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Abstract —

Background — The lastingness of dermatoglyphics suggest epidermal ridges as a bio-signature
for studying the epigenetic insults in the prenatal period. Approaching the preventive measures in
epigenetic viewpoint aid to reduce the incidence of carcinoma. Objective — To inquire the
association of qualitative and quantitative dermatoglyphics and the estrogen exposure in spotting
out breast cancer risk in an epigenetic context. Materials and Methods — We performed the
study among 150 females in three groups. The outcome of dermatoglyphic variables includes six
or more whorls, Mean finger ridge count, A- B Subtotal ridge count, ATD angle and pattern
intensity index. The variables of reproductive and genetic factors are increased menstrual age,
Nulliparity, First Full Term Pregnancy >30yrs, and Positive Family History. The statistical
procedure used are odds ratio and the level of significance using P- value. Results - Increased
menstrual age is significantly associated with six and more whorls (P<0.0001), Mean finger
ridge count (P<0.04), A-B Ridge count (P<0.0001), ATD angle (P<0.0001), Pattern intensity
index (<0.0001). Nulliparity is significantly associated with the ridge count (P<0.0001), ATD
angle (P<0.001), full term pregnancy >30yrs is associated significantly with A-B ridge count
(P<0.01), ATD angle (P<0.02), pattern intensity index (P<0.05). Positive Family History is
associated significantly with all the variables. Conclusion: To encapsulate six or more whorls
are associated with high frequency with positive family history, Mean finger ridge count, and
pattern intensity index is related in high frequency with menstrual age and ATD angle is linked
in high frequency with nulliparity when compared with other reproductive factors.

Key words — Dermatoglyphics; breast neoplasm; epigenetics; estrogen; parity
Title — Qualitative and Quantitative Dermatoglyphics and the Estrogen Exposure in Breast
Cancer Risk: an Epigenetic Context.

Introduction —

Dermatoglyphics is the scientific study of patterns of the ridged skin on the palms, fingers, soles,
and toes. A dermal ridge pattern forms an important representation of the genetic and epigenetic
programming of fetal life. Dermatoglyphic traits are genetically determined, their polygenic
inheritance and lastingness after birth suggest epidermal ridge as a bio-signature for studying the
epigenetic insults in the prenatal period of one’s life. The carcinoma of the breast is one of the
leading causes of cancer and cancer-related death in women globally.

Approaching the preventive measures in epigenetic viewpoint aid, to reduce the incidence and
the mortality rate of carcinoma. The lifetime estrogen exposure of a woman plays a decisive role
in epigenetic setting. The synergistic activity of hormones estrogen and progesterone in a
women’s different phase of life indeed decides the breast cancer risk. The hormone-based life
events include early menarche, late menopause, first full-term pregnancy > 30 years of age,
obesity, nulliparity, hormone replacement therapy exploits the epigenetic programming and
reprogramming of a pregnant mother, the developing fetus (female daughters) and her
generations. 234 The crucial period of epigenetic programming and reprogramming occurs in-
utero, during puberty and pregnancy period of a women’s life. This decisive period is highly
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influenced by environmental conditions like food, exercise, pollution, sleep, and stress that may
positively impacts breast cancer risk. ¢:67:8

The study aims to inquire about the association of qualitative and quantitative dermatoglyphics
and the estrogen exposure in spotting out breast cancer risk in an epigenetic context.

Materials and methods:

We performed the study among 150 females in three groups, each comprising of 50, the
candidates are age-matched between 35-60 years. We began the study after getting approval
from the Institutional Human Ethical Committee, -IHEC No0-06/10/2012, dated -09th October
2012. Chennai, Tamilnadu. We gave detailed explanation about the procedure to the participants
and their co-operation and willingness are obtained with informed consent. The sample size is
estimated to be 50 in each group for detecting odds ratio of 4 for 90% power at 5% significance
level. Sampling technique used is simple random allocation. The participants are grouped based
on selection criteria. Group | indicates females diagnosed histopathologically for breast cancer as
their primary site of carcinoma. Group Il indicates females who are a designated as high risk for
breast cancer based on their family history for breast cancer in their first-round relative, or
existence of any two elements based on their endogenous exposure to estrogen which includes
Menstrual age (early menarche below 12 years, late menopause above 50 years) Parity status
(First Full Term Pregnancy — FFTP above 30 years of age, Nulliparity), Personal history of fibro-
adenoma, obesity, Hormone Replacement Therapy (HRT). Group Il indicates normal healthy
females. The exclusion criteria for the group | &Il includes breast cancer developed as
secondaries from the primary site of origin elsewhere, females exposed to chemotherapy or
radiation therapy, females affected with any other major non-communicable diseases, Male
participants and those who do not possess proper visible dermal ridges due to their profession.
The exclusion criteria for group 11 includes Personal or family history of breast cancer, Personal
or family history of non- cancerous tumor, population exposed to chemotherapy or radiation
therapy, the population affected with any other major health problem, Male participants, and
those who do not possess proper visible dermal ridges due to their profession.

