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INTRODUCTION

he term multiple primary malignant neoplasms

ABSTRACT

Background: The term “Multiple Primary Malignant Neoplasms (MPMNs)”
refers to two or more unrelated primary malignant neoplasms that originate from
single or different organs and occur in one patient. MPMNs have been divided
into synchronous and metachronous based on time duration after first malignancy.
Materials and Methods: This was a hospital-based retrospective study conducted
at a tertiary cancer institute in Northeast India. Clinicopathological factors of
patients with multiple primary malignancies with at least one female genital tract
malignancy attending the gynecological oncology outpatient department were
observed. Those with ambiguous status of primary malignancy and incomplete
treatment of first primary malignancy were excluded from the study. Results: A total
of 57 patients with MPMN, including one case of triple primary malignancy,
were included in the study. 59.18% of cases had metachronous, and 40.81%
had synchronous malignancies. The median time to the development of second
primary malignancy was 60 months. Among the first diagnosed malignancies,
cervix was the most common site (26.5%), followed by endometrium (20.4%) and
ovary (14.28%), whereas ovarian malignancy was more commonly diagnosed second
malignancy (38.77%), followed by endometrium (14.28%) and cervix (10.2%). In an
analysis of synchronous malignancies, the most common genital tract involvement
was seen with endometrium and ovary, with a predominance of low-grade
endometrioid histology in 75% of cases. Conclusions: As the cancer survivor
population continues to increase in future, these patients must be comprehensively
evaluated on follow-up, and a cognizance of prior treatment taken should be kept.
In addition, it is vital that the clinicians keep a lookout for high-risk population in
which genetic testing may be beneficial.

Keyworbps: Hereditary breast and ovarian cancer, metachronous malignancy,
multiple primary malignancies, synchronous malignancy

been postulated. These include the field cancerization
effect, an underlying genetic imbalance common

(MPMN ) refers to two or more unrelated primary
malignant neoplasms that originate from single or
different organs and occur in one patient. The credit
for description of the term multiple primary malignant
tumor goes to Billroth, who described it for the first
time in 1869, whereas in 1932, Warren and Gates first
published and described patients with MPMN. A varied
pathoetiology for the development of these tumors has
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to both the tumors, and the effects of therapeutic
interventions such as radiation, topoisomerase inhibitors,
and alkylating agents. Other implicated causes are
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environmental agents such as tobacco and alcohol
consumption.t!!

MPMNs have been classified into synchronous and
metachronous based on the time duration elapsed between
the two tumors. These have been variably described by
the NCI’s Surveillance, Epidemiology, and End Results
(SEER) Program and the International Agency for
Research on Cancer (IARC). While the former labels
metachronous malignancies as those that occur within
3 months of each other, the later agency classifies
those occurring within 6 months of each other as
metachronous.” Double MPMNSs are relatively common,
but triple and quadruple MPMNs are rare. A diagnostic
dilemma may arise in distinguishing between the MPMNs
and metastasis from previous index cancer.

In patients with preexisting cancer, the incidence of new
tumors arising is approximately up to 16%, which is
much higher than that of normal population.?# As the
cancer treatments improve and the number of survivors
increase, the incidence of multiple primary neoplasms
will continue to be on a rise.’) This proportion of cancer
patients is usually excluded from clinical trials, and there
is a lack of prospective evidence to tailor treatments in
them.® In addition, there is scant literature on MPMNs
involving female genital tract malignancies.

MATERIALS AND METHODS

This was a hospital-based retrospective study at a
tertiary cancer referral institute in Northeast India. The
study duration included 4 years from January 2017 to
December 2021 and was approved by the institutional
ethics committee. The study included patients with at least
one genital tract malignancy presenting to gynecological
oncology outpatient department (OPD). Patients who
had ambiguous origin of primary malignancy were
excluded from the study. In addition, patients who were
incompletely treated for the index malignancy, those with
synchronous malignancies but no immunohistochemistry
(IHC) to conclusively differentiate metastasis from
synchronous origin were also excluded.

