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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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INTRODUCTION

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.[1] In India, the incidence 
of RCC among males is about 2/100000 population and 
among females is about 1/100000 population.[2] 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.[3] 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.[4] The most common 
organs involved in distant metastasis of RCC are the lungs, 
bones, lymph nodes, liver, adrenal glands, and brain.[5] 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.[6] 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,[6‑8] 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.

MATERIALS AND METHODS

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.

Focused question
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.

Search strategy for identification of studies
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].

Screening of studies
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.

Inclusion criteria
•	 Confirmed	cases	of	JBM	via	RCC.	The	papers	included	

were from 1939 to 2022.
•	 Type	 of	 studies:	 Case	 reports,	 case	 series,	 and	

retrospective analysis.
•	 Cases	were	selected	beyond	the	restriction	of	limitations	

on parameters, such as age, gender, ethnicity, or 
socioeconomic status.

•	 Articles	published	in	any	language	were	included.

Exclusion criteria
•	 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.
•	 Cases	with	 RCC	metastasis	 to	 oral	 soft	 tissues	 and	

paranasal sinuses were not included.
•	 Studies	that	did	not	provide	individual	patient	data	were	

excluded.
•	 Editorials,	conference	abstracts,	hypothesis	papers,	Web	

news, media reports, and animal studies.

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

Secondary outcome measures
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.

Risk of bias assessment
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.[9,10] In several papers, 
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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).[11‑37] 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, JB 
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.[36] 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].

Figure 1: PRISMA flowchart showing search strategy
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RCC occurs predominantly during the 5th–6th 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.[4]

Multiple risk factors favor the development of RCC, which 
include smoking, tobacco chewing, alcohol, obesity, and 
hypertension.[4] Smokers are known to exhibit more risk 
of RCC than nonsmokers.[37] Patients with underlying 
comorbidities are at a higher risk of developing cancer 
owing to a lack of immunity.[4] 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.[11] 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.[38] 
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.[39] Because the JB does not have lymphatic capillaries, 
hematogenous metastasis is the most prevalent route here. 
A rich 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 

Table 1: Contd...

S. 
no.

Authors Year Country Type of 
study

Total no. of 
patients

53. Nishi et al. 2020 Japan CR 1
54. Zhang et al. 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

Table 1: Details of publications included in the current review 
(1939‑2022)[11‑37]

S. 
no.

Authors Year Country Type of 
study

Total no. of 
patients

1. Vogt 1939 Germany CR 1
2. Stewart and Bruce 1953 USA CR 1
3. Nesbitt 1959 USA CR 1
4. Shimosato et al. 1959 Japan CR 1
5. Mallett 1961 USA CR 1
6. Meyer and Shklar 1965 USA RA 4
7. Doyle and Goldman 1966 USA CR 1
8. Myres 1967 USA CR 1
9. Maki et al. 1970 Japan CR 1
10. Boles et al. 1971 USA CR 1
11. Dehner 1973 USA RA 1
12. Colonius et al. 1975 Finland CR 1
13. Milobasky et al. 1975 USA CR 1
14. Tani et al. 1976 Japan CR 1
15. Nagayama and Oka 1979 Japan CR 1
16. Stypulkowska et al. 1979 USA RA 2
17. Quinn et al. 1981 USA CR 1
18. Bucin et al. 1982 Sweden CR 1
19. Nishimura et al. 1982 Japan RA 3
20. Sidhu et al. 1982 India CR 1
21. Favia et al. 1986 Japan CR 1
22. Pick et al. 1986 USA CR 1
23. Florine et al. 1988 USA CR 1
24. Zachariadies et al. 1989 Greece CS 1
25. Jones et al. 1990 UK CR 2
26. Ord et al. 1990 UK CR 2
27. Sánchez Aniceto et al. 1990 Spain CR 1
28. Lee et al. 1998 UK CR 1
29. Pruckmayer et al. 1998 Austria CS 1
30. Guyot et al. 1999 France CR 1
31. Honig 2000 Germany CR 1
32. Toranzo‑Fernandez et al. 2000 Mexico CR 1
33. Shetty et al. 2001 India CR 1
34. Zakaria et al. 2004 Malaysia CR 1
35. Sastre et al. 2005 Spain CR 1
36. Heinroth et al. 2006 Germany CR 1
37. Jia et al. 2006 China CR 1
38. Muttagi et al. 2011 India RA 1
39. Kelleys et al. 2012 Turkey CR 1
40. Murakami et al. 2012 Japan CR 1
41. Ahmadania et al. 2013 Iran CR 1
42. Jallu et al. 2013 India CR 1
43. Zhang et al. 2014 China CR 2
44. Liuzzi et al. 2015 Greece CR 1
45. Shah et al. 2016 India CR 1
46. Gooran et al. 2017 Iran CR 1
47. Laeider et al. 2017 Germany CR 1
48. Derakhshan et al. 2018 Iran CR 2
49. Ardhaoui et al. 2019 Morocco CR 1
50. Netto et al. 2019 Brazil CR 1
51. E Bassey et al. 2020 Nigeria CR 1
52. Ludwig et al. 2020 USA CR 1

Contd...
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Table 3: Data describing treatment and prognosis of patients 
with jaw bone metastasis from renal cancer (1939 to 2022)

Pt. 
no.

