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Abstract

Background: Lung cancer is one of the leading causes of death worldwide. Lung cancer metastasis to oral region
is very rare. Very few research work has been conducted till date to analyse the jaw bone metastasis from Lung
cancer as the primary source. The goal of this research was to examine published cases of jaw bone metastasis from
lung cancer as the sole primary source from 1% December 1961 to 31* December 2021 and to learn about their
characteristics.

Material and Methods: An electronic search of the published English literature was performed in PubMed/ Medline,
Scopus, Google Scholar, and Research gate databases, using keywords like ‘Lung cancer’, OR/AND ‘Lung carci-
noma’, OR/AND ‘Metastasis’, OR/AND ‘Primary’, OR/AND ‘Source’, OR/AND ‘Oral cavity’ OR/AND ‘Jaw’,
OR/AND ‘Mandible’, OR/AND ‘Maxilla’, OR/ AND ‘Temporomandibular joint’, OR/ AND ‘Condyle’, OR/ AND
‘Ramus’, OR/ AND ‘Maxillary sinus’, AND Initial’, OR/ AND ‘Treatment’, OR/AND ‘Prognosis’, OR/ AND
‘Follow-up’, OR/AND ‘Recurrence’, OR/ AND ‘Survival rate’. We also searched all related journals manually.
Reference list of all articles was also checked. Data extracted were tabulated and summarized.

Results: In total, we found 60 relevant publications with 66 patients in our research. The prognosis was poor, with
a survival time of 1 week to 1.5 years. The most prevalent diagnosed metastatic lung cancer to jaw bones was ade-
nocarcinoma and mandible was the predominant site.
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Conclusions: Jaw bone metastasis from lung cancer is rare and has a bad prognosis. Because of their resemblance
to other jaw problems and late clinical signs, these lesions go unnoticed the majority of the time, making detection
difficult. More cases need to be published in order to raise awareness of these lesions and gain a better understanding

of their characteristics.

Key words: Jaw bone, lung cancer, metastasis, primary, prognosis.

Introduction

According to GLOBOCAN databases, Lung cancer
(LC) has overtaken breast cancer as the 2nd most of-
ten diagnosed cancer worldwide, and it remains one of
the major causes of mortality (1). In 2020, an estimated
2.2 million new cases of LC were diagnosed worldwide,
contributing for around 11.4 % of the global cancer bur-
den (1). LC is characterised by its stealthy nature, remai-
ning asymptomatic until the disease has progressed to an
advanced stage, which is associated with a risk of distant
metastasis. And, most of the time, even once symptoms
arise, patients disregard them, resulting in a delay in
diagnosis and treatment (2). The liver, kidney, adrenals,
brain, skeletal muscles, vertebrae, and other organs are
all involved in distant distribution via LC (3). According
to a retrospective analysis done by Tsuya et al. in 2007,
bone metastasis from LC is a frequent event and the most
common bone metastasized from LC is spine followed by
the ribs, ilium, sacrum, femur, humerus, scapula and ster-
num (4). LC metastasis into the oral cavity is uncommon,
and mostly affects oral soft tissues rather than jaw bones
(JB). Few cases of jaw bone metastasis (JBM) from LC as
the sole primary source have been reported in the literatu-
re. And the prognosis for such cases is poor, indicating the

critical importance of their early identification and mana-
gement. Due to their strong resemblance to benign grow-
th, late appearance, or lack of interpretation, diagnosis of
JBM remains difficult for clinicians and pathologists (5).
The goal of this research was to examine published cases
of JBM from LC as the sole primary source from 1% De-
cember 1961 to 31% December 2021, , as well as to learn
about their characteristics.

Material and Methods

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) standards were used to
conduct this research. There was no need to seek any ethi-
cal approval because of the nature of the current review.
-Focused PECO question

For search screening, we framed a focused PECO ques-
tion; How many cases of JBM from LC as the sole pri-
mary source have been documented in the literature and
what is the prognosis of these metastatic lesions?
Population: Patients with JBM from LC

Exposure: LC metastasis

Comparison: Not applicable for this research

Outcome: Prognosis of JBM from LC

-Search strategy for identification of studies (Fig. 1)