The data of hormone-based life events of study participants are collected as a part of subjective
assessment. Dermatoglyphic variables are collected in the form of digital photographic images of
the digits and palm of right and left hand and the variables are analyzed using the computer. All
the outcome variables are assessed by a trained evaluator who is blind to the study and group
status. The outcome of dermatoglyphic variables includes Six or more whorls, Mean finger ridge
count <12.5, A-B Subtotal ridge count >34.8, ATD angle <43degree, and pattern intensity index
> 12.5. 9 The variables of reproductive and hereditary factors are increased menstrual age,
Nulliparity, FFTP>30yrs, and Positive Family History.
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Results -

The statistical procedure used to analyze the frequency of association between the
Dermatoglyphic Pattern and the reproductive factors is the odds ratio and the level of
significance using the p-value. The statistical analysis tested the null hypothesis that there is no
difference in the finger ridge patterns and lines between the three study groups. The differences
are considered statistically significant at P <0.05.

The outcome of the research describes the dermatoglyphic variable six or more whorls observed
in 27% of females with increased menstrual age, among which 15% fall under breast cancer
group, 10% high-risk females, and 2% normal females with a significance level of P-value
0.0001. Similarly, 29% of females with nulliparity are related to the six or more whorls among
which 12% fall under the breast cancer group, 15% higher risk females, and 2% normal
population. The findings describe 11 % of females with first full-term pregnancy >30 years of
age associate to Six or more whorls among which 5 and 6 percent, respectively fall under breast
cancer and high-risk females. Nulliparity and age at first full-term birth are not significantly
associated with the given variable. 39% of the study population with a positive family history in
their first-round relative are observed to have six or more whorls among which 23 and 16
percent, respectively fall under breast cancer and high-risk group with a significance level of P-
value 0.0001. (Figure 1, Table -1)

The dermatoglyphic variable Mean finger ridge count <12.6 is perceived in 33% of females with
increased menstrual age, among which 14% fall under breast cancer group, 19% high-risk
females with a significance level of P-value 0.0001. Similarly, the 16% females with nulliparity
are associated with the Mean finger ridge count <12.6 among which 8% fall under breast cancer
group, 8% higher risk females with a significance level of P-value 0.0001. The investigation
details 9% of females with first full-term pregnancy >30 years of age-related to Mean finger
ridge count <12.6 among which 5 and 4 percent, respectively fall under breast cancer and high-
risk females and not significantly associated with the given variable. 27% of the study population
with a positive family history in their first-round relative are perceived to have Mean finger ridge
count <12.6 among which 15 and 12 percent, respectively fall under breast cancer and high-risk
group with a significance level of P-value 0.0001. (Figure 1, Table -1)

The dermatoglyphic variable A-B ridge count <34.8 is considered in 29% of females with
increased menstrual age, among which 13% fall under breast cancer group, 14% high-risk
females, and 2% normal females with a significance level of P-value 0.0001. Similarly, 21% of
females with nulliparity are linked to the A-B ridge count <34.8 among which 13% fall under
breast cancer group, 8% higher risk females, and the variable don’t exhibit statistically
significant association. The findings describe 9% of females with first full-term pregnancy >30
years of age is linked to A-B ridge count <34.8 among which 4 and 5 percent, respectively fall
under breast cancer and high-risk females with a significance level of P-value 0.01. 25% of the
study population with a positive family history in their first-round relative are observed to have
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A-B ridge count <34.8 among which 14 and 11 percent, respectively fall under breast cancer and
high-risk group with a significance level of P-value 0.0001. (Fiaure 1 Table -1)

