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ABSTRACT
Purpose: The objective of the present investigation

was to juxtapose some qualitative dermatoglyphic char-

acteristics of finger papillary patterns between breast can-

cer patients and healthy control females.
Material/Methods: In 2014-2017, several qualita-

tive fingerprint papillary traits such as loops, arches and

whorls were examined in 82 females with breast cancer
and 60 healthy women from the region of Varna using the

classical dermatoglyphic method of Cummins & Midlo.

Results: There was a coincidence of the mean val-
ues of homologous finger papillary traits between breast

cancer patients and healthy controls. There were statisti-

cally significant differences between breast cancer patients
and healthy controls in terms of the sum frequencies of

left thumb, left and right index finger papillary traits, the

frequencies of arches  ulnar loops and whorls of the left
index finger, the frequencies of arches of the left ring and

left little finger, of the whorls of the right index, middle

and little fingers, the total frequencies of left and right
finger papillary traits as well as the total frequency of the

finger papillary traits of the left and right hand and both

hands.
Conclusion: These statistically significant differ-

ences between breast cancer patients and healthy females

in terms of the mean values of fingerprint papillary traits
of all the five homologous fingers, of total frequencies of

these traits of the first and second left-hand finger as well

as of the second, third and fifth right-hand finger could
contribute to the enrichment of the screening and prog-

nostic dermatoglyphic armamentarium in the field of

breast cancer.

Keywords: breast cancer, dermatoglyphics, finger-

prints, loops, whorls, arches,

INTRODUCTION
Recently, numerous dermatoglyphic studies in pa-

tients with a variety of health conditions [1] show a cor-

relation of certain dermatoglyphic properties with malig-

nant diseases including breast cancer [2]. Evidence accu-
mulates that improved models of dermatoglyphic traits

could effectively be used not only for the investigation

of breast cancer genetic basis but also either as a screen-
ing tool in females at increased risk of this socially sig-

nificant disease and for reduction of this risk, respectively,

or for early patient’s management. The distinctive char-
acter of fingerprints is highly variable and a tool of trac-

ing individuals to a particular population [3].

The objective of the present investigation was to
juxtapose some qualitative dermatoglyphic characteris-

tics of finger papillary patterns between breast cancer pa-

tients and healthy control females.

MATERIALS &METHODS
Our study was carried out in the period from Janu-

ary 1, 2014 till December 31, 2017. It covered 82 women

with clinically, histologically and mammographically

confirmed breast cancer as well as 60 healthy women from
the region of Varna, Bulgaria. Breast cancer patients were

aged between 36 and 80 years, while healthy females were

aged between 31 and 79 years. All of them were of Bul-
garian ethnic origin. Dactyloscopy of some qualitative

fingerprint papillary traits such as loops, arches and

whorls wereapplied according to a classical method of
Cummins & Midlo [4]. Descriptive statistics, including

variation and graphical analysis, independent t-test and

χ2-test were used. Statistical data processing was done by

means of SPSS software package, version 19.

RESULTS
In our contingent, females aged between 51 and 70

years prevail (Figure 1).
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Fig. 1. Age distributions of breast cancer patients and controls

Sum frequencies of left thumb left and right index finger papillary traits differ statistically significantly between
breast cancer patients and healthy controls (χ2=3.872; p=0.049; Figure 2; χ2=49.532; p=0.0001; Figure 3, and χ2=16.153;
p=0.0001; Figure 4, respectively).

Fig. 2. Frequency of left thumb papillary traits in breast cancer patients and controls

Mean values of homologous finger papillary traits of breast cancer patients coincide with those of healthy con-
trols (Table 1).

Table 1. Coincidence of mean values of homologous finger papillary traits between breast cancer patients and
controls

Right and left hand fingers breast cancer healthy controls t p

I 0.55±0.50 0.65±0.48 -1.22 0.226

II 0.40±0.49 0.50±0.50 -1.15 0.251

III 0.56±0.50 0.6±0.48 -1.28 0.202

IV 0.55±0.50 0.55±0.50 -0.01 0.989

V 0.62±0.49 0.53±0.50 1.06 0.293
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Fig. 3. Frequency of left index finger papillary traits in breast cancer patients and controls

There are statistically significant differences between
breast cancer patients and healthy controls in terms of the
frequencies of arches (Ar) (p<0,001), ulnar loops (Lu)
(p<0,001) and whorls (W) (p<0,0001) of the left index fin-
ger as well as concerning the frequencies of arches (Ar) of
the left ring and little fingers(p<0,05 each), too. The frequen-
cies of radial loops (Lr) do not differ between both groups.

Fig. 4. Frequency of right index finger papillary traits in breast cancer patients and controls

The frequencies of whorls (W) of the right index, middle and
little fingers are statistically significantly different from
those of healthy females (p<0,001; p<0,05 and p<0,05, re-
spectively). Total frequencies of left and right finger papil-
lary traits differ statistically significantly between breast can-
cer patients and healthy controls (χ2=18.708; p=0.0001; Fig-
ure 5 and χ2=24.594; p=0.0001; Figure 6, respectively).

