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Introduction

According to GLOBOCAN databases, renal cell carcinoma
(RCC) is one of the lethal neoplasms leading to approximately
2% of global cancer diagnoses and deaths, projecting to
increase in burden worldwide.1 RCC is the most common
primary renal neoplasm constituting about 80 to 85% of all

renal malignancies. Renal cortex and pelvis are the most
predominant sites. In the recent years, the incidence of RCC
has increasedworldwide owing to the development of newer
imaging aids. In most of the cases, RCC is diagnosed as an
incidental finding during radiological investigations. Only in
10% of patients, “classic triad” of symptoms (i.e., hematuria,
flank pain, and palpable masses) has been noticed.2 One of
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Abstract Background Renal cancer metastasis to oral region is very rare. Studies have been
published analyzing the cases of metastatic tumors to the oral cavity by many
researchers. Very few research studies have been conducted till date to analyze the
renal cancer metastasis as the sole primary source to the oral soft tissues. The goal of
this study was to examine the published cases of oral soft tissue metastasis from renal
cell carcinoma as the only primary source from 1911 to 2022.
Materials and Methods An electronic search of the published literature was per-
formed without publication year limitation in PubMed/Medline, Scopus, Google
Scholar, Web of Science, Science Direct, Embase, and Research Gate databases, using
mesh keywords like (“Renal cancer,” or “Renal carcinoma” or “Renal cell cancer” or
“Renal cell carcinoma”), and (“Metastasis” or “Metastases”), and (“Oral soft tissues” or
“Tongue” or “Palate” or “Tonsil” or “Buccal mucosa” or “Salivary glands”). We also
searched related journals manually and the reference lists.
Results Our research revealed a total of 226 relevant articles with 250 patients.
Parotid glands and tongue were the most common sites of metastasis. 23% patients
died with a survival time of 10 days to 4 years.
Conclusions Oral soft tissue metastasis from renal cell carcinoma has a bad progno-
sis. More cases need to be published in order to raise awareness of these lesions.

DOI https://doi.org/
10.1055/s-0044-1782202.
ISSN 2231-0770.

© 2024. The Author(s).
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution License, permitting unrestricted use,

distribution, and reproduction so long as the original work is properly cited.

(https://creativecommons.org/licenses/by/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India

THIEME

Systematic Review

Article published online: 2024-05-06

https://orcid.org/0000-0001-9972-5762
https://orcid.org/0009-0007-1486-9849
mailto:Sonia.4840@gmail.com
https://doi.org/10.1055/s-0044-1782202
https://doi.org/10.1055/s-0044-1782202


the unique features of RCC is its long-term asymptomatic
clinical behavior and high risk of distant organ metastasis in
the advanced stages. Studies have reported that approxi-
mately 18% of patients with RCC have metastasis at the time
of diagnosis, and in more than 50% of cases, metastasis is
detected during the follow-up period after nephrectomy.3

The most common organs involved in distant metastasis of
RCC are lungs (45%), followed by bones (30%), lymph nodes
(22%), liver (20%), adrenal glands (9%), and brain (9%).4

Metastasis from RCC to oral cavity is very rare—tongue,
gingiva, and mandible being the most affected sites.5 The
prognosis of metastatic lesions in the oral cavity is unfavor-
able because of their late detection owing to resemblance of
benign growths. Literature has reported several studies
analyzing the metastatic tumors to the oral region.6–8 But
a very few research work has been published till date to
analyze solely the RCC metastasis to the oral soft tissues
(OSTs). Thus, this review was conducted to examine the
published cases of OST metastasis (OSTM) from RCC as the
sole primary source in the literature from 1911 to 2022, and
to learn about their characteristics.

Materials and Methods

The current research was carried out following the guide-
lines of Preferred Reporting Items for Systematic Reviews
and Meta-Analyses. Owing to the nature of the current
review, any ethical approval was not required.

Focused Question
To conduct the study, CoCoPop (context, condition, popula-
tion) framework, designed by Joanna Briggs Institute, was
used focusing on the research question “how many cases of
RCC metastasizing to OST have been documented in the
literature, and what is the prognosis of these metastatic
lesions.”

Pop (population): Patients with RCC.
Co (condition): Salivary gland metastasis.
Co (context): Characteristics of these patients.

Search Strategy for Identification of Studies
An electronic search of the published literature was per-
formed without publication year limitation in
PubMed/Medline, Scopus, Google Scholar, Web of Science,
Science Direct, Embase, and Research Gate databases, using
mesh keywords such as “Renal cancer” or “Renal carcinoma”
or “Renal cell cancer” or “Renal cell carcinoma” and “Metas-
tasis” or “Metastases,” and “Oral soft tissues” or “Tongue” or
“Palate” or “Tonsil” or “Buccal mucosa” or “Salivary glands.”
We also searched all related journalsmanually. The reference
list of all articles was also checked (►Fig. 1).

Screening of Studies
The current review involved three steps of screening the
studies. In the first step, titles were reviewed by two authors
(H.V.P., R.S.) independently and duplicates were removed.
Then the other two authors (S.G., H.S.) reviewed the selected

Fig. 1 PRISMA flowchart showing search strategy.
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abstracts of all the reports independently. The reviewers
were calibrated on the basis of their assessment of their titles
and abstracts of the first 50 references retrieved. The kappa
value of agreement between reviewers was 0.82. If the
title/abstracts met the eligibility rule, they were included
in the study. In thefinal stage, the text of selected studieswas
screened by the remaining two authors (J.K., J.K.) separately.
The full report was collected, discussed, and resolved for
cases among all authors that appeared to fit the inclusion
criteria or forwhich evidencewas insufficient tomake a clear
determination.

Inclusion Criteria

• Confirmed cases of OSTM from RCC as the sole primary
sourcewere included. Articles includedwere from1911 to
2022.

• Type of studies: Case reports, case series, retrospective ana-
lysis, clinicopathological studies, prospective studies, origi-
nal researches, systematic reviews, and correspondence.

