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RESUMEN

Objetivo: La metastasis en la region oral y maxilofacial (MROMEF) es un hallazgo
inusual; representa entre el 1 y el 1,5% de todas las neoplasias malignas en la region
maxilofacial. Se presenta una revision sistematica para determinar las tendencias

en la presentacion, las caracteristicas diagnodsticas y la evolucion de los pacientes.

Métodos: Se realizaron busquedas en bases de datos de articulos que informaran
sobre MROMF. Las variables fueron demografia, sintomas del paciente,
localizacion del tumor, tamafio del tumor, histopatologia, origen del tumor, estudios
inmunohistoquimicos, seguimiento y supervivencia. Resultados: Se identificaron
696 casos; 391 varones y 305 mujeres. La raza més frecuente fue la blanca. El tumor
primario mas frecuente en las mujeres fue el de mama 31,1% (n = 95), y en los
hombres el de pulmoéon 20,5% (n = 143). La localizaciéon més frecuente fue la
mandibula 44,9% (n = 313), seguida del tejido blando gingival 16,8% (n = 117).
Un sintoma clinico frecuente fue el dolor con un 17,5% (n = 122). La presentacion
clinica mas frecuente fue una masa o tumor 37,4% (n = 260). La edad media era de
58,8 afios. El tiempo medio antes del diagndstico fue de 10,3 meses, el seguimiento
medio después del diagnostico fue de 13,1 meses y la supervivencia media fue de
9,8 meses. Conclusiones: La MROMF muestra una fuerte predileccion por la
mandibula posterior, siendo una masa o tumor la presentacion clinica mas

frecuente. Con frecuencia son dolorosos, y muestran un mal prondstico.

Palabras claves: Neoplasias gingivales; Inmunohistoquimica; Neoplasias
mandibulares; Enfermedades bucales; Neoplasias bucales; Metastasis de

neoplasias.



ABSTRACT

Objective: Metastasis to oral and maxillofacial region (MOMFR) is an unusual
finding; representing between 1 and 1.5% of all malignancies in the maxillofacial
region. A systematic review is presented to determine trends in presentation,
diagnostic features, and patient outcome. Methods: Searches of databases were
carried out for papers reporting MOMFR. The variables were demographics, patient
symptoms, tumor location, tumor size, histopathology, origin of the tumor,
immunohistochemical studies, follow-up and survival. Results: 696 cases were
identified; 391 males, and 305 females. The most common race was white. The
most common primary tumor for females was from breast 31.1% (n=95), for males
from lung 20.5% (n = 143). The most common location was the mandible 44.9% (n
= 313), followed by gingival soft tissue 16.8% (n = 117). A frequent clinical
symptom was pain with 17.5% (n = 122). The most common clinical presentation
was a mass or tumor 37.4% (n = 260). The mean age was 58.8 years. The average
time before diagnosis was 10.3 months, the mean follow-up after diagnosis was
13.1 months, and the average survival was 9.8 months. Conclusion: MOMFR
shows a strong predilection for the posterior mandible, with a mass or tumor being
the most common clinical presentation. They are frequently painful, and

demonstrate a poor prognosis.

Keywords: Gingival neoplasms; Immunohistochemistry; Jaw neoplasms; Mouth
diseases; Mouth neoplasms; Neoplasm metastasis.
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1. Introduction

manifesation of advanced.stage disease, with high probability of
multples metstxes in other Joations [5); which leads © a poar

Metastxis © the oral and maxillofacial region (MOMFR) &
reparted to account for 1€ to 1.5% of all aral and maxillofacial malig-
nancies [1-2]. MOMR has been the first dinial evidence of 2 pri-
may tumor in Jdmost 311 of the cases [3], emphasizng that a
significant number of primary tumars are unknown at the time of
aral presentaton 4| The presence of oral lesions is generadly a
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prognasis |6, with = high as 90X mortaity |7} The diagnosis of 2
metxttic umor requires objective documentation including that
the primary tumor must be climically and histological ly verified, and
the metastasc tumor must be of the same hiswologial subtype as the
primary tumar |$]. |mmunchisochemistry can be invahable, parsic.
ularly when dealing with 2 metastatic lesion of un known primary 91
Additionally, molecular characterization is used increasingly © fur-
ther verify the primary and metastatic lesion |10}