The aim of the present study was to estimate the
clinicopathological  factors of multiple primary
malignancy patients attending the gynecologic oncology
OPD at our institute. Details about cases were retrieved
from the electronic medical records of the hospital.
All the data pertaining to the cases were recorded in
the standard pro forma. This included clinical details
such as age of onset of first and second malignancies,
organ/tissue involvement, relevant medical history,
personal history, family history, treatment taken for each
malignancy, specific location of malignancy, time period
between onset of first and second malignancies, and

[ 152)

stage at the time of diagnosis. The pathological details
sought were histology of each neoplasm, grade, and
differentiation of tumors, whether IHC had to be done
for confirmation. The study was done according to the
STROBE checklist for observational studies.

If the time elapsing before the diagnosis of second
neoplasm was shorter than 6 months, the condition was
defined according to the IARC criteria as synchronous
MPMN (sMPMN). Alternatively, it was defined as
metachronous MPMN (mMPMN).

For patients with sMPMN, the survival time was
calculated according to the diagnosis of the first tumor,
whereas for patients with mMPMN, survival time was
calculated from the diagnosis of the latter tumor.

Statistical analysis

Descriptive statistics were computed for all baseline
characteristics. Characteristics of patients were described
by mean and standard deviation (SD) (if normally
distributed) or median and percentiles (if distribution
is skewed) for continuous variables and frequencies
and percentages for categorical variables. Associations
between continuous variables were tested using
an independent sample ¢-test (normal distribution),
whereas categorical variables were compared using
the Chi-square test. P < 0.05 was considered to be
statistically significant. The analysis was done on
RStudio IDE Version 1.2.1335 (developer: by Posit,
PBC, Vienna, Austria) for Mac 10S.

Ethical approval

The study was approved by the institutional ethics
committee. Ethical principles according to the Helsinki
Declaration were considered during the study. The
investigators ensured strict confidentiality of all patients’
information and de-identified any data that may link to
the patient’s identity.

RESuULTS

A total of 57 patients were included in this study; however,
careful evaluation of the records excluded 8 patients
with ambiguous primary sites and metastasis. Of the
49 patients evaluated, the incidence of metachronous
and synchronous malignancies was 59.18% (n = 29) and
40.81% (n = 20), respectively [Figure 1]. The median
age of the onset of first malignancy was 47 years
(range: 23—-74) as compared to 52 years (range: 30-77)
for the second malignancy (SD: 9.828, P < 0.001). The
median age for the development of genital malignancies
was still lower at 44 years.

Among the index primary malignancies, cervix
was the most common site (26.5%), followed by
endometrium (20.4%) and ovary (14.28%), whereas
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ovarian malignancy was more commonly diagnosed
second malignancy (38.77%), followed by endometrium
(14.28%) and cervix (10.2%) [Table 1]. One case of triple
primary malignancy was seen, in which adenocarcinoma
of the colon preceded the development of synchronous
malignancies of the endometrium and breast by 5 years.
The patient underwent staging laparotomy with modified
radical mastectomy in the same setting [Figure 2]. The
median time interval to the development of second
malignancy was 48 months (range: 24-336 months).

On a detailed analysis of the metachronous malignancies
occurring in cervical cancer survivors (n = 9), ovary
(22%), colon, and anal canal (33%) were the most
frequently encountered sites of second primary
malignancy. All these cervical cancer patients received
concurrent chemoradiation as the treatment modality of

57 patients records analysed
Excluded (n=8)
IHC inconclusive
Metastasis
v
Enrolled in study (n=49)

v | v

Metachronous (59.18%,

Synchronous (40.81%, n=20) n=29)

Figure 1: Flow diagram of patient selection

choice, and 88.89% of the second malignancy sites were
located within the pelvis [Figure 3a]. In the subgroup
of patients with second primary as ovary, breast cancer
was the most common first primary (50%) followed
by cervix (20%) [Figure 3b]. Evaluation of etiological
factors for the development of second malignancies
showed that only 6.12% of patients presented with a
positive family history of malignancy, whereas the same
embryological origin was seen in 24.4% of patients, and
a common human papillomavirus-associated origin was
seen in 8.16% of cases. In all the first malignancies,
55.1% of cases received chemotherapy, 28.6% of
patients received radiation, whereas surgery was
performed in 63.3% of cases. Adenocarcinoma was the
most common histology seen across all malignancies
and sites, followed by squamous cell carcinoma and
infiltrating ductal carcinoma [Figure 4].

