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SKIN DISORDERS

A second malignant neoplasm (SMN)
may be defined as a nonmetastatic malig-
nancy that was diagnosed after another
malignant neoplasm. This definition
includes new primary cancers with one
or more of the following features: locat-
ed in a different organ, located in a differ-
ent site of the same organ with a different
histological type, or affecting the second
of paired organs (e.g., lungs, breasts, kid-
neys, ovaries, testicles, or eyes). 

SMNs have become increasingly
important because they now represent
one of the most common malignancies.
In fact, SMNs rank sixth among the most
frequent malignant neoplasias behind
skin, prostate, breast, lung, and colorec-
tal cancer. Data from the U.S. National
Cancer Institute’s Surveillance, Epidemi-
ology, and End Results (SEER) Program
in 1995 revealed that SMNs constitute
13.1% of cancers in men and 13.7% of
cancers in women. Moreover, these fre-
quencies had doubled over the previous
20 years.1,2 The increased incidence of
SMNs in the past few decades can be
attributed to some basic factors (Table 1). 

The risk factors for SMNs fall into
three major categories: shared environ-
mental exposures, genetic predisposition,
and iatrogenic.2

Environmental exposures may be
chemical, physical, or biological. Sun-
light, smoking, alcohol, and dietary
habits, to name a few, are all important
risk factors for the development of a
number of cancers, such as those of the
skin, lungs, head and neck, and gastroin-
testinal tract. Primary cancer survivors
may still be exposed to and influenced by
the same risk factors. Alternatively, they

may even be subject to new environmen-
tal hazards. This increases the risk for
SMN. Moreover, even if the patient is no
longer exposed to a certain factor, its car-
cinogenic consequences may still be in
effect and are manifested by a higher
than normal risk of multiple cancers. For
instance, cessation of smoking decreas-
es the risk of lung cancer; however, the
lifetime risk for lung cancer is still higher
than that observed in nonsmokers.5–7

Additionally, smoking is also a shared
risk factor for head and neck, esophageal,
bladder, and renal cancer (among oth-
ers).8

Genetic abnormalities, such as those
related to oncogenes, tumour-suppressor
genes, and DNA repair mechanisms,
may cause multiple cancer syndromes.
Over 40 genes implicated in the develop-
ment of these syndromes have been
described. Patients with genetic multiple
cancer syndromes must be regularly
screened for new cancers. Conversely,
patients newly diagnosed with certain
cancer types should be assessed for the
presence of genetic abnormalities. The
presence of a defined inheritance pattern
aids the screening of family members
and genetic counselling.

Radiation therapy and chemothera-
py employed in the treatment of primary
cancers may lead to a number of iatro-
genic complications, including SMNs.
The first observations were made in the
pediatric cancer survivor population.9 As
more potent treatment regimens are
introduced, the number of cancer sur-
vivors in both the adult and pediatric
population increases. However, more
toxicity, including SMNs due to cancer

Second malignant neoplasms (SMN)
are nonmetastatic malignancies
occurring in patients previously
diagnosed with another malignant
neoplasm. This clinical entity is
becoming increasingly more frequent
with the aging of the overall popula-
tion and better diagnosis and treat-
ment of cancers. Although a reason-
able percentage of cases may be
explained by genetic, iatrogenic,
and/or shared environmental expo-
sure, it is estimated that the majority
of cases are sporadic. Recognizing
the possibility of SMNs is essential
for appropriate and timely diagnosis
and treatment, but even more impor-
tant for the development of preven-
tive strategies.
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treatment, is also expected.10,11

Although the association between
two or more primary cancers may point
to a more specific etiology, it is estimated
that most SMNs are related to random
distribution in the population. And
despite the seemingly more dramatic
impact of genetic predisposition and
iatrogenic influences, shared environ-
mental risk factors probably play the
major role in causation of SMNs.2

Clinically, most SMNs behave quite
similar to their de novo counterparts and
have the same response to standard ther-
apy. A few SMNs, however, are more
aggressive and less responsive to thera-
py than primaries of the same histologic
type. The typical example is iatrogenic
acute myelocytic leukemia, which devel-
ops after chemotherapy and carries a
worse prognosis than primary acute
myelocytic leukemia.12,13

Geriatrics and SMNs
Cancer is a major problem in the aging
population. Approximately 60% of all
cancers and two-thirds of all cancer
deaths occur in patients over 65 years old.
Accumulation of genetic mistakes, cumu-
lative exposure to environmental risk fac-
tors, and decreased immune surveillance
are among the factors underlying this
high incidence. Skin, prostate, lung,
breast, colorectal, ovarian, brain,
leukemia, lymphoma, and multiple
myeloma are the most commonly diag-
nosed tumours in this age group.1

SMNs are also commonly found in
the older population as a result of the
interplay among the factors discussed
above. Different relationships between

primary and secondary neoplasms have
been described for the adult population
and most probably apply to the older
population as well. 