• Cases were selected beyond the restriction of limitations
on parameters such as age, gender, ethnicity, or socioeco-
nomic status.

• Articles published in any language were included.

Exclusion Criteria

• Cases with no definite diagnosis of OSTM from RCC as the
sole primary source.

• Publications reporting the OSTM from any site other than
kidney.

• Cases with RCCmetastasis to jaw bones were not included.

• Studies which did not provide individual patient’s data
were excluded.

• Review articles, editorials, conference abstracts, hypoth-
esis articles, web news, media reports, animal studies.

Outcome Measures
Primary outcome measures: To evaluate the number of cases
of RCC metastasizing to OST documented in the literature.

Secondary outcome measures: To evaluate other factors
such as world-wide distribution of cases of OSTM from RCC,
patient’s demographic details, associated risk factors, pre-
dominant site of OSTM, clinical features of these metastatic
lesions, most prevalent type of metastatic RCC, and type of
therapies used.

Risk of Bias Assessment
Most of the studies included in this reviewwere case reports
and case series. Risk of bias was appraised following CARE
and Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) checklists.9,10 In several articles,
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 examina-
tion, 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’ timewas given to gather the
information. If the information was still missing, we then

Table 1 Details of publications included in the current review (1911–2022)

Sl. no. Authors Year Country Type of study Total no. of patients

1. Kostenko 1911 Russia CR 1

2. Coenen 1914 Germany CR 1

3. Branch and Norton 1928 USA CR 1

4. McNattin and Dean Jr 1931 USA CR 1

5. Trinca and Willis 1936 USA CR 1

6. Salman and Darlington 1944 USA OR 1

7. Scharg and Jordan 1945 USA CR 1

8. Bernier and Tiecke 1951 USA CR 1

9. Salman and Lengel 1954 USA OR 1

10. Persson and Wallenius 1961 Europe CR 1

11. Patey et al 1965 UK CP 1

12. Cranin et al 1966 USA CR 1

13. Del Carmen et al 1970 USA CR 1

14. Lansigan et al 1973 USA CR 1

15. Satomi et al 1974 Japan CS 3

16. Morri 1975 Japan CR 1

17. Batres et al 1978 USA CR 1

18. Friedlander and Singer 1978 USA CR 1

(Continued)
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Table 1 (Continued)

