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1. Introduction

ABSTRACT

Background. Breast cancer is one of the four types of cancer among women and is
the most frequently diagnosed in most countries. Breast cancer occurs due to DNA
damage and genetic mutations affected by exposure to estrogen, inheritance of
damaged DNA, or pro-cancer genes such as BRCA1 and BRCA2. Therefore, a family
history of ovarian cancer or breast cancer increases the risk of developing breast
cancer. The embryo of the breast develops around the age of 6 weeks of pregnancy.
Similar to breast development, fingerprint patterns also develop during the 6-13
weeks of pregnancy. Thus, the genetic message contained in the genome occurred
during that period and was reflected in the dermatoglyphic pattern. Methods. The
literature search was systematically used using PubMed, Cochran, Google scholar,
and other Gray literature between 2010-2020. Of the 69 publications identified, 21
met the criteria and were included in the review. The review is carried out following
the provisions of PRISMA (Preferred Reporting Items for Systematic Review). Results.
This systematic review showed fairly consistent findings in breast cancer patients
who tended to have more whorl fingerprint patterns and larger ATD angles. For radial
loops, ulnar loops and arches were minor compared to the control group potential as
an initial screening tool in at-risk groups. Conclusion. Long-term and follow-up
studies with larger sample sizes in various ethnicities are needed to validate
dermatoglyphics in anthropometric measurements as a promising marker of breast
cancer.

There were approximately 2.1 million new cases
of breast cancer diagnosed worldwide in 2018, which is
1 in 4 cancer cases among women. This disease is the
most commonly diagnosed cancer in most countries
(154 out of 185 countries in the world) and also the
leading cause of cancer death in more than 100
countries.! There is still limited knowledge about how
geographic variation is related to certain etiological
factors. Breast cancer incidence rates have increased
in most transition countries over the past few decades.

Some of the highest increases occur in historically

relatively low breast cancer rates, such as South
America, Africa, and Asia.?

Breast cancer occurs due to DNA damage and
genetic mutations that can be affected by exposure to
estrogen. Sometimes it is due to inherited defective
DNA or pro-cancer genes such as BRCA1 and BRCA2.
Therefore, a family history of ovarian cancer or breast
cancer increases the risk of developing breast cancer.
In normal individuals, the immune system can attack

cells with abnormal DNA or abnormal growth. However,
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this is not the case in breast cancer patients, leading to
tumor growth and spread.3

The embryonic breast develops around six weeks
of gestation as a solid growth of the epidermis in the
underlying mesenchyme.# Similar to  breast
development, fingerprint patterns also develop during
6-13 weeks of gestation.5 Thus, the genetic message
contained in the genome occurred during that period
and was reflected in the dermatoglyphic pattern. Once
established, the dermatoglyphic pattern does not
change throughout life except in the event of a

traumatic disturbance.® Dermatoglyphics can be

applied to study the genetic basis of breast cancer and
can be used as a non-invasive, inexpensive, and
effective screening tool in high-risk populations.”
Dermatoglyphics is the scientific study of fingerprint
patterns, palms, hands, soles of humans and animals'
feet, and toes. Genetically, the pattern formed is
determined by the interaction of several genes to form
a characteristic that distinguishes one from another.
There are four general types of fingerprint patterns

classified as whorl, ulnar loop, radial loop, and arch

(figure 1).8

Figure 1. fingerprint pattern variation

In addition to qualitative parameters such as
fingerprint patterns, quantitative parameters are
usually investigated, including total finger ridge count
(TFRC), absolute finger ridge count (AFRC), a-b ridge
count, and ATD Angle. TFRC is the number of segments
or strokes of the ten distal phalanxes. The calculation
method is done by making a line drawn from the

triradius point to the core but excluding the radius and

Core point

core points. For a whorl pattern that has two triradius,
the most sides are counted. A loop pattern that only
has one triradius means that only one side will be
counted the stroke. Then because the arch pattern does
not have a triradius, the number of strokes is not
counted.® The absolute finger ridge count (AFRC)
describes the number of strokes of all fingers, including

two strokes of the whorl pattern (figure 2).10

Figure 2. Counting the ridge count on each finger

a-b Ridge Count is done by drawing a straight line

connecting the digital triradii 'a’ and 'b' and then

calculating the entire segment or stroke between

them.!! The magnitude of the Axial Triradius Digital
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(ATD) angle can be calculated by determining the
location of each triradius starting from the tip of the
second finger to the tip of the fifth finger. Point a is the
triradius point on the second finger, point b on the

third finger, point c on the IV finger, and point d on the

V finger. The point (t) is the point in the middle of the
base of the palm.12 The purpose of this study was to
systematically assess and evaluate the dermatoglyphic
parameters that are associated and dominant found in

breast cancer patients.

