Review Article

ABSTRACT

Renal cell carcinoma (RCC) has been known for its high propensity of metastasis to unusual locations, and jaw bones (JBs) are one among
those sites. The literature has reported several studies analyzing metastatic tumors to the oral region, but very little research work has been
published to date to analyze solely JB metastasis (JBM) via RCC. The goal of this study was to examine the published cases of metastasis to
JBs from RCC as the sole primary source till date. An electronic search of the published literature was performed following Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines without publication year limitation in PubMed or MEDLINE, Scopus,
Google Scholar, Web of Science, ScienceDirect, Embase, and Research Gate Databases, using MeSH keywords, such as (‘Renal cancer’,
OR ‘Renal carcinoma’ OR ‘Renal cell cancer’ OR ‘Renal cell carcinoma’), AND (‘Metastasis’ OR ‘Metastases’) And (‘Jaw’ OR ‘Maxilla’ OR
‘Mandible’) And (‘Temporomandibular joint’' OR ‘Condyle’ OR  Ramus’). We also searched all related journals manually. The reference list of all
articles was also checked. Our research revealed a total of 56 relevant papers with 66 patients. The papers included were from 1939 to 2022.
The mandible was the most predominant jaw affected than the maxilla. 19.7% of patients died with a mean survival time of 8.5 months. From
the current research, it can be concluded that metastasis to JBs from RCC is a rare occurrence. A careful evaluation of these cases is needed

to raise awareness of these lesions and gain a better understanding of their characteristics.
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Renal cell carcinoma (RCC) is the seventh most common
histological type of cancer in the Western world, originating
from the proximal renal tubular epithelium. Worldwide,
403,000 new cases of RCC and 175,000 deaths due to this
malignancy were recorded in 2018." In India, the incidence
of RCC among males is about 2/100000 population and
among females is about 1/100000 population.”? One of the
unique features of RCC is its long-term asymptomatic clinical
behavior and high risk of distant organ metastasis in the
advanced stages. Only in 10% of patients, a “classic triad”
of symptoms, that is, hematuria, flank pain, and palpable
masses, has been noticed.”! Approximately 18% of patients
with RCC present with metastasis at the time of diagnosis,
and in >50% of cases, metastasis is detected during the
follow-up period after nephrectomy.”! The most common
organs involved in distant metastasis of RCC are the lungs,
bones, lymph nodes, liver, adrenal glands, and brain.” Tumor
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metastasis to the oral cavity is uncommon, comprising only 1%
of all oral malignant tumors. After lung and breast carcinoma,
RCC is the third most common tumor that metastasizes to
the head and neck.l Metastasis to the orofacial region has
been well documented in the skin, subcutaneous tissue,
parotids, and paranasal sinuses. The involvement of the jaw
bones (JBs) is extremely rare with only a few reports. The
literature has reported several studies analyzing metastatic
tumors to the oral region,®8 but very little research work has
been published to date to analyze solely JB metastasis (JBM)
via RCC. Thus, this review was conducted to examine the
published cases of JBM from RCC in the literature from 1939
to 2022 and to learn about their characteristics.

The current research was conducted following the guidelines
of Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA). Owing to the nature of the current
review, any ethical approval was not required.

To conduct the study, context, condition, population
(CoCoPop) framework, designed by Joanna Briggs Institute,
was used focusing on the research question “How many
cases of RCC metastasizing to JB have been documented in
the literature, and what is the prognosis of these metastatic
lesions?”

Pop (population): Patients with RCC
Co (condition): JBM

Co (context): Characteristics of these patients.

An electronic search of the published literature was
performed without publication year limitation in PubMed
or MEDLINE, Scopus, Google Scholar, Web of Science,
ScienceDirect, Embase, and Research Gate databases,
using MeSH keywords, such as (‘Renal cancer’, OR ‘Renal
carcinoma’ OR ‘Renal cell cancer’ OR ‘Renal cell carcinoma’),
AND (‘Metastasis’ OR ‘Metastases’) And (‘Jaw’ OR ‘Maxilla’
OR ‘Mandible’ And (‘Temporomandibular joint’ OR ‘Condyle’
OR * Ramus’). We also searched all related journals manually.
The reference list of all articles was also checked [Figure 1].

