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ABSTRACT
Purpose: Recently, quantitative dermatoglyphic

examinations have been intensively carried out for screen-
ing purposes in oncology.

Material/Methods: The present study covered 82
women aged between 36 and 80 years with clinically,
histologically and mammographically confirmed breast
cancer and 60 healthy women aged between 31 and 79
years from the region of Varna, Bulgaria. Two dermato-
glyphic methods were applied: i) dactyloscopy of finger
ridge count and finger indexes and ii) palmoscopy - pal-
mar ridge count, palmar maximal atd, adt and dat angles,
and palmar main lines. Statistical data processing was per-
formed by means of variation analysis, regression analy-
sis, χ2 test and one-way ANOVA using the SPSS software
package, version 19.

Results: The results from the dactyloscopic and
palmoscopic examinations revealed several statistically
significant differences in these quantitative dermato-
glyphic patterns between breast cancer females and
healthy ones.

Conclusion: We could conclude that the purpose-
ful examinations of the quantitative dactyloscopic pat-
terns such as total finger ridge count and finger indexes
and quantitative palmoscopic traits such as palmar ridge
count, maximal adt, atd and dat angles and main palmar
lines play a promising role for the cost-effective and trust-
worthy breast cancer screening in Bulgaria.

Keywords: breast cancer, dactyloscopy, palmo-
scopy, quantitative dermatoglyphic parameters,

INTRODUCTION
Nowadays, breast cancer epidemiology is compre-

hensively studied by using modern methods designed for
screening purposes. Quantitative dermatoglyphics is also
used as a valuable, cost-effective, non-invasive diagnos-
tic and prognostic tool in this socially significant field.
The existence of genetic predisposition for breast cancer
development is confirmed by the quantitative digital
dermatoglyphic analysis in Bosna and Herzegovina [1, 2].

Our aim was to compare some quantitative
dermatoglyphic parameters between breast cancer females
and healthy controls with a view to their prognostic and
screening value.

MATERIALS AND METHODS
Our study investigation was carried out during the

period from January 1, 2014, to December 31, 2017. It
covered 82 women aged 36-80 years with clinically,
histologically and mammographically confirmed breast
cancer and 60 healthy women aged 31-79 years of Bul-
garian ethnical origin from the region of Varna, Bulgaria.
Two basic dermatoglyphic methods were applied: 1) dac-
tyloscopy of finger ridge count and finger indexes and 2)
palmoscopy - palmar ridge count, palmar maximal atd, adt
and dat angles, and palmar main lines A, B, C, and D [3].
The fingerprints were taken in a passive manner, and the
rolling method for printing on high-quality paper was ap-
plied [4]. We started with the right hand fifth finger and
finished with the left hand one. Variation analysis, regres-
sion analysis, χ2 test and one-way ANOVA were applied
for statistical data processing using the SPSS software
package, version 19.

RESULTS.
Quantitative dactyloscopic findings
There were significant differences between breast

cancer women and healthy ones concerning the finger
ridge counts of the left hand index finger (p=0.043) and
third finger (p=0.049) as well as of right-hand thumb
(p=0.0001) and index finger (p=0.032). Total mean ridge
counts of all the fingers of the right hand and both hands
were statistically significantly greater in patients than in
controls (p=0.027 and p=0.039, respectively). The results
from the regression analysis proved a statistically signifi-
cant correlation coefficient difference (r=0.362 versus
r=0.329) in favour of breast cancer patients against healthy
controls concerning the ridge count of the homologous
third fingers only (p<0.05). The correlation coefficients
of the ridge counts of the first finger, index finger and lit-
tle homologous finger of both hands were smaller in
breast cancer patients than in healthy females. The val-
ues of the correlation coefficients of the ridge counts of
the third and fourth homologous fingers of both hands
were higher in breast cancer females than in healthy ones,
however, there was a statistically significant difference
concerning the third fingers only (p<0.05).
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The determination coefficient in terms of the ridge
count of the homologous fourth finger was 13.86 times
greater (0.291 versus 0.021), while that of the homolo-
gous thumb was 2.28 smaller (0.047 versus 0.107) in pa-
tients than in controls.

The values of the specific finger indexes, i.e.
Dankmeijer index and Poll index of the left hand, right
hand and both hands, were considerably smaller, while
those of the P. I. I. Cummins index, Geipel index and
Furuhata index of the left hand, right hand and both hands
were considerably greater in breast cancer patients than
in healthy females.