Fig. 1: PRISMA Flow chart showing search strategy and screening.
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An electronic search of the published English literature
was performed in PubMed/ Medline, Scopus, Google
Scholar, and Research gate databases, using keywords
like ‘Lung cancer’, OR/ AND ‘Lung carcinoma’, OR/
AND ‘Metastasis’, OR/AND ‘Primary’, OR/AND
‘Source’, OR/AND ‘Oral cavity” OR/AND‘Jaw’, OR/
AND ‘Mandible’, OR/AND ‘Maxilla’, OR/ AND ‘Tem-
poromandibular joint’, OR/ AND ‘Condyle’, OR/ AND
‘Ramus’, OR/ AND ‘Maxillary sinus’, OR/ AND ‘Ini-
tial’, OR/ AND ‘Treatment’, OR/AND ‘Prognosis’, OR/
AND ‘Follow-up’, OR/AND ‘Recurrence’, OR/ AND
‘Survival rate’ We also searched all related journals ma-
nually. Reference list of all articles was also checked.
-Screening of studies

The current review involved three steps screening of the
studies. In the first step, titles were reviewed by two authors
(SG, MKJ) independently and duplicates were removed.
Then two authors (AG, SB) reviewed the selected abstracts
of all the reports independently. In the final stage, the text
of selected studies was screened by remaining four authors
separately (NK, JD, SKY, ABY). Full report was collected,
discussed, and resolved among all authors for cases that
appeared to fit the inclusion criteria or for which evidence
was insufficient to make a clear determination.

-Inclusion criteria

* Confirmed cases of JBM from LC as the sole primary
source. Papers included were from 1% December 1961 to
31% December 2021.

* Type of studies: Case reports, letter to editor, Retros-
pective analysis and correspondence.

* In retrospective analysis, only those cases were selec-
ted in which LC was the sole primary source of JBM.

* Cases were selected beyond the restriction of limita-
tions on parameters such as age, gender, ethnicity or so-
cioeconomic status, etc.

* Articles published only in English language were in-
cluded.

-Exclusion criteria

* Cases with no definite diagnosis of JBM from LC as
the sole primary source.

* Publications reporting the JBM from any other site
than lung.

* Cases of oral soft tissue metastasis from LC as the pri-
mary source.

* Epidemiological studies, case control studies, cohort
studies which lack individual patient data, were excluded.
* Review articles, editorials, conference abstracts, hypo-
thesis papers, web news, media reports, animal studies.
* Duplicate, irrelevant and incomplete data were exclu-
ded.

* Articles published in languages other than English
were excluded.

-Outcome measures

1. Primary outcome measures: To evaluate the number
of cases of JBM from LC as the sole primary source re-
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ported in the literature from 1% December 1961 to 31%
December 2021, and to determine their prognosis.

2. Secondary outcome measures: To evaluate factors
such as:

°World-wide distribution of cases of JBM from LC
oPatient’s demographic details

°Associated risk factors

°Predominant site of JBM from LC

°Clinical and radiographic features of these metastatic
lesions

°Most prevalent type of metastatic LC

°Type of therapies used to treat such metastatic lesions
-Risk of bias assessment

Most of the studies included in this review were case re-
ports. Risk of bias in the included studies were appraised
following CARE checklist guidelines. In many of the
studies, there was missing information regarding many
parameters used for data extraction in our research. We
tried reaching the authors of those cases to clarify this
bias; however we were unable to recover the missing
information.

-Data extraction & analysis

After study selection, screening and a thorough exami-
nation, the data were extracted. The information gathe-
red was cross-checked and tabulated into three tables
(Tables 1-3 cont.). 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. Ex-
tracted data points in table 1 included demographic de-
tails such as; authors’ names, year of publication, coun-
try, age of patient, gender of patient, previous history of
LC and associated risk factors. Table 2 included clinical
details such as; jaw involved, right/left side, anterior/
posterior side, chief complaint, clinical features, radio-
graphic features, provisional diagnosis, final diagnosis,
side of LC, JB as the initial site of metastasis and any
other site of metastasis. Table 3 described therapeutic
parameters such as; type of treatment given, prognosis,
and cause of death.

Results (Table 4-4 cont.-1)

Results were expressed in descriptive statistics. Our
electronic search yielded a total of 270 articles. No ad-
ditional articles could be found with a manual search.
After removing duplicates, screening titles and abstracts
and the papers that did not fulfil the inclusion criteria,
a total of 60 articles were left and included for data ex-
traction (Fig. 1), (6-46). There were 52 Case reports, 4
Retrospective analysis, 3 letter to editor and 1 Corres-
pondence. Some of the variable assessments in several
papers, particularly in Retrospective analysis, were in-
complete. There were 66 patients in total, with 37 males
(56%) and 25 females (38%). The maximum number of
cases were from India (n-15), followed by Turkey (n-
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Table 1: Demographic data of patients with jaw bone metastasis from lung cancer as the sole primary source (1 December 1961 to 31* December 2021).