Ora metastxes can present in the jawbones, oral muasa, or in
both osseous and soft tissue | 3]. Metastasis © bone s considerably
more comman than to soft tissue, and in the jaws, the mandible and
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specifically body and posterior area, am the preferred site, while in
soft tissue, gingiva is most commonly ffected | 1-3). Patients with
oral metxtses am frequendy between the 4th and 7th decades |3
4| The most common clinical presentation is progressive swelling
discomfort, pain, paresthesia, and bleeding, often with increased
tooth mobility, or delayed healing of extraction sockets [11].

MOMR of oral soft tissue @n mimic reactive overgrowths and

other maligancies, inchuding squamows el @ranoma as well as
mesenchymal tumars, lymphomas and when in bane, primary bone
maligandes [11-13] Radiographic features are mare characteristic
hmmq.htmw“yﬁmwdmawm-
defined radiolucent image is most commonly observed | 14]. How-
ever, same metastxes mast notbly prosate tumars; an iliat an
osteoblastic response and be seen x 2 mixed or radiopaque image
1,14.15).
: ﬂ!(llﬁldﬁepiuyﬂmbypdc.t}:mm
metastaic tumor in males is from the lung afiecting the jawbones
and soft tissues, followed by rena cell carcinomas. In fermales, brexst
is the mast commean primary source for aral metastases to bath jaw-
bones and soft Sssues, followed by the female genital ogans respec
tivdy|1].

The current systematic review incorparates specific information
reparted in English studies published on metastasis in the oral and
maxl lofacial area, with emphasis on demographic data, race, dinial
and radiographic features regarding the maost comman area for the
mast common metastaic tumars by gendes, histopathology, immu-
nohistochemical confirmation, and outcome.

2 Materiak and methods

A syemaic review of the published literure on cses of
MOMR was perfarmed. According to the guidelines set forth by the
Instiational Review Board of Dental comprehensive center Acarigua
Venezuea this study met criteria for nonhuman subject research,
and as a result board approval was not required.

2.1, Search strategy

A sysematc review wax performed xcording © the PREMA
statement (Preferred Reporting ktems for Systematic Reviews and
Metamalyses) [17] Hectromc search untdl pmuary 2021 from
PUBMED, EMBASE, SCOPUS and SQOENCE-DIRECT were made, papers
after 1977 were selected, the MeSH terms were "onl metastasis® OR
* oral @ncer® OR “TM] metaxtatic tumor” OR * Jaws lesion® OR
“immunoh istochemistry” AND “head and neck metastx is® 2 mamual
search was dso made from referenced paper. Only human studies
published in English were induded, letters o the editor, in vitro stud-
jes, tonsil metastasis studies, and publications with insuffident daa
aor incomplete informaton were exduded. Authars with manus aripts
with imporant data were contacted to obtain an add it onal informa-
tion. A protcal was enralled and recmxled with the Inermational
Prospective Register of Sysemasc Reviews (PROSPERO-241,398).

22 Selection critesi

Studies with individual data for the diagnosis and demographics
of patients with MOMIR were induded. Exclusion aiteria induded
not English-linguage, animal, adaveri, = wdl = no obainab e full-
text studies, review studies and systematic mview, ako irrelavant
studies, and studies with insufficent or Jggregated data Studies with
metastais boated in the oral and maxillo 1cal area, limited © mouth
soft tissue, jawbones, and parotd were included, outside these amas
were excluded. Two investigators (APL and LM.) independently
performed the sarch mview to determine tha al appropriae
artcles were included in the amalysis. Any diagreements were
resolved through discussion with all authors The stength of