The dermatoglyphic variable ATD angle <43° is considered in 26% of females with increased
menstrual age, among which 14% fall under breast cancer group, 10% high-risk females, and 2%
normal females with a significance level of P-value 0.0001. Similarly, the 27% females with
nulliparity are linked to the ATD angle <43° among which 16% fall under breast cancer group,
9% higher risk females, and 2% normal females with a significance level of P-value 0.0001. The
findings suggest 8% of females with first full-term pregnancy >30 years of age are linked to
ATD angle <43° among which 5 and 3 percent, respectively fall under breast cancer and high-
risk females with a significance level of P-value 0.02. 22% of the study population with a
positive family history in their first-round relative are observed to have ATD angle <43° among
which 13 and 9 percent, respectively fall under breast cancer and high-risk group with a
significance level of P-value 0.01. (Fioure 1, Table-1)

The dermatoglyphic variable pattern intensity index >12.5 is observed in 35% of females with
increased menstrual age, among which 19% fall under breast cancer group, 14% high-risk
females, and 2% normal females with a significance level of P-value 0.0001. Similarly, 25% of
females with nulliparity are linked to the pattern intensity index >12.5 among which 13% fall
under breast cancer group, 10% higher risk females, and 2% normal females and not statistically
significant with the variable. The findings suggest 9% of females with first full-term pregnancy
>30 years of age are linked to pattern intensity index >12.5 among which 6 and 3 percent,
respectively fall under breast cancer and high-risk females with a significance level of P-value
0.05. 26% of the study population with a positive family history in their first-round relative are
observed to have pattern intensity index >12.5 among which 16 and 10 percent, respectively fall
under breast cancer and high-risk group with a significance level of P-value 0.0001. (Fioure 1, Table -
1)

Discussion —

The purpose of the study is to explore the association of the dermatoglyphic patterns with
distinct reproductive factors namely increased menstrual age, nulliparity, first full-term
pregnancy, and positive family history. The findings of the investigation recommend the
qualitative variable Six or more whorls to have a significant association with increased menstrual
age, population with positive family history, and not significantly associated with nulliparity and
first full-term pregnancy status. The quantitative variables of the study propose Mean finger
ridge count <12.6 to have a significant association with reproductive factors, namely increased
menstrual age, Nulliparity, and in population with positive family history. None of the normal
group population is observed to have the variable associated with reproductive factors. The
results indicate A-B ridge count <34.8 to have a statistically significant association with
reproductive factors, namely increased menstrual age, age at first full-term pregnancy, and in
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population with positive family history. None of the normal group population is observed to have
the given variable associated with reproductive factors except menstrual age. The
dermatoglyphic variable ATD angle <43° recommends having a statistically significant
association with all the given reproductive factors and the population with positive family
history. The results of research recommend the pattern intensity index >12.5 to have a
statistically significant association with all the given reproductive factors menstrual age, age at
first full-term pregnancy, and the population with positive family history. (Figure 1 Table -1)

To encapsulate six or more whorls is associated with high frequency with positive family history,
Mean finger ridge count, and pattern intensity index are related in high frequency with menstrual
age and ATD angle is linked in high frequency with nulliparity when compared with other
reproductive factors. Nulliparity and First Full Term Pregnancy >30yrs are the incidences in a
lifetime that may be due to either inheritance or acquired. The epigenetic mechanism may play a
vital role in this context. The inheritance of the Nulliparity and FFTP>30yrs are exhibited as
distinct dermal ridge patterns. The inheritance may be due to transference of affected gene from
parents to daughter cell or may be due to epigenetic alteration of parents resulting in a deficient
gene that may be transferred to daughter without any changes in nucleotide sequence.

A case-control study conducted among the Moroccan population in the year 2014 and 2015
reported the two reproductive factors early menarche and nulliparity to have a significant
association with the increased risk of breast cancer whereas first full-term pregnancy is
associated with decreased risk of breast cancer. These findings reinforce the study results as most
of the dermatoglyphic variables describes a high frequency of association with menstrual age.
Their results conclude the definite association of distinct reproductive factors for breast cancer
and recommend preventive and screening interventions to be focused on priority on these high-
risk populations. The number of epidemiological studies conducted throughout the world
reported the influence of reproductive factors like age at menarche, age at first full-term

pregnancy, age at menopause, parity status and history of breastfeeding in the breast cancer risk.
(10, 11, 12, 13)