S.NO. Authors/ Year Country Age of Gender Previous Associated risk factors/
patient history of Medical history
(years) lung cancer
L. Moses et al. 1961 USA NA NA Y NA
2. Ciola et al. 1977 Switzerland NA NA N NA
3. Compere et al. 1981 France NA NA N N
4. Peacock et al. 1982 UK 53 M N S
5. Huang et al. 1986 Taiwan 49 F N N
6. lietal 1992 Japan 36 M Y S, A
7. Marinella et al. 1997 USA 62 M N Renal transplant, scleroderma
8. Hwang et al. 2004 Korea 58 M N N
9. Kaufmann et al. 2005 Germany 48 M Y NA
10. Bodner et al. 2006 Israel 67 F Y NA
11 Bodner et al. 2006 Israel 71 M Y NA
12. Sari et al. 2006 Turkey 65 M N S,D
13. Yaser et al. 2006 Turkey NA NA N N
14. Pereira-Filho et al. 2007 Brazil 64 F N NA
15. Bircan et al. 2008 Turkey 53 M NA NA
16. Jham et al. 2011 USA 66 F NA NA
17. Jham et al. 2011 USA 54 F NA NA
18. Jham et al. 2011 USA 73 F NA NA
19. Tabib et al. 2011 Israel 49 M N TA, THD
20. Tatlidil et al. 2011 Turkey 50 F N NA
21. Zhang et al. 2011 China 78 M N N
22. Abi-Fadel et al. 2012 USA 71 M Y S, D, CAD, COPD, SS
23. Scolozzi et al. 2012 Switzerland 72 F N N
24. Giugliano et al. 2013 Italy 61 M N S
25. Joel et al. 2013 India 60 F N S
26. Misir et al. 2013 Turkey 55 M N NA
27. Bouzoba et al. 2014 France 46 M NA S, T
28. Dhupar et al. 2014 India 51 F N S
29. Dirican et al. 2014 Turkey 75 F N RD
30. Rajalakshmi et al. 2014 India 78 M N S, T,D
31. Ates et al. 2015 Turkey 51 M N NA
32. Kusunoki et al. 2015 Japan 77 M Y DM
33. Mankapure et al. 2015 India 65 F N T, Betel nut
34. Rajnikanth et al. 2015 India 60 M N HT
35. Scheinder et al. 2015 USA 61 F Y S, HT, PVD, CAO, COPD.
36. Butt et al. 2016 Africa 53 F N Goitre, Hysterectomy
37. Cai et al. 2016 China 63 F Y S
38. Cai et al. 2016 China 71 F N NA
39. Gopal et al. 2016 India 63 F N N
40. Nawale et al. 2016 India 71 M NA NA
41. Nawale et al. 2016 India 59 F NA NA
42. An et al. 2017 Korea 75 M Y (SCC NA
metastasis to
lung)
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Table 1 cont.: Demographic data of patients with jaw bone metastasis from lung cancer as the sole primary source (1 December 1961 to 31% December 2021).

43. Bisht et al. 2017 India 38 M N S
44. Guarda-Nardini et al. Italy 59 F N S
2017
45. McKernon et al. 2017 UK 61 F N S
46. Moraes et al. 2017 Brazil 66 M Y PC, Breast metastasis
47. Pizzuto et al. 2017 Italy 65 M N S
48. Pizzuto et al. 2017 Italy 65 F N S, BC
49. Sharma et al. 2017 India 61 M N T
50. Yanagisawa et al. 2017 Japan 84 M N S
51. Hale et al. 2018 Chile 71 M N S, HT, BPH.
52. Lin et al. 2018 Taiwan 65 F N N
53. Mastuda et al. 2018 Japan 83 M N N
54. Mondal et al. 2018 India 30 F N N
55. Savithri et al. 2018 India 64 F N N
56. Teyateeti et al. 2018 Thailand 72 M N S, BP, Psoriasis.
57. Bonacina et al. 2019 Ttaly 77 M N S
58. George et al. 2019 India 68 M N S, A
59. Karpathiou et al. 2019 Greece 69 M N NA
60. Picot et al. 2019 France 58 M N S
61. Chebil et al. 2020 Tunesia 57 M N S, CAS, M1
62. Gulmez et al. 2020 Turkey 75 M N S, HT, DM.
63. Johnson et al. 2020 USA 66 M N S
64. Tamgade et al. 2020 India 41 M N G
65. Mateus et al. 2021 Portugal 64 F N Leukaemia
66. Patait et al. 2021 India 59 M N S, T, Gutkha

A: Asbestos, BC: Breast cancer, BP: Bell’s Palsy; BPH: Benign prostate hypertrophy; CAS: Carotid artery stenosis; CAO: Carotid artery oc-
clusion; COPD: Chronic obstructive pulmonary disease, D: Drinking, DM: Diabetes mellitus; F: Female, HT: Hypertension, IHD: Ischaemic
heart disease; M: Male, MI: Myocardial infarction, N: No, NA: Not available, PC: Prostate cancer, PVD: Peripheral vascular disease, RD: Renal
disease, S: Smoking, SCC: Squamous cell carcinoma, SS: Septic shock, T: Tobacco, TA: Takayasu’s Arteritis, UK: United Kingdom, USA:

United states of America, Y: Yes.

