Vol. 9(1), pp. 1-6, January-June, 2020

DOI: 10.5897/CRO2019.0119

Article Number: 7FB549163609

ISSN 2141-2553

Copyright © 2020

Author(s) retain the copyright of this article
http://www.academicjournals.org/CRO

Full Length Research Paper

ACADEMIC
JOURNALS
woparel yras kraebadgs

Clinical Reviews and Opinions

Multiple primary malignancies: Vigilance is paramount
In identification

Pradeep Balineni*, Rekha Arcot, Sandeep Pathivada and Bharath Narayanasami

Saveetha Medical College and Hospital, Chennai, India.

Received 11 May, 2019: Accepted 24 March, 2020

Ever since it was first described by Billroth, there is an increasing incidence of multiple primary
malignancies cases, due to increase in the survival rate of cancer patients and improvement of
diagnostic tools. Incidence of second malignancies in cancer patients is 10 to 20%. A total of 10
patients who fulfilled the inclusion criteria were included. All the 10 patients’ case sheets were pursued,
and the biochemical, radiological and histopathological reports were analyzed. Results revealed that
out of the 10 patients, five were synchronous and the other five were metachronous with a median age
of 59 years. Four male patients and six female patients are included. The most common malignancy
sites were the stomach and breast, andthe mean time interval between both the metachronous tumors
is 7.2 years. Thus, a strong clinical suspicion is needed for detecting the multiple primary malignancies,
anda treatment plan should be formulated individually for every case.
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INTRODUCTION

The incidence of double primary malignancy is not very
rare, Billroth has reported the first case in 1889
(Chakrabarti et al., 2015; Sehgal et al., 2018), while the
first statistical analyses was reported by Bugher in 1934
(Sehgal et al., 2018; Sharma et al; 2016). Incidence of
double primary malignancies has been underreported
due to the difficulties in epidemiological data collection
and is allegedly between 2.4 and 17%. Some authors
define double primary malignancies as two or more
cancers with no subordinate relationship occurring either
simultaneously or not in the same patient. With the
improvement in medical treatment modalities and
imaging techniques (positron emission tomography),
there is arise in the incidence of double primary
malignancy as the overall survival rate of cancer patients
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has increased (Chakrabarti et al., 2015; Sehgal et al.,
2018). Reported incidence of second cancer in a cancer
patient is 10 - 20% (Chakrabarti et al., 2015). The aim of
this research is to study the incidence of multiple primary
malignancies.

MATERIALS AND METHODS

This is a retrospective observational study done at Saveetha
Medical Hospital from January 2016 to December 2018. Hospital
records were pursued to retrieve malignancies that qualified as
double malignancies as per the International Agency for Research
on Cancer Categorization.

We included all patients who had histological proof for double
malignancy, fit these into Warren and Gates criteria (Bagri et al.,
2014, Sakellakis et al., 2014) (Table 1) and are diagnosed in the
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Table 1. Warren and Gates criteriafor diagnosing double primary malignancy.

1. Histological confirmation of both primary and secondary malignancies

2. There should be at least 2cm normal tissue between both the tumors or if they occur at the same place they should be separated by at least 5 years duration.

3. Probability of one being the metastasis of the other tumor should be excluded

Table 2. Synchronous malignancies.

SINo. Agelsex Malignancy presented with

Treatment

Malignancy identified on investigation Treatment

1 38/M Adenocarcinoma of stomach Total gastrectomy  Gastro-Intestinal Stromal Tumor of stomach ~ Total gastrectomy
2 58/F Ductal carcinoma of left breast Left mastectomy Papillary carcinoma of thyroid Total thyroidectomy
3 76/F Anal verge squamous cell carcinoma Wide local excision  Adeno carcinoma of the stomach Chemotherapy
4 64/M I(\lll\/?g’%r;a%t Peripheral Nerve Sheath Tumor Wide local excision  Papillary carcinoma of thyroid Total thyroidectomy
5 72/F Right ductal carcinoma of breast Right mastectomy  Left invasive lobular carcinoma of breast Left mastectomy
Table 3. Metachronous malignancies.
SIN  Agelsex First malignancy Treatment Second malignancy Treatment
1 62/F t?::sl?r carcinoma  of the right Right mastectomy Adeno carcinoma of the stomach Total gastrectomy
2 52/F Ductal carcinoma of Left breast ~ Left mastectomy Adeno carcinoma of the stomach Partial gastrectomy
. . Total abdominal Hysterectomy with Bilateral Adeno carcinoma of pancreatic
3 61/M Carcinoma cervix salphingo-oopherectomy (TAH + BSO) head Chemotherapy
4 57/M Adeno carcinoma of the rectum  Low anterior resection Adeno carcinoma of the stomach Partial gastrectomy
5 48/F Benign leiomyoma of the uterus ~ TAH + BSO Retroperitoneal soft tissue sarcoma  Wide local excision