Sl. no. Authors Year Country Type of study Total no. of patients

19. Nagayama and Oka 1979 Japan CR 1

20. Susan et al 1979 USA CR 2

21. Buchner and Begleiter 1980 Israel CR 1

22. Kucan et al 1981 USA CS 1

23. Bucin et al 1982 Europe CR 1

24. Fitzgerald et al 1982 USA CR 1

25. Nishimura et al 1982 Japan SR 1

26. Percival and Curt 1982 UK CR 1

27. Schaffner et al 1982 USA CS 1

28. Sist et al 1982 USA CR 1

29. Fay and Weir 1983 USA CR 1

30. Bedrosian et al 1984 USA CR 1

31. Lutcavage et al 1984 USA CR 1

32. Smits and Slootweg 1984 Netherland CR 1

33. Zohar et al 1985 Israel CR 1

34. Hessen et al 1986 USA CS 1

35. Kitao et al 1986 Japan CR 1

36. Harrison et al 1987 UK CR 1

37. Inai et al 1987 Japan CR 1

38. Kapoor et al 1987 India CR 1

39. Matsumoto et al 1987 Japan CR 1

40. Som et al 1987 USA RA 1

41. Tsianos et al 1987 Greece CR 1

42. Madison and Frierson 1988 USA CR 1

43. Gunbay et al 1989 Turkey CR 1

44. Hagen et al 1989 Germany CR 1

45. Melnick et al 1989 USA CR 1

46. Muller Mattheis et al 1989 Germany CR 1

47. Owens et al 1989 USA CS 2

48. Coppa and Oszczakiewicz 1990 USA CS 2

49. Martinez-Conde et al 1990 Spain CR 1

50. Ord et al 1990 UK CR 2

51. Pisani et al 1990 Italy CR 1

52. Tsuta et al 1990 Japan CR 1

53. Ishikawa et al 1991 Japan CR 1

54. Pastermoli 1991 Italy CR 1

55. Sarangi and Hameed 1991 UK CR 1

56. Okabe et al 1992 Japan CR 1

57. Ravi et al 1992 India CR 1

58. Shibayama et al 1993 Japan CR 1

59. Corsi et al 1994 Italy CS 1

60. Ziyada et al 1994 UK CR 1

61. Airoldi et al 1995 Italy CR 1

62. Borghi et al 1995 Italy CR 1
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Table 1 (Continued)

Sl. no. Authors Year Country Type of study Total no. of patients

63. Stanley et al 1995 UK CR 2

64. Sykes et al 1995 UK CR 1

65. Aguirre et al 1996 USA CR 1

66. Ficcara et al 1996 Italy CR 1

67. Green et al 1997 UK CR 1

68. Konya et al 1997 Japan CR 1

69. Gangopadhyay et al 1998 Saudi Arabia CR 1

70. Garcia Lozano et al 1998 Spain CR 1

71. Tomita et al 1998 Japan CR 1

72. Vara et al 1998 Spain CR 1

73. Adil et al 1999 Turkey CR 1

74. Navarro et al 2000 Spain CS 2

75. Kundu et al 2001 UK CR 1

76. Li et al 2001 Germany CR 1

77. Fukuda et al 2002 Japan RA 1

78. Ieva et al 2002 Italy CR 1

79. Mekni et al 2002 Africa CR 1

80. Park et al 2002 USA RA 1

81. Pritychyk et al 2002 USA RA 2

82. Goel et al 2003 UK CR 1

83. Lang et al 2003 Ireland CR 1

84. Gogus et al 2004 Turkey CR 1

85. Jayasooriya et al 2004 Sri Lanka CR 1

86. Kyan et al 2004 Japan CR 1

87. Marioni et al 2004 Italy CR 1

88. Lim et al 2005 Australia CR 1

89. Seijas et al 2005 Spain CR 1

90. Tachi et al 2005 Japan CR 1

91. Cochrane et al 2006 UK CR 1

92. Huang et al 2006 Taiwan CS 1

93. Moudouni et al 2006 France CR 1

94. Pomar Blanco et al 2006 Spain RA 1

95. Porter et al 2006 UK CR 1

96. Stanczyk et al 2006 Poland CR 1

97. Stodulski et al 2006 Poland CR 1

98. Torres-Carranza et al 2006 Spain CR 1

99. Andreades et al 2007 Greece CR 1

100. del Rosario Regaldo et al 2007 USA CR 1

101. Kondo et al 2007 Japan CR 2

102. Newton et al 2007 UK CR 1

103. Tanaka et al 2007 Japan CR 1

104. Azam et al 2008 UK CR 1

105. Kalpan et al 2008 Turkey CR 1

106. Longo et al 2008 Italy CR 1

(Continued)
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Table 1 (Continued)

Sl. no. Authors Year Country Type of study Total no. of patients

107. Mrena et al 2008 Finland SR 3

108. Narena-Matamala et al 2008 Chile CR 1

109. Spreafico et al 2008 Italy CR 1

110. Will et al 2008 USA CR 1

111. Basely et al 2009 France CR 1

112. Choi et al 2009 Japan CR 1

113. Dahlstrom 2009 Australia CR 1

114. Kella et al 2009 USA CR 1

115. Laco et al 2009 Czech Republic CR 1

116. Lee et al 2009 Japan CR 1

117. Maestre-Rodríguez et al 2009 Spain CR 1

118. Makos et al 2009 Greece CR 1

119. Massaccesi et al 2009 Italy CR 1

120. Novak et al 2009 Europe CR 1

121. Altinel et al 2010 Turkey CR 1

122. Miah et al 2010 UK CR 1

123. Ogunyemi et al 2010 USA RA 1

124. Saghravanian et al 2010 Iran CR 1

125. Syrolo et al 2010 Poland CR 1

126. Wayne et al 2010 USA CR 1

127. Zhang et al 2010 China CR 1

128. Eivazi Ziaei et al 2011 Iran CR 1

129. Ito et al 2011 Japan CR 1

130. Morvan et al 2011 France CR 1

131. Sinha et al 2011 India CR 1

132. Wadasadawala et al 2011 India CR 1

133. Yoshitomy et al 2011 Japan CR 1

134. Balliram et al 2012 Spain CR 1

135. Deeb et al 2012 USA CR 1

136. Ganini et al 2012 Italy CR 1

137. Ghazali et al 2012 UK CR 1

138. Gi-Julio et al 2012 Spain CR 1

139. Lau et al 2012 Australia CR 1

140. Lawlor et al 2012 USA CR 1

141. Novák et al 2012 Europe CR 1

142. Schwab and Lee 2012 USA CR 1

143. Serouya et al 2012 USA CR 1

144. Marcotullio et al 2013 Italy CR 1

145. Mazeron et al 2013 France CR 1

146. Ray et al 2013 India Co 1

147. Sikka et al 2013 India Co 1

148. Vegara et al 2013 Spain CR 1

149. Yanlan et al 2013 China CR 1

150. Abbaszadeh Bidokhty et al 2014 Iran CR 1
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Table 1 (Continued)

Sl. no. Authors Year Country Type of study Total no. of patients

151. Akatiken et al 2014 Turkey CR 1

152. Hosan-Centenero et al 2014 Spain CR 1

153. Khobragade et al 2014 India CR 1

154. Kotak and Merrick 2014 UK CR 1

155. Kumar et al 2014 India OR 1

156. Kwak et al 2014 South Korea CR 1

157. Maralani et al 2014 Canada CR 1

158. Milner et al 2014 Poland CR 1

159. Suojanen et al 2014 Finland CR 1

160. Tunio et al 2014 Saudi Arabia CR 1

161. Udagar and Rungta 2014 USA CR 1

162. Altuntas et al 2015 Turkey CR 1

163. Bulguru et al 2015 Turkey CR 1

164. Jatti et al 2015 India CR 1

165. Kolokythas et al 2015 USA CR 1

166. Mellioni et al 2015 Italy CR 1

167. Piggati et al 2015 Brazil CR 1

168. Shi et al 2015 China CR 1

169. Ali et al 2016 Sudan CR 1

170. Balaban et al 2016 Turkey CR 1

171. Berkiten et al 2016 Turkey CR 1

172. Guimaraes et al 2016 Brazil CR 1

173. Hussain et al 2016 USA CR 1

174. Kudva et al 2016 India CR 1

175. Majewska et al 2016 Poland CP 9

176. Masaharu et al 2016 Japan CR 1

177. Renda et al 2016 Turkey CR 1

178. Selvi et al 2016 Turkey CR 1

179. Shirazian and Bahrami 2016 Iran CR 1

180. Wang et al 2016 Japan CR 1

181. Erkilic et al 2017 Turkey CR 1

182. Georgy et al 2017 India CR 1

183. Leider et al 2017 Germany RA 2

184. Nifosi et al 2017 Spain CR 1

185. Raiss et al 2017 Morocco CR 1

186. Rocca et al 2017 Italy CR 1

187. Danic et al 2018 Europe CP 1

188. Franzen et al 2018 Germany CR 2

189. Gandala et al 2018 India CR 1

190. Higuera et al 2018 Argentina CR 1

191. Khde et al 2018 USA CR 1

192. Kishore et al 2018 India CR 1

193. Morita et al 2018 Japan CR 1

194. Sahin et al 2018 Turkey RA 1

(Continued)
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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 226 relevant
articles.11–33 The results of the current research were
expressed in descriptive statistics. A total of 250 patients
were included with 168males and 67 females with a male to

female ratio of 2.5:1. The maximum number of cases were
from the United States (n¼54) followed by Japan (n¼28),
United Kingdom (n¼22), Turkey (n¼18), Italy (n¼17),
India¼Poland (n¼16), and Spain (n¼14). The patients’
average age was 62.7 years (range: 18–97). Mean age was
62.4 years in males and 63.7 years in Females. Of the 250
patients, 126 (50.4%) had a previous history of RCC, while 79
had none (31.6%). The most predominant site of OSTM was
salivary glands (39.2%) followed by tongue (27.2%) and
gingiva (16%). OST was the initial site of metastasis in
31.2% of individuals, the only site of metastasis in 57.2% of