amal of Scomatobyy onal and M axdibfoc | Sumpery 00(2021) 1-10

evidence of the induded articles was xsessed with the ohanma
Briggs Institute (JI) for Evidence-Based Mediane scom= analyzed by
two reviewers and ad judicated score of 5.49 for case reports, and
565 for cxe series and retrospective studies, for 3 madmum of §
points score. (Table 1) Conceming the missing data, for exch of the
variables studied with the Listwise deletion method [220] when
some cases had missing values of 2 particuler variable; only cases
with dloralmast all variables in the analyses were used.

23, Dotz extroction

Variables induded author, pﬂiaﬁ'myﬂr study type, ample
size, padent demographics, presenting symptoms, tumor characterss-
s, imaging, immunohistochemistry, follow-up time, recurrence,
and ourome Data analyses were performed with Microsoft Excel
2018 (M asoft Carp, Red mond, Washington).

24, Dot analyss

The aralysis was performed using the Satistial Package for the
Social Sciences (SPSS) software, version 200 &Copyright 1BM (SPSS
Inc, Chicago, IL, USA).

3. Results

Our initial PubMed, Web of Science, MEDUNE, Science Dimctand
EMBAS search idensfied 933 artides (flowchart Fig. 1} A tonl of
190 articls were malyzed with a total of 696 patients. There were
17 mtrospective studies [ 510,151 6188-200] 8 cxse series [14,181
~187] and 165 caxse reports |26 4,19-180] induded in the analysic
(Table 1).

3. Demcgraphic

Sx: Data were avaibble for 696 mtenss, of whom 5624%
(m = 391) were malesand 43.86% (n = 305) were femalex (Table 2)

Age: Data for Jl patients wer found, with an average age of
588 years, and 2 mnge from 6 months to 90 years The mean ag for
fermales was 563 years and formales 609 years. (Table 2)

Race: Data were available for 386 patients, where white patients
were the mast comman 27.7% (n = 143), followed by Asian patients
with 154%(n = 107 there were 434X (n = 302 ) not reparted cases
aoutrace.

Sze: Mean size of the Jesion was mentioned in 472 cses, in otal
measuring 2.3 cm; for fermales 233 an and males 2.36 cm (Table 2)

Evalution: The mean evalution time of the tumar before diagnosis
was reported in 352 cxex, with 1035 months; the average for
fermales was 1476 months and for males 69 months. The mean fol.
Jow up for patents was found for 410 caes with a total of 131
months, for females 162 months and males 108 manths. The mean
survival time was found in 317 cses, otaling 98 months after diag-
nasis, for females 1058 months and for males 9.2 months. (Table 2)

locaization: The information was found for 463 @ses for both
genders, the jawbones were the most common site with 56.3% and
for soft tissues 38.3C. The mandible was the most common Jocation
with (313 cses) 44.9¢ followed by the maxillary bone(n = 72) 1035
For the mandible the posterior 20ne was the most common 30.7%
(n = 214} for females 351% (n = 107) caxes, and males 27.4%
(n = 107). Interestingly 1% (n = 7) of cases metastasized to bath jaws
& the ame time of the evahuton Soft Sssue metastxis for both
genders represented 2 wtal of 383X (n = 267) @ses, were the gums
or gingiva was the maost common with 168X (n = 117), for famales
16.4% (n= 50), for mals 17.1% (n = 67), followed by tongue with 2
otal of 7.2 (n =50} (Table 3)

Knowledge of primary tumar at §me of MOMR: The avidence of
meta tatic disease was found in all 696 @ses, were the mast common
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primary metastasc tumar depends on gender, for females the most
omman was from breast with 311X (n = 95) cases of 305
femnae canen, followed by ung 125% (0 « 35), for males, from 391
cases the mast common was from the hung with 269 (n « 105)cnen,
fol lowed by kidney with 128€ (n« 50) cases. And without knowledge
of the primary metatatic diseae wan 5.7¢(n = 40), for femades 16X
(m=11)and formales 74X (n = 29) cases. (Table 3)

