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Introduction
Multiple	 primary	 malignancy	 (MPM)	 in	 a	
cancer	 patient	 is	 not	 a	 new	 or	 a	 very	 rare	
occurrence.	The	 diagnosis	 of	 a	 second	or	 a	
third	primary	is	very	often	not	easy	to	arrive	
at	 due	 to	 the	 possibility	 of	 recurrent	 or	
secondary	lesions	from	the	first	malignancy	
confounding	 the	 issue.	 This	 can	 lead	 to	
delay	 in	 initiation	 of	 appropriate	 treatment	
and	 can	 affect	 overall	 prognosis	 and	
survival.	The	most	common	presentation	of	
MPMs	is	as	dual	malignancies.[1,2]

The	 concept	 of	 MPMs	 in	 one	 individual	
was	first	described	by	Billroth	in	1889.[3]	In	
1921,	Owen	published	a	report	highlighting	
the	 possible	 causes	 of	MPMs	wherein	 they	
found	 4.7%	 of	 cases	 of	 multiple	 growths	
in	 3000	 cases	 of	malignancy.[4]	Warren	 and	
Gates[5]	 published	 the	 first	 literature	 about	
multiple	 cancers	 in	 1932	 and	 described	
the	 following	 salient	 points	 for	 their	
diagnoses:	(a)	each	of	the	tumors	should	be	
malignant	 with	 proven	 histology,	 (b)	 they	
should	 be	 histologically	 distinct	 from	 each	
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Abstract
Background:	 Encountering	 more	 than	 one	 malignancy	 in	 a	 cancer	 patient	 is	 no	 longer	 uncommon;	
this	 increasing	 incidence	 is	 mostly	 attributable	 to	 the	 improvements	 in	 life	 expectancy,	 awareness,	
and	 diagnostic	 facilities.	 This	 article	 aims	 to	 highlight	 this	 institute’s	 experience	 in	 diagnosis	 and	
treatment	 of	 patients	 of	 multiple	 primary	 malignancies	 and	 a	 comprehensive	 review	 of	 literature.	
Materials and Methods:	 This	 is	 a	 descriptive	 study	 of	 retrospectively	 collected	 data	 of	 a	 single	
institution	over	4	years	from	2013	to	2016.	Known	cases	of	cancer	who	were	diagnosed	with	a	second	
primary	malignancy	were	included	in	the	study.	Various	details	such	as	age,	sex,	site	of	disease,	temporal	
relation	of	two	cancers	(synchronous	or	metachronous),	family	history,	tobacco	use,	treatment	given,	and	
survival	at	1	year	were	recorded,	organized	in	a	tabular	form,	analyzed,	and	described.	Results:	A	total	of	
29	cases	of	dual	malignancies	comprising	0.74%	of	a	total	of	3879	patients	of	cancer	were	encountered.	
Seventy‑two	percent	of	 the	 cases	were	metachronous	 and	5	years	was	 the	mean	 time	 interval	 between	
tumors.	 There	 was	 a	 female	 preponderance,	 and	 the	 average	 age	 was	 56	 years.	 Breast	 was	 the	 most	
common	site	of	malignancy.	At	1	year	from	diagnosis	of	second	primary,	69%	of	the	patients	were	alive	
and	27%	were	disease‑free.	Conclusion:	Second	primary	in	a	patient	of	cancer	is	becoming	increasingly	
common	and	the	suspicion	of	the	same	should	always	be	borne	in	mind	during	follow‑up.	Prognosis	as	
well	as	intent	of	treatment	depends	on	respective	stages	of	the	two	malignancies.
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other,	 and	 (c)	 the	 exclusion	 of	 metastasis	
should	always	be	made.	In	1977,	Moertel[5,6]	
further	 refined	 the	 concept	 and	 classified	
multiple	 primary	 cancers	 and	 multicenter	
cancers	 into	 various	 groups	 based	 on	 their	
tissue	and	organ	of	origin	[Table	1].

MPMs	 can	 be	 divided	 into	 synchronous	
or	 metachronous	 on	 the	 basis	 of	 the	
time	 interval	 between	 the	 diagnosis	
of	 the	 two	 primaries.	 As	 per	 Moertel	
et al.,[7]	 synchronous	 or	 “simultaneous”	
malignancies	 are	 those	 primary	 tumors	
which	 occur	 in	 the	 same	 patient	 within	
6	 months	 of	 each	 other,	 whereas	
metachronous	 or	 “interval”	 malignancies	
are	 those	 that	 occur	 in	 the	 same	 patient	
separated	 by	 a	 period	 that	 is	 >6	 months.	
Although	 this	 definition	 of	 synchronous	
and	 metachronous	 tumors	 is	 the	 one	 most	
commonly	 used,	 it	 is	 not	 the	 only	 one	 and	
other	 researchers	 have	 used	 12	months	 and	
other	 varying	 time	 intervals	 to	 define	 the	
temporal	relation	between	MPMs.

Indian	 data	 on	MPMs	 are	 limited	 to	 a	 few	
case	 reports	 or	 case	 series,[8‑10]	with	 limited	
or	 no	 follow‑up.	 Collection	 of	 long‑term	
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data	 with	 adequate	 follow‑up	 and	 survival	 analysis	 is	
crucial	to	understanding	the	natural	history	of	patients	with	
MPMs	 in	 our	 country.	 In	 this	 retrospective	 analysis,	 we	
aim	to	report	 the	 incidence	of	dual	malignancy	seen	 in	our	
practice	 and	 the	 demographic	 distribution,	 the	 patient	 and	
disease	characteristics,	and	the	management	offered	in	such	
cases.

Materials and Methods
This	 is	 a	 descriptive	 study	 of	 retrospectively	 collected	
data	 from	 the	 cancer	 registry	 of	 a	 tertiary	 cancer	
hospital.	 Records	 of	 patients	 registered	 and	 treated	 at	
our	 center	 over	 a	 period	 of	 4	 years	 from	 January	 2013	 to	
December	2016	were	perused.	All	patients	who	were	found	
to	 have	 histologically	 proven	MPMs	were	 included	 in	 the	
study.	 Localized	 or	 disseminated	 recurrence	 of	 the	 same	
histological	tumor	was	not	included	in	the	study.

Various	 demographic	 details	 such	 as	 patient’s	 age	 at	 the	
time	 of	 each	 tumor	 diagnoses,	 sex,	 any	 relevant	 family	
history	 and	 history	 of	 tobacco	 usage	 were	 recorded.	
Similarly,	 disease	 details	 such	 as	 site	 of	 tumor,	 stage	 at	
presentation,	 histology,	 and	 time	 interval	 between	 the	 two	
diagnoses	were	also	noted.	If	the	two	primary	malignancies	
were	 diagnosed	 within	 6	months	 of	 each	 other,	 they	 were	
labeled	 as	 synchronous,	 and	 if	 the	 time	 interval	 between	
their	 diagnoses	was	>	6	months,	 the	 second	neoplasm	was	
categorized	 as	 a	metachronous	 tumor.	Among	 synchronous	
tumors,	 the	 one	 that	was	 diagnosed	 earlier	was	 deemed	 to	
be	 the	first	primary	and	 the	one	detected	subsequently	was	
classified	as	the	second	primary.