The current review involved three steps of screening the
studies. In the first step, titles were reviewed by two
authors (SG and AV) independently and duplicates were
removed. Then, the other four authors (SG, HVP, RS, and

MP) reviewed the selected abstracts of all the reports
independently. The reviewers were calibrated based on
their assessment of their titles, and abstracts of the first 50
references were retrieved. The kappa value of agreement
between reviewers was 0.82. If the title or abstracts met
the eligibility rule, they were included in the study. In the
final stage, the text of selected studies was screened by
the remaining three authors (MD, AR, and FM) separately.
The full report was collected, discussed, and resolved for
cases among all authors that appeared to fit the inclusion
criteria or for which evidence was insufficient to make a
clear determination.

* Confirmed cases of JBM via RCC. The papers included
were from 1939 to 2022.

* Type of studies: Case reports, case series, and
retrospective analysis.

* (Caseswere selected beyond the restriction of limitations
on parameters, such as age, gender, ethnicity, or
socioeconomic status.

e Articles published in any language were included.

* (Cases with no definite diagnosis of JBM via RCC were
excluded.

*  Publications reporting the JBM from any primary site
other than the kidney were excluded.

e (Cases with RCC metastasis to oral soft tissues and
paranasal sinuses were not included.

e Studies that did not provide individual patient data were
excluded.

* Editorials, conference abstracts, hypothesis papers, Web
news, media reports, and animal studies.

To evaluate the number of cases of JBM via RCC reported in
the literature and to determine their prognosis.

To evaluate other factors, such as worldwide distribution of
cases, patient’s demographic details, associated risk factors,
predominant site of JBM, clinical features of these metastatic
lesions, the most prevalent type of metastatic RCC, and type
of therapies used.

Most of the studies included in this review were case reports
and case series. The risk of bias was appraised following CARE
and Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) checklists.”!” In several papers,
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Figure 1: PRISMA flowchart showing search strategy

there was missing information regarding many parameters
used for data extraction. We tried reaching the authors of
those cases to clarify this bias; however, we were unable to
recover the missing information.

Data extraction and analysis

After study selection, screening, and a thorough
examination, the data were extracted. The information
gathered was cross-checked and tabulated into three tables
[Tables 1-3]. In case of missing data, 6 weeks’ time was
given to gather the information. If the information was
still missing, we then indicated the missing data as “not
available (NA)” in the text and in the tables. The results
were expressed in descriptive statistics. The overall survival
rate was calculated by survival analysis with Kaplan—-Meier
curves.

RESULTS

Our research strategy revealed a total of 56 relevant papers
(a few references).""”l The papers included were from
1939 to 2022. A total of 66 patients included 36 males and
17 females with a male-to-female ratio of 2.1:1. The maximum
number of cases were from the USA (n = 18), followed
by Japan (n = 10), the UK (n = 6), and India (n = 5). The

patients’ mean age was 54.1 years (range 1-89). The mean
age was 53.5 years in males and 52.3 years in females. 15.2%
of patients had a previous history of RCC, while 31.8% had
none. The mandible was the most predominant jaw involved
(74.2%) than the maxilla (21.2%). Only two cases involved
temporomandibular joint (TMJ). In both jaws, the left side is
affected more than the right. Most of the cases did not reveal
the side of involvement in both jaws. In 31.8% of cases, |B
was the initial site of metastasis, and in 11.6% of cases, JB was
the only site of metastasis. The most common type of RCC
diagnosed was clear cell carcinoma (CCC). Major therapeutic
aids included were combined therapies (27.7%), followed by
surgery (6.1%) [Table 4]. 19.7% of patients died with a mean
survival rate of 8.5 months [Table 4].

DISCUSSION

RCC is one of the lethal neoplasms, leading to approximately
2% of global cancer diagnosis and deaths, projecting to
increase in burden worldwide. In the past few years, the
cases of RCC have rapidly developed in developed countries,
mostly the USA.P® In the current research also, the maximum
number of cases was from the USA (n = 18), followed by
Japan (n = 10), UK (n = 6), and India (n = 5). Other regions
involved a few cases [Table 4].
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Year

1939
1953
1959
1959
1961
1965
1966
1967
1970
1971
1973
1975
1975
1976
1979
1979
1981
1982
1982
1982
1986
1986
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1989
1990
1990
1990
1998
1998
1999
2000
2000
2001
2004
2005
2006
2006
20m
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2012
2013
2013
2014
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2016
2017
2017
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2019
2019
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2020

Country

Germany
USA
USA
Japan
USA
USA
USA
USA
Japan
USA
USA
Finland
USA
Japan
Japan
USA
USA
Sweden
Japan
India
Japan
USA
USA
Greece
UK
UK
Spain
UK
Austria
France
Germany
Mexico
India
Malaysia
Spain
Germany
China
India
Turkey
Japan
Iran
India
China
Greece
India
Iran
Germany
Iran
Morocco
Brazil
Nigeria
USA

Type of Total no. of

study
CR
CR
CR
CR
CR
RA
CR
CR
CR
CR
RA
CR
CR
CR
CR
RA
CR
CR
RA
CR
CR
CR
CR
s
CR
CR
CR
CR
CS
CR
CR
CR
CR
CR
CR
CR
CR
RA
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR
CR

patients
1

e 1 Y Y Y G NG T - T G S G N U GO N

Contd...