Regarding the time of disgnosts of metastasts, for the oral deion
oceurring first was 1804 (n = 128) canes, 2 the same time as the di g
nos s of the primary tumar 915 (0 = 63) and with previous d agn asis
of a primary tumar 37 5% (n = 261). There were 3515 (n = 244) not
reparted cases. (Table 2)

Origin of the simor: The mast common cell of arigin of the umar
was epithelial with 605 cases 87,068, ( Table 2)

Qinkal presentation and symptome The mest commeon dinial
presentation was masy tumarfwelling with 2 oal of 3740
(m= 260 ) 334X (n=102) for females, 40.4%(n = 158) for males, and
the principal clinkal symptom was pain (n = 122) 17.5%, followed by
discomfort (n = 37) 5.35¢ and numb chin syndrame with (n = 32)46%,
(Table2)

4 Discussion

Metastaic disease © the oral and maxillofacid region ocurs
infrequently. &t can involve both hard and soft tissues, and it &s char-
actenized by a poor prognosis. The present systematic mview ana
lyzed trends and demographick, with emphasis on sumor
Jocalization, and radiographic features corred ed with the mostcom-
man metastatc tumars by gender. We used data from 1977 to 2021,
according with the indusion ariteria. We chose thase dates because
immunohistochemistry and (BCTs were not available before 1977
and many of the alder ases are poorly desaribed and did not have
the benefit of immunohi stiochemistry.

For MOMFR in our study the mean age of patients was 588 years
(mnge: & months to90 years) and this compars Gvonbly with studies
by Kirschmick et a |3, whem the mean age was 5829 by Hirshberg
etal 48 1years |1} and Kaphn 677 years | 10]. The mast affected age-
group found was 49 to 66 years, followed by patients over 66 years,
between the 6th and 7th decade of life This compares smilarly with
the reported Gasesby Hirshberg A etal in 1993 | 11} Concerning young
mtent, this study found 21 @sex, with 2 range from 6 monghs ©
17 years [ 51 006117,118, 120,140,159,162,181,1 £9,194 196,198 200].

These pasents were mare likely © have metastatics arcomas with abet.
e sunvival time afier 5 to 10 years, compared with adults (p £ 00,1). An
interesting feature wan the nice, where white patimts wem the maost
common iy affected, with 193 reported canes | 821,20, 0] 3842 Wi45)
ALK S 62 G568, 717X T8 X2 M4 B6 92 93969799100,
00700 2 N7 01926129050 13401 340042 144147
14,153 156062 1651671 71,1 83,190.196), followed by Asian
patients with 107 reported cases |20,25 3943 4047 49),
G11 001 25005 158 170175, 190,191,197, (Table 1) These results were
similarto a large study from the Survelllance, Bpidemialogy, and Ind
Resul & (S ER) d gabase from 200410 2010 to assess of cancerat
dagnosts, and overall survival in patients with cancer different
racialeth i groups, were white patients were the mast commen in all
types of malignant sumo s | 201, However, dearly pubilication bilas has
asignificant effect an the race of the patienss reparted and maynot
reflect true incidence of metas tasts by race, and yet the references are
fram all over the wark, In ourstudy there were 434K (n = 302) cases
where race was not reparted, although we tried unsu ceessfully ® con -
et the autharstodetermine the race aftheir patients.