Complete	 treatment	details	 including	 surgery,	 radiotherapy,	
and	 systemic	 therapy	 were	 also	 registered.	 Only	 patients	
with	 a	 recorded	 follow‑up	 period	 of	 1	 year	 from	 the	
diagnosis	 of	 second	 primary	 were	 included	 in	 the	 study.	
Patients	 who	 did	 not	 follow	 up	 in	 the	 hospital	 were	
included	only	 if	 they	or	 their	 caregiver	 could	be	 contacted	
via	 telephone	 and	 disease	 status	 at	 1	 year	 from	 diagnosis	
could	 be	 recorded.	 The	 patients	 were	 divided	 into	 four	
groups	as	given	below:
1.	 Alive	and	disease	free	–	Patient	alive	at	1	year	with	no	

evidence	of	residual	disease

2.	 Alive	with	 stable	disease	–	Patient	 alive	 at	 1	year	with	
residual	 disease	 that	 has	 either	 decreased	 partially	 or	
not	increased	in	spread	or	volume	since	diagnosis

3.	 Alive	with	progressive	disease	–	Patient	alive	at	1	year	
with	 residual	 disease	 that	 has	 increased	 in	 spread	 or	
volume	since	diagnosis

4.	 Dead	–	Patient	who	has	died	within	1	year	of	diagnosis.

Survival	 of	 patients	 with	 metachronous	 and	 synchronous	
tumors	at	1	year	was	depicted	using	Kaplan–Meier	graphs,	
and	the	survival	probability	between	the	two	was	compared	
using	 the	 log‑rank	 test.	Similar	graphs	were	also	generated	
to	 show	 the	 survival	 of	 different	 stages	 of	 the	 second	
primary	 cancer.	 All	 the	 collected	 data	 were	 organized	 in	
a	 tabular	 form,	 and	 the	 patterns	 of	 demographic,	 disease,	
treatment,	and	survival	data	were	analyzed	and	reported.

Results
The	list	of	patients	included	in	the	study	is	given	in	Table	2.	
A	 total	 of	 29	 cases	 of	 dual	 malignancies	 were	 found	 and	
included	 in	our	 study	comprising	0.74%	of	a	 total	of	3879	
cancer	patients	 seen	over	 a	period	of	4	years.	There	was	a	
clear	 female	predominance	with	65.5%	(19)	of	 the	patients	
being	women.	 Interestingly,	 this	 female	 predominance	was	
limited	to	the	age	group	below	60	years,	while	the	male	sex	
was	much	more	 common	 in	 the	 age	group	 above	60	years	
[Figure	1].

The	 mean	 age	 at	 presentation	 of	 first	 malignancy	
was	 54	 years,	 while	 the	 age	 at	 presentation	 of	 second	
malignancy	 ranged	 from	 29	 to	 79	 years	 with	 the	 average	
being	 56	 years.	 There	 were	 only	 two	 patients	 out	 of	 the	
29	 patients	who	 had	 a	 history	 of	 a	 first‑	 or	 second‑degree	
relative	suffering	from	cancer.

Ten	 out	 of	 the	 29	 (35%)	 patients	 gave	 a	 history	 of	 using	
tobacco	 in	 any	 form.	 Six	 of	 these	 10	 patients	 had	 both	
such	primaries	 that	have	tobacco	use	as	a	direct	etiological	
factor	(head	and	neck,	lung,	and	esophagus	cancers).

Breast	was	the	most	common	site	of	cancer	in	the	study	with	
nine	 cases	 (16%)	 closely	 followed	 by	 head	 and	 neck	 (oral	
cavity,	oropharynx,	 larynx,	and	hypopharynx)	with	7	(12%)	
and	lung	with	6	(10%)	cases,	respectively	[Figure	2].

Carcinoma	breast	was	 also	 the	most	 common	first	 primary	
with	 seven	 such	 cases,	while	 among	 the	 second	 primaries,	
lung	 carcinoma	 was	 the	 most	 common	 with	 five	 patients	
diagnosed	with	it.

All	 cancers	 were	 staged	 as	 per	 the	 7th	 Edition	 of	 AJCC	
staging	 system	 (2010).	Among	 the	 first	 primaries,	 five	 out	
of	 the	 29	 (17%)	 patients	were	 in	Stage	 IV	 at	 presentation,	
whereas	 among	 the	 second	 primaries,	 16	 (55%)	 patients	
were	 in	Stage	 IV	at	presentation.	Eight	 (28%)	patients	had	
synchronous	 cancers	 while	 21	 (72%)	 had	 metachronous	
cancers.	Among	 those	with	metachronous	 tumors,	 the	 time	
interval	 between	 the	 two	 tumors	 ranged	 between	 23	 years	
and	1	year,	with	the	mean	time	interval	being	5.33	years.

Table 1: Classification of multiple primary malignant 
neoplasms

Category Description
I Multiple	primary	malignant	neoplasms	of	multicenter	

origin
A.	The	same	tissue	and	organ
B.	A	common,	contiguous	tissue	shared	by	different	
organs
C.	The	same	tissue	in	bilaterally	paired	organs

II Multiple	primary	malignant	neoplasms	of	different	
tissues	or	organs

III Multiple	primary	neoplasms	of	multicenter	origin	plus	a	
lesion	(s)	of	different	tissue	or	organ



Bisht, et al.: Dual malignancies: Four‑year experience

Indian Journal of Medical and Paediatric Oncology | Volume 40 | Issue 4 | October-December 2019 523

Ta
bl

e 
2:

 D
et

ai
ls

 o
f p

at
ie

nt
s d

ia
gn

os
ed

 w
ith

 d
ua

l m
al

ig
na

nc
ie

s a
t o

ur
 c

en
te

r 
ov

er
 a

 p
er

io
d 

of
 4

 y
ea

rs
 (2

01
3‑

20
16

)
A

ge
* 

(y
ea

rs
)

Se
x

Fi
rs

t p
ri

m
ar

y 
w

ith
 

st
ag

e*
*

Tr
ea

tm
en

t
Sy

n/
M

et
a*

**
 

(t
im

e 
in

te
rv

al
)

Se
co

nd
 p

ri
m

ar
y 

w
ith

 
st

ag
e*

*
Tr

ea
tm

en
t

St
at

us
 a

t o
ne

 y
ea

r 
fr

om
 

di
ag

no
si

s o
f 2

nd
 p

ri
m

ar
y

R
em

ar
ks

29
Fe
m
al
e

O
st
eo
sa
rc
om

a	
m
an
di
bl
e

T1
N
0M

0G
3	
‑	S

ta
ge
	

II
A

N
A
C
T	
(3
×I
P)
	+
	su

rg
er
y	

(h
em

im
an
di
bu
le
ct
om

y)
	+
	

A
dj
t	C

T	
(3
×I
P)

M
et
a	
(5
	y
ea
rs
)

C
a	
lu
ng
	(N

SC
LC

)
A
de
no
ca

T3
N
2M

1	
‑	S

ta
ge
	IV

Pa
ll	
RT

	to
	b
ra
in
	(3
0	

G
y/
10
	fx
)	+

	P
al
l	C

T	
(6
×	
PC

)	+
	g
ef
tin
ib

A
liv
e	
w
ith
	S
D

72
Fe
m
al
e

C
a	
ov
ar
y

Pa
pi
lla
ry
	se
ro
us
	

A
de
no
ca

T3
cN

1M
0	
‑	S

ta
ge
	IV

Su
rg
er
y	
(T
A
H
	+
	B
SO

	+
	

cy
to
re
du
ct
io
n)
	+
	A
dj
t	C

T	
(6
×P
C
)

M
et
a	
(4
	y
ea
rs
)

C
a	
co
lo
n

A
de
no
ca

T3
N
0M

0	
‑	S

ta
ge
	II
A

Su
rg
er
y	

(h
em

ic
ol
ec
to
m
y)
	