8), USA (n-8), Italy (n-5), and Japan (n-4). The patients’
average age was 62.9 years (range 30-84 years). Mean
age was 65.5 years in males and 60.9 years in females,
with a range of 38-84 years and 30-75 years for males
and females, respectively. 12 of the 66 patients (18%)
had a previous history of LC, while the other 47 (71.2%)
had none. 26 patients had a habit of smoking (39.3%), 5
had tobacco chewing habit (7.5%), 2 had drinking (3%)
and 1 (1.5%) was having betel nut chewing habit. Many
other underlying comorbidities were also associated.
JBM was observed maximum in mandible (n-45), fo-
llowed by maxilla (n-13) and Temporomandibular joint
(TMJ) (n-8). Left side of mandible predominated as
compared to right side and the right side of the maxilla
was more involved than the left side (5 and 3 cases res-
pectively). One case occurred bilaterally. Metastasis was
seen more in the posterior region of the maxilla as well
mandible. In 3 cases, this site involvement was not clear.
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Out of 13 maxillary cases, 4 occurred in the maxillary
sinus (MS), with right sided predilection (n-3). Condylar
region of TMJ was affected in 8 cases, with 4 cases on
right side and 3 on left side. In 1 case, no site was gi-
ven. Out of 66 cases, 57 patients (86.3%) reported with
a chief complaint related to oro-dental health, while 9
(13.7%) had reported with other chief complaints. 11 pa-
tients (16.6%) had a previous history of extraction. Pa-
tients presented with variable radiographic and clinical
features (Table 4-4 cont.-1). JB was the initial site of me-
tastasis in 47 individuals. (71.2%), while in 15 patients
(22.7%), it was detected after diagnosis of LC. JB was
the only site of metastasis from LC in 32 cases (48.4%),
whereas 25 cases (37.8%) exhibited other parts of the
body also. 35 cases (53%) showed ipsilateral metasta-
sis, while 12 had contralateral (18%), and 4 had bilateral
(6%). The average time of development of JBM from
diagnosis of LC was few days to 10 years. The most
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Table 3: Data describing treatment and prognosis of patients with jaw bone metastasis from lung cancer (1** December 1961 to

31 December 2021).

Jaw bone metastasis from lung cancer

Patient Treatment given Prognosis and follow up Cause of death

Number

1. NA NA NA

2. NA NA NA

3. Surgery NA NA

4. Radiotherapy Death (12 weeks. ADOM) Bronchopneumonia

5. Chemotherapy, Radiotherapy Favorable -

6. Radiotherapy Death (5 mon ADOM) Brain hemorrhage

7. Radiotherapy NA NA

8. NA NA NA

9. Radiotherapy Systemic metastasis NA

10. Supportive Death (4 mon ADOM) Multiple metastasis

11. Chemotherapy Death (1 mon ADOM) Multiple metastasis

12. Chemotherapy, Radiotherapy, Death (Few mon ADOM) Multiple metastasis
Surgery

13. NA NA NA

14. Chemotherapy, Radiotherapy Death (Appx 2 mon ADOM) NA

15. Chemotherapy Death (9 mon ADOM) Relapse of lung cancer

16. Radiotherapy NA NA

17. Radiotherapy NA NA

18. Radiotherapy NA NA

19. Chemotherapy Death (Few weeks. ADOM) Lung infection

20. Surgery Death (12 mon ADOM) Multiple metastasis

21. Declined by patient - -

22. Amrubicin Partial relief -

23. Radiotherapy Death (6 mon ADOM) NA

24. Radiotherapy Treatment going on -

25. Chemotherapy Death (17 mon ADOM) NA

26. Chemotherapy Recurrence, lost to follow up -

27. Surgery NA NA

28. Chemotherapy Lost to follow up -

29. Chemotherapy, Radiotherapy Death (2 mon ADOM) Chronic renal failure

30. Referred to oncologist Death (4 mon ADOM) NA

31 Chemotherapy NA NA

32. Radiotherapy, Surgery Death (Appx 10 mon ADOM) Multiple metastasis

33. Chemotherapy, Radiotherapy NA NA

34. NA NA NA

35. Radiotherapy Death (2 mon ADOM) Multiple metastasis

36. Chemotherapy, Radiotherapy NA Disseminated condition

37. Chemotherapy, Radiotherapy, Death (12 mon ADOM) NA
Surgery

38. Chemotherapy, Radiotherapy, Death (8§ mon ADOM) NA
Surgery

39. Chemotherapy, Radiotherapy Favourable (under follow up) -

40. Surgery NA NA
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Jaw bone metastasis from lung cancer

Table 3 cont.: Data describing treatment and prognosis of patients with jaw bone metastasis from lung cancer (1** December 1961

to 31 December 2021).