These relationships are clear in
analyses of the standardized incidence
ratio (SIR) from the SEER Program data.3

The SIR compares the observed incidence
of new cancers in cancer survivors with
the expected incidence of the same type
of tumour in age and sex-matched indi-
viduals. For instance, men diagnosed
with lung cancer have a 3.39 SIR of
head/neck cancer. Therefore, an individ-
ual diagnosed with lung cancer is 3.39
times more likely to develop a
head/neck cancer than a member of the
general population of the same sex and
similar age. Conversely, a man diagnosed
with head/neck cancer is 3.04 times more
likely to develop a lung cancer than a
member of the general population of the
same sex and similar age. In women
diagnosed with breast cancer, there is a
1.40 SIR of lung cancer, 1.59 SIR of
leukemia (if the breast cancer was treat-
ed with radiotherapy), 1.27 SIR of ovari-
an cancer, and 1.08 SIR of uterine cancer. 

Bidirectional associations like the one
cited above between lung and
head/neck cancer may give clues as to
the etiology of the cancers in question. In
this example, it is well known that lung
cancer and head/neck cancer have a
major common etiologic factor: smoking.

Ophthalmology and SMNs
Retinoblastoma
Retinoblastoma is the most common pri-
mary intraocular malignancy in children
with an average incidence of 1 in 15 to

20,000 live births and the first gene to be
linked to multiple cancers was the
retinoblastoma (RB) gene. 

The RB gene is a tumour suppressor
gene found in the long arm of chromo-
some 13, region q1.4. It is a tumour sup-
pressor gene; therefore, both alleles have
to be deleted for the tumours to develop.
In patients with the heritable or familial
form of the disease, all cells of the body
have one mutant allele. If the second
allele becomes mutated, multiple cancers
may arise.14,15 In addition to multiple
retinoblastomas that are usually diag-
nosed before three years of age, these
patients may also develop pinealoblas-
toma, osteogenic sarcoma, chondrosarco-
ma, melanoma, and sebaceous cell
carcinoma (among others). The incidence
of SMNs, especially osteogenic sarcoma
and other sarcomas, is increased when
radiotherapy is used for treatment of
the ocular tumours.16–18 

With earlier diagnosis and treatment
of the eye tumours, the systemic progno-
sis is very good. There is an increasing
number of retinoblastoma survivors, and
many of these survivors have children
and reach advanced age (thus increasing
the incidence of SMNs).

Uveal Melanoma
Uveal melanoma is the most common
primary intraocular malignancy in adults
with an incidence of 5 to 10 cases per mil-
lion people per year. It arises in the
melanocytes of the uveal tract (iris, ciliary
body, and choroids) and the mean age at
diagnosis is 55 years old.19 In a recent epi-
demiologic study of a Canadian popu-
lation cohort, 18 out of 129 uveal

Table 1: Factors Influencing the Increased Incidence of SMNs

General aging of the population Better life conditions and health care have resulted in increased life expectancy. A larger
component of the population now comprises older individuals, and the risk of developing
cancer increases with age.

Improved cancer treatment More cancer survivors are observed in all age groups because of more successful treatment
options for different types of cancers. Cancer survivors are twice as likely to develop new
primary cancers as cancer-free individuals of the same age and sex.3,4

Detection bias Better systemic work-up of cancer patients for metastasis and/or associated malignancies in
certain risk groups also leads to early detection and increased diagnosis of SMNs.
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Figure 1:
The Risk Factors for Second Malignant Neoplasms
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melanoma patients had multiple cancers. Nine patients had
uveal melanoma as the first cancer, while the other nine had
uveal melanoma as a SMN. Despite the occurrence of multiple
cancers in 14% of the cohort, no pairwise association indicating
increased risk of SMNs in comparison to the general popula-
tion could be demonstrated.20

Sebaceous Cell Carcinoma
Sebaceous cell carcinoma is a rare tumour of the skin. Most
cases affect the eyelids. Clinically, eyelid sebaceous cell carci-
noma presents in older patients and may mimic chalazion,
an inflammatory condition. Sebaceous cell carcinoma may be
part of Muir-Torre syndrome, a genetic multiple cancer syn-
drome. It is a rare autosomal dominant disorder and is cur-
rently considered a subtype of the more common hereditary
nonpolyposis colorectal cancer syndrome. It is characterized
by sebaceous neoplasms and visceral malignancies, especial-
ly in the gastrointestinal tract.21 

Conclusion
Early detection and treatment equals better prognosis for all
types of cancer. SMNs are no different. Therefore, physicians
have to be aware not only of possible recurrence and/or metas-
tasis of a primary cancer, but also about the possibility of SMNs.
In certain scenarios, such as in older patients, genetic cancer
syndromes, postchemotherapy and/or radiation therapy, and
certain environmental exposures (e.g., smoking), surveillance
for SMNs is paramount.

Possible interventions to decrease the incidence of SMNs
include avoidance of environmental carcinogens, genetic coun-
seling, and modification of cancer treatment regimens
(chemotherapy and radiation therapy) to improve effectiveness
while minimizing the frequency of SMNs. 
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