+	
A
dj
t	C

T	
(c
ap
ec
ita
bi
ne
)

A
liv
e	
w
ith
	P
D

55
Fe
m
al
e

C
a	
br
ea
st

IL
C

T2
N
2M

0	
‑	S

ta
ge
	II
IA

Su
rg
er
y	
(R
t	M

R
M
)	+

	
A
dj
t	C

T	
(6
×C

M
F)
	+
	

EB
RT

	(4
5	
G
y/
20
	fx
)	+

	
H
T	
(ta
m
ox
ife
n)

M
et
a	
(3
	y
ea
rs
)

R
en
al
	c
el
l	C

a
C
le
ar
	c
el
l	C

a
T3
aN

0M
1	
‑	S

ta
ge
	IV

Su
rg
er
y	

(c
yt
or
ed
uc
tiv
e	

ne
ph
re
ct
om

y)
	+
	

pa
zo
pa
ni
b

A
liv
e	
w
ith
	P
D

45
Fe
m
al
e

C
a	
br
ea
st

ID
C

T2
N
3M

0	
‑	S

ta
ge
	II
IC

Su
rg
er
y	
(L
t	M

R
M
)	+

	A
dj
t	

C
T	
(6
×C

M
F)
	+
		E
B
RT

	
(4
5	
G
y/
20
	fx
)

M
et
a	

(2
3	
ye
ar
s)

C
a	
ov
ar
y

Pa
pi
lla
ry
	se
ro
us
	

A
de
no
ca

T3
cN

1M
1	
‑	S

ta
ge
	IV

Su
rg
er
y	

(c
yt
or
ed
uc
tio
n)
	+
	C
T	

(6
×	
PC

)

A
liv
e	
w
ith
	S
D
	(o
n	
C
T)

Fa
m
ily
	

hi
st
or
y	
of
	

C
a	
br
ea
st
	

(s
is
te
r)

70
Fe
m
al
e

C
a	
B
re
as
t

ID
C

T3
N
1M

0	
‑	S

ta
ge
	II
IA

Su
rg
er
y	
(L
t	M

RM
)	+
		

A
dj
t	C
T	
(4
×A

C	
+	
12
×	

pa
cli
tax

el)
	+
	E
BR

T	
(5
0	G

y/
25
	fx
)	+
	H
T	
(le
tro
zo
l)

M
et
a	
(2
	y
ea
rs
)

C
a	
pa
nc
re
as

A
de
no
ca

T4
N
0M

0	
‑	S

ta
ge
	II
I

C
C
RT

	(5
0.
4	
G
y/
28
	

fx
	+
	c
ap
ec
ita
bi
ne
)

D
ie
d	
at
	8
	m
on
th
s

To
ba
cc
o	

us
er
	(K

ha
in
i	

an
d	
Pa
n)
	×
	

35
	y
ea
rs

54
Fe
m
al
e

C
a	
en
do
m
et
riu
m

en
do
m
et
ro
id
	A
de
no
ca

pT
3N

2M
0	
‑	S

ta
ge
	

II
IC
2

Su
rg
er
y	
(T
A
H
	+
	B
SO

	+
	

LN
D
)	+

	A
dj
t	C

T	
(6
×P
C
)	

+	
EB

RT
	(5
0.
4	
G
y/
28
	fx
)	

+	
IC
B
T	
(6
	G
y×
2	
fx
)

Sy
n	

(3
	m
on
th
s)

C
a	
th
yr
oi
d

Pa
pi
lla
ry

T1
N
0M

0	
‑	S

ta
ge
	I

Su
rg
er
y	
(to
ta
l	

th
yr
oi
de
ct
om

y)
A
liv
e	
w
ith
	P
D
	

(lu
ng
	m
et
a)

61
Fe
m
al
e

C
a	
ov
ar
y

Se
ro
us
	p
ap
ill
ar
y	

A
de
no
ca

pT
3a
N
0M

0	
‑	S

ta
ge
	

II
IA

Su
rg
er
y	
(T
A
H
	+
	B
SO

	+
	

cy
to
re
du
ct
io
n)
	+
	A
dj
t	C

T	
(6
×D

C
)

M
et
a	
(3
	y
ea
rs
)

C
a	
ce
rv
ix
	(v
ag
in
al
	

va
ul
t)	
sq
ua
m
ou
s	c
el
l	

C
a

T2
bN

1M
1	
‑	S

ta
ge
	IV

B

Pa
ll	
EB

RT
	(5
0	

G
y/
25
	fx
)	+

	P
al
l	C

T	
(2
×P
C
	+
	4
	×
	G
C
)

A
liv
e	
w
ith
	S
D
	(P

R
)

36
Fe
m
al
e

C
a	
br
ea
st

ID
C
	+
	m
ed
ul
la
ry
	C
a

T2
N
1M

0	
‑	S

ta
ge
	II
B

Su
rg
er
y	
(R
t	M

R
M
)	+

	A
dj
t	

C
T	
(4
×A

C
	+
	1
2×
Pa
cl
i)	

+	
EB

RT
	(4
5	
G
y/
20
	fx
)	+

	
H
T	
(ta
m
ox
ife
n)

M
et
a	
(3
	y
ea
rs
)

C
a	
ov
ar
y

Pa
pi
lla
ry
	se
ro
us
	

A
de
no
ca

T1
cN

0M
0	
‑	S

ta
ge
	IC

Su
rg
er
y	
(T
A
H
	+
	

B
SO

	+
	L
N
D
)	+

	A
dj
t	

C
T	
(6
×	
PC

)

A
liv
e	
an
d	
di
se
as
e	
fr
ee

Fa
m
ily
	

hi
st
or
y	
of
	C
a	

lu
ng
	(f
at
he
r)

37
Fe
m
al
e

C
a	
ce
rv
ix

A
de
no
ca

T3
bN

0M
0	
‑	S

ta
ge
	II
IB

C
C
RT

	(5
0.
4/
28
	fx
	+
	

5	
×	
ci
sp
la
tin
)	+

	IC
B
T	

(7
	G
y×
3	
fx
)

Sy
n	

(5
	m
on
th
s)

C
a	
ov
ar
y

M
uc
in
ou
s	A

de
no
ca

T3
cN

1M
1	
‑	S

ta
ge
	II
IC

Su
rg
er
y	
(T
A
H
	+
	

B
SO

	+
	L
N
D
	+
	

om
en
te
ct
om

y)
	+
	A
dj
t	

C
T	
(6
×	
PC

)

A
liv
e	
w
ith
	P
D
	

(a
bd
om

in
al
	d
ep
os
its
)

C
on

td
...



Bisht, et al.: Dual malignancies: Four‑year experience

524 Indian Journal of Medical and Paediatric Oncology | Volume 40 | Issue 4 | October-December 2019

Ta
bl

e 
2:

 C
on

td
...