Regarding symptomatology, the principdl dinkal symptom was
pain (n = 122) 17.5%, different from tha repored by Kirschnick LI,
et al, with G056 in 109 of 180 cases reported with symptoms, but
their wtal ases wer 345 |1) %o for that quansty the pereentage
would be 315 although still higher than our results. One of the rea.
sons s tha they did not mention other sympooms, which in our
review we repored discomfort (5.3%) numb chin syndrome (43%)
paresthes a (4% ) bone pressure(3%)and if we indude this symptam.
i data as “pan” owr 1755 would ingease © 341 of the 696 wal
@ses. In this regard, it is important to menSon tha almost 66X of the
pagents did not have symptoms at the begnning of metastasis, Pain
and metastasis are controlled by the endothd in axis a pathway com-
prised of the endothelin A and B recepiors (ETAR and ETHR). The
ETAR xctiation and silnced ETHR expression result in incexsed
pain [216} Tumor cells and associated inflammatory (immaune ) cdls
simulses several chemika medizors, induding dins
(PGE2 ) nerve growth factor (NGF ) endothelins( ET-1) and brad ykinin
(BX), which an directly activats or sens itize noccepiors, promoting

in [217).
memp B ing clinical signs, 2 mass, tumar or swd ling was the mast
mmon with (n = 260) ases, which in our cases this sign showed a2
male female ratio of 2:1. Relating to the evolution Sme before diag-
nosis for MOMFR, our study found a total of 103 months with 352
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reported cases, but this varied depending on the primary, with a
range from 1 manth to 316 manths, with emphasis that the develop-

ment of sympoms is a functon of time |2257,4047|98- 136
~142,188-200]. All these findings, are in concordance with advance
disease. In addition the swvival sme for both genders was 98
manths, for famales 105 manths (n = 136), and formales 9.2 months
(= 181), bugt slightly different from Hirshberg et al, who found 2 7
manths average{ 1), and & months for Mrschnick et al, and Visilyewa
etal |1.202).

In reltion to radiographic features, this study evaluated the
nature of radiographic presentation, correlated with gender and the
type of tumar for the most commean primary malignances, perhaps
allowing for 2 more accurate presumptive diagnosis Most of the pe-
vious retrospective studies combined primary tumors types in their
radiographi c analysis, without using the ame amount of data weight
for that purpose. Other important issues which can affect regisration
is that radio graphic analyses of the jaws are not sandrdized; and
the jaws are rarely examined during autopsy [37] Relating © Joca-
tion, the postenior mandible was the maost commeon site for both gen-
ders 41% for fermales and 307% for males, dthough for condylar
lesions, the ratio was 2:1 for maes compared with femaes. One

hypothesis for the preference for the mandibular bone could be
because it contins more red bone marrow (mainly in the posterior
aea mcending ramus and angle), than the maxila which contins
predaminantly faty marrow | 205). In addition, accarding © Farnesti
et al, a process mediaeed by bone morphogenetic proteins (BMPs),
endathelin-1, Wt family ligands, and platele.derived growth factor
(PDGF) which are asteoblast stimulating factors, promote asteoh L e
metaststs [206) Mareover, a disturhance of the homen static RANK-
RANKI, where metastatic prostae caranomas can secree high
amounts of the RANKL inhibitor asteoprotegenin, decreasing asteo-
dastic activity |218). On the other hand factors like insulin-like
gowth fcor (G and transforming growth faco s (TGP f§) stimu-
e the induction of eseockst promoting factors [206] and the
ostenlytic response of cancer cells triggers prowases that activates
RANKLinitizinga higher ostmoclists respanse | 219] Thus, metastasc
bone lesions produce 3 variability of radiographic images As an
important fezture, mast MOMFR are suspected on periapical or pan-
aramic images, and these padents are then referred, where add iSonal
imaging like CT-scan, adds value of seeing the extent of the lesion in
al dimensions. And for unknown primary, a PET scan can ad in
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We believe we are the first systematic saudy evaluating the radio-
graphic feature regarding the primary sumor in an extens ive poal of
@ses (n = 154), where besides the anato mic area, the mast comman
correlated image type was from lung metastisis, with 54 radio.
graphic cases, showing in the body of the mandible an astealytic
image (Ol) with (n = 5) cases | 14,184,191,193 | and i1l defined radio-
Jucent image (IDR1) (m = 10) 15,24 27 1261 25,190,195), for the pos-
terior mandibul ar zone, O was (n=10)]15 16,184,188 190191] and
IDR1 (m = 10) (241251811 82,185,190,193,197 | leading to adifferent
result from Lim SY et al. [191] Barr CE et al |207] and Smalksen NH
etal [208 | where hung carcinomas commanly metastasi 2= © the soft
tissue. Also we found 2 combination of soft tissue and bone invalve-
ment for 19 cases and it is ofeen impossible to determine whether
these are primarily soft tissue or bane lesions. For breast metastasis
we found (n = 29) cases for the jaw mastly in the posterior ama, were
O was (n = 10) [1596100181,188], and DRI (n = 7)
21,99,130,133,181,197 | Regarding the kidney, there were (n = 18)
ses, for the body of the mandible Ol (n= 4) [25£109,195] and for
the posterior area | DRI (n = 5) [ 25,111,163,187 188] very similar with
the result by Pims etal where it was found that oral metastatic renal
dear cell aranomas CORCCs affect more bone than gingiva |195). S0