41. Surgery NA NA

42. Chemotherapy, Radiotherapy Favourable -

43. Chemotherapy, Radiotherapy Treatment going on -

44. Chemotherapy, Radiotherapy Death (13 mon ADOM) Disseminated condition

45. Referred to oncologist NA NA

46. Chemotherapy Favourable Disseminated condition

47. Radiotherapy Death (0.5 mon ADOM) Pleural effusion, acute
lung failure

48. Surgery (Death (1 week ADOM) Pleural Effusion

49. Radiotherapy Lost to follow up NA

50. Chemotherapy Death (Several Weeks. ADOM) Intracranial haemorrhage

51 Referred to oncologist Death (2 mon ADOM) Multiple organ failure

52. Chemotherapy, Radiotherapy Death ((2 mon ADOM) Respiratory Failure

53. Chemotherapy Favourable -

54. Chemotherapy, Radiotherapy Death (10 mon ADOM) Multiple metastasis

55. Radiotherapy Death (7 mon ADOM) Multiple metastasis

56. Chemotherapy, Radiotherapy Death (7 mon ADOM) Deep vein thrombosis

57. Radiotherapy NA -

58. Chemotherapy, Radiotherapy Treatment going on

59. NA NA -

60. Surgery, Targetoid therapy Death (2 mon ADOM). Multiple metastasis

6l. Chemotherapy Death (5 mon ADOM) Disseminated condition

62. Not given Lost to follow up Multiple metastasis

63. Radiotherapy Treatment going on -

64. NA NA NA

65. Chemotherapy Death (8§ mon ADOM) Disseminated condition

66. NA NA NA

ADOM: After diagnosis of metastasis, mon: Months, NA: Not available

common type of LC diagnosed was Adenocarcinoma (n-
40), followed by Squamous cell carcinoma (n-11). The
most common treatment aids included radiotherapy (n-
15), chemotherapy (n-12), and Surgery (n-6). In several
cases, combined therapy was used. Even after treatment,
29 individuals (44%) died. The period between JBM
diagnosis and death ranged from 1 week to 1.5 years.
Results are summarized in Table 4-4 cont.-1.

Discussion

Metastasis to the oral cavity is a rare occurrence, with
the real incidence unclear (1-2% of all oral cancers) (47).
Because of their rarity, they are sometimes overlooked
for a long time before being discovered and are diagno-
sed during investigations (48). According to epidemio-
logical investigations, LC is the most common primary
source of oral soft tissue metastasis, while Breast cancer

e587

is the most common source of JBM.(5) However, a few
cases of JBM from LC have been recorded in the lite-
rature. In this study, we found 66 documented cases of
JBM from LC.

Studies reveal that JBM affects both genders equally.
In certain studies, however, a male majority was found
(49). In the current study also, there was a little male
predominance, with M: F =1.4:1. JBM can strike at any
age, with peak incidence in 4th-7th decades (50). The
patients in this study ranged in age from 3rd-8th decade.
According to researchers, smoking and tobacco con-
sumption habits are strongly linked to the development
of LC (51). Nicotine and its derivatives, which are found
in tobacco and smoke, help to promote the expression
of oncogenic proteins which leads to the spread of LC
(52). And because these habits are more prevalent in
males, they are more likely to develop LC. People with
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Jaw bone metastasis from lung cancer

Table 4: Summary of results documented from literature research describing the characteristics of jaw bone metastasis from

lung cancer (1% December 1961 to 31 December 2021).