A
ge

* 
(y

ea
rs

)
Se

x
Fi

rs
t p

ri
m

ar
y 

w
ith

 
st

ag
e*

*
Tr

ea
tm

en
t

Sy
n/

M
et

a*
**

 
(t

im
e 

in
te

rv
al

)
Se

co
nd

 p
ri

m
ar

y 
w

ith
 

st
ag

e*
*

Tr
ea

tm
en

t
St

at
us

 a
t o

ne
 y

ea
r 

fr
om

 
di

ag
no

si
s o

f 2
nd

 p
ri

m
ar

y
R

em
ar

ks

74
M
al
e

C
a	
pr
os
ta
te

A
de
no
ca
,	G

le
as
on
	‑	
7

T3
N
0M

1b
,	P
SA

	8
2	

ng
/m
l	‑
	S
ta
ge
	IV

Su
rg
er
y	
(B
/L
	

or
ch
ie
ct
om

y)
	+
	

12
×z
ol
ed
ro
na
te

Sy
n	

(3
	m
on
th
s)

C
a	
st
om

ac
h

A
de
no
ca

T3
N
2M

1	
‑	S

ta
ge
	IV

D
ia
gn
os
tic
	

la
pa
ro
to
m
y	
+	
Pa
ll	

C
T	
(6
×	
PC

)

D
ie
d	
at
	8
	m
on
th
s

To
ba
cc
o	

us
er
	(b
id
i)	
×	

50
	y
ea
rs

63
M
al
e

C
a	
pr
os
ta
te

A
de
no
ca
,	G

le
as
on
	‑	
7

T2
N
0M

1b
,	P
SA

	‑	
44
	n
g/
m
l

St
ag
e	
IV

Su
rg
er
y	
(B
/L
	

or
ch
ie
ct
om

y)
	+
	A
D
T	

(b
ic
al
ut
am

id
e)
	+
	

Pa
ll	
C
T	
(6
×d
oc
e	
+	

12
×z
ol
ed
ro
na
te
)	+

	P
al
l	

EB
RT

	to
	p
el
vi
s	a
nd
	sp

in
e	

(3
0	
G
y/
10
	fx
)

M
et
a	
(3
	y
ea
rs
)

C
a	
pa
nc
re
as

ne
ur
oe
nd
oc
rin
e	
tu
m
or

T4
N
0M

1	
G
d	
2	
‑	

St
ag
e	
IV

B
es
t	s
up
po
rti
ve
	c
ar
e

D
ie
d	
at
	2
	m
on
th
s

47
Fe
m
al
e

C
a	
br
ea
st

ID
C

T2
N
1M

0	
‑	S

ta
ge
	II
B

Su
rg
er
y	
(R
t	M

R
M
)	+

	
A
dj
t	C

T	
(6
×T
A
C
)	+

	
EB

RT
	(5
0	
G
y/
25
	fx
)

Sy
n	

(5
	m
on
th
s)

C
a	
lu
ng
	(N

SC
LC

)
A
de
no
ca

T3
N
2M

1	
‑	S

ta
ge
	IV

Pa
ll	
C
T	

(6
×p
em

et
re
xe
d	
+	

ci
sp
la
tin
)	+

	g
ef
tin
ib

A
liv
e	
w
ith
	S
D
	(P

R
)	(
on
	

ge
fti
ni
b)

68
M
al
e

C
a	
pa
ro
tid

m
uc
oe
pi
de
rm
oi
d	
C
a

T2
N
0M

0	
‑	S

ta
ge
	II

Su
rg
er
y	
(L
t	

pa
ro
tid
ec
to
m
y	
+	
LN

D
)	+

	
A
dj
t	E

B
RT

	(6
0	
G
y/
30
	fx
)

M
et
a	
(3
	y
ea
rs
)

So
ft‑
tis
su
e	
sa
rc
om

a	
th
ig
h

H
em

an
gi
op
er
ic
yt
om

a
T2
bN

0M
1	
‑	S

ta
ge
	IV

Pa
ll	
C
T	
(6
×A

IM
)	

+	
Pa
ll	
RT

	
(3
0	
G
y/
10
	fx
)

A
liv
e	
w
ith
	S
D

66
M
al
e

C
a	
hy
po
ph
ar
yn
x

sq
ua
m
ou
s	c
el
l	C

a
T3
N
1M

0	
‑	S

ta
ge
	II
I

C
C
RT

	(7
0	
G
y/
35
	fx
	+
	5
	×
	

ci
sp
la
tin
)

M
et
a	
(8
	y
ea
rs
)

C
a	
lu
ng
	(N

SC
LC

)
sq
ua
m
ou
s	c
el
l	C

a
T4
N
2M

1b
	‑	
St
ag
e	
IV

B
es
t	s
up
po
rti
ve
	c
ar
e

D
ie
d	
at
	1
	m
on
th

To
ba
cc
o	
us
er
	

(b
id
i×
	

35
	y
ea
rs
)

65
Fe
m
al
e

C
a	
B
re
as
t

ID
C

T4
N
1M

0	
‑	S

ta
ge
	II
IB

Su
rg
er
y	
(L
t	M

R
M
)	+

	A
dj
t	

C
T	
(2
×A

C
)

Pa
tie
nt
	d
ef
au
lte
d	
af
te
r	

th
at

M
et
a	
(6
	y
ea
rs
)

C
a	
re
ct
um

A
de
no
ca
	(s
ig
ne
t	r
in
g	

ce
ll)

T3
N
2M

1	
‑	S

ta
ge
	IV

Su
rg
er
y	
(d
iv
er
si
on
	

co
lo
st
om

y)
	+
	P
al
l	

C
T	
(2
×c
ap
eO

x)
	‑	

de
fa
ul
te
d

A
liv
e	
w
ith
	P
D

To
ba
cc
o	
us
er
	

(c
ig
ar
et
te
)	×

	
20
	y
ea
rs

67
Fe
m
al
e

C
a	
co
lo
n

A
de
no
ca

T3
N
1M

0	
‑	S

ta
ge
	II
IB

Su
rg
er
y	
(L
t	

he
m
ic
ol
ec
to
m
y)
	+
	A
dj
t	

C
T	
(5
FU

/L
V
×6
)

Sy
n	

(4
	m
on
th
s)

C
a	
br
ea
st

ID
C

T2
N
2M

0	
‑	S

ta
ge
	II
IA

N
A
C
T	
(4
	A
C
)	+

	
su
rg
er
y	
(L
t	M

R
M
)	

+	
A
dj
t	C

T	
(1
2	
x	

Pa
cl
i)	
+	
EB

RT
	

(4
5	
G
y/
20
	fx
)

A
liv
e	
an
d	
di
se
as
e‑
fr
ee

69
M
al
e

C
a	
lu
ng
	(N

SC
LC

)
A
de
no
ca

T3
N
2M

0	
‑	S

ta
ge
	II
IA

U
nw

ill
in
g	
fo
r	t
re
at
m
en
t

Sy
n	

(0
	m
on
th
s)

C
a	
es
op
ha
gu
s

Sq
ua
m
ou
s	c
el
l	C

a
T2
N
2M

0	
‑	S

ta
ge
	II
IA

U
nw

ill
in
g	
fo
r	

tre
at
m
en
t

D
ie
d	
at
	3
	m
on
th
s

To
ba
cc
o	
us
er
	

(b
id
i)	
×	
	

40
	y
ea
rs

Fd
	c
an
ce
r

66
Fe
m
al
e

C
a	
es
op
ha
gu
s	

(c
er
vi
ca
l)

Sq
ua
m
ou
s	c
el
l	C

a
T3
N
1M

0	
‑	S

ta
ge
	II
IA

C
C
RT

	(5
0.
4	
G
y/
28
	fx
	+
	

5	
×	
PC

)
Sy
n	

(3
	m
on
th
s)

C
a	
Th
yr
oi
d

Fo
lli
cu
la
r

T1
N
0M

0	
‑	S

ta
ge
	I

Su
rg
er
y	
(s
ub
‑to
ta
l	

th
yr
oi
de
ct
om

y)
A
liv
e	
an
d	
di
se
as
e‑
fr
ee

To
ba
cc
o	

U
se
r	(
bi
di
)	×

	
20
	y
ea
rs C
on

td
...