Table 1 (Continued)

Sl. no. Authors Year Country Type of study Total no. of patients

195. Vasilyeva et al 2018 USA CR 1

196. Abro et al 2019 USA CR 1

197. Boulanger et al 2019 France CR 1

198. Kilickap et al 2019 Turkey CR 1

199. Kizaekka et al 2019 UK CR 1

200. Nesbitt et al 2019 Australia CR 1

201. Netto et al 2019 Brazil CR 1

202. Sydney et al 2019 Turkey CR 1

203. Albsoul et al 2020 Jordan CR 1

204. Fejsa-Levakov et al 2020 Europe CR 1

205. Halnony et al 2020 Turkey CR 1

206. Kovalevsky et al 2020 Brazil CR 1

207. Nisi et al 2020 Italy CR 2

208. Patel et al 2020 USA CR 1

209. Stojanović et al 2020 Europe CR 1

210. Tsitsika et al 2020 Greece CR 1

211. Vuckovic et al 2020 Podgorica CR 1

212. Cecen et al 2021 Turkey CR 1

213. Chelliah et al 2021 USA CR 1

214. Darshan et al 2021 India CR 1

215. Gopan et al 2021 India CR 1

216. Martire et al 2021 Brazil CR 1

217. Santana et al 2021 Brazil CR 1

218. Torchalla et al 2021 Poland CR 2

219. Villanueva et al 2021 Spain CR 1

220. Williams et al 2021 USA CR 1

221. Baez et al 2022 USA CR 1

222. Krawczyk et al 2022 Poland CR 1

223. Lavanya et al 2022 India CR 1

224. Parosanu et al 2022 Romania CR 1

225. Singla et al 2022 India PS 1

226. Wallace et al 2022 UK CR 1

Abbreviations: CR, case report, Co, correspondence, CP, clinicopathological study, CS, case series, OR, original research, PS, prospective study, RA,
retrospective analysis, SR, systematic review, UK, United Kingdom, USA, United States of America.
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Table 3 Data describing treatment and prognosis of patients with renal cell carcinoma metastasizing to the oral soft tissues
(1911–2022)

Patient no. Treatment done Prognosis Survival time from DOM
to D (in months)

Reason
for death

1. NA NA NA NA

2. NG D 3 NA

3. Died before diagnosis,
diagnosed at autopsy

– – –

4. NG D 1 MM

5. NA NA NA NA

6. NA NA NA NA

7. S D 5 NA

8. NA NA NA NA

9. NA NA NA NA

10. NA NA NA NA

11. S, R NA NA NA

12. NA NA NA NA

13. S NA NA NA

14. NA NA NA NA

15. NG D 1 NA

16. NA Fav/Alive – –

17. NA D 1 NA

18. E, R FAV – –

19. S NA NA NA

20. S D 3 NA

21. Systematic Fav – –

22. NA NA NA NA

23. NA NA NA NA

24. NA NA NA NA

25. Superficial parotidectomy NA NA NA

26. NA NA NA NA

27. S, R D 3 NA

28. NA NA NA NA

29. S Fav – –

30. NA NA NA NA

31. Deep parotidectomy NA NA NA

32. NA NA NA NA

33. S NA NA NA

34. Cryotherapy NA NA NA

35. S NA NA NA

36. NA NA NA NA

37. Superficial parotidectomy NA NA NA

38. S Fav – –

39. S NA NA NA

40. R, C D 7 NA

41. S NA NA NA

(Continued)
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Table 3 (Continued)

Patient no. Treatment done Prognosis Survival time from DOM
to D (in months)

Reason
for death

42. C, I D 2 NA

43. S D NA NA

44. NA NA NA NA

45. NA NA NA NA

46. Partial parotidectomy NA NA NA

47. NA NA NA NA

48. Palliative radiotherapy NA NA NA

49. NA NA NA NA

50. Superficial parotidectomy NA NA NA

51. Complete parotidectomy NA NA NA

52. Superficial parotidectomy D 20 NA

53. S, R D 46 NA

54. NA NA NA NA

55. NA NA NA NA

56. NA NA NA NA

57. Superficial parotidectomy NA NA NA

58. Parotidectomy NA NA NA

59. S D 6 Hepatic insufficiency

60. NA NA NA NA

61. Superficial parotidectomy NA NA NA

62. S D 3 NA

63. Superficial parotidectomy Fav – –

64. I D 6 MM

65. NA NA NA NA

66. S, R, I D 6 NA

67. S D 2 NA

68. Partial parotidectomy NA NA NA

69. NA NA NA NA

70. NA NA NA NA

71. Superficial parotidectomy NA NA NA

72. S D 36 MM

73. NA NA NA NA

74. S NA NA NA

75. S, I Fav – –

76. Superficial parotidectomy NA NA NA

77. NA NA NA NA

78. R D 12 RF

79. Complete parotidectomy Fav – –

80. S NA NA NA

81. R, C, I, IL D 16 Lung metastasis

82. Tumor resection Fav – –

83. R NA NA NA

84. NA NA NA NA
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Table 3 (Continued)

Patient no. Treatment done Prognosis Survival time from DOM
to D (in months)