Fig. 5. Total frequency of left finger papillary traits in breast cancer patients and controls
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Fig. 6. Total frequency of right finger papillary traits in breast cancer patients and controls

The total frequency of the finger papillary traits of the left and right hand as well as of both hands differs statisti-
cally significantly between breast cancer patients and healthy controls (χ2=79.345; p=0.0001; Figure 7).

Fig. 7. Total frequency of finger papillary traits in breast cancer patients and controls

DISCUSSION
Our present results are comparable with data from

previous dermatoglyphic investigations.

The papillary fingerprint traits are examined in 100
females aged between 30 and 60 years with breast cancer

and 100 age-matched healthy controls without any famil-

ial predisposition in India [5].The number of ulnar loops
of the right middle and ring fingers and that of the left

index finger are statistically significantly greater in pa-

tients than in controls (p<0.028, p=0.030 and p<0.048, re-
spectively). The total number of loops of the middle fin-

ger of both hands is statistically significantly greater

(p=0.008) while that of the arches of the index and mid-
dle fingers is smaller (p<0.036 and p<0.050, respectively)

in the patients than in the controls. The total number of

loops of all the fingers of the right hand is statistically
significantly greater (p=0.009) while that of the arches is

smaller (p=0.005) in the patients than in the controls. The
total number of loops of all the fingers of the left hand

and that of both hands are statistically significantly

greater (p<0.032 and p<0.011, respectively) while that of
arches of all the fingers of both hands is smaller (p<0.001)

in the patients than in the controls.

In a case-control study, fingerprint traits between
130 breast cancer females and 127 healthy controls are

compared [6]. The loop pattern is most common in both

groups (in 52.31% and 45.67%) followed by the whorl
pattern (in 46.24% and 50.39% of the cases (p=0.337).

The analysis of the qualitative digital dermatogly-

phic patterns in 60 female breast cancer patients and 60
age-matched controls shows that six or more whorls in the

finger print pattern are statistically significant more com-

mon among cancer patients than among controls (χ2 =
5.71; p<0.02) [7]. This specific pattern occurs in 23 out
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of 57 patients with infiltrating breast cancer (in 40.35%

of the cases). Sum frequencies of whorls of the right in-
dex finger and right little finger are higher in the patients

than in the controls, too (χ2=5.67; p<0,02 and χ2=7.67;

p<0.01, respectively). It has been concluded that the
dermatoglyphic patterns can effectively be utilized to

study the genetic basis of breast cancer and serve as a

screening tool in the high-risk population.
The dermatoglyphic investigation of 50 breast can-

cer patients and 50 healthy females aged between 25 and

70 years in India demonstrates that the frequencies of the
arches of the left hand and both hands (p<0.05), of the

whorls of the left hand and both hands (p<0.05) as well

as of the whorls of the right hand (p<0.01) isstatistically
significantly higher in breast cancer patients than in con-

trols [8].The frequencies of left-hand and right-hand ra-

dial and ulnar loops as well as of these loops of both
hands are lower in the breast cancer patients than in the

controls (p<0.05).

The dermatoglyphic examination of 100 breast can-
cer patients and 100 healthy females indicates a strong

association of the presence of an ulnar or radial whorl or

an arch on six or more than six fingertips coupled with
the absence of a radial loop and central whorl with breast

cancer in India[9]. Ulnar loop is the most common pat-

tern in patients (in 49.70%) and controls (in 64.40% of
the cases) (χ2=18.94; p<0.001). The statistically signifi-

cantly decreased intensity of ulnar loops in breast cancer

patients is compensated by a statistically significantly in-
creased intensity of ulnar and radial whorls (in 26.90%

and 6.90% of the cases, respectively).

Ulnar loops show a statistically significant associa-
tion with breast cancer in 8 out of 10 digits and repre-

sents the highest mean percentage frequency of digital

pattern (p<0.05) followed by whorls, arches and radial
loops in 20 breast cancer females aged between 20 and

60 years juxtaposed to 25 healthy controls in Nigeria [10].

In these patients, sum-frequency of ulnar and radial loops,
whorls and arches of the right and left hand are 54% ver-

sus 34%, 2.4% versus 12%, 34% versus 24% and 8% ver-

sus 20%, respectively. The right-hand ulnar loop is
statistcally significantly more frequent land left-hand one

(p<0.05).

