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Palm and finger prints are an important element of the Twin Method, whereby we use both qualitative
and quantitative indicators. It has been established with the qualitative indicators that the papillary
image refers to polygenic hereditary characteristics, and that they are to be detected more easily than
the quantitative ones. The main place in the study is the dermatoglyphic morphology of the hands, re-
presented in two groups: monozygotic twins (MZ) and dizygotic twins (DZ). The material of the study
included palm prints of both hands of 21 pairs of MZ twins and 22 pairs of DZ twins. Fingerprints and
palms were obtained by a standard method. The Twin Method researches differences in MZ and DZ
twins, using the “Similarity Method”. Quantitative indicators demonstrate a relationship with zygosity,
concerning the left and right hand.
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Introduction

The Twin Method appeared due to the necessity of juxtaposing the genetic predisposition
and the influence of one’s environment. Already in 1875, Francis Galton [6] had made a
series of experiments with twins to establish the extent of influence in environmental and
genetic factors. He had prepared hundreds of questionnaires addressed to parents of the
twins in order to achieve his goal and to understand the power of heredity. Nowadays, we
can rely on findings from other disciplines, such as morphology, genetics and psychology,
to explore the above-mentioned discourse and for our analysis to be more authentic.

Palm and finger prints are an important element of the Twin Method, whereby we
use both qualitative and quantitative indicators. It has been established with the qualita-
tive indicators that the papillary image refers to polygenic hereditary characteristics and
that they are to be detected more easily than the quantitative ones (Fig. 1). The applica-
tion and the development of the Twin Method, as well as of the finger-palm prints, leads
to the advance of the following disciplines: medical genetics (used to establish a rela-
tionship between changed in skin relief and hereditary chromosomal diseases, as well
as to determine the zygosity of twins), ethnic anthropology (used to establish a common
origin of two separate groups of a population) and criminology (used to solve debatable
questions, such as paternity rejection or identification of an individual).

Particularities of fingerprints have been noticed ever since the Ancient times The
Chinese, for example, used their fingerprints instead of a stamp when validating docu-
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Fig. 1. Ridge count triradii of the fingers, W — whorl; U — ulnar loop; Line — ridge count triradii

ments. The use of friction ridge skin as a signature in China, Japan, India, and possi-
bly in other states prior to European discovery is thus well documented. The German
doctor and anatomist C. A. Mayer wrote: “Although the arrangement of skin ridges is
never duplicated in two persons, never the less the similarities are closer among some
individuals. In other, the differences are marked, yet in spite of their peculiarities of ar-
rangement all have a certain likeness” (Cummins and Midlo, 1943), [3]. Mayer was the
first to write that friction ridge skin is unique.

The birth of dermatoglyphics was possible thanks to works of Galton, Herschel
(1880) [8] and Faulds [4], which researched fingerprints of people and primates. They
establish the individuality and uniqueness of the images, as well as the possibility of
human identification using finger-palm prints [5]. A few years later, Kallman (1885)
made the first dermatoglyphic description of a foot. Following his example, a series of
scientists continued studying the foot dermatoglyphics (Hepburn 1893, 1895; Wielder,
1904, 1913, 1916, 1922). Cummins and Middlo (1943), [3] publish two important mono-
graphs: about the skin relief in primates (1942) and about general dermatoglyphics
(1943). Bansal (1968), [1] reports the bilateral symmetry, measuring the distance be-
tween the triradii of the third and the fourth finger.

The literature review demonstrates that twin research has not been extensive, per-
haps due to the difficulty of obtaining anthropological material. The majority of twin
research is based on physical development of twins and on causes for multiple preg-
nancies (J. Bertrand Petit, A. Marin, 1988). Imaizumi (1987), [9] and co-authors make
a series of experiments on the influence of parents’ age and the birth sequence on a
multiple pregnancy. They establish that with parents’ age increase, the chance of twin
birth is higher.