Reason
for death

85. NA NA NA NA

86. Parotidectomy (TNA) and
nephrectomy

NA NA NA

87. NA NA NA NA

88. Superficial parotidectomy NA NA NA

89. E NA NA NA

90. C NA NA NA

91. S, I, IL NA NA NA

92. S, R D NA NA

93. Superficial parotidectomy NA NA NA

94. Palliative, blood
transfusion

D NA Uncontrolled bleeding

95. S, I Fav – –

96. S D 5 MM

97. NA NA NA NA

98. Superficial parotidectomy NA NA NA

99. R D NA RF

100. S, C NA NA NA

101. S D 1 MM

102. Superficial parotidectomy NA NA NA

103. Parotidectomy NA NA NA

104. S, R, C, I Fav – –

105. S D 6 NA

106. S NA NA NA

107. NA NA NA NA

108. NA NA NA NA

109. S Fav NA NA

110. S NA NA NA

111. S NA NA NA

112. Superficial parotidectomy NA NA NA

113. Tumor resection D 12 DC

114. S, R, I Fav – –

115. R, I D 2 NA

116. NG – – –

117. Superficial parotidectomy NA NA NA

118. NA NA NA NA

119. Superficial parotidectomy NA NA NA

120. R, palliative NA NA NA

121. Complete parotidectomy,
R

NA NA NA

122. NG D NA MM

123. S NA NA NA

124. Complete parotidectomy,
further Tt RBP

Fav – –

(Continued)
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Table 3 (Continued)

Patient no. Treatment done Prognosis Survival time from DOM
to D (in months)

Reason
for death

125. E NA NA NA

126. E Fav NA NA

127. Superficial parotidectomy NA NA NA

128. S, R Fav – –

129. NA NA NA NA

130. NA NA NA NA

131. S, R D 5 NA

132. NA NA NA NA

133. E, I NA NA NA

134. S NA NA NA

135. S, R D 12 NA

136. S, C D 9 MM

137. S, palliative NA NA NA

138. Superficial parotidectomy Fav NA NA

139. R D 12 NA

140. Palliative D 3 NA

141. Superficial parotidectomy NA NA NA

142. S Fav – –

143. Palliative D 2 NA

144. Palliative radiotherapy Fav – –

145. S D 24 NA

146. S D 3 NA

147. Complete parotidectomy,
R, C

Fav – –

148. Embolization D NA RF

149. S D 5 NA

150. S, R Fav – –

151. Superficial parotidectomy NA NA NA

152. Complete parotidectomy Fav – –

153. Cryosurgery D 12 NA

154. S, R, I NA NA NA

155. Superficial parotidectomy Fav – –

156. S, R Fav – –

157. Brachytherapy D 5 MM

158. I NA NA NA

159. R NA NA NA

160. S Fav – –

161. IL UFU – –

162. S Fav – –

163. Complete parotidectomy,
further Tt refused by
patient

NA NA NA

164. NA NA NA NA

165. S NA NA NA
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Table 3 (Continued)

Patient no. Treatment done Prognosis Survival time from DOM
to D (in months)

Reason
for death

166. S, C UFU – –

167. C, R, conservative UFU – –

168. Parotidectomy with
preservation of FN, R

UFU – –

169. Parotidectomy (partial),
nephrectomy, sunitinib

Fav – –

170. S, C TGO – –

171. S, R Fav – –

172. Complete parotidectomy,
adrenalectomy,
nephrectomy

Fav – –

173. Systematic NA (size increased) – –

174. I NA NA NA

175. Total parotidectomy
sacrificing FN, RND, and
hemithyroidectomy with
isthmectomy

NA – –

176. S, C, R UFU – –

177. Superficial parotidectomy Fav – –

178. S NA NA NA

179. NA NA NA NA

180. Superficial parotidectomy Fav – –

181. R, TKI Fav – –

182. NA NA NA NA

183. S, I NA – –

184. NA NA NA NA

185. R, TKI, S Fav – –

186. Palliative radiotherapy NA NA NA

187. Complete parotidectomy NA NA NA

188. Complete parotidectomy NA NA NA

189. NA NA NA NA

190. Tumor resection NA NA NA

191. Superficial parotidectomy NA NA NA

192. Complete parotidectomy NA NA NA

193. Tumor resection NA NA NA

194. Complete parotidectomy NA NA NA

195. Tumor resection NA NA NA

196. R, S Fav – –

197. Complete parotidectomy NA NA NA

198. NA NA NA NA

199. NA D 6 NA

200. Sunitinib (targetoid) TGO – –

201. C NA NA NA

202. R, TKI D 1 MM

203. S, R Fav – –

(Continued)
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Table 3 (Continued)

Patient no. Treatment done Prognosis Survival time from DOM
to D (in months)

Reason
for death

204. S D 3 NA

205. Planned for S, C, (NG) NA NA NA

206. Systemic D 10 d Hemorrhage

207. NA NA NA NA

208. S, R, C D 6 MM

209. Parotidectomy with
preservation of FN

NA NA NA

210. Parotidectomy Fav – –

211. Symptomatic therapy NA NA NA

212. S, R Fav – –

213. S, R, C, TKI NA NA NA

214. C, conservative Fav – –

215. S Fav – –

216. S, R D 8 MM

217. RTO NA NA NA

218. Systematic Fav – –

219. Palliative R D 21 d NA

220. Tonsillectomy NA NA NA

221. C, R Fav – –

222. E, palliative radiotherapy TGO – –

223. C, R D 4 NA

224. Partial parotidectomy UFU – –

225. Planned for R, C D 12 NA

226. Palliative D 20 d NA

227. RBP D 12 NA

228. S, C, R D 6 NA

229. S Fav – –

230. S Fav – –

231. E, RTO D NA NA

232. RTO UFU – –

233. Systematic Fav – –

234. RTO UFU – –

235. CT, C D 1 NA

236. E Fav – –

237. Targetoid therapy NA NA NA

238. NA NA NA NA

239. Parotidectomy Fav – –

240. Parotidectomy NA NA NA

241. Radical excision of gland Fav/TGO – –

242. Radical excision of gland Fav/TGO – –

243. S Fav – –

244. Lost to follow-up – – –

245. E D 15 NA
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cases, whereas 24.8% of cases involved other distant sites too.
The most common type of RCC diagnosed was clear cell
carcinoma (CCC). Major therapeutic aids included were
surgery (41.2%) and combined therapies (22%) (►Table 4).
Twenty-three percent of patients died with a mean survival
rate of 10 days to 4 years.