MPNST — malignant peripheral nerve sheath tumor; TAH + BSO — total abdominal hysterectomy with bilateral salphingo-oopherectomy.

period from January 2016 to December 2018. However, the
patients who had no clear cut histological diagnosis and those with
suspicion of second benign metastasis are excluded. Consent was
obtained from the Dean of the Institute and Institutional Ethical
Committee for publication of the data.

The cases sheets were analyzed for the biochemical (serological
markers), radiological and histopathological (FNAC, Core needle
biopsy) reports.

RESULTS

Over a 3-year period (2016 to 2019), we had 10 double
primary malignancy cases in our institution. Median age
of occurrence was 59 years, with a range of 38 to 76
years. Of the 10 cases, five were synchronous (Table 2)
and five were metachronous (Table 3) with a ratio of 1:1
between synchronous and metachronous cases. Male to
female ratio noted is 1:1.5 with four males (40%) and six
(60%) female’s patients registered in the study (Figure 1).
The most common site for primary malignancy in
metachronous cases is breast with two cases (40%) and
cervix, uterus and rectum each with one case (Figure 2)
and the most common site for secondary malignancy in
metachronous is stomach with three cases (60%)
followed by one case each in pancreas and soft tissue

tumor (Figure 3). The most common presenting
malignancy in cases of synchronous tumor is breast with
two cases (40%) followed by stomach, anal canal and
nerve sheath tumor with one case each (Figure 4).The
common identified malignancy in cases of synchronous
tumors is stomach (40%) and thyroid (40%) with two
cases each followed by one case of carcinoma breast
(20%). Of the 10 cases, four were early tumors, sixwere
advanced tumors, two cases had undergone palliative
therapy whereas the other eight cases have undergone
surgical treatment. The mean interval between
appearances of metachronous tumor is 7.2 years ranging
from 2 to 11 years. Majority of the cases are
gastrointestinal tumors in this study followed by breast
carcinoma.

DISCUSSION

Ever since it was first reported by Billroth (Gupta et al.,
2016), there were several studies reported on double
primary malignancies. They can be classified by Moertel
classification (Jena et al., 2016) or by time interval. By
time interval, they are classified as synchronous and
metachronous (Ahmed and Abbas 2014; Mesmoudi et
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Figure 2.Common site for first malignancy in metachronous.

al., 2011) tumors but there are no generalized
categorization for the time limit.

The surveillance epidemiology and end result (SEER)
suggest the interval as 2 months, whereas International
Agency for Research on Cancer (IARC) suggest the
interval to be 6 months (Sehgal et al., 2018).

In our study, we had one case of type IB (4" case in
metachronous table), one case of type IC (5"case in
synchronous table), one type Il (1* case in synchronous
table), and a maximum of type Ill (7 cases) (Tables 4 and
Figure 5). The pathophysiology in these cases is
theorized to be the effect of a common etiological factor

metachronous

B stomach

M pancreas
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Figure 3. Common site for second malignancy in metachronous.

on multiple sites known as ‘Field cancerization’ (Joseph
et al., 2016; Irmie et al.,2010), which is most commonly
seen in head and neck cancers or due to the effect of the
treatment to the first malignancy. The most cited
etiological factors are genetic susceptibility, immune
factors, as well as intensive exposure of carcinogens
(Wood et al; 2012). Genetic changes that are noted in
double primary malignancy patients are punctiform
metastasis, loss of heterozygosity, and microsatellite
instability (Bagri et al., 2014). A common genetic change
is deleterious mutation. Various syndromes which have
been reportedly associated with double malignancies are
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Figure 4. Presentation of synchronous malignancies.