Quantitative palmoscopic findings
The results from the independent t-test demon-

strated that mean values of left-hand palmar ridge counts
b-c III (t=7.07; p=0.0001) and a-d (t=2.53; p=0.012) as
well as of right-hand ones (p=0.0001 and p=0.0001, re-
spectively) were significantly higher in patients than in
controls. Left-hand palmar ridge counts a-b II (p=0.982)
and c-d IV (p=0.801), as well as right-hand ones (p=0.487
and p=0.489, respectively), did not differ reliably between
patients and controls. Mean values of palmar ridge counts
of both hands b-c III (t=9.21; p=0,0001) and a-d (p=0.001)
were statistically significantly greater in patients than in
controls.

By using one-way ANOVA of the ridge counts of a-
b, b-c and c-d, we proved the presence of a statistically
significant difference between intergroup variation, on the
one hand, and residual (not explained) variation, on the
other hand, concerning the ridge count of b-c (F=77.134;
p=0.0001) only. The mean values of the maximal atd, adt
and dat angles of right-hand palms and left-hand ones
were unreliably smaller in patients than in controls.

The frequencies of left-hand palmar mainline A
(χ2=14.96; p=0.0001), A 3(+4) (p<0.001) and A 5(5‘+5“+6)
(p<0.001) and of palmar mainline D (χ2=32.86; p=0.0001),
D 9(+10) (p<0.0001) and D 11(+12+13) (p<0.0001) were
statistically reliably different between the patients and
controls [5, 6]. There were statistically significantly dif-
ferent frequencies in terms of the palmar mainline A
(χ2=22.51; p=0.0001), A 3(+4) (p<0.001), A 5(5‘+5“+6)
(p<0.001), palmar mainline D (χ2=15.65; p=0.0001), D
9(+10) (p<0.001), D 11(+12+13) (p<0.001), palmar
mainline B (absence) (p<0.05) as well as of palmar
mainline C (absence) (p<0.02) of the right hand between
both groups [5].

DISCUSSION
In 30 breast cancer women, mean right-hand and

left-hand ridge counts are 10.4 and 12.4, while in 30 con-
trols, these counts are 18.4 and 19.6, respectively [7, 8].
In three equal groups of 50 women each, there are statis-
tically reliable differences in terms of total and absolute
finger ridge counts between breast cancer females and

high-breast cancer risk ones, on the one hand, and healthy
women, on the other hand (p<0.05) [9]. Mean finger ridge
counts of the left hand and right hand are smaller in 60
women with pathohistologically proven breast cancer than
in 60 age-matched healthy women (12.4±2.33 versus
18.4±4.58; p<0.05 and 12.4±1.62 versus 19.64±4.67;
p<0.03, respectively) [10]. Finger ridge counts in each
digit of both hands are greater (p<0.001) in 100 breast
cancer women aged 30-60 years than in 100 age-matched
controls in India [11]. There are statistically reliable dif-
ferences concerning the total right-hand finger ridge
count (60.97±14.09 versus 47.41±14.11; p=0.001) and the
left-hand one (59.36±14.54 versus 47.48±14.01; p=0.001)
between these patients and controls.

The mean total finger ridge count is smaller in 40
breast cancer women than in 40 healthy ones in India
(89.88±13.26 versus119±10.4; p<0.001) [12]. The total fin-
ger ridge count is greater (p≤0,001) in 100 women with
pathohistologically proven breast cancer women aged 30-
50 years than in 100 age-matched controls in India [13], but
it is smaller in 20 women aged 20-60 years with malignant
breast diseases than in 25 age-matched controls in Nigeria
(12.76±0.21 versus 15.51±0.68) (p<0.05) [14]. Mean values
of the absolute finger ridge count are statistically reliably
greater in 100 breast cancer females aged 30-60 years than
in 100 age-matched controls in India (p<0.003), too [11].
The absolute finger ridge count in 100 breast cancer women
at a mean age of 45.6±11.0 years differs statistically signifi-
cantly from that in 100 healthy women at a mean age of
33.3±14.96 years (χ2=12.22; p<0.002) [15]. The mean val-
ues of right-hand finger ridge count (11.42 versus 13.54;
p≤0.045) and of left-hand one (11.58 versus 13.98; p≤0.043)
are statistically significantly smaller in 30 breast cancer fe-
males than in 30 healthy ones in India [16]. The mean total
finger ridge count is smaller in patients than in controls (115
versus 137.6; p≤0.040), too.