Feature Number
Total number of papers published 60 (CR=52, RA=4, LTE=3,Co=1)
Total number of patients 66

World-wide distribution of cases

India =15 (22.7%)
Turkey=8 (12.1%)
United states of America =8 (12.1%)
Italy=5 (7.5%)
Japan =4 (6%)
China=3 (4.5%)
Israel =3 (4.5%)
France =3 (4.5%)
Korea =2 (3%)
Brazil =2 (3%)
Taiwan=2 (3%)
Switzerland=2 (3%)
United Kingdom =2 (3%)
Germany=1 (1.5%)
Portugal=1 (1.5%)
South Africa=1 (1.5%)
Chile=1 (1.5%)
Greece=1 (1.5%)
Thailand=1 (1.5%)
Tunisia=1 (1.5%)

Gender

M=37 (56%)
F=25 (38%)
NA=4 (6%)

Average age of patients (Range)

62.9 Years. (30-84)

Average age of male patients (Range)

65.5 Years. (30-84)

Average age of female patients (Range)

60.9 Years. (30-75)

Previous history of Lung cancer 12 (18%)

No previous history Lung cancer 47 (71 %)
NA data of previous history of Lung cancer 7 (10.6%)
Associated risk factors 36 (54.5%)

Smoking=26 (39.3%)
Tobacco chewing=5 (7.5%)
Cardiac=6 (9%)
Drinking=2 (3%)
Respiratory=2 (3%)
Renal=2 (3%)
Diabetes mallitus=1 (1.5%)
Betel nut=1 (1.5%)
Others =5 (7.5%)

No risk factors 12 (18%)
NA data of associated risk factors 18 (27.2%)
Chief complaint related to oral health 57 (86.3%)
Chief complaint not related to oral health 9 (13.7%)

History of extraction

11 (16.6%)

No. of cases involving Mandible

Total- 45 (68.1%)
R/L: (R=16, L=19, NA=10)
A/P : (A=7, P=22, NA=16)
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Table 4 cont.: Summary of results documented from literature research describing the characteristics of jaw bone metasta-

sis from lung cancer (1% December 1961 to 31* December 2021).

Jaw bone metastasis from lung cancer

No. of cases involving Maxilla

Total=13 (19.7%)
R/L: (R=5, L=3, BL=])
A/P: (A=2, P=4,NA=3)
Maxillary Sinus=4 (6%)

(R=3,L=1)

No. of cases involving temporomandibular joint

Condyle=8 (12%)
(R=4, L=3, NA=1)

Jaw as initial site of metastasis

Yes=47 (71.2%)
No=15 (22.7%)
NA=4 (6.1%)

Jaw as only site of metastasis

Yes=32 (48.4%)
No=25 (37.8%)
NA=9 (13.6%)

Lung cancer

Average time of detection of metastasis from diagnosis of

Few days to 10 Years.

Clinical features

Swelling=30 (45.4%)
Pain=14 (21.2%)
NCS=14 (21.2%)

Mobile teeth=6 (9%)

Paraesthesia= 6 (9%)
Trismus =6 (9%)

Facial asymmetry=6 (9%)
Poor oral hygiene=6 (9%)
Exophytic =4 (6%)
Clicking sounds= 3 (4.5%)
Unhealed sockets=3 (4.5%)
Ulcerated growth=3 (4.5%)
Lymphadenopathy=3 (4.5%)

Jaw deviation=2 (3%)
Abscess=1(1.5%)

Bluish area=1(1.5%)

NA=6 (9%)

Radiographic features

Radiolucent / Osteolytic =30 (45.4%)
Bone erosion/ destruction=15 (22.7%)
Soft tissue mass=13 (10%)
NA=12 (18%)

Side of lung metastasis

Ipsilateral=35 (53%)
Contralateral=12 (18%)
Bilateral=4 (6%)
NA=15 (22.7%)

Type of lung cancer

Adenocarcinoma = 40 (60.6%)
Squamous cell carcinoma = 11 (16.6%)
Small cell lung cancer =4 (6.1%)
Neuroendocrine carcinoma = 3 (4.5%)
Non-small cell lung cancer = 3 (4.5%)
Large cell lung cancer=3 (4.5%)
Mucoepidermoid carcinoma=1 (1.5%)
NA=1 (1.5%)
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Table 4 cont.-1: Summary of results documented from literature research describing the characteristics of jaw bone metas-
tasis from lung cancer (I December 1961 to 31* December 2021).

Treatment aids

Radiotherapy=15 (22.7%)
Radiotherapy + Chemotherapy =14 (21%)
Chemotherapy=12 (18%)
Surgery=6 (9%)
Chemotherapy+ Radiotherapy+ Surgery=3
(4.5%)

Surgery +Targetoid =1 (1.5%)

Drug therapy=1 (1.5%)
Supportive=1 (1.5%)

Not Given=1 (1.5%)

Declined by patient=1 (1.5%)
NA=7 (10.6%)

Death

29 (44%)

Average time of death from diagnosis of jaw bone metastasis

1 Week- 1.5 Years

Most common cause of death

Multiple metastasis=10 (34.4%)
Disseminated condition =5 (17.2%)
Pleural effusion=2 (6.8%)
Acute lung failure=2 (6.8%)
Lung infection=1 (3.4%)
Deep vein thrombosis=1 (3.4%)
Multiple organ failure=1 (3.4%)
Bleeding =1(3.4%)