S.  Authors Year Country Type of Total no. of
no. study patients
53.  Nishietal. 2020 Japan CR 1

54.  Zhangetal. 2020 UK CR 1

55.  Paraskevopoulos et al. 2021 Greece RA 1

56. Jung et al. 2022 Korea CR 1

CR: Case report, CS: Case series, RA: Retrospective analysis, UK: United Kingdom,
USA: United States of America

RCC occurs predominantly during the 5"-6" decade
exhibiting a male predilection with a male-to-female
ratio of 1.5:1. In the current study also, there was a male
predominance, with M: F =2.1:1. However, the age ranged
between first and eighth decades.”

Multiple risk factors favor the development of RCC, which
include smoking, tobacco chewing, alcohol, obesity, and
hypertension.” Smokers are known to exhibit more risk
of RCC than nonsmokers.*”! Patients with underlying
comorbidities are at a higher risk of developing cancer
owing to a lack of immunity." In this research, we found that
15.4% of cases had a history of associated risk factors and
comorbidities, the most common of which were hypertension
and associated renal diseases. Very few patients reported a
history of smoking and tobacco habit [Table 4].

Distant spread of RCC most often occurs in the lungs, bones,
lymph nodes, liver, adrenal glands, brain, and skin. JB is
the uncommon site of distant metastasis from RCC. If this
occurs, the mandible is the predominant jaw involved than
the maxilla. According to the current research, the first case
of JBM from RCC was reported in 1939 by Vogt et al.'"! Since
then, we have found only 65 such cases reported in the last
83 years (1939-2022). The mandible was the most common
site of JBM than the maxilla with a predominance of the
posterior and left side involvement in both jaws.

Pathogenic mechanisms of JBM are not completely
understood. It is via lymphatic or hematogenous channels.®®!
One of the proposed pathways is the “Batson’s plexus,” a
valveless prevertebral venous plexus network that involves
retrograde tumor cell movement from the lungs to the
face.’ Because the |B does not have lymphatic capillaries,
hematogenous metastasis is the most prevalent route here.
Arich capillary network acts as the milieu for the localization
of tumor cells. Metastatic foci are more common in red bone
marrow than fatty marrow, which allows for greater trapping
of metastatic cells due to the slow regulation of blood flow
control. JBM is more common in the mandible (posterior
area notably the body (premolar-molar region), angle, and
ascending ramus) than in the maxilla, owing to the existence

National Journal of Maxillofacial Surgery / Volume 15 / Issue 3 / September-December 2024



Jaw bone metastasis from renal cancer

Gupta, et al.:

= pIU0)

239
339
339
339
339
S39
339
339
330

339
339

NN
339
339
339
339

339
339
339
339
339
339
339

NN
HNN]
HNN)
HHN)
HHN)
HHN]
HHN)
HHN)
HHN)
339
339
sisoubelp
leuly

VN
VN
VN
auog
VN
auog
auog
VN
VN

VN
VN

VN

VN

Bun

13| ‘auog
Bun

py
VN
VN
VN
VN

N
py

elqip
VN

VN
auog

Bun

auog

9INS

auoq ‘Bun

auoq ‘Bun

auoq ‘ureiq ‘Bun
VN

saNs Jayl0  INOL

VN
VN

VN
8l

VN

VN

VN

VN
8
VN
VN
VN

VN
VN
VN

VN
VN

€
VN
VN
VN
VN
VN
VN
VN
VN
VN
VN

VN

VN

VN

VN
VN
VN

VN
VN
VN

VN
VN

N
VN
VN
VN
VN
VN
VN
VN
VN
VN
VN

pA: IS
lentuj

VN
VN
VN
VN
VN
VN
VN
VN
VN

10

10

10
10
VN
VN
VN

VN
VN
VN
VN
10
VN
VN

u0ISN[920 4O IN0 Y100]
VN
VN
VN
VN
VN
VN
VN
VN
VN
VN

1/d

ssew snojewayiAig
ssew snojewsaylAlg
Ssew snojewayiAig
SSew snojewayiAig

VN

VN

Buijems Japuajuon
VN

Buijams snojewayiAig

yieay
aso| ‘Buijjams Japua]