Discussion

Metastasis to the oral cavity is a rare occurrence, with the
real incidence unclear (1–2% of all oral cancers). Because of
their rarity, they are often overlooked for a long time before
being discovered and are diagnosed during investigations.

Table 3 (Continued)

Patient no. Treatment done Prognosis Survival time from DOM
to D (in months)

Reason
for death

246. Nephrectomy TGO – –

247. R, systematic UFU – –

248. T, R TGO – –

249. Targetoid UFU Fav/Alive –

250. E, R, palliative
immunotherapy

Fav, UFU –

Abbreviations: C, chemotherapy; CT, cryotherapy; D, death; d, days; DC, deteriorated condition; DOM, diagnosis of metastasis; E, excision; Fav,
favorable; I, interferon; IL, interleukin; MM,multiplemetastasis; NA, not available; NG, not given; RBP, refused by patient; RF, respiratory failure; RTO,
referred to oncologist; S, surgery; TGO, treatment going on; Tt, treatment; UFU, under follow-up.

Table 4 Summary of results documented from literature research describing the characteristics of renal cell carcinoma
metastasizing to the oral soft tissues (1911–2022)

Feature Number

Total number of articles published 226
• Case reports—198
• Case series—9
• Retrospective analysis—8
• Original research—3
• Clinicopathological study—3
• Systematic reviews—2
• Correspondences—2
• Prospective study—1

Total number of patients 250

World-wide distribution of cases • USA—54 (21.6%)
• Japan—28 (11.2%)
• UK—22 (8.8%)
• Turkey—18 (7.2%)
• Italy—17 (6.8%)
• India¼ Poland—16 (6.4%)
• Spain—14 (5.6%)
• Germany—9 (3.6%)
• Europe—7 (2.8%)
• Brazil—6 (2.4%)
• France—5 (2%)
• Australia¼ Finland¼Greece¼ Iran—4 (1.6%)
• China—3 (1.2%)
• Israel¼ Saudi Arabia—2 (0.8%)
• Africa¼Argentina¼Chile¼Czech Republic¼ Jordan¼Morocco¼ the Netherland

¼ Ireland¼Romania¼Russia¼ Sri Lanka¼ Sudan¼ South Korea¼Canada¼ Taiwan
—1 (0.4%)

Gender • M—168 (67.2%)
• F—67 (26.8%)
• NA—15 (6%)

M:F¼ 2.5:1

Average age of patients (range) • Total—62.7 y (18–97 y)
• Males—62.4 y (27–86 y)
• Females—63.7 y (18–97 y)

(Continued)
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Table 4 (Continued)

Feature Number

Previous history of RCC • Yes—126 (50.4%)
R—35 (27.7%)
L—48 (38.1%)
NA—43 (34.1%)

• No—79 (31.6%)
• NA—45 (18%)

Associated risk factors • Yes—114 (45.6%)
• No—85 (34%)
• NA—51 (20.4%)
• Hypertension—14 (12.3%)
• Smoking—12 (10.5%)
• Renal¼other malignancies—7 (6.1%)
• Alcohol¼ cardiac¼DM¼ respiratory—4 (3.5%)
• MM—3 (2.6%)
• Tobacco¼ anemia¼ thyroid¼prostate—2 (1.7%)
• Areca nut¼HOE¼ FNP¼ family history of RCC¼ recurrent RCC—1 (0.8%)
• Others—10 (8.8%)

Site of oral metastasis • Salivary glands—98 (39.2%)
o Parotid—84 (85.7%)
(R—36, L—32, BL—3, SNA—13)

o Submandibular—12 (12.2%)
(L—4, R—6, BL—0, SNA—2)

o Minor glands retromolar—1 (1%)
o Wharton duct—1 (1%)

• Tongue—68 (27.2%)
(base—12, dorsum—9, tip—6, ant—3, post—2, L—6, R—6, body—1, SNA—23)

• Gingiva—40 (16%)
(maxillary—15, mandibular—12, SNA—13)

o Maxillary—(ant—6, post—1, SNA—8)
(R—2, L—3, both—3, SNA—7)

o Mandibular (ant—3, post—4, both—2, SNA—3)
(R—3, L—2, both—2, SNA—5)

• Lip—12 (4.8%)
(upper—5, lower—6, SNA—1)

• Buccal mucosa—11 (4.4%)
(R—2, L—7, NA—2)

• Hard palate—8 (3.2%)
• Palatine tonsils—6 (2.4%)
• Uvula—3 (1.2%)
• Chin—3 (1.2%)
• Soft palate—2 (0.8%)
• Retromolar region—1 (0.4%)
• Facial skin—1 (0.4%)
• Cheek—1 (0.4%)
• SNA—1 (0.4%)

Oral soft tissues as the initial site of
metastasis

• Yes—78 (31.2%)
• No—128 (51.2%)
• Detected at the same time—1 (0.4%)
• NA—43 (17.2%)

Any other site of metastasis • Yes—62 (24.8%)
• No—143 (57.2%)
• NA—45 (18%)

Average time of detection of me-
tastasis after history of
nephrectomy

3 weeks to 26 years

Type of RCC • CCC—241 (96.4%)
• Papillary carcinoma—1 (0.4%)
• Collecting duct carcinoma—1 (0.4%)
• TCC of renal pelvis—1 (0.4%)
• NA—6 (2.4%)
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RCC is the third most common tumor metastasizing to oral
cavity after lung, and liver cancer.34 In the current research,
we found 250 cases of primary RCC metastasizing to OST.