In a collaborative study conducted on a group of hormonal factors in breast cancer one hundred
and seventeen epidemiological studies are reviewed which includes 118964 females affected
with breast cancer and 306091 are under a healthy population. The study calculated the risk ratio
associated with the age of menarche and the age of menopause for breast cancer risk. The results
of the study prove that breast cancer risk is increased for proportional to younger the age of
menarche and similarly the risk increases proportionate to the delay in the age of menopause.
The results of this study are similar to findings of the current dermatoglyphic study mimicking
its positive association with breast cancer and suggesting a possible association of menstrual age
with breast cancer risk. The study also proves the increased risk of premenopausal for breast
cancer compared to the postmenopausal women of an identical age. The study concluded that

485



European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 09, Issue 08, 2022

endogenous ovarian hormones are associated with estrogen receptor-positive breast cancer than
with estrogen receptor-negative disease for the lobular type of cancer when compared to ductal
tumors. 4

A review published by the department of nutritional sciences in the year 2016, reported the role
epigenetic effects on the developing fetus influenced by the endocrine disruptors in the food and
drinking water. These substances are said to disrupt the hormonal regulation epigenetically and
increase the breast cancer risk of developing fetus. The review focuses on the aromatic
hydrocarbons, Bisphenol A, its effects in tumor suppressor gene epigenetic prints that follow a
similar pattern found in sporadic breast cancer. The study also hypothesized the food
components that positively regulate the epigenetic mechanisms act in a protective way against
these inducing disruptors. These pieces of evidence support the hypothesis of the current study as
the maternal environment highly influences the epigenetic imprinting of the fetus which can be
reflected in the dermatoglyphics of the developing fetus. As the epigenetic mechanism is
reversible, bioactive food components and a healthy lifestyle can reverse the epigenetic
imprinting and regulate the gene expression which can aid in cancer prevention. On this
hypothesis, the current study through its distinct dermatoglyphic patterns can aid as a screening
tool for spotting the breast cancer population at risk and play a pivotal role in taking preventive
measures by initiating lifestyle modification to those high-risk population. ¢

The outcome of a dermatoglyphic meta-analysis performed to hypothesize the epigenetic
influence in the development of chronic diseases concludes the epigenetic programming during
the first trimester of gestation and the impact decline gradually through the second trimester.
Each dermatoglyphic variable has a gestational timeline relative to the development of organ
systems and its insults. This demands an assumption that the epigenetic disruptors specifically
affecting organ systems can be linked to the disorder under investigation, 617 18)

Dermatoglyphic analysis of a study performed in the Bosnian population described significant
association for palmar ATD angle and Subtotal ridge counts, namely A-B, B-C, and C-D, did not
show a significant association for both right and left hand. These findings recommend having an
association with a positive family history which is in agreement with the results of the current
study. @9 Palmar dermatoglyphic variable exhibited significant association with single
nucleotide polymorphism of DNA repair genes in breast cancer risk with a relative risk of 2 to 4
times. The findings of the study recommend dermatoglyphics as an effective biomarker for
spotting breast cancer risk. A Study performed to analyze the association of the fluctuating
asymmetry of dermatoglyphics with DNA repair gene polymorphism in spotting the breast
cancer risk recommends the variables, namely FA Finger ridge count of thumb, ring and A-B
ridge count to have significant relation compared to other dermatoglyphic measurable variables
in spotting breast cancer risk which is in agreement with the present study. “20:2%)

Limitation and Recommendations:
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The limitation of the study is its sample size. Future investigations should be performed with a
large scale population in an epigenetic perspective to generalize the results. Approaching the
preventive strategy for breast carcinoma in epigenetic viewpoint assists in decreasing the
incidence and the mortality rate of breast carcinoma in the current and future generations.

Conclusion

The finding of the current study is suggestive of the possible association of the Hormone based
life events and breast cancer risk to have an epigenetic context. The association of
dermatoglyphics with positive family history and breast cancer risk is highly suggestive of the
genetic influence of the disease. The hypothesis investigates and recommends the
dermatoglyphics as a bio-signature of fetal epigenetic insults influenced by estrogen exposure in
spotting out females at risk for breast cancer.
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Figure I - Association of Distinct Dermatoglyphic Variable with Reproductive and
hereditary factors.
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M Increased menstrual age

B Nulliparity

W FFTP2= 30Yrs

W Positive Family History

> Six Whorls  MFRC<12.6  A-BRC<34.8 ATD angle<43® PII>12.5

*Statistically significant
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