U198} 8S00] ‘Y189}
as00| ‘Buljjams Japua)

SSew Japus
SSew Japus|
Buijjems sjesing
VN

VN

Buijams

asnyipud X ¥ X 9
VN

VN

VN

VN

VN

VN

uoISN|390 JO N0
Y100} Buiysnd Jejow
Buipusixa yimoin
VN

VN

VN

VN

VN

VN

VN

VN

VN

VN

4/9

Buijjams Jenasep

Buijjams Jenasep

Buijjams tenasep

Buijjams tenasep

VN

VN

Buijlams ssajuieq

VN

yimoib senasep

Ajigow yyooy

‘eisayysaeled ‘uied ‘Buijjomsg
Aujiqow yjo03

‘eisayysaeled ‘uied ‘Buijjomsg
Aunigow yyooy

‘eisayysaeled ‘uied ‘Buijjomsg
Buijjoms |njured

mel yaeq Jamoj ui Buijlams
VN

VN

yoaya ybu usjjoms
VN

VN

VN

ssew Buimolb Ajpidey
VN

VN

ssew Buimoib Ajpidey
VN
VN
VN
VN
VN
VN
VN
VN
VN
VN

/9

Xe|\

Xe|\
puep
puep
puepy
puep
puep
puep
puepy

puepy
puep

puep|
Uy ‘puejy|
7'pueiy
puep
puep
104

'Y ‘pueiy
puep
Xe
puep
puepy
puepy
puep

1504
/1/pue
puep
puep
puep
Xe
puep
puep
puep
puepy
puep
puepy
mel

jo aus

VN
VN
VN
VN
VN
VN
VN
VN
VN

VN

VN

VN
VN
VN
VN
VN

INIH
VN
VN
VN
VN
VN
VN

VN
VN
VN
VN
VN
VN
VN
VN
VN
VN
VN
$10)0e}
Asty

VN

VN

VN

VN
VN
VN

VN
VN
VN

VN
VN

A
VN
VN
VN
VN
VN
VN
VN
VN
VN
VN

JJ4OHd

=

VN
VN

VN

=

VN

xag

VN ve
VN ge
29 143
5 le
8L 0¢
VN 62
IL 8z
VN 1z
vN 9z
9¢ 52
19 74
19 £z
19 e
z5 1z
wN 0z
wN 6l
19 8l
wN Ll
99 9l
18 5l

L vl
£g el
VN 4!

UON % A Z Ll
VN o0l
£y 6
£l 8
8 L
1§ 9
29 g
vN ¥

¥ £
0L z
£9 l
‘ON

aby Wd

371

National Journal of Maxillofacial Surgery / Volume 15/ Issue 3 / September-December 2024



Gupta, et al.: Jaw bone metastasis from renal cancer

= pIU0)

HHN)
339

339
ewiouldIed
183 Jlews

339
339

339

339
339
339
339
339
339

339
339
339
339

339
339

S3I
339
339
339
339

220
sisoufielp
leuly

Bun| ;oA

Bun

SINl ‘Auned
|eseu ‘Bun

auo(q |ejuoi4

N
wnuIgls
‘aeIqalan ‘qiy

Bunq

NN
VN

Bum
VN
2IAj3d

VN
sniawny
‘Bun| ‘e|ndeas

VN

VN

Bun

VN

AN

auoq ‘19391
VN

sa)is JaylQ

8

174

9¢€

8¢

VN
VN

VN
VN

VN

VN
VN

INOL

VN
VN

VN
VN

VN

VN

YN
iams
fenu|

04 -9d0
VN
10:19
VN
10:19
10 :9d0

1019

10 :1310 -9d0
10 :1310 -9d0
10 :1310 -9d0

10:9d0

10 1370 :9d0
auoq ay}
Bunonisap ssew Jeinbau) : 9

VN
VN
VN

VN
apis
1ybu Je uondiosal auog ;1)