In an analysis of synchronous malignancies, the most
common genital tract involvement was seen with
endometrium and ovary [Table 2]. In seven out of eight

Figure 2: Surgical specimen-triple primary malignancy of colon,
endometrium, and breast. Staging laparotomy and modified radical
mastectomy were done. The loop of the small bowel with dense adhesions
to the previous hemicolectomy incision had to be excised

Table 1: Distribution of primary sites of first and second malignancies

First primary n (%) V4 P Second primary n (%) V4 P
Cervix 13 (26.5) 48.714 <0.001 Ovary 19 (38.77) 95.796 <0.001
Endometrium 10 (20.40) Endometrium* 7 (14.28)
Ovary 7 (14.28) Cervix 5(10.20)
Breast 9 (18.36) Breast 4(8.16)
Gallbladder 3(6.12) Colon 3(6.12)
Colon 2 (4.08) Gallbladder 2 (4.08)
Buccal mucosa 1(2.04) Anal canal and rectum 2 (4.08)
Appendix 1(2.04) Vagina 1(2.04)
Esophagus 1(2.04) Vulva 1(2.04)
GTN 1(2.04) Uterus 1 (2.04)
Bone 1(2.04) Pancreas 1(2.04)
Kidney 1(2.04)
Thyroid 1(2.04)
Lung 1(2.04)
Total 49 49

*One case of triple primary malignancy had colon as first malignancy and synchronous malignancy of endometrium and breast.

GTN: Gestational trophoblastic neoplasia
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Figure 3: (a) Distribution of malignancies after first cervical
malignancy, (b) Distribution of malignancies preceding second primary
in ovary

Table 2: Distribution of synchronous malignancy sites
Synchronous sites
Endometrium and ovary
Endometrium and breast
Ovary and breast
Endometrium and appendix
Cervix and ovary
Cervix and gallbladder
Cervix and pancreas
Endometrium and thyroid
Endometrium and rectum
Ovary and appendix
Ovary and gallbladder
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g W 1stprimary B 2nd primary
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° Adenocarcinoma scc ioc Sarcoma Others.

Figure 4: Distribution of histology across first and second primary
malignancies

cases, the histology was endometrioid, with low-grade
histology predominating in 75% of cases.

A multiple regression model was used to assess the
impact of independent factors on survival statistics, only
history of chemotherapy had a significant impact on
disease-free interval after second malignancy. A total of
42.8% of patients had recurred by the end of the study
and the overall survival at 1 year was 42.85%.

DISCUSSION

The incidence of cancers in the population of Northeast
India is characteristically higher than the rest of the
country.”! Another striking feature of this population
is the earlier onset of malignancies, which is reflected
in our study group, being lower than the median age
of similar studies reported in the literature.’) This
has a bearing on the larger disease-free life span and
incidences of developing a second malignancy thereafter.

Our study concurs with the literature regarding the
higher incidence of second malignancies in cervical and
breast cancer survivors;”! however, a higher population
sample will have to be examined to elucidate whether
it is attributable to the treatment received, underlying
genetic factors, or a matter of chance due higher
individual incidences of these malignancies.

Among the malignancies that followed cervical cancers,
all of which had received concurrent Chemoradiation
in the primary setting, 88.89% of second malignancies
occurred within the pelvis. Wu et al.l'! presented SEER
data from 1975 to 2011 and reported a higher (hazard
ratio: 1.43, P = 0.01) than usual risk of developing a
malignancy post radiotherapy in colon, rectum, anus,
uterus, as well as bladder. Radiation exposure has
been implicated in the development of second primary
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malignancies,!''! and these must be kept in mind when
following up a patient who has received prior radiation.

The incidence of metachronous malignancies has been
reported by Aydiner et al.'” to be 66% versus 34% for
synchronous malignancies. Our study also showed a
higher incidence of metachronous versus synchronous
malignancies (59.18% vs. 40.81%). A study by Dong
and Hemminkil™®! looking at the development of second
malignancies has reported a three times higher incidence
of malignancies within 9 years of the first primary, thus
suggesting a bias introduced by higher surveillance in
the period following the treatment of first malignancy,
which may explain the median time period of 5 years to
the development of second malignancy in our study.