RCC is the most common solid renal tumor 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 2/100,000 population and among
females is about 1/100,000 population.35 RCC has rapidly
become more common in the developed world over the past
decades,36 more than doubling in incidence in the United
States since 1975. In our research also, the maximum num-
ber of cases were from the United States followed by Japan,
United Kingdom, Turkey, India, Spain, Poland, and Europe
(►Table 4).

RCC occurs predominantly during fifth to sixth decades
exhibiting a male predilection with a male:female ratio of
1.5:1. In the current study also, there was a male predomi-
nance, with a male:female ratio¼2.5:1. However, the age
ranged between first and ninth decades.

Multiple risk factors favor the development of RCC which
include smoking, tobacco chewing, alcohol, obesity, hyper-
tension, cardiac, liver and renal diseases, urinary stones,
diabetes, drug usage, and malnutrition.2 Studies have

reported that cigarette smoke contains many carcinogens
as well as the highly addictive substance called nicotine. As
they are filtered through the nephron, these particles are
metabolized and promote inflammation and induce DNA
damage, paving the way for carcinogenesis. Smokers are
known to exhibit more risk of RCC than non-smokers.37

However, in the current research, only 10.5% of cases have
revealed the habit of smoking. Many had variable comorbid-
ities, including renal, cardiac, and endocrinal diseases, and
history of other malignancies. One patient revealed the
family history of RCC.

Pathogenic mechanisms of metastasis to the OST are not
completely recognized. Route of secondary metastasis may
be hematogenous, lymphatic, or direct invasion. Metastatic
RCC spreads predominantly following the hematogenous
route. One of the proposed pathways is via Batson’s valve
plexus system. Angiogenesis plays a crucial role in the
development of tumor metastasis. The tumor-derived micro
vesicles break off from the primary site. These micro vesicles
appear to carry a cancer stem cell phenotype andmicroRNAs
which stimulate angiogenesis.4 RCC is naturally a pre-angio-
genetic cancer. It is hypothesized that the kidneys receive
about 25% of the circulating blood volume per minute, in
addition to the release of vascular endothelial growth factor

Table 4 (Continued)

Feature Number

Treatment aids • Surgical aids—103 (41.2%)
(parotidectomy—48, not specified—43, excision—8, tumor resection—6)

• Combined therapy—55 (22%)
• Radiotherapy—5 (2%)
• Systematic—5 (2%)
• Interferon—3 (1.2%)
• Palliative radiotherapy—3 (1.2%)
• Palliative treatment—3 (1.2%)
• Symptomatic—2 (0.8%)
• Targetoid therapy—2 (0.8%)
• Chemotherapy—1 (0.4%)
• Cryotherapy—1 (0.4%)
• Cryosurgery—1 (0.4%)
• Brachytherapy—1 (0.4%)
• Interleukins—1 (0.4%)
• Embolization—1 (0.4%)
• Refused by patient—1 (0.4%)
• Referred to oncologist—4 (1.6%)
• Tt planned but died before—1 (0.4%)
• Tt planned but further information NA—1 (0.4%)
• NA—50 (20%)
• NG—6 (2.4%)

Prognosis • Deaths—57 (23%)
• Favorable—48 (19%)
• UFU—11 (4.4%)
• TGO—7 (2.8%)
• LFU—1 (0.4%)
• NA—125 (50%)

Average time of death from diag-
nosis of oral metastasis

10 days to 4 years

Abbreviations: Ant, anterior; BL, bilateral; DM, diabetic mellitus; F, female; HOE, history of extraction; L, left; LFU, lost to follow-up; M, male; MM,
multiple metastasis; NA, not available; NG, not given; post, posterior; R, right; RBP, refused by patient; RCC, renal cell carcinoma; SNA, site not
available; TGO, treatment going on; Tt, treatment; UFU, under follow-up; Y, yes; y, years.
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and other angiogenic factors by RCC, resulting in the hyper-
vascularity of these tumors and their association with arte-
riovenous shunts contributing to the unique hematogenous
route of spread. Majority of cases of RCC involve dysfunction
of Von–Hippel–Lindau gene which promotes ubiquitination
and inactivation of hypoxia-induced factor in healthy indi-
viduals which creates a pre-angiogenic environment.4

The OST has a rich capillary network, and the uneven
basement membrane of proliferating capillaries may allow
malignant cells to penetrate the tissues more easily.

The most common site of OSTM is the attached gingiva
(57%), followed by the tongue (27%), tonsil (8%), palate (4%),
lip (3%), buccal mucosa (BM) (1%), and floor ofmouth (<1%).9

OSTM of the RCC mostly affects tongue, gingiva, and parotid
glands.5 In the current study, the majority of RCC metastasis
to OSTwere found in salivary glands (39.2%), tongue (27.2%),
gingiva (16%), lip (4.8%), BM (4.4%), HP (3.2%), palatine tonsils
(2.4%), uvula (1.2%), soft palate (SP) (0.8%), and in the
retromolar region¼minor glands¼Wharton duct¼ facial
skin¼ cheek (0.4%). And the results were compared with
the previous reviews (►Table 5). Malignant neoplasms of the
salivary glands are very rare with 1 to 4% occurrence and the
parotid gland being themost affected. Approximately 0.1% of
all salivary gland metastatic neoplasms exhibit a primary
focus to be RCC. In parotid, RCCmetastasis is mainly through
hematogenous route due to high vascularity of these lesions.
Udager and Rungta and Lieder et al published a review of the
literature reporting 36 and 45 cases of RCC parotid metasta-
sis.12,13 In our research, 98 of 250 cases involved the salivary
glands, with maximum instances involving the parotid
(84/240). SMG involved only 12 cases. None of the cases
involved sublingual gland. One case affected solely the
Wharton duct. While in another case, only minor salivary
glands of retromolar region were involved. The tongue is a
highly circulatory organ, which creates ideal conditions for
the spread of cancer. Posterolateral and dorsal part are more
often involved in metastasis due to rich capillary and lym-
phatic network and immobility. Irani in 2016 documented
that in 19 of 58 cases of RCC, metastatic site was the tongue.5