g, (CEA) Cardaomnd yon & atigen, (LA b ocyte commn on sty o, (MUM-1 S s liph sy
ropdatony lacton 'y (MUG 2] Apoma e,

itappears that bone invol wment saft tissue i nvalvement in
some metstasc tumaors of the jaw banes |200]. For radiopague
image (RPI)this study found (n = 15)cases, for the mast comman pri-
mary sumors in Gble 4

For ung there were 5 RVl cases in the mandible, 2 anterior, 1in
the body, and 2 pasterior | 16,354,195, for beast 4 RPI cases, in the
anterior and body of the mand ible (9598134 For kidney 3RPI man.-
dible cases, anterior, posterior and condyle, [49,111,195), thyroid 4
RPlcases | 14,138,198 | for liver 1 postenior case | 16], postate 2 cases
ane for pasterior and one for condyle [143173), &t is imporant to
mention that no radiopaque image was found in the maxillary bone.
Hirshberg found 413 radiographic cses, higher than our saudy
(m = 392) were approod matey 5% of his cases did not s how any patho-
logial danges, and 171 showed asteoblastic lesions, as either pure
or mixed radiopacity [ 1]. Our ssudy found more than 94% of meta.
static caes © bone produced ostenlysis and for radiopaque images a
4%, being exdusively for mandibulr bone. On the other hand, this
study found a considerable difference between bone and soft Sssue
metxtsic We found that bone tissue was involved with 2 563%
(m = 392) reported cses, and 267 were for soft Sssues and 37 cses
not report data, similyr to what Barnes reported, which found
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metastak | esdons involving more commanly the jaws (65~ 75 ) than
the aral soft tissues (25~ 35%) | 12).

Relating to soft tissue metastasis, our study found a wtal of 383%
(= 267) canes, where the gums or gingva was the most commen
site with a 4385% followed by wngue 186X red atively similar with
Hirshberg A, et al, with 219 cases, where gingivawas the mast com-
maon affected site 54X (n = 118) cases, followed by the tangue 225¢
(mn=49) |1} and higher than Kirschnick LB et al, for 140 wtal cases,
being the gingiva 2325¢ (n = 80} the mast comman, followed by
tongue with 665 (n = 23) | 3] This may be due in part that meta.
statc tumor cells may be atracted by the presence of teeth with
chromically inflamed gingiva and rich capillary netwarks | 208} Pur.
thermoe, according to Chambers et al, there isa degree of inflam-
mation in the gingval tisues, and the apilary vesselk in
chronically infamed gingiva comstantly proliferate and eventwally
progress with fragmentaton of baement membranes with
the immature capillries Galitagng exit for tumor cells [210] The
micovasculitue environment of the target organ fxilitates the
growth of metastatic cells, allowing them © imvade, where angio-
genesis, and mutrients are essentaks for cell prolifention [213).
According to Allon etal, in 138 of the 156 cses of soft tissue metas.
txis (885%), occurred in patients with teeth and in 18 (115%) in
patients without teeth |214]. So the presence of teeth was found to
be significandy related © the progress of gingival metatases