Among the synchronous malignancies, endometrium
and ovary were the most common sites observed, with
a predominance of low-grade endometrioid histology.
These findings are in concordance with a GOG’s
study!"*! of 74 synchronous ovarian and endometrioid
tumors and a predominance of low-grade endometrioid
histology seen in their population subset. Similarly,
Tong et al.' also presented a maximum preponderance
of synchronous malignancies of endometrium and
ovary in their study. The high incidence of synchronous
tumors warrants a comprehensive evaluation of organs
with similar embryonal and hormone receptor status.
Hormonal adjuvant treatment in breast cancer has
bearing on the risk for endometrial, gastric, colon, and
ovarian cancers, with an increase in endometrial cancer
specifically seen with tamoxifen use.'Y While the
carcinogenic effects of certain chemotherapeutic drugs
and radiation are well known, there is a scope of more
research in this regard in future.

In addition, the confluence of ovarian cancers
developing after breast cancers points toward underlying
genetic mutation, most commonly pathogenic mutations
of BRCA 1 and 2 genes, which can confer a risk of
up to 39% for developing ovarian cancer, which is
much higher than the general population’s risk of
1%-12%."" While NCCN mandates genetic testing
for selective breast cancers fulfilling high-risk criteria,
genetic testing is recommended in all cases of epithelial
ovarian cancer.'™"”) Thus, a significant gap exists in
developing country like ours with regard to access for
genetic testing in these patients.

On initial evaluation of patients suspected with multiple
primary malignancies, eight patients were excluded
after IHC proved the second site to be a metastasis.
The majority of sites involved metastasis from cervix to
sites such as stomach, gallbladder, lung, and ovary. The
presence of uncommon and high-grade histology such

as adenosquamous histology has a higher likelihood of
being metastatic than conventional ones and carries a
WOrse prognosis.

According to the published SEER data,” the
incidence rates for MPMNs in females have risen from
1979 to 2003. This is a cause for concern for health care
providers following up and managing increasing number
of survivor population. Such comprehensive data are not
available from our population subset. Another study has
reported outcomes in the MPMN group in the Indian
subcontinent; however, our study is the first to address
this diverse yet unrepresented group of gynecological
patients specifically.?!!

A drawback of our study is the sampling of patients
from the outpatient cohort, which may induce an
inherent bias in the observations. More prospective
studies are needed to study the presented risk factors to
better understand the disease etiology and populations at
a higher risk of second malignancy.

CONCLUSIONS

As the cancer survivor population will continue to
increase in future, these patients must be comprehensively
evaluated on follow-up, and a cognizance of prior
treatment taken must be kept. In addition, it is vital that
the clinicians keep a lookout for high-risk population in
which genetic testing may be beneficial.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

REFERENCES

1. YeY, Neil AL, Wills KE, Venn AJ. Temporal trends in the risk
of developing multiple primary cancers: A systematic review.
BMC Cancer 2016;16:849.

2. Amer MH. Multiple neoplasms, single primaries, and patient
survival. Cancer Manag Res 2014;6:119-34.

3.  Ries LA, Harkins D, Krapcho M, Mariotto A, Miller BA, Feuer EJ,
et al., editors. SEER Cancer Statistics Review, 1975-2003. Based
on November 2005 SEER Data Submission. Bethesda (MD):
National Cancer Institute; 2006. Available from: https://www.seer.
cancer.gov/cst/1975 2003/. [Last accessed on 2023 Mar 26].

4. Coyte A, Morrison DS, McLoone P. Second primary cancer
risk — The impact of applying different definitions of multiple
primaries: Results from a retrospective population-based cancer
registry study. BMC Cancer 2014;14:272.

5. Curtis RE, editor. New Malignancies among Cancer Survivors:
SEER Cancer Registries, 1973-2000 (No. 5). Bethesda, MD: US
Department of Health and Human Services, National Institutes of
Health, National Cancer Institute; 2006.

6. Vogt A, Schmid S, Heinimann K, Frick H, Herrmann C, Cerny T,
et al. Multiple primary tumours: Challenges and approaches, a
review. ESMO Open 2017;2:¢000172.

Journal of Mid-life Health | Volume 15 | Issue 3 | July-September 2024 @


https://www.seer.cancer.gov/csr/1975_2003/
https://www.seer.cancer.gov/csr/1975_2003/

Kaur, et al.: Clinopathological characteristics of multiple primary malignancies of female genital tract

10.