Table 4. Moertel classification.

identified malignancy

A Same tissue and organs

Type B Same tissue and different organs
C Bilateral organs

Type ll Different tissues

Type lll Different tissues and organs
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Figure 5. Moertel classification.

Hereditary breast and ovarian cancer syndrome (BRCA
genes), Lynch syndrome (MMR genes), Von Hippel-
Lindau disease (VHC genes), Li- Fraumen syndrome
(p53 genes) (Raissouni et al., 2012), and MEN syndrome

(RET genes). Genetic testing can be warranted in
patients with multiple primary malignancies but the barrier
in Asian countries is the cost effect and misinterpretation
of the results (Chan et al., 2018). Doxorubicin based
treatment to first cancers show a higher incidence of
second malignancy upto 7% (Joseph et al., 2016; Julie,
1995) in metachronous double primary malignancy.

The second malignancy in a metachronous patient is
commonly harbored in head and neck cancers (36%)
followed by Hodgkin’s lymphoma (26%) (Joseph et al.,
2016; Doshi et al.,, 2017). The currentstudy however
showed carcinoma stomach (60%) having a higher
incidence followed by pancreas (20%) and soft tissue
tumors  (20%). Metachronous  double  primary
malignancies are commonly seen in female patients and
synchronous tumors have a slight male dominance.This
study shows a similarity in metachronous tumors with
female dominance (60%) but in synchronous we had
female preponderance (60%) and the mean age group in
our study is 59 years.

The clinical features that alert the physician to
investigating for multiple primary malignancies are
atypical metastatic spread, high tumor burden relative to



tumor marker load, new metastasis several years after
the primary, suspicious lesion in patient who underwent
prior chemotherapy or radiotherapy and suspicious lesion
on imaging (PET-CT) detected at staging or follow up of a
tumor (Vogt et al., 2017; Krishnatreya et al., 2013). Most
of the synchronouscases are diagnosed while doing a
staging investigation for the first tumor. In this study, one
case (case 2 in synchronous table) had presented with
complaints pertaining to both tumors. In common,
practitioners would label this second primary malignancy
as a metastasis and leave it behind. Metachronous
tumors are most commonly seen in head and neck region
due to field cancerization with a latent interval period of
10-15 years (Bagri et al., 2014; Bolognesi and Bolognesi,
2014).This research showed a low latent interval period
of 7.2 years with a range of 2 to 11 years.

This study has majority of casesfrom breast (5) and
stomach (5). Incidence of multiple primary malignancies
involving breast is 4-8%(Vogt et al., 2017). Patients with
breast involvement show mutation of BRCA1 and BRCA2
gene. The common organ involved along with breast is
cervix, whereas in patients who have undergone
tamoxifen based chemotherapy, haemopoietic cancers
are common (Vogt et al., 2017). Incidence of multiple
malignancies involving stomach is 2.04 to 3.4%(Kim et
al., 2017). A common cause for multiple malignancies
involving stomach is field cancerization. Common
geneticmutation in cases with stomach involvement
includes loss of heterozygosity of APC and MMC genes
(Kim et al., 2017).

Prognosis of patients with multiple primary
malignancies is poorer when compared to those with a
single malignancy(Etiz et al.,, 2017). Synchronous
malignancies in different organs have poor prognosis
compared to those in same organ(Joseph et al., 2016).
There is no established treatment plan for double primary
malignancies. Both tumors are to be thoroughly
investigated to rule out the possibility of one being the
metastasis of the other and both should be confirmed by
histology. Management should be individualized to each
case by taking into consideration the stage of disease,
performance score of patient, age of patient and survival
rate for the tumors individually and other factors.In our
study, two cases (1 synchronous, and 1 metachronous)
had widespread metastasis and had under palliative
therapy.(Di Martino etal., 2002). reported that prognosis
of metachronus tumor is better than synchronous tumor.

Conclusion

With the increase in survival rate of common cancers and
better diagnostic modalities, the incidence of double
primary malignancies has increased. A strong clinical
suspicion should be there to detect the second
malignancy and should be completely evaluated. A
treatment plan should be formulated for each case as
resectable synchronous tumors can be surgically tackled
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in a single setting. Long term follow up of the patient is
necessary to diagnose any metachronous lesions at an
early stage. The limitations of this study were the low
sample size and a short study period.
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