The quantitative parameters of fingerprints of 100
breast cancer patients (at a mean age of 45.6+11.0 years)

are compared with those of 100 healthy females (at a mean

age of 33.3+14.96 year)in India[11]. There are statistically
significantly more arch patterns (39.8% in the left and

36.0% in the right hand versus 16.2% in the left and

11.4% in the right hand)(p<0.001) in breast cancer pa-

tients than in controls. There are less radial loops in the

right and left thumbs (p<0.001), the left index finger
(p<0.001) and the left middle finger (p<0.001) in breast

cancer patients than in controls. The arch patterns of all

the five fingers of both hands are more frequent among
cancer patients (36.0% versus 11.4%) (p<0.001). There are

more arches (26% versus 3.7%) and less radial loops

(37.8% versus 59.2%) and whorls (21.2% versus 27.8%)
(p<0.001) in these patients than in controls.

The comparative study of the papillary fingerprint

traits of 122 breast cancer patients and 122 healthy fe-
males establish statistically significantly higher frequen-

cies of whorls in both hands of the patients than of the

controls (p<0.001) [12]. The frequency of ≥6 whorls is sta-
tistically significantly higher in these patients (p<0.01)

and could serve as an early diagnostic marker for breast

cancer.
The results from χ2-test demonstrate a statistically

significant difference between 30 females with breast can-

cer and 30 healthy controls in India in terms of frequency
of the cases with six and more whorls (53.30% versus

23.33%; p<0,034) and total number of the whorls of all

the fingers (39% versus 29%; p<0,012) [13]. The presence
of six and more whorls is more common in breast cancer

patients than in healthy controls (p<0.01) and can be used

for identification of women at risk for the disease.
The comparison between 100 females with patho-

histologically confirmed breast cancer and 100 age-

matched controls in India demonstrates a statistically sig-
nificantly smaller number of ulnar loops of the fingers of

both hands in the patients than in the controls (34.4% ver-

sus 76.8% and 34.6% versus 77.0%, respectively) [14]. On
the other hand, the number of the whorls of the fingers of

both hands is statistically significantly greater in these

patients than in the controls (53.2% versus 15,8% and
56.0% versus 16.2%, respectively).

The analysis of 100 females with pathohistolo-

gically confirmed breast cancer and 132 healthy women
aged between 20 and 85 years in  Bosnia and Herzegovina

indicates a statistically significantly more common pat-

tern of less than six finger loops in patients than in con-
trols (p=0.014) [15].

The dactyloscopic investigation of 154 females

with breast cancer, 154 high-risk ones and 338 healthy
controls in the city of Tehran, Iran, reveals a statistically

significantly higher frequency of papillary fingerprint

traits with ≥6 whorls in the breast cancer patients (in
48.7%; χ2=27.452; p<0.05) and in the high-risk females

(in 47.4%; χ2=61.821; p<0.05) than in the healthy con-

trols (in 27.5% of the cases) [16]. There is a statistically
significant difference between eight dermatoglyphic traits
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in the right middle finger (χ2=45.855; p<0.05) as the loop

is most common (in 65.4%).
The investigation of several dermatoglyphic traits

in 218 ethnic males and 209 ethnic females in Liberia

identifies the highest correlations of radial loops with to-
tal ridge counts of 0.98 for males and of 0.97 for females

[17].The comprehensive assessment of the main finger-

print patterns such as loops, whorls and arches in 240
Muslim males and 240 Muslim females aged between 18

and 40 years (at a mean age of 24 years) from Central In-

dia reveals that ulnar loops are predominant in males and
females as well [18].

Based on the statistically significantly different

dactyloscopic findings between 50 female breast cancer
patients aged between 30 and 70 years the conclusion has

been drawn that there exists a genetic influence on the

dermatoglyphic traits and thus breast cancer occurrence
can be prognosticated by using this noninvasive anatomi-

cal marker [19].

The fingerprints in 2484 twin-pairs are used to es-
timate heritability for the presence of at least one finger-

tip arch pattern [3]. The frequency of arches in the entire

sample is 4.3%, 5.5% in females and 3.2% in males. There

are 267 twin-pairs concordant for the presence of an arch

on any finger.
By means of the ‘twin’ method juxtaposing the ge-

netic predisposition and the environmental influences, the

qualitative study of fingerprint traits of 21 pairs of
monozygotic and 22 pairs of dizygotic twins from Bul-

garia demonstrates that loops are the most frequent find-

ing [20]. Their frequency is 62.27% in monozygotic twins
and 52.37% in dizygotic ones. Ulnar loops are most com-

mon on the little finger with a frequency of 87.5% in

monozygotic and of 69.04% in dizygotic twins.

CONCLUSION
We establish the existence of statistically signifi-

cant differences between breast cancer patients and

healthy females in terms of the mean values of fingerprint

papillary traits of all the five homologous fingers, of to-
tal frequencies of these traits of the first and second left-

hand finger as well as of the second, third and fifth right-

hand finger. These results could contribute to the further
enrichment of the screening and prognostic armamen-

tarium of modern dermatoglyphics in the socio-medically

significant field of breast cancer.
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