VN

10
VN
VN
10
VN
VN

4/d

Buipas)q
Yim ssew wd ¢y X g

Buijjams |njured
abieyosip snd
pue Buijams pue uieq

VN
ssew
JejnasentadAy abieq

Buijjams Japuay ‘piey
Auoq ‘aoe} aujaWIWASY

SSeu aA1eIad|N

ssew snojewsayiAig
‘annelayljoidosas)n
‘W 0'EX0YX09
Japioq Jesjo e

UM W GZX0°EX0Y
ssew

paxy ‘Wi ‘Wo G X §
slejow ajigow

'SSBW JJOS WI € X Z

uoiBal |euaw
ay} ul ssaulapua]

wo g
X Z SSew wiiy pley

yolb
annelayljo1doa)n

VN
Buijlams snojewayiAig
VN

Buijjams sapus]
Buijjams [njuied

Buijlams tapusa
sseuw Japua]

sseuw snojewayiiig
sseuw Japusa]

VN

VN

49

Uo\ oy Buijlams
uol\ Z 104 ssew able| ssajuied
Buijjoms [njureq

VN

a9ey Jo apis 1ybu uo Buijlams
UOJ| | dauls
a9e} Jamo| 3ybu jo Buljams

Uop|
¢ Joj ssew Buimolb Ajmo|g

shep oz
104 ssew Buimoib Ajmo|g

Buijjems Buimolh Ajpidey
Buijjems Buimolb Ajpidey
M Z Joj Bujjams

eisayjodAy

UOIAl € 10} [INLL W3l
8y} U1 snwisiy pue Buijjamg

ssew Buimoib Ajpidey
VN
SSBW JBNISEA

VN

uo|\ 9 Joy Burjes

ur Aynoiyip pue Buijjems
eLnjewsay Yyum uoisa| Areyjos

UOJ\ € 104 898} JO BpIS
1| uo ssew Buimolb Ajpidey

Buijjams [njured
Buijjams senasep
Buijjoms [njureq
VN

VN

9

Y ‘puepy
1504
1 'Xep

uy ‘Xep
puep

yog

v 'Y ‘pueiN

v "1 'pueN

19V XelN

v 'd ‘puey
1504
1 'puepy

Y ‘puey
Vv 'H ‘puepy

1 al/Apuog
snjoanly
Xeln
1'puey
Xe|
puepy
1504

'd ‘puepy
puep

1'puey
Xe
puepy
puep
Xe|
puep
mel

jo ays

elnjewsay
‘INn

124

N

S
ewnel)
L

N

VN

V ‘oL IH

VN

VN
VN
VN
VN

VN
VN
lown)
SWIIAN
am™
VN
VN
VN
VN
si0)oe}
sty

A
VN
VN

VN
VN

N
A
VN
N
VN
VN

JJUOHd

VN

=

VN

xag

17

¥4
<L
vL
(44

¥4

09
G
89
LS
9L
69

€g
AE
€g
VN

86
29

A8
9l
€8
VN
9L
29

afy

65

8¢

LS

9

ag

12

€g

IAY

0§

6

8y

Ly

9
Gy
144
a4

44

(174
6€
8¢
LE
9¢
Gg

d

National Journal of Maxillofacial Surgery / Volume 15 / Issue 3 / September-December 2024

372



Gupta, et al.: Jaw bone metastasis from renal cancer

SIeaA 1) ‘saA :\ ‘uonoajul

1081} AlRuun [N ‘SISEISEIBW JO BWI} (QL ‘0998q0} 0] “Juilo] Jejngipuewoiodwsa) (LA ‘puelb Jeingipuewigns NS ‘ewourdled |99 [lews 998 ‘Bupjows :S ‘saines) oydelBoipes 4/y ‘JusWILaI) [eUBD J00J ] JY ‘BLIOUIDIRD |83 [BUB) )Y

b1 1y “1018380d :3S04 ‘180U [Rual Jo Aloisiy snoinald (9YQHd ‘welBowojuedoyuio :ndQ ‘onAjosiso 110 ‘a|q

AR JOU SN ‘OU N ‘snuis Asg

ew g\ ‘BuiBew soueuosal anjpuBeW [Y|Al ‘SYIUOW UOJA ‘UOBIIRIUI

Ip1e20AW ||\ ‘BljIXeW

X[\ ‘a|qIpuew :puepy ‘ajew :|A ‘apou ydwAj N7 ‘Y| ] ‘uoisuspadAy :1H ‘saseasip sapne| nddiy :qTH ‘olewsy 4 ‘SnyjaW S8)8qRIP |AIQ ‘BWOUIdIRD |8 Jesjd 199 ‘uieidwod JBIyd 199 ‘|elsie|q (g “0LSIUR Juy ‘S|eualpe :Ipy ‘|oyodfe 1y

HHN)
339

339

339

339

Aseded?