Figure 3. a-b ridge count and ATD angle

2. Methods

The method used in this study is a systematic
review to collect, identify, evaluate and interpret the
dermatoglyphic parameters that are associated and
dominant found in breast cancer patients. The search
for articles or literature was obtained using the
PubMed, Cochrane, ProQuest search engine facilities,
while Gray Literature was obtained using Google
Scholar, WorldCat, and Science Direct with a

publication time limit of 2010-2020.

The general search strategy used for the PubMed
database consists of MESH terms using Boolean
Operators. The keywords used included “breast
neoplasms”, “breast cancer”, “breast tumors”, “breast
carcinoma”, “mammary cancer”’, “ductal carcinoma”,
“dermatoglyphics”, “dermatoglyphic”, “plantar prints” ,
" palmar pattern", “dermatoglyphical”. The term “breast
cancer and dermatoglyphics” is used in searches in the
Cochrane, Google Scholar, and other Gray Literature
databases as well as article searches using the

Retrospective Snow Balling method.

The research obtained was identified and screened

based on predetermined criteria. Inclusion criteria were

case-control, cohort, cross-sectional studies that
evaluated the relationship between dermatoglyphic
parameters, both qualitative assessment (fingerprint
pattern) and quantitative assessment (TFRC, AFRC,
Triradial RC, ab ridge count, <ATD, <ADT, <DAT) with
breast cancer or dermatoglyphic differences between
case and control groups; dermatoglyphics of the hands;
research using English or Bahasa. Exclusion criteria in
the form of descriptive research, case reports, case
studies, and reviews; the control group had a personal
or family history of cancer or other genetic diseases.
The systematic review of the research followed the
method according to the provisions of PRISMA
(Preferred Reporting Items for Systematic Review). Data
analysis begins by following the steps of the PRISMA
method, including identification, screening, and
feasibility of the articles to be analyzed. Articles that
meet the criteria will be reviewed to list the
dermatoglyphic parameters associated and dominantly
found in breast cancer patients. The findings will be
recorded and presented in a table accompanied by

explanations, discussions, and drawing conclusions.
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Figure 4. Flowchart of systematic review research methods using PRISMA.

3. Result

A search of the scientific database identified 69
publications using predefined keywords (figure 4). Of
these, 48 studies were not suitable for further analysis
because it is a duplicate (n = 16), the title filter is not
suitable for this study (n = 5), excluded because of the
type of research (n = 9), there is no association of
dermatoglyphics and breast cancer or significant
differences between case and control groups (n=5),
examined other parameters such as mainline pattern,
fluctuating asymmetry, thenar, hypothenar, DNA
polymorphism (n=5), dermatoglyphic observations only
on toes (n=1), the control group was not stated whether
they had a personal or family history of cancer or other

genetic diseases (n=3), articles in Chinese (n=1),

articles not published in journals (n=1), criteria which
are used to explain the research results is different
from the average of other studies and cannot be
converted (n=1), full-text articles cannot be accessed
(n=1).

A total of 21 articles 13-33 met the criteria for review
in this study. Of the 21 studies, 15 were conducted in
India 13,14,16—18,20—22,25—29,32,33, 2 in Bulgaria 15,19’ 3 in
Bosnia-Herzegovina 232430 and 1 in Egypt3!. Several
studies were included in the study and according to the
selected criteria examined qualitative data on the
relationship between breast cancer and whorl patterns
as many as 14 studies 416,18,20,21-23,25-28,30-32, Breast
cancer and radial loop pattern were 9 studies 14.16,21-

23,25,26,31,32, The following relates to the ulnar loop
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pattern as many as 9 studies 14,16,21-23,25,26,30-32,
Furthermore, the association between breast cancer
and arch patterns was 14 studies 14,16,18,20,21-23,25-28,30-
32, Breast cancer and the combination of ulnar and
radial loop patterns were 5 studies 18,20,27,28,30, Several
studies separated the right and left hand categories and
the number of patterns < 6 or >6.

The quantitative data studied included the
relationship between breast cancer and TFRC in 9
studies 15,18,25,27-30,32,33, QOne study discussed the
relationship between breast cancer and AFRC!S.