Brain haemorrhage=1 (3.4%)
NA=6 (20.6%)

Partial relief of symptoms 1 (1.5%)
Favourable prognosis 5(7.5%)
Treatment going on 4 (6.1%)
Lost to follow up 3 (4.5%)

A: Anterior, BL: Bilateral; CR: Case report, Co: Correspondence, F: Female, L: Left, LTE: Letter to editor, M: Male, NA:

Not available, P: Posterior, R: Right, RA: Retrospective analysis

underlying comorbidities and lung disorders such as
lung disorders, such as ‘chronic obstructive pulmonary
disease’ are more likely to acquire LC and have a worse
prognosis as a result of distant metastasis induced by a
weakened immune system (50). 3% individuals in this
study had respiratory comorbidities. Other most pre-
valent comorbities were cardiac, renal, and endocrinal
(Table 4-4 cont.-1).

LC has increased in emerging countries such as India,
China, Brazil, and others in recent years due to increa-
sing smoking, drinking, and tobacco chewing habits.
While in the developed and industrialized countries, the
incidence rate has fallen down due to recession of these
habits (52). However, the specific regional distribution
of JBM from LC has not been reported in the literature.
In our study, India had the highest number of cases of
JBM from LC followed by Turkey and USA. Various
other regions were also involved (Table 4-4 cont.-1).
Looking at this data, wide region involvement of JBM
from LC can be appreciated.

Pathogenic mechanisms of JBM aren’t completely
understood. Metastasis is a multistage process that in-
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volves tumour cells being detached from their origina-
ting site and being transported to a secondary site via
lymphatic or hematogenous channels (53). One of the
proposed pathways is the “Batson’s plexus,” a valveless
prevertebral venous plexus network that involves retro-
grade tumour cell movement from the lungs to the face
(54). Another method of metastasis in LC involves di-
rect suction, access to the pulmonary vein, and drainage
to the left side of the heart (55). Because the JB does not
have lymphatic capillaries, hematogenous metastasis is
the most prevalent route here. Rich capillary network act
as the milieu for the localization of tumour cells. Metas-
tatic foci are more common in red bone marrow than fa-
tty marrow, which allows for greater trapping of metas-
tatic cells due to slow regulation of blood flow control.
Red bone marrow also contains growth factors that may
help some metastatic tumours cells to colonise faster.
JBM is more common in the mandible (posterior arca
notably the body (premolar-molar region), angle, and
ascending ramus) than in the maxilla, owing to the exis-
tence of abundant red marrow in the mandible, whereas
the maxilla contains mostly fatty marrow (49). Similar
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results were documented in the current research, with
mandibular predominance of JBM and the posterior side
was more affected in both jaws.

LC spread to the paranasal sinuses (PNS) is rare (56).
Joel et al. discovered that the MS were the most com-
mon site of metastasis among the PNS (57). The route of
metastasis at this region is also suggested to be through
hematogenous spread and Batson’s plexus system (58).
TMJ is a rare location of metastasis that usually arises in
the late stages of a cancer that is connected with skeletal
metastasis. According to Irani et al., TMJ and condylar
involvement were the least common among the JBM
(49). Only 8 cases of metastatic LC affecting the TMJ
and condyle were found in the current research. The
exact cause of the uncommon occurrence of metastasis
in the condylar region is unknown, however is thought
to be owing to poor red marrow and a deficit blood flow
from the maxillary and temporal arteries. Furthermore,
the presence of a bone plate in the condylar region may
limit tumour cell proliferation, resulting in decreased tu-
mour cell entrapment (39).

JBM is more difficult to diagnose than soft tissue lesions
for the following reasons.

1. They seem similar to squamous cell carcinoma, the
most frequent malignant tumour of the jaws.

2. The lesions are placed in the centre of the bone.

3. Unless the disease is advanced, the patient has little
subjective symptoms.

4. Lesion radiographs are frequently non-specific.
However, it is possible that the seeming rarity is due in
part to a failure to recognise metastatic tumours in the
jaws. Furthermore, because the jaws are not frequently
inspected at autopsy, some abnormalities may be mis-
sed. As a result, the true incidence of metastatic tumours
in the jaws may be higher.