Bisht, et al.: Dual malignancies: Four‑year experience

Indian Journal of Medical and Paediatric Oncology | Volume 40 | Issue 4 | October-December 2019 525

Ta
bl

e 
2:

 C
on

td
...

A
ge

* 
(y

ea
rs

)
Se

x
Fi

rs
t p

ri
m

ar
y 

w
ith

 
st

ag
e*

*
Tr

ea
tm

en
t

Sy
n/

M
et

a*
**

 
(t

im
e 

in
te

rv
al

)
Se

co
nd

 p
ri

m
ar

y 
w

ith
 

st
ag

e*
*

Tr
ea

tm
en

t
St

at
us

 a
t o

ne
 y

ea
r 

fr
om

 
di

ag
no

si
s o

f 2
nd

 p
ri

m
ar

y
R

em
ar

ks

50
Fe
m
al
e

Pa
ro
tid
	ly
m
ph
om

a
D
LB

C
L

St
ag
e	
II
IE

Su
rg
er
y	
(L
t	

pa
ro
tid
ec
to
m
y)
	+
	C
T	

(6
×R

‑C
H
O
P)
	+
	IF

RT
	

(3
0	
G
y/
15
	fx
)

M
et
a	
(3
	y
ea
rs
)

C
a	
th
yr
oi
d

Fo
lli
cu
la
r

T2
N
0M

0	
‑	S

ta
ge
	II

Su
rg
er
y	
(to
ta
l	

th
yr
oi
de
ct
om

y)
		+
	

R
A
I

A
liv
e	
an
d	
di
se
as
e‑
fr
ee

55
Fe
m
al
e

C
a	
es
op
ha
gu
s

Sq
ua
m
ou
s	c
el
l	C

a
T3
N
2M

0	
‑	S

ta
ge
	II
IB

C
C
RT

	(5
0.
4	
G
y/
28
	fx
	+
	

5	
×	
PC

)
M
et
a	
(3
	y
ea
rs
)

C
a	
br
ea
st

ID
C

T2
N
0M

0	
‑	S

ta
ge
	II
A

Su
rg
er
y	
(R
t	M

R
M
)	

+	
A
dj
t	C

T	
(4
×A

C
	

+	
12
×P
ac
li)
	+
	

ta
m
ox
ife
n

A
liv
e	
an
d	
di
se
as
e	
fr
ee

69
M
al
e

C
a	
pr
os
ta
te

A
de
no
ca
,	G

le
as
on
	‑	
9

T2
N
0M

1b
,	P
SA

	‑	
28
	n
g/
m
l

‑	S
ta
ge
	IV

Su
rg
er
y	
(la
m
in
ec
to
m
y	

D
V
10
	+
	B
/L
	

O
rc
hi
ec
to
m
y)
	+
	P
al
l	

EB
RT

	(3
0	
G
y/
10
	fx
)	+

	1
8	

fx
×z
ol
en
dr
on
at
e

M
et
a	
(5
	y
ea
rs
)

C
a	
la
ry
nx
	

(s
up
ra
gl
ot
tis
)

Sq
ua
m
ou
s	c
el
l	C

a
T3
N
2M

0	
‑	S

ta
ge
	IV

B

Pa
ll	
RT

	
(3
0	
G
y/
10
	fx
)

D
ie
d	
at
	6
	m
on
th
s	d

ue
	to
	

B
/L
	p
ne
um

on
ia

To
ba
cc
o	

us
er
	(h
uk
ka
h	

an
d	
bi
di
)	×

	
35
	y
ea
rs

71
M
al
e

C
a	
C
ol
on

A
de
no
ca

T3
N
1M

0	
‑	S

ta
ge
	II
IB

Su
rg
er
y	
(L
A
R
)	+

	A
dj
t	C

T	
(6
×c
ap
eO

x)
M
et
a	

(1
0	
ye
ar
s)

C
a	
Pr
os
ta
te

A
de
no
ca
,	G

le
as
on
	‑	
6

T4
N
1M

0,
	P
SA

	‑	
16
	

ng
/m
l,	
St
ag
e	
IV

EB
RT

	(7
2	
G
y/
40
	fx
)	

+	
A
D
T	
(le
up
ro
re
lin
)	

×	
2	
ye
ar
s

A
liv
e	
an
d	
di
se
as
e	
fr
ee

79
Fe
m
al
e

C
a	
O
ra
l	c
av
ity
	

(A
lv
eo
lu
s)

Sq
ua
m
ou
s	c
el
l	C

a
T4
bN

2c
M
1	
‑	S

ta
ge
	

IV
C

Pa
ll	
EB

RT
	(3
0	
G
y/
10
	fx
)

Sy
n	

(0
	m
on
th
s)

C
a	
es
op
ha
gu
s

A
de
no
ca

T3
N
1M

1	
‑	S

ta
ge
	IV

Pa
ll	
EB

RT
	

(3
0	
G
y/
10
	fx
)

D
ie
d	
at
	1
0	
m
on
th
s

To
ba
cc
o	
us
er
	

(k
ha
in
i)	
×	

40
	y
ea
rs

55
M
al
e

C
a	
hy
po
ph
ar
yn
x	
(P
FS
)

Sq
ua
m
ou
s	c
el
l	C

a
T3
N
1M

0	
‑	S

ta
ge
	II
I

C
C
RT

	(7
0	
G
y/
35
	fx
	+
	4
	×
	

ci
sp
la
tin
)

M
et
a	
(9
	y
ea
rs
)

C
a	
lu
ng

A
de
no
ca

T3
N
1M

1	
‑	S

ta
ge
	IV

B
es
t	s
up
po
rti
ve
	c
ar
e

D
ie
d	
at
	3
	m
on
th
s

To
ba
cc
o	
us
er
	

(k
ha
in
i)	
×	

20
	y
ea
rs

73
M
al
e

C
a	
pr
os
ta
te

A
de
no
ca
,	G

le
as
on
	‑	
7

T2
N
0M

0,
	P
SA

	‑	
28
	n
g/
m
l	‑

St
ag
e	
II
B

EB
RT

	(7
9	
G
y/
32
	fx
)	

+	
A
D
T	
(le
up
ro
re
lin
	+
	

bi
ca
lu
ta
m
id
e)

M
et
a	
(1
	y
ea
r)

C
a	
or
al
	c
av
ity

Sq
ua
m
ou
s	c
el
l	C

a
T4
N
0M

0	
‑	S

ta
ge
	IV

A

C
C
RT

	(6
6	
G
y/
33
	fx
	

+	
6x
	c
ar
bo
pl
at
in
)	

+	
sa
lv
ag
e	
su
rg
er
y	

(W
LE

	+
	L
N
D
)

A
liv
e	
an
d	
di
se
as
e‑
fr
ee

55
M
al
e

C
a	
or
al
	c
av
ity
	(b
uc
ca
l	

m
uc
os
a)

Sq
ua
m
ou
s	c
el
l	C

a
T3
N
1M

0	
‑	S

ta
ge
	II
I

Su
rg
er
y	
(W

LE
	+
	L
N
D
)	+

	
A
dj
t	R

T	
(6
0	
G
y/
30
	fx
)

M
et
a	
(5
	y
ea
rs
)

C
a	
or
op
ha
ry
nx
	(b
as
e	

of
	to
ng
ue
)	a
de
no
id
	

cy
st
ic
	C
a

T3
N
0M

0	
‑	S

ta
ge
	II
I

R
ei
rr
ad
ia
tio
n	

(4
0	
G
y/
20
	fx
)	+

	
co
nc
ur
re
nt
	C
T	

(5
×c
ar
bo
pl
at
in
)

A
liv
e	
w
ith
	S
D

To
ba
cc
o	
us
er
	

(b
id
i	a
nd
	

kh
ai
ni
)	×

	
20
	y
ea
rs

69
Fe
m
al
e

C
a	
en
do
m
et
riu
m

En
do
m
et
ro
id
	A
de
no
ca

T1
aN

0M
0	
‑	S

ta
ge
	IA

Su
rg
er
y	
(T
A
H
	+
	B
SO

	+
	

LN
D
)

M
et
a	
(6
	y
ea
rs
)

C
a	
vu
lv
a

Sq
ua
m
ou
s	c
el
l	C

a
T2
N
0M

0	
‑	S

ta
ge
	II

Su
rg
er
y	
(v
ul
ve
ct
om

y	
+	
LN

D
)

A
liv
e	
an
d	
di
se
as
e	
fr
ee

C
on

td
...