In the current research, 67 of 250 cases of metastatic RCC
involved the tongue, maximally affecting the base with 12
cases followedby dorsum, tip, and lateral border. Chronically,
inflamed mucosa of gingiva, particularly the attached gingi-
va, contains a dense capillary network that can trap malig-
nant cells and promote metastases. In the current research,
gingiva was the third most common site of RCC metastasis
(16% cases). Studies conclude that gingival metastasis mostly
occurs in mandibular area than in maxillary with predomi-
nancy of posterior side involvement.5–8 In the current re-
search, however, there was maxillary predilection. Anterior
region was mostly affected in maxilla, whereas there was
almost equal involvement of anterior and posterior sides in
mandible. The extraction site of tooth is thought to be a
microenvironment rich in local growth factors that encour-
age metastatic cell development.5 In our research, one pecu-
liar case of post-extraction sitemetastasis has been observed
in which patient approached with a complaint of painful
growth in the region of extracted tooth after 7 days. Lip, BM, Ta
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HP, SP, uvula, and tonsils are the rare sites of OSTM from
distant resources. Few cases of lip metastasis have been
reported fromcolon andgastric cancers. In the present review,
only 12 cases of lip and11 cases of BM fromRCCwere notified.
Themost commonmalignant neoplasmsof thepalatalmucosa
are known to be minor salivary gland tumors and metastatic
tumor from a distant organ in this region is uncommon.38 In
the present research, only 13 cases were found in the palate
region.According toa research, only0.8%ofmalignant palatine
tonsillar tumours was from an extra-tonsillar source.39 Lym-
phatic spread to tonsils is rare due to lackof afferent lymphatic
capillaries except retrograde spread via cervical lymph nodes
or direct spread; thus, metastatic pathway is unclear. In the
current literature,onlysixcasesofpalatinetonsillarmetastasis
from RCC have been observed.

Oral metastatic tumours are of high clinical importance
because they may be the only symptom of an undiagnosed
underlying malignancy or the first sign of the metastasis. In
our study, 31.2% cases of OSTM from RCC presented as the
initial site of metastasis, whereas in 51.2% cases, metastasis
was detected after the nephrectomy done for RCC, with an
average time of 3 weeks to 26 years. The clinical aspects of
kidney metastasis in the OST vary according to the anatomi-
cal site involved characterized by rapidly growing painful or
asymptomatic swellings that bleed easily, difficulty in chew-
ing, and dysphagia. One of the characteristic features of
metastatic RCC is their intense vascularization. These meta-
static lesions often become difficult to diagnose because
their variable appearances bear close resemblance to some
benign hyperplastic or reactive oral lesions. In the present
research, rapidly increasing vascular swelling was the most
predominant clinical feature observed. Other lesions
appeared as ulcerative, exophytic, pedunculated, nodular,
and edematous. A history of primary tumor could help in the
detection of secondary metastatic deposits. Before the met-
astatic spread to the oral cavity, the majority of patients are
aware of their primary tumours. However, metastasis to OST
via RCC is a late indication. In the current research, 50.4% of
patients had a previous history of primary RCC with neph-
rectomy; 31.6% of patients did not reveal such history.

Histopathological examination is required to provide a
conclusive diagnosis of the type of metastatic lesion. How-
ever, it might be difficult to make an exact diagnosis because
of varied histological appearance, particularly when the
major focus of primary site is unknown. Other tools, such
as special staining, immunohistochemistry, and electron
microscopy, may be necessary in some circumstances to
determine the initial tumor’s nature. Histopathologically,
RCC has been divided into various subgroups. The World
Health Organization classification of urogenital tumors in
2022 have introducedmany new entities in the RCC.40 CCC is
the most predominant type and has been discovered to be
themost prevalentmetastasizing to the OST. Thefinding was
same in this study as well. 96.4% cases were diagnosed to be
CCC. Although RCC entails multiorgan distant metastases,
OST might occasionally be the only site of metastasis. Out of
250 instances in this study, 143 had OST as the only location
of RCC metastasis, whereas 62 had metastasis to other

regions as well, such as lungs, brain, adrenals, liver, verte-
brae, spine, pelvis, skin, and skeletal muscles.

Treatment options for metastatic RCC include biopsy,
surgery, chemotherapy, radiotherapy, brachytherapy,
and/or combination therapy. The most commonly used
therapeutic aids in this study were surgical aids (41.2%)
and combination therapy (22%). Salivary gland lesions
were treated by parotidectomy, superficial, deep, partial,
or total depending on the site. Unfortunately, OSTM by RCC
has a bad prognosis with a maximum survival rate of
approximately 5 years. In some cases, a patient’s terminal
stage of disease results in a loss of follow-up or death. Even
after treatment, 57 people died, according to the current
study with a survival time of 10 days to 4 years. Multiple
metastases, deteriorated systemic condition, hepatic insuf-
ficiency, and uncontrolled bleeding were the most common
causes of death. Forty-eight patients had a good prognosis
with no signs of recurrence. In seven patients, treatment is
going on. Eleven cases are under follow-up.

Limitations of the Current Study

One of the limitations of current research was small sample
size. Most of the included studies were case reports and case
series. And inmanyof the included studies, individual data of
patients were not available.

Conclusions

During the last 111 years (1911–2022), we found only 250
cases of OSTM from RCC as the sole primary source. This
signifies a rare occurrence of OSTM from RCC. The prognosis
was poor involving 23% deaths with a survival rate of few
days to 4 years. Parotid, tongue, and gingiva were the most
prevalent sites to get metastasized. Because of their resem-
blance to other pathologies, and late clinical signs, these
lesions go unnoticed the majority of the time. Diagnosis of
oral metastatic lesions is a challenging task for the clinicians
and pathologists. A thorough examination of the metastatic
lesions is required, including a review of the patient’s medi-
cal history, clinical presentation, and early diagnosis in order
to identify the primary site of metastasis and choose the best
course of treatment.
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