Furthermore, the relationship between breast cancer

and a-bridge count was

studies?.14,18,19,25,29,32,33. 10 studies reported the

discussed by 8

relationship between breast cancer and ATD
angle214,17,24,25,27,29,30,32,33 while the ADT angle and
breast cancer were discussed by 2 studies 27.32. There
is a relationship between breast cancer and DAT angle
in 1 study?’. A total of 2 studies evaluated the
association between breast and triradial cancer!4.25,
Dankmeijer index Furuhata index 20, and total pattern
intensity?9. Similar to qualitative data, many studies
separate the right and left-hand categories and several

variations of other categories.

Table 1. breast cancer and whorl pattern

Subgroup criteria

P: female, aged 25-60 years old

I: breast cancer based on histopathological evaluation
C: non- breast cancer

O: dermatoglyphy

No Results Number of

Participants P-value/ risk Individual Notes

studies ratio/ odd Dbias risk
ratio/
confidence
interval
1 Whorl pattern 51,04%
percentage in cases > 1 (Fulari, p<0,05
control (42,80 > 23,80) 2012) 100
2 Whorl pattern 52,60%
percentage in of the 20
cases>control 1 (Paranjape, studies, there
(39,70 > 27,00) 2015)) 200 p<0,001 were 5 studies
3 Persentase pola whorl 1 (Krishnan, 45,83% with  p value
pada kasus > kontrol 2016) <0.05 and a good
(81,00 > 80,00) 200 p>0,05 bias assessment
4 Total value whorl 1 (Sakore, 60,42% > 50% which
pattern in cases>control 2016) stated that the
(466,00>374,00) 200 p<0,05 whorl  pattern
S Total value whorl 1 (Meghala 42,71% was more
pattern in cases>control 2020) common mn
(338,00 > 290,00) 200 P=0,0001 breast cancer
6 Total value whorl 1 (Singh, 48,96% patients than the
pattern in cases<control 2020) control group.
(358,00 < 737,00) 290 p<0,001
7 Whorl pattern<6 on 1 (Musanovic, 52,60%
cases<control 2019)
(43,00>72,00) 100 p>0,05
8 Total value of whorl 1 (Sukre, 47,92%
pattern on 2012)
cases>control
(50,00>39,00) 100 p<0,05
9 Total  value whorl 1 (Raizada, 56,77%
pattern right hand on 2013)
cases<control (106,00 <
139,00) 200 p<0,05
10 Total value whorl 1 (Raizada, 56,77%
pattern left hand on 2013)
cases<control (101,00 <
154,00) 200 p<0,001
11  Total value whorl 1 (Sridevi, 200 p=0,076 55,73%
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pattern on
cases<control (303,00 <
340,00)

2010)