Bisht, et al.: Dual malignancies: Four‑year experience

526 Indian Journal of Medical and Paediatric Oncology | Volume 40 | Issue 4 | October-December 2019

At	 the	 presentation	 of	 first	 primary,	 locoregional	 therapies	
in	the	form	of	surgery	or	radiotherapy	were	used	in	21	and	
19	 cases,	 respectively,	 while	 at	 the	 presentation	 of	 second	
primary,	 the	 number	 of	 cases	 treated	 with	 surgery	 and	
radiotherapy	 reduced	 to	 14	 and	 13,	 respectively.	 Systemic	
therapy	 in	 the	 form	 of	 chemotherapy,	 hormonal	 therapy,	
and	 targeted	 therapy	was	used	 in	22	and	18	patients	 in	 the	
treatment	 of	 first	 and	 second	 primary,	 respectively.	 There	
were	 also	 three	 patients	who	were	 offered	 only	 supportive	
care	 at	 presentation	 of	 second	 primary	 and	 one	 patient	
who	 refused	 treatment	 for	 both	 first	 and	 second	 primary	
cancers	[Figure	3].

The	 intent	 of	 treatment	 was	 curative	 in	 24	 cases	 at	
presentation	 of	 first	 primary	 and	 palliative	 in	 4	 (14%)	
cases,	whereas	at	presentation	of	second	primary,	the	intent	
was	 curative	 in	 16	 and	 palliative	 in	 12	 (41%)	 cases.	 One	
patient	refused	treatment	as	mentioned	earlier.

Follow‑up	 for	 all	 patients	 was	 recorded	 up	 to	 1	 year	
from	 the	 diagnosis	 of	 second	 primary	 malignancy.	 Status	
of	 the	 patients	 at	 1	 year	 is	 displayed	 as	 a	 pie‑chart	
distribution[Figure	4].

The	 proportion	 of	 deaths	 in	 the	 metachronous	 (7	 out	 of	
21	 or	 33.33%)	 and	 synchronous	 (3	 out	 of	 8	 or	 37.5%)	
groups	were	similar,	and	no	statistical	difference	in	survival	
probability	was	seen	(P	=	0.9201)	[Figure	5].	The	Kaplan–
Meier	graph	showing	survival	as	a	 function	of	stage	of	 the	
second	primary	shows	that	all	deaths	occurred	in	Stages	III	
and	IV	only	[Figure	6].

Discussion
Over	 the	 past	 few	 decades,	 there	 appears	 to	 be	 a	 sharp	
upward	trend	in	the	occurrence	of	MPMs	with	the	prevalence	
ranging	 from	0.7%	 to	11.7%	among	various	populations.[11]	
The	possible	 reasons	 for	 this	can	be	manifold	 including	 the	
improved	 survival	 and	 life	 expectancy	 of	 cancer	 patients	
due	 to	 improved	 treatment	modalities,	 availability	 of	 better	
diagnostic	 technologies,	 and	more	 stringent	 surveillance	 of	
cancer	survivors.[12‑16]	In	our	study,	0.74%	of	cancer	patients	
developed	 a	 second	 malignancy	 over	 a	 period	 of	 4	 years.	
This	 is	 at	 the	 lower	 limit	 of	 the	 range	 and	 is	 consistent	
with	 the	 lower	 incidence	 of	 cancer	 in	 India	 compared	 to	
the	 Western	 countries.	 Another	 contributing	 factor	 may	
have	been	the	fact	that	we	have	only	considered	solid	organ	
malignancies	in	our	study	and	not	hematological	ones.

An	 individual	 with	 previous	 history	 of	 cancer	 has	 a	
14%	 higher	 risk	 of	 developing	 subsequent	 cancer	 than	
would	 be	 expected	 in	 the	 general	 population.[17]	 This	
increased	 incidence	 could	 be	 because	 of	 possible	 genetic	
susceptibility	 as	 well	 as	 exposure	 to	 environmental	
carcinogens	 such	 as	 tobacco,	 alcohol,	 viruses,	 and	
certain	 chemicals.	 The	 treatment	 of	 primary	 malignancy	
by	 chemotherapy	 and	 radiotherapy	 may	 also	 contribute	
to	 this	 as	 both	 ionizing	 radiation	 and	 cytotoxic	 agents	
(etoposide,	 cyclophosphamide,	 etc.,)	 can	 cause	 DNA	
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damage	 leading	 to	 carcinogenesis.	 The	 deleterious	 effects	
of	 these	 treatment	 modalities	 as	 well	 as	 of	 the	 tumor	
microenvironment	 on	 the	 patient’s	 immune	 system	
may	 be	 another	 important	 contributing	 factor	 allowing	
future	 renegade	 mutant	 cancer	 cells	 from	 escaping	 the	
body’s	 defense	 mechanisms.	 Children	 and	 young	 adults	
may	 be	 especially	 prone	 to	 such	 iatrogenically	 induced	
cancers.[17]	 In	 our	 study,	 a	 total	 of	 19	patients	were	 treated	
with	 radiotherapy	 for	 the	 first	 primary.	Of	 these,	 only	 five	
developed	 cancers	within	 the	 irradiated	field;	 however,	 the	

time	 interval	 of	 occurrence	 of	 these	 second	 primaries	 was	
too	 short	 (5	 months	 to	 3	 years)	 to	 be	 attributable	 to	 their	
radiation	treatment.	Radiation‑induced	solid	cancers	usually	
have	 a	 latency	 period	 of	 5–10	 years	 or	 more.[18]	Although	
the	 use	 of	 tamoxifen	 in	 patients	 of	 carcinoma	 breast,	
especially	those	above	55	years	of	age,	has	been	associated	
with	 a	 2.6%	 increased	 risk	 of	 developing	 endometrial	
carcinoma,	 we	 did	 not	 detect	 any	 second	 primary	 cancers	
associated	with	hormone	therapy	use.[19]

To	diagnose	a	second	malignancy	in	the	setting	of	a	primary	
one	 is	 difficult	 and	 requires	 good	 communication	 between	
the	 patient	 and	 doctor	 along	with	 stringent	 follow‑up.	 Even	

Figure 1: Age and gender distribution of study participants Figure 2: Site-wise distribution of primary cancer sites

Figure	3:	 Frequency	of	use	of	different	 treatment	modalities	 in	first	or	
second primary

Figure 4: Status of patients at 1 year from diagnosis of second primary

Figure 5: Kaplan–Meier graph comparing survival at 1 year between 
metachronous (M) and synchronous (S) groups