The mean right-hand a-b ridge counts are
36.79±7.51 in 100 breast cancer patients and 31.40±4.91
in 100 age-matched controls, while the mean left-hand a-
b ridge counts are 35.18±5.94 and 29.74±5.53, respec-
tively (p<0.001) [11]. There is a smaller mean right-hand
a-b ridge count (30.83 versus 36.53; p≤0.0015) and left-
hand one (32.70 versus 39.16; p≤0.0003) in 30 breast can-
cer females than in 30 healthy females [16] as well as
right-hand and left-hand count (p≤0.001) in other 100 pa-
tients aged 30-50 years against other 100 age-matched
controls in India [13]. The mean right-hand a-b ridge
count (37.08±2.58 versus 33.63±1.97; p<0.001) and the
mean left-hand one (37.05±2.93 versus 34.45±2.98;
p<0.001) are greater in 40 breast cancer women than in
40 healthy ones in India [12]. In 150 Indian women di-
vided into three equal groups of 50 women each, there
are statistically significant differences concerning the a-
b ridge count between breast cancer women and high-
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breast cancer risk ones, on the one hand, and healthy
women, on the other hand (p<0.05) [9]. There is a higher
mean intensity index of the finger papillary traits in 60
breast cancer females than in 60 age-matched healthy
women (12.91 versus 11.33; t=2.10; p<0.03) [10] as well
as of PII Cummins finger index in 30 patients than in 30
age-matched controls (13.73±4.9 versus 11.26±4.45;
p≤0.0046) [16].

The examination of the palmar dermatoglyphic
traits of three equal groups of 50 women each indicates
statistically significant differences in terms of atd angle
between breast cancer females and high-breast cancer risk
ones, on the one hand, and healthy women, on the other
hand (p<0.05) [9]. There is a higher incidence of an in-
creased atd angle and b-c ridge count in breast cancer pa-
tients in Bosna and Herzegovina [17].

The mean value of the right-hand atd angle is
smaller (38.78º±2.08º versus 42.44º±2.18º; p<0.05) while
that of dat angle is greater (62.90º±2.85º versus
58.20º±2.60º; p<0.05) in 20 women aged 20-60 years
with malignant breast diseases than in 25 healthy women
in Nigeria [14]. The significant quantitative palmoscopic
differences between 50 breast cancer females and 50
healthy ones aged 25-60 years in India present with
greater atd angle values of the left hand (p<0.05) and of
both hands (p<0.05) as well [18]. The mean atd angle val-
ues of the left and the right hand are smaller (41.5º ver-
sus 44.43º; p≤ 0.021 and 41.6º versus 44.56º; p≤ 0.036,
respectively) among 30 breast cancer females than among
30 healthy women in India [16].

Mean atd angle values in 70 randomly selected

breast cancer women and 70 healthy women aged 18-66
years in India are 48º and 39º, respectively [19]. The mean
right-hand atd-angle value (42.65±4.14 versus
37.18±2.58; p<0.001) and left-hand one (42.93±3.93 ver-
sus 38.15±2.68; p<0.001) are greater in 40 breast cancer
women than in 40 healthy ones in India [12]. There are
statistically reliably smaller left-hand and right-hand atd
angle values in 100 females with pathohistologically con-
firmed breast cancer aged 30-50 years (p≤ 0.005) than in
100 age-matched healthy females in India [13]. There are
reliable differences in terms of the right-hand adt angle
(77.75±4.75 versus 79.30±5.43; p=0.028) and left-hand
one (77.61±3.89 versus 79.41±4.72; p=0.004) as well as
concerning the dat angle (58.34±4.99 versus 56.14±4.97;
p=0.002) between 100 breast cancer females aged 30-60
years and 100 age-matched controls in India [11]. The
patterns of the atd angle demonstrate a significant differ-
ence between the left and right palms of breast cancer pa-
tients in Bosna and Herzegovina, and this palmar param-
eter identifies women with increased breast cancer risk
[20].

CONCLUSION
Based on our own results and convincing literature

data available, we could draw the conclusion that the pur-
poseful examinations of the quantitative dactyloscopic
patterns such as total finger ridge count and finger in-
dexes and quantitative palmoscopic traits such as palmar
ridge count, maximal adt, atd and dat angles and main
palmar lines play a promising role for the cost-effective
and trustworthy breast cancer screening in Bulgaria.
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