12 Whorl pattern 1 43,23%
percentage on (Shrivastava,
cases>control (44,77 > 2019)
38,89) 218 p=0,005
13 Whorl pattern <6 on 1 (Musanovic, 60,94%
cases > control (113,00 2018)
> 78,00 232 p=0,070
14  Whorl pattern >6 on 1 (Musanovic, 60,94%
case < control (19,00 < 2018)
23,00 232 p=0,070
15 Total value of whorl 1 1000 54,17%
pattern right hand on (Abdelhamid,
cases > control (230,00 2020)
> 120,00) p<0.00001
16 Total value of whorl 1 1000 54,17%
pattern left hand on (Abdelhamid,
cases > control (240,00 2020)
> 110,00) p<0.00001
19  Percentage whorl 1 (Madhavi, 200 45,83%
pattern on cases> 2013)
control (53,20 > 15,80) -
20  Percentage whorl 1 (Madhavi, 200 45,83%
pattern on cases< 2013)
control (16,20 < 56,00) -
Table 2. Breast cancer and loop radial pattern
Subgroup criteria
P: female, aged 25-60 years old
I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy
No Results Number of Total P-value/ Individual Notes
study participants ratio/ bias risk
ratio/
confidence
interval
1 Percentage loop radial 1 (Fulari, 2012) 51,04%
pattern on cases <
control (3,00 < 4,00) 100 p>0,05
2 Percentage loop radial 1 (Paranjape, 52,60%
pattern on cases < 2015)
control (3,20 < 5,10) 200 p<0,05
3 Total loop radial pattern 1 (Meghala, 42,71%
on cases > control 2020) There were 6
(25,00 > 15,00) 200 p=0,0001 studies  which
4 Total loop radial pattern 1 (Singh, 2020) 48,96% stated that the
on cases > control radial  pattern
(47,00 > 36,00) 290 p<0,001 was less in the
S Amount of loop radial 1 (Musanovic, 60,94% case group than
pattern > 6 on cases < 2019) the control group
control (31,00 < 40,00) 100 p<0,05 with p value <
6 Amount of loop radial 1 (Musanovic, 60,94% 0:05 and a good
pattern > 6 on cases > 2019) bias assessment
control (19,00 > 10,00) 100 p<0,05 > 50%.
7 Total loop radial pattern 1 (Sukre, 2012) 47,92%
on cases < control (1,00
< 4,40) 100 p<0,05
8 Total loop radial pattern 1 (Raizada, 56,77%
right hand on cases < 2013)
control (189,00 <
296,00) 200 p<0,001
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9 Total loop radial pattern 1 (Raizada, 56,77%
left hand on cases < 2013)
control (184,00 <
252,00) 200 p<0,001
10 Total loop radial pattern 1 (Abdelhamid, 54,17%
on cases < control 2020)
(210,00 < 300,00) 1000 p<0.00001
11 Total loop radial pattern 1 (Abdelhamid, 54,17%
on cases < control 2020)
(210,00 < 270,00) 1000 p<0.00001
12 Percentage loop radial 1 (Madhavi, 45,83%
pattern left hand on 2013)
cases > control (1,80 >
1,40) 200 -
13 Percentage loop radial 1 (Madhavi, 45,83%
pattern on cases > 2013)
control (1,40 > 0,80) 200 -
Table 3. Breast cancer and loop ulnar pattern
Subgroup criteria
P: female, aged 25-60 years old
I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy
No Results Number of Total P-value/ risk Individual Notes
study participants ratio/ odd bias risk
ratio/
confidence
interval
1 Percentage loop ulnar 1 (Fulari, 2012) 51,04%
pattern on cases <
control (50,40 < 65,00) 100 p<0,05
2 Percentage loop ulnar 1 (Paranjape, 52,60%
pattern on cases < 20195)
control (49,70 < 64,40) 200 p<0,001
3 Total loop ulnar pattern 1 (Meghala, 42,71%
on cases > control 2020)
(493,00 > 481,00) 200 p=0,0001
4 Total loop ulnar pattern 1 (Singh, 2020) 48,96%
on cases > control
(985,00 > 222,00) 290 p<0,001
5 Amount of loop ulnar 1 (Musanovic, 60,94% There are 3
pattern > 6 on cases < 2019) studies  which
control (31,00 < 40,00) 100 p<0,05 state that there
6 Amount of loop ulnar 1 (Musanovic, 60,94% are fewer ulnar
pattern < 6 on cases < 2019) patterns in the
control (19,00 > 10,00) 100 p<0,05 case group than
7 Amount of loop ulnaron 1 (Sukre, 2012) 47,92% in the control
cases < control (32,00 < group with p
50,00) 100 p<0,05 value < 0.05 apd
8 Amount loop ulnar 1 (Raizada, 56,77% a good  bias
pattern right hand on 2013) assessment e
cases> control (25,00 > 50%.
1,00) 200 p<0,001
9 Total loop ulnar pattern 1 (Raizada, 56,77%
left hand on cases > 2013)
control (16,00 > 13,00) 200 -
10 Total loop ulnar pattern 1 (Abdelhamid, 54,17%
right hand on cases > 2020)
control (30,00 > 20,00) 1000 p<0.00001
11 Total loop wulnar left 1 (Abdelhamid, 54,17%
hand on cases = control 2020)
(20,00 = 20,00) 1000 p<0.00001
12 Percentage loop ulnar 1 (Madhavi, 200 - 45,83%
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pattern on cases <
control (34,40 < 76,80)

2013)