Materials and Methods

The main place in the study is the dermatoglyphic morphology of the hands, repre-
sented in two groups: monozygotic twins (MZ) and dizygotic twins (DZ). The material
of the study included palm prints of both hands of 21 pairs of MZ twins and 22 pairs
of DZ twins. Most data was collected in the area surrounding the town of Shumen,
Bulgaria. Fingerprints and palms were obtained by a standard method. Fingerprinting
was done by covering the hand palmar surface with topographic ink, and by using a
glass plate and a roller. The recording of fingerprinting was done in a passive way, as
the researcher helped with the data collection. A rotary tool was used to cover palms
and fingers, always starting from the 1* finger on the right hand and finishing with the
5" finger on the left hand. Palmar surface was greased with topographic ink and finger-
prints were left on a white sheet of paper, placed on a convex cylindrical surface. Such
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method provided an accurate print of the palmar surface, including the central part of
the palm. The establishment of dermatoglyphic differences was performed with the aid
of a binocular loupe.

Results and Discussion

Every developing trait depends both on hereditary and environmental factors. The goal
of the Twin Method is to establish the relative role of both in the variability of different
traits. This method is used in medicine when studying the hereditary predisposition to
specific diseases (Down syndrome, cerebral gigantism, diabetes, schizophrenia, chro-
mosomal abnormalities and others).

The Twin Method study differences in monozygotic (MZ) and dizygotic (DZ)
twins, using the “Similarity Method”. MZ twins are juxtaposed with DZ twins of the
same gender, while taking into account that all differences in MZ twins are a product
of external factors and in DZ twins — partly due to genetic factors and partly because of
environmental ones. When taking heredity into account, one must determine the type of
zygosity in twin research with great accuracy.

Two MZ embryos have the same hereditary potential, but develop as two inde-
pendent individuals. They have the same gender, the same blood group and the same
serum factors. This applies to many other hereditary physical traits. When it comes to
intrauterine development, there are a couple of conditions, which can lead to differences
in MZ twins. The exact time of zygote division is of great importance. We distinguish
three ways of zygote division, depending on the time of its occurrence.

* MZ I (dichorionic diamniotic) — the separation happens between 0 to 3 days after
fertilization. MZ I type occurs approximately 28.3%).

* MZ II (monochorionic diamniotic) — the separation happens during the deve-
loped morula stage (from day 4-5 to day 7 after fertilization). This type of separation is
the most typical for the monozygotic twins (about 70%).

* MZ 1II (monochorionic monoamniotic) — the separation takes place after the 7" day
following fertilization, which is when the embryo of the internal membranes (amnion) is
already formed and the process of division stopped. MZ IlI type occurs rarely (1.2%).

The so called ‘Siamese twins’ are of great interest, as they do not have the possibil-
ity of full zygote division and remain connate to different extents. This takes place if the
division starts after the 9" day post-fertilization.

Qualitative dermatoglyphic results shown that the ridge count between the four
finger triradii has been defined: “a-b”, “b-¢”” and “c-d” separately on each hand, the total
ridge count (TRC) for both hands and the total ridge count. When there was an extra
triradius, we also took into account the finger triradius “a” or “d”.

The size of the “atd” angle has been measured by connecting finger triradii “a”, “t”
and “d” with two straight lines, and reported using an octant and a protractor. If extra
triradii “al” and “d1” existed, we also noted the most radial and most ulnar triradii. If
extra axis triradii existed, we noted the most distal triradii.

When comparing the finger ridge quantity, we observed the following patterns.
MZ twins with highest values have a unique IV finger on the left hand in both groups
(I born twins — 15.55%; II born twins — 16.45%). We observed a high degree of simi-
larity in the researched trait distribution also in the rest of the fingers (Table 1). The
distribution of this trait in DZ twins is quite different. The highest ridge quantity was
observed on the 1st finger of right hand in the group of 1st born twins. As a whole, this
trait is characterized with higher values in the group of 1st born DZ twins and in both
types of group twins (Table 2).
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There have not been established any differences in ridge count distribution in in-
terdigital fields neither in the MZ and DZ twins comparison, nor in the order of birth
comparison. The highest ridge quantity for the entire excerption was observed in the
field d-a, with the second highest observed in the field b-a, and the lowest — in c-b.