Figure 6: Kaplan–Meier graph comparing survival at 1 year between Stages I 
to IV of the second primary cancers
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then,	the	second	malignancy	can	be	masked	by	the	symptoms	
of	 the	 first	 neoplasm	 and	 the	 diagnosis	 confounded	 by	
possibility	of	local	or	distant	recurrence	of	first	cancer.	There	
are	certain	clinical	pointers	that	need	to	be	kept	in	mind	when	
suspecting	 a	 second	 malignancy.	 Fresh‑onset	 symptoms	 in	
patients	 with	 exposure	 to	 environmental	 carcinogens	 (e.g.,	
smoking),	suspicion	of	hematological	malignancy	after	prior	
chemotherapy	 (e.g.,	 etoposide,	 anthracyclines),	 suspicion	
of	 secondary	 malignancy	 in	 patients	 with	 prior	 treatment	
with	 ionizing	 radiation	 (especially	 if	 a	 new	 lesion	 appears	
in	 the	 prior	 irradiated	field),	 and	 any	 new	metastatic	 site	 of	
disease	 after	 a	 prolonged	 state	 of	 dormant	 behavior	 of	 the	
primary	 malignancy	 should	 always	 be	 investigated	 to	 rule	
out	 a	 second	 primary	 cancer.	 Imaging	 of	 asymptomatic	
patients	 as	 a	 part	 of	 follow‑up	 especially	 with	 positron	
emission	 tomography	 (PET)–computed	 tomography	 (CT)	
can	 be	 helpful	 in	 identifying	 new‑onset	 lesions	 and	 give	
the	 physician	 lead	 time	 in	 early	 diagnosis.	However,	 due	 to	
high	 costs	 and	 repeated	 exposure	 to	 radiation,	 it	 is	 difficult	
to	 justify	 its	 use.	Hence,	 the	 need	 for	 good	 detailed	 history	
and	 clinical	 examination	 can	 never	 be	 overemphasized	
and	 the	 possibility	 of	 a	 new	 malignancy	 should	 always	
be	 borne	 in	 mind	 during	 follow‑up	 of	 cancer	 patients.	
As	 listed	 above,	 use	 of	 more	 stringent	 surveillance	 and	
screening	 for	 second	 cancers	 as	 well	 as	 modern	 diagnostic	
technologies	 such	 as	 PET‑CT,	 image‑guided	 tissue	 biopsy,	
and	 immunohistochemistry	 have	 also	 greatly	 contributed	 to	
increasing	the	diagnosis	of	multiple	malignancies.

Certain	 risk	 factors	 for	 second	 primary	 in	 a	 patient	 of	
malignancy	 that	 have	 been	 identified	 are	 younger	 age	 at	
diagnosis	 of	 primary	 cancer,	 presence	 of	 comorbidities,	
lifestyle,	lower	stage	of	first	cancer	with	a	long	disease‑free	
period,	 phenomenon	 of	 field	 cancerization,	 and	 positive	
family	history.[11]

Although	 a	 second	 malignancy	 can	 be	 detected	 at	 any	
age,	 there	 is	normally	a	predisposition	 toward	older	age	as	
compared	 to	 a	 newly	 diagnosed	 first	 malignancy.	 Several	
reports	 have	 shown	 the	 mean	 age	 for	 reporting	 second	
cancer	 to	 be	 around	 50	 years	 or	 above.[20‑22]	 In	 our	 study	
too,	the	median	age	at	diagnosis	of	second	malignancy	was	
56	years,	with	76%	(22)	patients	above	the	age	of	50	years.	
Male	 predominance	 has	 been	 reported	 in	 many	 data	
analysis	 of	 second	malignancies;[23‑25]	 however,	 an	 analysis	
of	 the	SEER	cancer	registries[6]	 from	1971	to	2000	showed	
the	 relative	 risk	 of	 developing	 subsequent	 cancers	 to	 be	
higher	for	females	than	males	(1.17	vs.	1.11).	In	our	series,	
females	were	 the	 predominant	 gender	with	 65.5%	 patients	
with	dual	cancers	being	women.	This	was	a	direct	result	of	
the	 fact	 that	31%	(18)	of	cancers	were	almost	exclusive	 to	
the	 female	 anatomy	 (breast,	 ovary,	 cervix,	 and	vulva).	The	
high	frequency	of	breast	cancer	primaries	in	our	study	also	
meant	 that	 while	 females	 were	 more	 common	 in	 the	 age	
group	below	60,	men,	whose	were	mostly	affected	by	head	
and	 neck,	 prostate,	 and	 lung	 cancers,	 greatly	 outnumbered	
the	women	in	the	age	group	above	60	years.

The	 percentage	 of	 tumors	 in	 advanced	 stages	 (Stage	 IV)	
was	significantly	more	in	the	second	primary	tumors	(55%)	
than	 the	 first	 primary	 tumors	 (17%).	 An	 explanation	 for	
this	 could	 be	 the	 delayed	 diagnosis	 of	 the	 second	 primary	
due	 to	 its	 signs	and	symptoms	being	mistaken	 for	 those	of	
a	recurrence	of	the	first	primary.

Various	 series	 of	 multiple	 malignancies	 have	 reported	
varying	 percentages	 of	 synchronous	 and	 metachronous	
cancers.[9,10,26,27]	 In	 our	 study	 group,	 metachronous	 cancers	
outnumbered	 synchronous	 cancers	 by	 2.5	 times.	 There	
appeared	 to	 be	 no	 statistical	 difference	 in	 percentage	 of	
patients	 alive	 or	 probability	 of	 survival	 at	 1	 year	 in	 the	
two	 groups.	 The	 more	 important	 factor	 affecting	 survival	
at	1	year	appears	 to	be	 the	 stage	of	presentation	of	 second	
cancer,	 irrespective	 of	 whether	 it	 is	 synchronous	 or	
metachronous	[Figure	5].

The	 risk	 of	 developing	 a	 second	 primary	 malignancy	 is	
varying	 in	 different	 cancer	 sites	 and	 is	 known	 to	 range	
from	1%	in	hepatic	cancers	to	up	to	16%	in	urinary	bladder	
cancers.[28]	 Common	 sites	 of	 second	 primary	 malignancy	
after	 a	 primary	 cancer	 are	 respiratory,	 gastrointestinal,	 and	
genitourinary	 malignancies.[19]	 According	 to	 several	 data	
analyses,	 the	 common	 primary	 malignancies	 seen	 in	 a	
multiple	 cancer	 setting	 are	 cancers	 of	 the	 breast,	 prostate,	
lung,	 colorectal,	 and	 urinary	 system.[28]	 In	 our	 study	 too,	
breast	was	the	most	commonly	involved	site	of	malignancy.	
While	 lung,	 ovarian,	 and	 prostate	 were	 also	 encountered	
commonly,	 the	 most	 second	 common	 site	 was	 of	 head	
and	 neck.	 This	 is	 in	 accordance	 with	 cancer	 statistics	 of	
our	 country	where	 tobacco‑related	 cancers	 comprise	 about	
30%	of	all	cancers.[29]	Among	the	3879	patients	seen	at	our	
center,	 those	 with	 breast	 cancer	 were	 the	 most	 likely	 to	
have	 a	 second	 primary	 cancer	 with	 seven	 patients	 of	 dual	
malignancy	in	our	study	having	breast	as	their	first	primary	
cancer	 site.	 On	 the	 other	 hand,	 lung	 cancer	 was	 the	 most	
likely	second	primary	among	all	patients	of	our	study	with	
five	patients	suffering	from	it	as	a	second	primary.

