90 months25,16; anyway, our patient is still alive after 5 years.

Solitary plasmacytomas of other bones progress to MM in 75%
of the cases, with an average conversion time of 38 months (range,
13Y60 months). Although the prognosis of MM is much poorer
than in SP, this should be strictly observed. The treatment of SP is
represented by surgery and in particular hemimandibulectomy. Ra-
diation or a combined treatment is described with low recurrence
as well, but they lack clear indications to use (Table 2). In particular,
aggressive surgery may be indicated in young patients with isolated
lesion and good prognostic factors.26 Radiotherapy is not free from
complications, especially in patients with prosthetic reconstructions
for the risk of exposure and extrusion. Solitary plasmacytoma must
be followed up with monitoring of immunoglobulins and monoclonal
proteins in serum and Bence-Jones proteins in urine.16,20Y27

CONCLUSIONS

The localized form of MM as SP is a disease with local malignancy
that wears away bones but with a little trend to soft tissue invasion.
Its nondistinctive appearance frequently delays diagnosis. A pain-
less swelling due to a slow-growing lesion does fit SP clinical fea-
tures that should be combined with instrumental examination. A
well-defined multilocular radiolucent lesion without sclerotic bor-
ders represents the most frequent radiologic appearance. Differen-
tial diagnosis should include both benign and malignant diseases
(primary or metastatic tumor). Biopsy specimen analysis as well as
bone marrow, globulin, and other peculiar proteins (Bence-Jones
proteins) investigation should be provided to avoid delayed diag-
nosis. The rarity of SP of the mandible avoids an optimal treatment
guideline setting; however, in the light of the current systematic
review of the literature, we recommend surgery as the first treatment
of choice.
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Unusual Split Fracture of
the Mandible

Celalettin Sever, MD, Yalcin Kulahci, MD, Fatih Uygur, MD,
Huseyin Karagoz, MD

Abstract: Mandibular fracture is a common injury and generally
treated with or without surgery depending on the case. Diagnosing
mandibular fracture may be difficult because of its location and
anatomic characteristics. This article presents a case of an unusual
split mandibular fracture after an episode of seizure in a patient with
epilepsy. This fracture was missed on routine radiographs; however,
it was visualized by three-dimensional computed tomography (TCT).
The TCT is crucial and should be mandatory for all suspected man-
dibular fractures instead of routine radiography. The diagnostic ef-
ficacies of panoramic radiographs, digitized radiographs, and TCT
scans are discussed for the diagnosis of mandibular fractures in this
case report.

Key Words: Vertical mandibular fracture, split fracture,
three-dimensional computed tomography, panoramic
radiograph, epilepsy

Mandibular fractures have a high percentage of all facial traumas.
Mandibular fractures are most often caused by vehicular ac-

cidents, assault, or other blunt trauma. Pathologic fractures make

up the small remainder of these fractures. Epilepsy is a neuro-
logic disorder characterized by repeated unprovoked seizures, and
epileptic seizures may cause pathologic mandibular fractures and
dislocations.1

Mandibular fractures are relatively easy to diagnose in compar-
ison with other craniofacial fractures.2 The sole diagnostic imaging
modality available to assess mandibular fractures is routine radiog-
raphy. Routine radiographs constitute a panoramic and mandibular
series of two-dimensional transmission radiographs.3,4 The routine
mandibular radiographs consist of 2 lateral obliques, a reverse Towne
projection, and an anteroposterior projection.2,5,6 However, routine
radiographs may not fully demonstrate the split fractures of the man-
dible, which may be obscured.

This article describes a patient who presented with a pathologic
split mandibular fracture that resulted from an epileptic seizure. The
detailed diagnostic imaging is crucial for a correct diagnosis and
treatment plan for fractures of the mandible. A three-dimensional
computed tomography (TCT) should be mandatory for all suspected
maxillofacial fractures after epileptic seizures if the fracture was
missed on routine radiographs.

CLINICAL REPORT

A 26-year-old woman was brought to the emergency service after
having an epileptic seizure. The patient was orientated normally on
arrival but was unable to remember the accident. The patient had been
evaluated with epilepsy in childhood and was treated with phenytoin
and phenobarbital for the last 17 years. Ten months ago, she dis-
continued these drugs. The panoramic radiograph was taken after
she was evaluated by the neurology department in the emergency
service. However, panoramic radiograph showed normal findings
(Fig. 1). Six days after the injury, she was unable to open her mouth
because of pain, and she was referred to our department for exam-
ination. The fracture was missed on routine radiographs. Therefore,

FIGURE 2. Three-dimensional computed tomographic views
of the mandibular split fracture line.

FIGURE 1. A panoramic radiograph missing a split fracture of
the mandible.
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