220
sisoufielp
leuly

VN

Bun

VN

VN

VN

seus 1930 INOL

8

VN

VN

VN

auoq [e213109 |enbui|

ay} Buneloylad ajiym aoepns
ajasnw piobAiaid [eipaw ay:

A Buoje juswasueyua YN

A VN
ww €6 /g

Buinseauw siso12au jo eale

[BJJUBD B Y} SSEBW BNnssl} 1j0S
Buroueyus abue| ;] 9ajqipuew

ay} Jo Apog ay} 0jul uoISa| Ay}

JO UOISUBIX® PaedI0d-Uou

JeinBawl ue yym snwel pue

‘p1ouoJo? ‘ajApuo ybiu ayy

A J0 uoioNuysap 918|dwon:ndo
snuis pue

auoq xew ui Buipuaixa ssew
{|4IAlUOIIONIISAP SNUIS Xew pue

N auoq ;] Juondiosal auoq :ndQ

¥N N
YN N
YN 1019

iams

fenu|

OIAl paanpa ‘Buijjams
‘aA1}eIa0[N I8pua]
Buijlams tapua

399} Juadelpe pue
abpu anbijqo jeuia)xa
ay} ajedjed o3 Japua]

SSew Japuaj} ‘wil4
Buipasjq

UHM sseuw w4

}93ya Buinjonul

SSeW Japuajuou
‘allqowiwl ‘oS
|engJonad wo / X 8
uoiss)

aYI|-lown. ‘wuiy 18pua)

aoe} Jo
apIS 1Ja] U0 Ssew Jown]

ssew Buimolb Ajmo|g

uol\ € 104 89e} Jo apis ybuuo
Buijams Buisealour Ajmols

89e} 19| uo Bujjemsg

ssew Buibiejua [njuied

SSEW [e}1qiolad
a9k} Jo apis Wybu
uo ssew Buiseaioul Ajpidey

1sod
1 '‘puepy
7 'puep

Y "alApuog

1%e
1504
Y ‘puely

1504
7 'xep
1504
4 XeN
mel
jo aus

N N 4 44 99
N N W L 59
S'IH N 4 95 L9
N A W 68 €9
VN wN W 8L 29
VN wN 4 ey 19
sijlsen
‘IH wN W 89 09
sl0)oej ‘ON
Asty J940Hd 8§ aby ‘d

373

National Journal of Maxillofacial Surgery / Volume 15/ Issue 3 / September-December 2024



g =

0 N OO g BWw N =

ool g S B A D PR D PR PR DD PR WWWWWWWWWWWNDRNDNDNDDNNRNDNDNDND=S = @ @3 @ @23 a3 =20
N — O © 00 N O O & W N — O W 00 N O G & WN — O O© 0 N O O & WN — O W o N OO O & W N — O

374

Treatment
given
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

C S
NA
NA
C,RS
NA
NA
NA
VPD, BT, R
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

C

NA
NA
NA
NA
NA
NA
NA

S
Embolization
NA
NA
NA
PR
NA

S, C
S, C
S, R
R,
N, T
TR, RTO
NA
NA
NA

Prognosis

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
D
NA
NA
NA
D
D
D
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
D
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

Survival time from diagnosis of
metastasis to death (in months)

Contd...
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Pt. Treatment Prognosis  Survival time from diagnosis of
no. given metastasis to death (in months)
53 NA NA NA

54 RS T UFU

55 N, TR, C, R TGO

56 E S D 13

57 C, R D "

58 C Fav

59 P D NA

60 C, R D 4

61 N NA NA

62 S NA NA

63 S D 17

64 Pl D "

65 NA NA NA

66 N, S Fav

BT: blood transfusion, C: chemotherapy, D: death, Fav: favorable, I: immunotherapy,
N: nephrectomy, NA: not available, PR: palliative radiotherapy, R: radiotherapy,

RTO: referred to oncologist, S: surgery, T: targetoid therapy, TGO: treatment going on,
TR: tumor resection, UFU: under follow-up, VPD: vasopressive drugs

of abundant red marrow in the mandible, whereas the
maxilla contains mostly fatty marrow.” Abundant receival
of blood and release of angiogenic factors and dysfunction
of the von Hippel-Lindau gene result in the hypervascularity
of these tumors creating a pre-angiogenic environment.l
Angiogenesis plays a crucial role in the development of tumor
metastasis.