Treatment 
given

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

1 NA NA NA
2 NA NA NA
3 NA NA NA
4 NA NA NA
5 NA NA NA
6 NA NA NA
7 NA NA NA
8 NA NA NA
9 NA NA NA
10 NA NA NA
11 C, S NA NA
12 NA NA NA
13 NA NA NA
14 C, R, S D NA
15 NA NA NA
16 NA NA NA
17 NA NA NA
18 VPD, BT, R D 2
19 NA D NA
20 NA D NA
21 NA NA NA
22 NA NA NA
23 NA NA NA
24 NA NA NA
25 NA NA NA
26 NA NA NA
27 NA NA NA
28 NA NA NA
29 C NA NA
30 NA NA NA
31 NA NA NA
32 NA NA NA
33 NA NA NA
34 NA NA NA
35 NA NA NA
36 NA NA NA
37 S D NA
38 Embolization NA NA
39 NA NA NA
40 NA NA NA
41 NA NA NA
42 PR NA NA
43 NA NA NA
44 S, C NA NA
45 S, C NA NA
46 S, R D NA
47 R, I UFU ‑
48 N, T D 2
49 TR, RTO NA NA
50 NA NA NA
51 NA NA NA
52 NA NA NA

Table 3: Contd...

Pt. 
no.

Treatment 
given

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

53 NA NA NA
54 R, S, T UFU ‑
55 N, TR, C, R TGO ‑
56 E, S D 13
57 C, R D 11
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 P, I D 11
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

Contd...

of abundant red marrow in the mandible, whereas the 
maxilla contains mostly fatty marrow.[7] 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.[6] 
Angiogenesis plays a crucial role in the development of tumor 
metastasis.

The temporomandibular joint (TMJ) 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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Table 4: Summary of results documented from literature research describing the characteristics of jaw bone metastasis from renal 
cancer (1939–2022)

Feature Number
Total number of papers published 56

•	 Case reports—48
•	 Case series—2
•	 Retrospective analysis—6

Total number of patients  66
Worldwide distribution of cases •	 USA—18 (27.3%)

•	 Japan—10 (15.1%)
•	 UK—6 (9%)
•	 India—5 (7.6%)
•	 Germany=Iran–4 (6%)
•	 Greece=China—3 (4.5%0
•	 Spain—2 (3%)
•	 Austria=Brazil=Finland=France=Korea=Maxico=Malaysi

a=Morocco=Nigeria=Sweden=Turkey—1 (1.5%)
Gender •	 M—36 (54.5%0

•	 F—17 (25.8%)
•	 NA—13 (19.7%)
•	 M: F=2.1:1

Average age of patients (mean, range) •	 Total—54.1 Yr. (1–89 Yr.)
•	 M—53.5 Yr. (1–89 Yr.)
•	 F—52.3 Yr. (2.75–81 Yr.)

Previous history of RCC •	 Y—10
•	 N—21
•	 NA—35

Associated risk factors •	 Y—10 (15.2%)
•	 N—9 (13.6%)
•	 NA—47 (71.2%)
•	 HT—4, RD—3, S—2, T—1, A—1

Jaw involved in metastasis •	 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—8, BL—1)
•	 (A—2, P—3, NA—90
•	 TMJ condyle—2 (3%)
•	 (R=L—1)
•	 Both jaws—1 (1.5%)

Jaw bone as the initial site of metastasis •	 Y—21 (31.8%)
•	 N—11 (16.6%)
•	 NA—34 (51.6%)

Any other site of metastasis •	 Y—30 (45.4%0
•	 N—8 (12.1%)
•	 NA—28 (42.4%)

Average mean time JBM metastasis after nephrectomy •	 35 months (2 Yrs. 11 Mon)
Radiographic appearance •	 NA—42 (63.6%0

•	 OL—17 (25.7%)
•	 Bone resorption—4 (6.1%)

Final diagnosis of metastatic RCC •	 CCC–62 (94%)
•	 CCS—2 (3%)
•	 CCP—1 (1.5%)
•	 SCC—1 (1.5%)

Treatment aids •	 Combined therapy—15 (27.7%)
•	 Surgery—4 (6.1%)
•	 Chemotherapy—2 (3.3%)
•	 Palliative=nephrectomy=embolization=palliative 

radiotherapy=1 (1.6%)
•	 NA—41 (62.1%)

Contd...
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mass accompanied by difficulty in chewing, dysphagia, 
paraesthesia, and pathological fractures.[31,32] 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 TMJ problems. To exclude the primary malignancies of JB, 
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.[40] 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, JB 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.

LIMITATIONS OF CURRENT RESEARCH

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

CONCLUSIONS

During the last 83 years (1939–2022), we found only 66 cases 
of RCC metastasis to JB. 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 

Table 4: Contd...

Feature Number
Prognosis •	 Deaths—13 (19.7%)

•	 Favorable—2
•	 UFU—2 (3.3%)
•	 TGO—1 (1.6%)
•	 NA—48 (72.7%)

Average mean time of death from diagnosis of JBM (range)  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
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by the maxilla. Because of their resemblance to primary 
neoplastic and nonneoplastic JB 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.
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