Concern ing the arigin of the primary metastatic tumar in terms of
gender, this study found for female pagents, the breast was the mast
common, s imil & results to Hirshberg etal |1 | our results for the sec-
ond MOMFR for females was the kidney, different fram Hirs hberg
et al, wher genital argan was the secand mast commen |1} Slegel
et al, 2019 repored thyroid was the most common for females, and
Jung for males [215). However Lim et al, reported prostate was the
mest commen metastatic tumor | 191 this may result because of the
geographic area, and the number of patients of these studies it is
imparaant to mention that this study found 57% (n = 40) @ses of
unknown primary tumar, di flerent results from the 23% for an undis-
covered malignancy atadistant site by Hirshberg 2008 [1).

Previous studies have shown almast 20 © 3% of oral metastases
have been found to be the fint sign of the metastatic process
[1,410,13,200,203,204 211212} In contrast, surprisingly our seudy
found that the metastatic lesion was the first sign of MOMFR in 184
(n = 128) [S810)5161822 26516972811 11-113117,118,
156158170~ 173,182,184 1851 88-190,191-193,196,197,199.200 |
Interestingly in 9.1% (n = 63) the diagnosis of MOMFR was made at
the ame time [S100141519212329343841435485105,106
108114 129,137 1391 42 143,148 149,152, 163 1661 69,187 -189,
190,191,193, 200, remarkab ly this isnot mentioned in earlier studies
I we inchude this data we would rexch 2 27.5¢ of MOMFR In this
regard with 37 5% (n = 261) cxes, the majority of patients had 2
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previous cancer diagnosis| 256,10,1415,24. 2830. 33 35 37 39 40 A2,
MALAE S0 52515556 586265680073 75 79,81~ 84 88 104,
109110, 115116119+ 128130~ 136,138,140,141,144 145,147,150,
151,153-155157,159- 1621641 65,174~ 178,180,1 £3-191,193,195,
196200] On the ather hand, inour studythe 35.1%(n = 244 )did not
report this info rmation.

Our study has severdl limitasons, induding the quality of the
studies, the lack of complete information on mastly all the case series
and retraspective studies. Un publ ished d 2a were not identified even
though we tried to mach some of the authars. This sugges s that pub-
lication bix cannot be Bbsohutely excluded even though no signifi-
ant publication bix wa observed and amalyzed with the |HI
adification system. & wa impossible to completely exclude the
influence of confounding factors, and heterogeneity inherentin these

inchuded studies, howewer to date this is the mast comprehensive
study in this topic.

Metxatic disense ceates both dinial and mthalogial chal-
lenges Since about a fourth of patien tswith MOMFR occur in patients
without 2 known primary malignancy, ramly s metasttic disease 2
likely consideration clinically. Since two thirds of metastatic lesions
are to bane, the metastatic tumor infiltrates like any primary malig-
nancy and most patents hawe dinical signs and symptoms and radio-
gaphic images suggesting 2 malignant process. It i important to
remember tha the most common malignancy seen in the jaws is
metxttic disease, considerably mare commen tha primary bany
malignances. Soft tissue metxtses by contast, often do not have
dinial features of malignancy, particularlywhen the metastaxis is to
gingiva. While biopsy & aitica and will often lead to the rrect
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o 0 0 AM(net) 0 0 0 0
o (1 = 14)
o A(net]  AMK(ael)  20AK(ned]  NAK(Aed) O 0 M)
o 0 0 kel 0 0 0 MR(net)
o 0 0 TM(aet]  A(aet) 0 0 0
Uboas (4 10
o 0 0 1(net) 0 WA=t 0 WK (e 1)
e 0 a-n Xned] 0 0 WK (n e 1) n{u-n
o 0 0 0 0 0
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