The temporomandibular joint (TM]) is a rare location of
metastasis that usually arises in the late stages of cancer that
is connected with skeletal metastases. It is thought to be
owing to weak red marrow and deficit blood flow from the
maxillary and temporal arteries. Furthermore, the presence
of a bone plate in the condylar region may limit tumor cell
proliferation, resulting in decreased tumor cell entrapment.

JBM is more difficult to diagnose than soft tissue lesions
because of their resemblance to SCC, their central location,
asymptomatic nature, and nonspecific radiographic features.
Furthermore, because the jaws are not frequently inspected at
autopsy, some abnormalities may be missed. As a result, the
true incidence of metastatic tumors in the jaws may be higher.

JBM is of high clinical importance because it may be the
only symptom of an undiagnosed underlying malignancy or
the first sign of metastasis. In our study, JB was the initial
site of metastasis in 31.8% of cases, whereas, in 16.6% of
cases, metastasis was detected after the nephrectomy was
performed for RCC, with an average mean time of 35 months.

Clinically, metastatic RCC to JB is characterized by rapidly
growing painful or asymptomatic highly vascular palpable
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Feature Number

Total number of papers published 56
e Case reports—48
e Case series—2
. Retrospective analysis—6

Total number of patients 66

Worldwide distribution of cases o USA—18 (27.3%)

o Japan—10 (15.1%)

e UK—6 (9%)

¢ India—b5 (7.6%)

o Germany=Iran-4 (6%)

o Greece=China—3 (4.5%0

o Spain—2 (3%)

. Austria=Brazil=Finland=France =Korea=Maxico=Malaysi
a=Morocco=Nigeria=Sweden=Turkey—1 (1.5%)
M—36 (54.5%0
F—17 (25.8%)
NA—13 (19.7%)
M: F=2.1:1
Average age of patients (mean, range) o Total—54.1 Yr. (1-89 Yr.)

M—53.5 Yr. (1-89 Yr.)
e F—52.3Yr.(2.75-81Yr.)

Previous history of RCC e Y—I10
N—21
NA—35
Y—10(15.2%)
N—29 (13.6%)
NA—A47 (71.2%)
HT—4, RD—3, §—2, T—1, A—1
Mand—49 (74.2%)
(R—8, L—9. NA—32)
(A—5, P—7, NA—37)
Max—14 (21.2%)
(R—1, L—4, NA—38, BL—1)
(A—2, P—3, NA—90
TMJ condyle—2 (3%)
(R=L—T1)
Both jaws—1 (1.5%)
Y—21(31.8%)
N—11(16.6%)

e NA—34(51.6%)
Any other site of metastasis e Y—30(45.4%0

. N—38 (12.1%)

. NA—28 (42.4%)
Average mean time JBM metastasis after nephrectomy e 35months (2 Yrs. 11 Mon)

Radiographic appearance e NA—42(63.6%0

0L—17 (25.7%)

Bone resorption—4 (6.1%)
CCC-62 (94%)

CCS—2 (3%)

CCP—1 (1.5%)

SCC—1 (1.5%)

Combined therapy—15 (27.7%)
Surgery—4 (6.1%)
Chemotherapy—2 (3.3%)
Palliative=nephrectomy=embolization=palliative
radiotherapy=1 (1.6%)

. NA—A41 (62.1%)

Gender

Associated risk factors

Jaw involved in metastasis

Jaw bone as the initial site of metastasis

Final diagnosis of metastatic RCC

Treatment aids

Contd...
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Feature
Prognosis

Average mean time of death from diagnosis of JBM (range)

Number

. Deaths—13 (19.7%)
. Favorable—2

. UFU—2 (3.3%)

e TGO—1 (1.6%)

o NA—48 (72.7%)

8.5 Mon (2-17 Mon)

A: anterior, BL: bilateral, CCC: clear cell carcinoma, CCS: clear cell sarcoma, CCP: clear cell papilloma, DM: diabetic mellitus, F: female, HT: hypertension, JBM: jaw bone
metastasis, L: left, LFU: lost to follow-up, M: male, Mon: months, N: no, NA: not available, OL: osteolytic, P: posterior, R: right, RCC: renal cell carcinoma, RD: renal diseases, S:
smoking, SCC: small cell carcinoma, TGO: treatment going on, Tt: treatment, UFU: under follow-up, UK: United Kingdom, USA: United States of America, Y: Yes, Yr.: years