13 Percentage loop ulnar 1 (Madhavi, 45,83%
pattern on cases < 2013)
control (34,60 < 77,00) 200 -
Table 4. Breast cancer and arch pattern
Subgroup criteria
P: female, aged 25-60 years old
I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy
No Results Number of Total P-value/ risk Individual Notes
studies participant ratio/ odd Dbias risk
ratio/
confidence
interval
1 Percentage arch pattern 1 (Fulari, 2012) 51,04%
on cases < control (3,80
< 6,40) 100 p>0,05
2 Percentage arch pattern 1 (Paranjape, 52,60%
on cases > control (7,40 2015)
> 3,50) 200 p<0,001
3 Percentage arch pattern 1 (Krishnan, 45,83%
on cases > control 2016) There are 4
(38,00 > 24,00) 200 p=0,032 studies which
4 Total arch pattern on 1 (Sakore, 60,42% state that there
cases < control (33,00 < 2016) are fewer arch
79,00) 200 p<0,05 patterns in the
S Total arch pattern on 1 (Meghala, 42,71% case group than
cases < control (16,00 < 2020) the control group
25,00) 200 p=0,0001 with p value <
6 Total arch pattern on 1 (Singh, 2020) 48,96% 0:05 and a good
cases >control (60,00 > bias assessment
255,00) 290 p<0,001 > 50%.
7 Total arch pattern on 1 (Musanovic, 60,94%
cases > control (15,00 > 2019)
10,00) 100 p>0,05
8 Total mean value arch 1 (Musanovic, 60,94%
pattern on cases > 2018)
control (33,00 > 29,00) 232 P=0,325
9 Total arch pattern on 1 (Sukre, 2012) 47,92%
cases > control (15,80 >
8,40) 100 p<0,05
10  Total arch pattern right 1 (Raizada, 56,77%
hand on cases > control 2013)
(180,00 > 57,00) 200 p<0,001
11  Total arch pattern left 1 (Raizada, 56,77%
hand on cases > control 2013)
(199,00 > 81,00) 200 p<0,001
12 Total arch pattern on 1 (Sridevi, 55,73%
cases < control (32,00 < 2010)
68,00) 200 p<0,001
13  Percentage arch pattern 1 (Shrivastava, 43,23%
on cases < control (7,70 2019)
<9,90) 218 p=0,069
14  Total arch pattern right 1 (Abdelhamid, 54,17%
hand on cases < control 2020)
(20,00 < 40,00) 1000 p<0.00001
15 Total arch pattern left 1 (Abdelhamid, 54,17%
hand on cases < control 2020)
(20,00 < 70,00) 1000 p<0.00001
16  Percentage arch pattern 1 (Madhavi, 45,83%
on cases > control 2013) 200 -
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(10,60 > 6,00)

17

Percentage arch pattern
on cases > control (8,60
> 5,40)

1 (Madhavi,
2013)

200

45,83%

Table 5. Breast cancer and loops ulnar+radial pattern combination

Subgroup criteria

P: female, aged 25-60 years old

I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy

No Results Number of Total P-value/ risk Individual Notes
studies participant ratio/ odd ratio/ bias risk
confidence
interval
1 Percentage loops 1 (Krishnan, 45,83%
ulnar+radial pattern on  2016)
cases > control (98,00 >
94,00) 200 p>0,05 There is no
2 Total loops ulnar+radial 1 (Sakore, 60,42% definitive
pattern on cases < 2016) conclusion
control (488,00 < regarding the
540,00) 200 p<0,05 differences in the
3 Total loops ulnar+radial 1 (Sridevi, 55,73% ulnar+radial
pattern on cases > 2010) loop pattern in
control (665,00 > the case and
592,00) 200 p=0,011 control groups.
4 Total pola loops
ulnar+radial pada
kasus > kontrol
S Percentage loops 1 (Shrivastava, 43,23%
ulnar+radial pattern on 2019)
cases < control (47,43 <
50,91) 218 p=0,1
6 Total loops ulnar+radial 1 (Musanovic, 60,94%
pattern <6 on cases < 2018)
control (31,00 < 38,00) 939 P-0,014
Table 6. Breast cancer and TFRC
Subgroup criteria
P: female, aged 25-60 years old
I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy
No Results Number of Total P-value/ risk Individual Notes
studies participant  ratio/ odd Dbias risk
ratio/
confidence
interval
1 Total TFRC value on 1 (Yaneva, 142 p<0,05 50,52%
cases > control 2018)
(162,60 > 145,80)
2 TFRC value <70 on 1 (Krishnan, 200 p=0,017 45,83 %
cases > control (71,00 > 2016)
15,00)
3 TFRC wvalue >70 on 1 (Krishnan, 200 p>0,05 45,83 %
cases < control (29,00 < 2016)
85,00) There are 3 out of
4  TFRC value >70 on 1 (Sukre, 100 p>0,05 47,92% 11 studies where
cases < control (45,26 < 2012) the TFRC value in
50,48) cases is higher
5 Mean TFRC value on 1, (Sridevi, 200 p<0,001 55,73% than controls with
cases > control 2010) a p value <0.05
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(60,97 > 47,41)