The	 most	 common	 pairs	 of	 tumors	 seen	 in	 our	 literature	
review	 were	 prostate–lung	 in	 males	 and	 breast–breast	
or	 breast–colon	 in	 females.[28]	 Again,	 in	 our	 own	 series,	
the	 breast–colorectal	 remained	 the	 most	 common	 cancer	
pair	 (3)	 in	 females	 while	 hypopharynx–lung	 was	 most	
common	(2)	in	males.

Genetic	 susceptibility	 is	 a	 dominant	 factor	 in	 the	 etiology	
of	 secondary	 malignancies,	 and	 patients	 with	 positive	
family	 history	 have	 an	 increased	 genetic	 susceptibility	 to	
develop	a	second	malignancy.	There	are	several	syndromes,	
which	 group	 the	 occurrence	 of	 certain	 cancers	 together	
increasing	 the	 probability	 of	 one	 preceding	 the	 other.	
Common	 syndromes	 include	 hereditary	 breast	 and	 ovary	
cancer	 syndrome	 (HBOC),	 Li	 Fraumeni	 syndrome,	 Lynch	
syndrome,	 multiple	 endocrine	 neoplasia	 (MEN	 1	 and	
MEN	 2),	 and	 von	 Hippel–Lindau	 disease.	 Each	 of	 these	
syndromes	 is	 associated	 with	 a	 specific	 and	 characteristic	
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genetic	 abnormality	 or	 mutation.	 Prior	 treatment	 for	
cancer	 also	 renders	 the	 DNA	 susceptible	 to	 chromosomal	
rearrangement	 or	 loss,	 leading	 to	 chromosomal	
abnormalities	and	possible	carcinogenesis.[30]

Germline	and	somatic	mutations	that	play	an	important	role	
in	carcinogenesis	are	also	being	recognized	now	as	possible	
targets	of	 treatment.	Some	of	 the	 important	mutations	with	
respect	 to	new	 treatment	options	 and	 strategies	 are	 the	use	
of	poly‑ADP‑ribose	polymerase	inhibitors	in	patients	whose	
cancer	 displays	 DNA	 repair	 defects	 (BRCA1/2,	 ATM)	 or	
checkpoint	 inhibitors	 in	 tumors	 with	 high	 mutational	 load	
as	 exemplified	 by	 microsatellite	 instability	 (MSI).	 MSI	 is	
one	 genetic	 change	 that	 is	 noticed	 more	 frequently	 in	 the	
setting	 of	 multiple	 cancers.[31]	 Nevertheless,	 commercial	
application	 of	 this	 testing	 to	 determine	 risk	 of	 multiple	
malignancy	at	a	high	financial	cost	in	the	absence	of	genetic	
counseling	 cannot	 be	 justified	 at	 the	 moment.[32,33]	 In	 our	
study	 group,	 only	 two	 patients	 had	 a	 history	 of	 cancer	 in	
their	first‑	or	 second‑degree	 relatives.	 Interestingly,	both	of	
these	 patients	 had	 the	 breast–ovarian	 cancer	 combination.	
While	 one	 had	 a	 history	 of	 her	 father	 suffering	 from	 lung	
cancer,	 the	 other	 female	 not	 only	 developed	 carcinoma	
breast	 in	her	early	 twenties	but	she	also	had	an	elder	sister	
with	a	history	of	breast	cancer.	It	is	highly	possible	that	she	
could	 be	 suffering	 from	 HBOC.	 She	 was	 offered	 genetic	
counseling	but	did	not	undergo	 testing	 for	genetic	markers	
for	HBOC.

Continuous	 exposure	 of	 different	mucosa	 to	 the	 same	 risk	
factor	 can	 lead	 to	 major	 dysplastic	 changes,	 premalignant	
and	malignant	lesions.	Tobacco	and	alcohol	are	the	leading	
causes	 of	 most	 aerodigestive	 and	 urogenital	 cancers	 such	
as	head	and	neck,	esophagus,	 respiratory	system,	pancreas,	
urinary	 bladder,	 and	 cervix.[34‑36]	 Field	 cancerization	
is	 a	 well‑established	 phenomenon	 where	 the	 effect	 of	
smoking	 and	 alcohol	 predisposes	 the	 entire	 mucosa	 of	
the	 aerodigestive	 tract	 or	 the	 transitional	 cell	 mucosa	
of	 the	 bladder	 and	 lower	 urinary	 system	 to	 a	 secondary	
malignancy.[37]	 Continuing	 smoking	 and	 alcohol	 after	
completing	 treatment	 for	 the	primary	malignancy	 increases	
the	risk	of	second	cancer	by	35%.[17,38‑40]	This	 is	a	common	
phenomenon	 seen	 in	 most	 lower	 social	 class	 patients	 and	
can	be	attributed	to	illiteracy	and	ignorance.	In	the	research	
of	 continuous	 exposure	 to	 a	 known	 carcinogen,	 smoking	
has	 emerged	 time	 and	 again	 as	 a	 high‑ranking	 culprit.[34‑36]	
Among	 the	patients	 in	our	study,	10	had	a	history	of	using	
tobacco,	 whether	 smoked	 or	 smokeless.	 Of	 these,	 at	 least	
six	 had	 both	 such	malignancies	 that	 could	 be	 attributed	 to	
tobacco.	 The	 occurrence	 of	 second	 primaries	 in	 these	 six	
cases	 can	 probably	 be	 explained	 by	 field	 cancerization	
resultant	from	tobacco	exposure.	Alcohol	consumption	was	
not	recorded.

There	 are	 very	 little	 data	 to	 show	 survival	 trends	 in	 the	
patients	 of	 multiple	 malignancies.	 Survival	 can	 also	 be	
affected	 by	 the	 advanced	 age	 of	 presentation	 and	 other	
coexisting	 comorbidities.	 In	 our	 study,	 no	 differences	 in	

survival	probability	at	1	year	were	seen	in	the	metachronous	
or	 synchronous	 groups.	 Survival	 in	 a	 case	 of	 multiple	
malignancies	seems	to	be	related	to	stage	of	presentation	of	
each	primary	and	is	probably	not	a	function	of	the	presence	
of	multiple	cancers	itself.

The	possible	fallacies	of	our	study	are	that	it	is	retrospective	
in	 nature	 with	 a	 sample	 size	 not	 big	 enough	 for	 robust	
statistical	analysis.

Conclusion
While	the	incidence	of	multiple	primary	cancers	appears	to	
be	 increasing,	 early	 diagnosis	 of	 a	 second	 primary	 in	 the	
background	of	an	existing	malignancy	remains	a	challenge.	
Screening	 for	 second	malignancies	 is	 an	 attractive	 option,	
but	the	optimal	screening	modalities	with	cost‑effectiveness	
in	 mind	 elude	 us	 for	 most	 cancers.[41]	 With	 regular	
monitoring,	 accompanied	 by	 careful	 history	 taking,	
thorough	 examination,	 and	 appropriate	 investigations,	
second	 primary	 tumors	 could	 be	 detected	 earlier	 and	
with	 timely	 intervention	 might	 be	 better	 managed	 with	
improvement	 in	 survival.	Patient	counseling	about	 lifestyle	
modifications,	 especially	 smoking	 and	 alcohol	 cessation,	
are	 even	more	 important	 in	 cancer	 survivors	 than	 in	 those	
without	a	history	of	the	disease.

Our	 data	 can	 possibly	 sensitize	 practicing	 oncologists	
toward	 the	 prevalence	 of	 the	 dual	 malignancies	 and	 other	
MPMs	 in	 the	 Indian	population	and	help	develop	an	 index	
of	suspicion	for	their	early	detection.
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