mass accompanied by difficulty in chewing, dysphagia,
paraesthesia, and pathological fractures.®'*? In the present
research, rapidly increasing vascular swelling was the most
predominant clinical feature observed. Other features
included masses, erythema, dysphagia etc. These metastatic
lesions often become difficult to diagnose because their
variable appearance bears close resemblance to various
inflammatory disorders of the jaw, periapical and odontogenic
lesions, and JB tumors. TMJ] metastasis can be misinterpreted
as TM] problems. To exclude the primary malignancies of |B,
a history of primary metastatic RCC in the patient could be
a guiding tool for detecting the secondary deposits. In the
current research, 15.2% of patients had a previous history of
primary RCC with nephrectomy, while 31.8% of patients did
not reveal such history.

The radiographic characteristics of JBM are not pathognomonic.
Most malignancies are characterized by osteolysis. Certain
tumors can cause reactive new bone development, resulting
in a mixed radiopaque and radiolucent lesion. To identify
the amount of soft tissue involvement and other sites of
distant metastasis in the body, computerized tomography
scans and magnetic resonance imaging are required. 25.7%
of lesions in the current study manifested as osteolytic, with
ill-defined radiolucency. In the majority of cases, radiographic
interpretation was missing.

A biopsy is recommended for the histopathological
examination for providing a conclusive diagnosis of the
type of metastatic lesion. However, it might be difficult
to make an exact diagnosis because of varied histological
appearance, particularly when the major focus of the
primary site is unknown. Histopathologically, RCC has been
divided into various subgroups. World Health Organization’s
classification of urogenital tumors in 2022 has introduced
many new entities in the RCC.* CCC is the most predominant
type and has been discovered to be the most prevalent
metastasizing to the JB. Other tools, such as special staining,
immunohistochemistry, and electron microscopy, may be
necessary for some circumstances to determine the initial
tumor’s nature. Imaging techniques, such as computerized

tomography scans, magnetic resonance imaging, and positron
emission tomography, can help in the assessment of possible
extension and distant organ metastasis.

Although RCC entails multiorgan distant metastases, |B might
occasionally be the only site of metastasis many times. 12.1%
of instances in this study had JB as the only location of RCC
metastasis, whereas 45.4% had metastasis to other regions
as well, such as lungs, brain, adrenals, liver, vertebrae, spine,
pelvis, skin, and skeletal muscles (4).

The treatment of choice for primary RCC ranges from
partial to radical nephrectomy or cytoreductive therapy.
However, options for metastatic RCC to JB include biopsy,
surgery, chemotherapy, radiotherapy, brachytherapy, and/or
combination therapy. RCC is often resistant to chemotherapy
and radiotherapy. The most commonly used therapeutic
aids in this study were combination therapy and surgical
aid. Unfortunately, metastatic RCC has a bad prognosis
with a maximum survival rate of appx 5 yr. In some cases,
a patient’s terminal stage of disease results in a loss of
follow-up or death. However, according to the current study,
only 19.7% of individuals died with an average survival time
of 8.5 months. 3.3% of patients had a good prognosis with
no signs of recurrence. In one patient, treatment is going on.
Two cases are under follow-up. These results may be because
of the lack of information available in many of the papers
included in this review.

One of the major limitations of our research was the lack
of information provided for many parameters included for
data extraction.

During the last 83 years (1939-2022), we found only 66 cases
of RCC metastasis to |B. This signifies a rare occurrence of JBM
from RCCC. 10.7% of patients died with a mean survival rate of
8.5 years. The mandible was the most affected gland followed
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by the maxilla. Because of their resemblance to primary
neoplastic and nonneoplastic B lesions, metastatic lesions
go unnoticed the majority of the time. Their diagnosis is a
challenging task for clinicians and pathologists. A thorough
examination of the metastatic lesions is required, including a
review of the patient’s medical history, clinical presentation,
and early diagnosis to identify the primary site of metastasis
and choose the best course of treatment.

Not required.

CCC: clear cell carcinoma, CoCoPop: context, condition,
population, tomography, JBs: jaw bones, JBM: jaw bone
metastasis, NA: not available, OST: oral soft tissues, PRISMA:
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses, RCC: renal cell carcinoma.

SG: Conceptualization, Data curation, Investigation,
Methodology, Project administration, Resources, Validation,
Writing-original draft, Writing-review & editing. AV, SG, HVP,
RS : Investigation, Methodology, Project administration,
Validation. MD, MP, AR,FM: Formal analysis, Final review,
Supervision

Nil.
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