right

and a good bias

hand assessment
6 Mean TFRC value on 1, (Sridevi, 200 p<0,001 55,73% >50%. However,
cases > control 2010) this cannot be
(59,36 > 47,48) left used as a
hand conclusive
7 Total TFRC value on 1 (Shrivastava conclusion which
cases > control ,2019) 43,23% states that breast
(114,21 > 109,40) 218 p=0,381 cancer patients
8 Total TFRC value on 1 (Lavanya, have a high TFRC
cases < control 2012) 33,33% value.
(115,00 < 137,00) 60 p=0,0400
9 Total TFRC value on 1 (Musanovic,
cases > control 2018) 52,60%
(114,00 > 110,00) 232 p=0,569
10 Mean TFRC value on 1 (Madhavi,
cases > control 2013) 45,83%
(83,84 > 56,87) 200 SE 1,34
11  Mean TFRC value on 1 (Gul, 2018)
cases < control 39,58%
(89,88 < 119,00) 80 p<0,05
Table 7. Breast cancer and AFRC
Subgroup criteria
P: female, aged 25-60 years old
I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy
No Results Number of Total P-value/ risk Individual Notes
studies participant  ratio/ odd ratio/ bias risk
confidence
interval
1 AFRC value <80 on 1 (Krishnan, 200 p=0,033 45,83 % There is no
cases > control (32,00 > 2016) conclusion
18,00) regarding  the
2 AFRC value <80 on 1 (Krishnan, 200 P>0,05 45,83 % differences in
cases < control (68,00 < 2016) AFRC in the
82,00) case and control
groups
Table 8. Breast cancer and a-b RC
Subgroup criteria
P: female, aged 25-60 years old
I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy
No Results Number of Total P-value/ risk Individual Notes
studies participant  ratio/ odd ratio/ bias risk
confidence
interval
1 Mean value a-b RC on 43,23%
cases < control 1
(27,59 < 31,08) right (Shrivastava,
hand 2019) 218 p=0.00000075
2 Mean value a-b RC on 43,23%
cases < control 1
(28,50 < 32,87) left (Shrivastava,
hand 2019) 218 p=0.0000001
3 Mean value a-b RC on There is no
cases < control 1 (Fulari, 51,04% conclusion
(73,80 < 81,82) 2012) 100 p<0,05 regarding the
4 a-b RC value <30 on 1 (Krishnan, differences in a-
cases > control 2016) 200 p>0,05 45,83% bridge count in
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(163,00 > 150,00)