The average value of the total ridge count (TRC) is highest in I-born twins group
(138.90%) and lowest in II-born DZ twins group (122.81%). This trait in MZ twins was
almost identical for both I-born and II-born twins (I-born — 132.5%, II-born — 135.41%).
When comparing the total ridge count trait, the difference is minimal in I-born and II-
born MZ twins (2.41%). The two DZ twin groups show a bigger difference (7.67%).
The highest total ridge count is observed in I-born twins (199.76%) and the lowest — in
II-born MZ twins (187.86%).

When comparing the maximal values of the angle atd, we have not observed any
significant differences between the two researched groups. The highest maximal value
of the angle has been reported in II-born MZ twins in both hands, while the lowest
maximal value was observed on the right hand in II-born DZ twins (Tables 1, 2).

The analysis of connections and dependencies in MZ twins demonstrates that all
researched quantitative indicators (ridge count of interdigital triradii (RT), ridge quan-
tity of finger phalanges (RT — I-V), total right count and the angle atd) are distributed
normally (Tables 1, 2). By performing Levene’s test, we also established that all indica-
tors are over 0.05% (first order error) and, subsequently, there is no connection between
the indicators and the I-born and II-born MZ twins (T-test).

We have performed the same test for DZ twins, and the results are similar and show
the expected distribution, with the exception of the indicator RT III dex (Kolmogorov-
Smirnov test). A non-parametrical test for this indicator demonstrates lack of a relation-
ship with the relevant groups of I-born and II-born DZ twins. The indicators RT d-c sin,
RT c-b sin, RT Il sin and RT IV sin in Levene’s test reject the null hypothesis. Despite
the existing relationship, it is not statistically significant, because the null hypothesis
may not be rejected in a T-test. The calculated extent of the relationship is under 0.3,
i.e. the difference between the two researched groups is very weak with these indicators
in mind.

The comparison of groups as a whole, MZ on the one hand, and DZ on the other,
demonstrates that, on average, all indicators have a normal distribution (Kolmogorov-
Smirnov test). Levene’s test confirms the null hypothesis, which is rejected only by the
RT d-c dex indicator (T test). Only with this indicator is it possible to search for a dif-
ference between MZ and DZ twins, but the calculated effect is minimal.

The second variant in researching MZ and DZ twins as an median difference be-
tween I-born and II-born twins was more successful. The distribution of indicators TRC
a-d, TRC I-V, Y’ RT I-V dex at sin, ), RT d-a dex. et sin., RT d-c dex, RT I dex, RT II
dex, RT V dex. < atd dex. is not normal. For these indicators we used Mann Whitney’s
non-parametrical test. The above-mentioned indicators, with the exception of RT d-c
dex, RT I dex., Y RT d-a sin, RT V dex. < atd dex., demonstrate the existence of a con-
nection in twin zygosity.

Parametrical indicators are investigated with Levene’s test and T-test. With
Levene’s test we found that the following indicators have a connection with zygosity:
RT b-a dex., RT I sin, RT III sin, RT IV dex et sin. The aforementioned indicators reject
the null hypothesis in the T-test. Significant values are the sum of 1-5 phalanges ridges
on the left hand (0.67%) and the TRC of finger phalanges. The least significant value is
possessed by the indicators Y, RT d-a dex and TRC a-d. The most significant individual
indicator was the ridge count of the 5™ finger phalanx on the left hand.

86



Conclusion

Based on the current research and after analysing the results, the following conclusions
can be made:

1. MZ twins with highest values in finger ridge quantity have a unique IV finger
on the left hand in both groups (I born twins — 15.55%; 11 born twins — 16.45%). The
highest ridge quantity in DZ was observed on the 1* finger of the right hand in the group
of I-born twins;

2. Quantitative indicators demonstrate a relationship with zygosity, concerning the
left and right hands are as following: five indicators on the left hand (3| RT I-V sin, RT
I sin, RT III sin, RT IV sin, RT V sin), five indicators on the right hand (3. RT I-V dex.,
> RT d-a dex., RT b-a dex., RT II dex., RT IV dex.) and two total indicators (TRC a-d,
TRC I-V);

3. The distribution of indicators TRC a-d, TRC I-V, Y RT I-V dex at sin, ) RT d-a
dex. et sin., RT d-c dex, RT I dex, RT II dex, RT V dex. < atd dex. is not normal;

4. The significant individual indicator was the ridge count of the 5" finger phalanx
on the left hand.
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