Patients with JBM present with asymptomatic lesions
to a wide variety of symptoms. The most common
symptoms are numb chin syndrome (NCS) or mental
nerve neuropathy. Pain, swelling, and tooth loosening
are other typical symptoms. Current review revealed
that patients presented with variable symptoms (Table
4-4 cont.-1). The post-extraction site is regarded as one
of the particular JBM sites. Kaugers et al., observed
a substantial link between trauma and oral metastasis.
It backed up the seeding hypothesis, which states that
cells from the lungs collect in traumatic sites via spu-
tum, and that these traumatised areas operate as a bree-
ding ground for cancer cells, leading to distant metasta-
ses. In our research, we could find only 11 individuals
with history of teeth extraction.

JBM is difficult to diagnose since the lesions mimic
various inflammatory disorders of the jaw, periapical
lesions, odontogenic lesions, malignant jaw tumours.
TMJ metastasis can be misinterpreted as TMJ problems.
Many cases in the current study were given a prelimi-
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nary diagnosis of odontogenic tumours, osteomyelitis,
malignant tumours of the jaw, salivary gland tumours,
and so on. Clinicians must be aware of problems that
could result in a misdiagnosis. History of LC could help
in the detection of secondary metastatic cancer. JBM via
LC is a late indication. 18% of the patients in this re-
search were aware of previous LC, whereas 71% had no
such history.

JB metastatic tumours are of high clinical importance
because, they may be the only symptom of an undiag-
nosed underlying malignancy or the first sign of the me-
tastasis. In our study, appx 71% patients had evidence of
metastasis as the initial symptom of the disease.
Radiographic characteristics of JBM are not pathogno-
monic. The type of contact between tumour cells and the
bone microenvironment can lead to osteolytic or osteo-
blastic lesions. Most malignancies are characterised by
osteolysis. Osteoblastic lesions are uncommon like cau-
sed by prostate cancer (58). Certain tumours can cause
reactive new bone development, resulting in a mixed ra-
diopaque and radiolucent lesion. To identify the amount
of soft tissue involvement and other sites of distant me-
tastasis in the body, computerized tomography (CT) and
magnetic resonance imaging (MRI) are required. 45.4%
lesions in the current study manifested as osteolytic,
with ill-defined radiolucency.

Histopathological examination is required to provide a
conclusive diagnosis of the type of JBM. However, it
might be difficult to make an exact diagnosis because
these lesions have a varied histological appearance ra-
ther than a distinct picture. When the major focus of
the primary metastatic site is known, diagnosing the
secondary metastasis can be simple. Other tools, such
as special staining, immunohistochemistry, and electron
microscopy, may be necessary in some circumstances to
determine the initial tumor’s nature.

Many new entities of LC have recently been introduced
to the World Health Organization (WHO) classification
system 2015 (59). Adenocarcinoma has been discovered
to be the most prevalent type of LC that metastasizes to
the JB. And same was the finding in this study as well.
Mucoepidermoid carcinoma is a salivary gland cancer
that seldom spreads to the lungs. Only 1 such case has
been documented in the current research (60).

Although LC entails multiorgan distant metastases, JB
might occasionally be the only site of metastasis. Out of
66 instances in this study, 32 had JB as the only location
of LC metastasis, whereas 25 had metastasis to other parts
of the body as well such as brain, kidney, adrenal, liver,
vertebrae, spine, pelvis, skin, ocular, and skeletal muscles.
JBM treatment and prognosis are determined by the site
of genesis and the extent of the disease. Treatment options
include biopsy, local excision, chemotherapy, radiothera-
py brachytherapy, and/or combination therapy. Common-
ly used therapeutic aids in this study were radiotherapy,
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chemotherapy, surgery and combined therapy. Unfortuna-
tely, JBM by LC has a bad prognosis with a maximum
survival rate of 5 years. Even after treatment, 44% people
died, according to the current study. 5 patients had a good
prognosis with no signs of recurrence.

Limitations of the current study

One of the limitations of current research was small
sample size. Most of studies included were case reports
and case series. Population based analysis was not inclu-
ded. We excluded epidemiological, case control studies
because we also aimed to evaluate individual features of
these metastatic lesions. And in those studies, individual
data of patients was not available.

Conclusions

During the last 60 years (December 1961-December
2021), we found only 66 published cases of LC metas-
tasis to JB, according to our research. These findings su-
ggest that LC metastasis to JB is a rare occurrence. The
prognosis was poor with a survival rate of 1 week to 1.5
years. Metastasis of LC predominantly involved mandi-
ble than maxilla. The most prevalent type of LC diagno-
sed was Adenocarcinoma. Because of their resemblan-
ce to other jaw problems and late clinical signs, these
lesions go unnoticed the majority of the time. Diagno-
sis of JBM 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
medical history, clinical presentation, and early diagno-
sis in order to identify the primary site of metastasis and
choose the best course of treatment. More cases need to
be published in order to raise awareness of these lesions
and gain a better understanding of their characteristics.
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