the case and

S a-b RC value >30 on control groups
cases < control 1 (Krishnan, 45,83%
(37,00 < 50,00) 2016) 200 p>0,05
6 Mean value a-b RC on
cases > control 1 (Yaneva, 50,52%
(71,10 > 70,40) 2018) 142 p<0.001
7 Total a-b RC value on
cases < control 1 (Sukre, 47,92%
(32,54 < 34,14) 2012) 100 p<0,05
8 Mean value a-b RC on
cases < control 1 (Lavanya, 33,33%
(31,75 < 37,80) 2012) 60 p<0,05
9 Mean value a-b RC on
cases < control 1  (Madhavi, 45,83%
(30,55 < 39,87) 2013) 200 SE 0,26
10 Mean a-b RC value on
cases < control 1 (Madhavi, 45,83%
(30,52 < 39,66) 2013) 200 SE 0,22
11 Mean a-b RC value on
cases > control 39,58%
(37,08 > 33,64) 1 (Gul, 2018) 80 p<0,001
12 Mean a-b RC value on 39,58%
cases > control
(37,05 > 34,45) 1 (Gul, 2018) 80 p<0,001
Table 9. Breast cancer and ATD angle
Subgroup criteria
P: female, aged 25-60 years old
I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy
No Results Number of Total P-value/ risk Individual Notes
studies participant  ratio/ odd ratio/ bias risk
confidence
interval
1 Mean value <ATD on 1
cases < control (Shrivastava, 43,23%
(42,44 < 43,16) 2019) 218 p=0.3037
2 Mean value <ATD on 1 43,23%
cases < control (Shrivastava,
(42,62 < 43,96) 2019) 218 p=0.056
3 Mean value <ATD on
cases > control 1 (Fulari, 51,04%
(78,84 > 76,28) 2012) 100 p<0,05 It can be
4 Mean value <ATD on concluded  that
cases > control 1 (Johri, 65,10% <ATD in breast
(44,90 > 43,20) 2020) 200 p<0,05 cancer patients is
S Value <ATD <45 degree greater than
on cases < control 52,60% controls.
(13,00 < 26,00) right 1 (Metovic,
hand 2018) 100 p=0.015
6 Value <ATD  45-60 52,60%
degree on cases >
control
(33,00 > 24,00) right 1 (Metovic,
hand 2018) 100 p=0.015
7 Value <ATD <45 degree 52,60%
on cases < control 1 (Metovic,
(13,00 < 25,00) left hand 2018) 100 p=0.020
8 Value <ATD  45-60 52,60%
degree on cases >
control 1 (Metovic,
(34,00 > 25,00) left hand 2018) 100 p=0.020
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9 Mean value <ATD on
cases > control 1 (Sukre, 47,92%
(43,70 > 42,48) 2012) 100 p>0,05
10 Mean value <ATD on
cases > control 1 (Sridevi, 55,73%
(43,51 > 43,29) 2010) 200 p=0.781
11 Mean value <ATD on 55,73%
cases < control 1 (Sridevi,
(43,33 < 43,92) 2010) 200 p=0,446
12 Mean value <ATD on
cases < control 1 (Lavanya, 33,33%
(41,55 < 44,55) 2012) 60 p<0,05
13 Mean value <ATD on 1
cases < control (Musanovic, 52,60%
(47,00 < 49,00) 2018) 232 p<0,001
14 Mean value <ATD on
cases < control 1 (Madhavi, 45,83%
(35,20 < 41,23) 2013) 200 SE 0,58
15 Mean value <ATD on 45,83%
cases < control 1 (Madhavi,
(34,95 < 41,20) 2013) 200 SE 0,625
16 Mean value <ATD on
cases > control 39,58%
(42,65 > 37,18) 1 (Gul, 2018) 80 p<0,001
17 Mean value <ATD on
cases > control 39,58%
(42,93 > 38,15) 1 (Gul, 2018) 80 p<0,001
Table 10. Breast cancer and ADT angle
Subgroup criteria
P: female, aged 25-60 years old
I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy
No Results Number of Total P-value/ risk Individual Notes
studies participant ratio/ odd ratio/ bias risk
confidence
interval
1 Mean value <ADT on
cases > control 1 43,23%
(79,04 > 78,53 ) onright (Shrivastava, There is no
hand 2019) 218 p=0.347 definitive
2 Mean value <ADT on 43,23% conclusion
cases > control 1 regarding the
(78,76 > 78,65) on left (Shrivastava, difference in
hand 2019) 218 p=0,87 <ADT in the case
3 Mean value <ADT on and control
cases < control 1 (Johri, 65,10% groups.
(76,40 < 77,70) 2020) 200 p>0,05
4 Mean value <ADT on
cases < control 55,73%
(77,75 < 79,30 ) on right 1 (Sridevi,
hand 2010) 200 p=0,028
5 Mean value <ADT on 55,73%
cases < control
(77,61 < 79,41 ) on left 1 (Sridevi,
hand 2010) 200 p=0,004
6 Mean value <ADT on
cases > control 45,83%
(74,00 > 72,95) right 1 (Madhavi,
hand 2013) 200 SE 0,77
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7 Mean value <ADT on
cases> control

(73,70 > 72,70) left hand 1 (Madhavi,

2013) 200

45,83%

SE 0,733

Table 11. Breast cancer and DAT angle

Subgroup criteria

P: female, aged 25-60 years old

I: breast cancer based on histopathological evaluation
C: non- breast cancer

O: dermatoglyphy

No Results Number of Total P-value/ risk Individual Notes
studies participant  ratio/ odd ratio/ bias risk
confidence
interval
1 Mean value <DAT on There is no
cases < control 1 (Johri, 65,10% definitive
(58,90 < 59,20) 2020) 200 p>0,05 conclusion
2 Mean value <DAT on regarding the
cases > control 1 (Sridevi, 55,73% difference in
(58,11 > 57,29) 2010) 200 p=0,240 <DAT in the case
3 Mean value <DAT on and control
cases > control 1 (Sridevi, 55,73% groups
(58,34 > 56,14) 2010) 200 p=0,002
Table 12. Breast cancer and triradial RC
Subgroup criteria
P: female, aged 25-60 years old
I: breast cancer based on histopathological evaluation
C: non- breast cancer
O: dermatoglyphy
No Results Number of Total P-value/ risk Individual Notes
studies participant ratio/ odd ratio/ bias risk
confidence
interval
1 TRC mean value on 1 (Fulari, 100 P<0,05 51,04% There is no
cases > control 2012) definitive
(18,90 > 16,74) conclusion
2 TRC mean value on 1 (Sukre, 100 p>0,05 47,92% regarding the
cases < control 2012) differences in
(11,59 < 11,89) TRC in the case
and control
groups

4. Discussion

Based on the review that has been done, there
seems to be a relatively consistent finding of fingerprint
patterns in breast cancer patients. For example,
research by Fulari (2012), Paranjape (2015), Sakore
(2016), and Abdelhamid (2020) reported that the whorl
pattern was more often found in breast cancer patients
than the control group with a p-value <0.05 and good
bias assessment >50%. Meanwhile, several studies
show the opposite, but the p-value is not significant, or
the bias assessment is not good. Therefore, it can be

concluded that breast cancer patients tend to have a

whorl fingerprint pattern. This is supported by the
Sakore research (2016), which states that there is a low
Dankmeijer Index (DI) value while the Furuhata Index
(FI) value increases accompanied by the results of
Lavanya's research (2012), which found that a high
Total Pattern Intensity (TPI) value where these three
markers are closely related to a large number of whorl
patterns.

Total pattern intensity (TPI) is the number of
triradius found on all fingers, which is determined by
counting the number of triradius on the ten fingertips
per individual. The arch pattern is not counted because

it does not have a triradius. The loop pattern is
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considered one because it has one triradius. The whorl
pattern is considered two loops because it has two
triradius. Meanwhile, DI is the division of the arch
pattern with the whorl pattern multiplied by 100%. The
greater the number of whorls than the number of
arches, the smaller the DI value and vice versa. FI is
the division of the whorl pattern and the loop pattern
multiplied by 100%.

The more the number of whorls than the loop, the
greater the FI value, and vice versa.
Furthermore, research by Paranjape (2015), Musanovic
(2019), Raizada (2013), and Abdelhamid (2020)
reported that the radial loop pattern was found to be
less in the breast cancer group than the control group.
The same thing was found in the ulnar loop fingerprint
pattern in Fulari (2012), Paranjape (2015) and
Musanovic (2019), and arch in Sakore (2016), Sridevi
(2010) and Abdelhamid (2020) with p-value <0.05 and
a good bias rating >50%. Meanwhile, there is no
definitive conclusion regarding the differences in the
combination of the ulnar+radial loop pattern in the
case and control groups.
Another significant dermatoglyphic parameter found in
the breast cancer group was the ATD angle. However,
where the ATD angle in breast cancer patients was
found to be more significant when compared to the
control group in Fulari (2012), Johri (2015), and
Metovic (2018) studies, for other parameters such as
the value of TFRC, AFRC, a-bridge count, ADT angle,
DAT angle, and Triradial RC there is no definitive
conclusion that shows the difference between the two
groups studied.
Several body structures developed simultaneously with
the theoretical formation of dermatoglyphics. The body
structures include the brain, breast glands, lips, and
alveoli. Therefore, if a disorder occurs that causes
developmental abnormalities of an organ that develops
during the same period as dermatoglyphic formation,
the abnormality of that organ will be reflected in the
dermatoglyphic pattern that develops during
gestation.[34]

There is an interaction of various genes that play a
role in the control and development of dermatoglyphics

in the fingers and palms; this can also indicate the

development of premalignant and malignant diseases
because breast development and fingerprint patterns
develop at the same time during the intrauterine
period.5:35 However, in some cases, such as differences
in ethnicity, race, certain geographic areas can also
cause significant differences in genetic background.
The frequency of fingerprint pattern types between one

race, ethnicity, or nation can be different.13,25,28

5. Conclusion

Breast cancer patients tend to have more whorl
fingerprint patterns and larger ATD angles, while for
radial loop patterns, ulnar loops and arches are less in
number when compared with the control group.
Dermatoglyphics has the potential as an initial
screening tool in at-risk groups. However, long-term
studies and follow-up with larger sample sizes across
ethnicities are needed to validate dermatoglyphics in
anthropometric measurements as a promising marker

of breast cancer.
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