11.

12.

13.

14.

15.

Shanker N, Mathur P, Das P, Sathishkumar K, Martina
Shalini AJ, Chaturvedi M. Cancer scenario in North-East India
and need for an appropriate research agenda. Indian J Med Res
2021;154:27-35.

Xiao L, Cao T, Ou J, Liang W. Clinical characteristics and
prognostic analysis of multiple primary malignant neoplasms
in female patients with breast cancer or genitalia malignancies.
PeerJ 2022;10:¢13528.

Long Q, Zhao F, Li H. Analysis and prediction of second
primary malignancy in patients with breast cancer. Mol Clin
Oncol 2022;17:160.

Wu'Y, Chong Y, Han C, Kang K, Liu Z, Zhang F. Second primary
malignancies associated with radiation therapy in cervical cancer
patients diagnosed between 1975 and 2011: A population-based
competing-risk study. Ann Transl Med 2021;9:1375.

Boice JD. Ionizing radiation. 1In: Schottenfeld DS,
Fraumeni JF Jr., editors. Cancer Epidemiology and Prevention.
3 ed. New York: Oxford University Press; p. 259-93.

Aydiner A, Karadeniz A, Uygun K, Tas S, Tas F, Disci R, et al.
Multiple primary neoplasms at a single institution: Differences
between synchronous and metachronous neoplasms. Am J Clin
Oncol 2000;23:364-70.

Dong C, Hemminki K. Second primary neoplasms in
633,964 cancer patients in Sweden, 1958-1996. Int J Cancer
2001;93:155-61.

Zaino R, Whitney C, Brady MF, DeGeest K, Burger RA,
Buller RE. Simultaneously detected endometrial and ovarian
carcinomas — A prospective clinicopathologic study of
74 cases: A gynecologic oncology group study. Gynecol Oncol
2001;83:355-62.

Tong SY, Lee YS, Park JS, Bae SN, Lee JM, Namkoong SE.

16.

17.

20.

21.

. Marmolejo

Clinical analysis of synchronous primary neoplasms of the
female reproductive tract. Eur J Obstet Gynecol Reprod Biol
2008;136:78-82.

Ricceri F, Fasanelli F, Giraudo MT, Sieri S, Tumino R,
Mattiello A, et al Risk of second primary malignancies
in women with breast cancer: Results from the European
Prospective Investigation into Cancer and Nutrition (EPIC). Int J
Cancer 2015;137:940-8.

Petrucelli N, Daly MB, Pal T. BRCAl-and BRCA2-associated
hereditary breast and ovarian cancer. In: Adam MP, Feldman J,
Mirzaa GM, Pagon RA, Wallace SE, Bean LJ, et al., editors.
GeneReviews®. Seattle: University of Washington; 1993.
Available from: https://www.ncbi.nlm.nih.gov/books/
NBK1247/. [Last accessed on 2023 Mar 26].

. NCCN Clinical Practice Guidelines in Oncology. Genetic/Familial

High-Risk Assessment: Breast, Ovarian, and Pancreatic Version 3.
2023. Available from: https://www.nccn.org/professionals/physician_
gls/pdf/genetics bop.pdf. [Last accessed on 2023 Mar 26].

DH, Wong MY, Bajalica-Lagercrantz S,
Tischkowitz M, Balmana J, Extended ERN-GENTURIS
Thematic Group 3. Overview of hereditary breast and ovarian
cancer (HBOC) guidelines across Europe. Eur J Med Genet
2021;64:104350.

Hayat MJ, Howlader N, Reichman ME, Edwards BK. Cancer
statistics, trends, and multiple primary cancer analyses from the
Surveillance, Epidemiology, and End Results (SEER) program.
Oncologist 2007;12:20-37.

Vadgaonkar RA, Nayak SS, Doni S, Digumarti L, Mullapally SK,
Digumarti R. Distinct patterns of occurrence, common
associations, and survival of patients with second primary
maligancies: A 5-year single institute experience with review of
literature. Indian J Pathol Microbiol 2021;64:725-31.

Journal of Mid-life Health | Volume 15 | Issue 3 | July-September 2024



https://www.ncbi.nlm.nih.gov/books/NBK1247/
https://www.ncbi.nlm.nih.gov/books/NBK1247/
https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf
https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf

