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Abstract

Among several dermatoglyphic traits, the atd angle has often been used as a prognostic tool for genetic and non-communicable
diseases. Gastric cancer is the fourth leading lethal disease in India with a male-to-female ratio of 2:1. This study is an attempt to
understand the potential of the atd angle as a dermatoglyphic biomarker for the prognosis of gastric cancer. This study includes
50 histopathologically diagnosed gastric cancer patients and 50 clinically healthy controls from Bengali-speaking communities
in Kolkata, West Bengal. The present study showed that the studied participants with gastric cancer have a significantly lower
atd value than the controls. Based on the results, it can be assumed that a lower value of the atd angle has the potential to predict
early-stage gastric cancer as a biomarker.
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the East [4]. To improve prevention, gastric cancer- the fourth
most common cause of death worldwide- needs immediate
attention [5]. The presence of hereditary susceptibility to the
development of stomach cancer is asserted by digitopalmar
dermatoglyphic features [6]. Around seven months into the
fetus’s development, the finger and stomach patterns are
fully established, having evolved during six to thirteen weeks

Introduction

Presently India owns the title of the Cancer Capital of the world
[1]. With 736,000 fatalities from cancer, gastric cancer ranks
as the fourth most common cause of cancer-related deaths
worldwide (9.7% of all cancer-related deaths) [2]. Compared
to Western countries, India has an extremely low incidence

rate of gastric cancer; the country now has about 34,000
new cases of gastric cancer, with a 2:1 male-to-female ratio.
Gastric carcinoma was found to be the second most common
cause of cancer-related fatalities among men and women in
India, according to a recent nationally representative survey
of cancer mortality [3]. In 2020, there were 1.1 million new
instances of stomach cancer worldwide, with men more likely
than women to have the disease in several nations, mostly in

of embryogenesis [7]. Since many genes contribute to the
formation of dermatoglyphic characters, the basic premise
is that genes that predispose to familial disease may also
influence the ridge patterns through pleiotropy, meaning
that specific constellations of dermatoglyphic features may
be indicative of a specific disease [8]. In the prognosis of
cancer, the dermatoglyphic traits are a notified biomarker
[9]. The scientific method to study the volar ridges on the
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finger, palm, and sole [10] is known as Dermatoglyphics.
Among several dermatoglyphic traits, the atd angle is widely
studied [11] and found to be associated with several genetics
[12] as well as lifestyle-related disorders [13]. The present
study aims to reveal the relation between atd angle and
gastric cancer among the Bengali-speaking community of the
state of West Bengal, India.

Material and Methods

The present study was conducted on 50 patients with
histopathologically confirmed gastric cancer (Male -17;Age-
54.05+9.41, Female -33; Age- 53.15%£11.02) from various
health clinics in greater Kolkata and 50 controls (Male -26;

Age-38.06£8.62, Female -24; Age-36.72+7.76) from the same
Bengalee linguistic population of West Bengal. The purposive
random sampling is used for participant selection. The
bilateral palm prints were taken followed by the standard ink
and roller method [10]. All the collected prints were analysed
and classified according to standard classification [11]. The
atd angle formed by lines drawn from the digital triradius to
the axial triradius tends from that t to the digital triradius
a, and d. After joining both distal triradius separately from
the single source of the proximal palmar triradius t, the angle
formed in between the two lines- a-t and t-d was measured.
SPSS version 21.0 is used for the statistical analysis, where
the cutoff was set at 95% probability limits.

Figure 1: Pictorial representation of atd angle (Right Palm).

Results

The Person’s t-test and F ratio are used for data analysis.
According to the t-test, the cancer-affected females
(40.00£3.31) and males (38.00+4.32) in the left palm had
significantly (p<0.05) lower counts of atd angle compared to
the healthy controls. In the right palms, the cancer-affected
females (39.00+2.35) and males (39.00+3.38) also revealed
a significant (p<0.05) lower value of atd angle than that of
the controls. In comparison to the controls, the cancer-
affected participants had a significantly (p<0.05) reduced
bimanual distribution of the atd angle observed in the left
(39.18+3.71) and right (39.00+2.69) hands according to

this study. Nonetheless, the F ratio (5.144) in the right
hands demonstrated a significant (p<0.05) difference in the
atd angle between females afflicted by cancer and control
females. A significant (p<0.05) difference in the F ratio
(2.286) was also seen in the right-hand atd angle between
the male cancer patients and the control group. Based on the
Fratio, the atd angle revealed significant (p<0.05) differences
between the cancer-affected subjects and healthy controls on
the right hand (3.809). This indicates a substantial (p<0.05)
relation between Gastric cancer and the lower count of the
atd angle of the right palm among the Bengali-speaking
linguistic group.
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Bimanual Distribution of atd angle
Group n atd angle x+SD p F ratio df p

Cancer affected females 33 Left Hand 40.00+£3.31*
0.0001 1.189 55 0.3200

Female Controls 24 Left Hand 44.00£3.61

Cancer affected Female 33 Right Hand 39.00+2.35*
0.0000 5.144* 55 0.0000

Female Controls 24 Right Hand 45.00+5.33

Cancer affected Males 17 Left Hand 38.00+4.32*
0.0000 1.071 41 0.4542

Male Controls 26 Left Hand 43.00+4.47

Cancer affected Males 17 Right Hand 39.00+3.38*
0.0000 2.286* 41 0.0449

Male Controls 26 Right Hand 43.00+5.11

Cancer affected subjects 50 Left Hand 39.18+3.71*
0.0000 1.215 48 0.2487

Controls 50 Left Hand 43.74+4.09

Cancer affected subjects 50 Right Hand 39.00+2.69*
0.0000 3.809* 48 0.0000

Controls 50 Right Hand 44.24+5.25

Table 1: The bimanual distribution of atd angle among the gastric cancer-affected subjects and healthy controls. (*p<0.05).

Discussion

Dermatoglyphic traits are unalterable and followed by
polygenic inheritance [12]. Due to having less environmental
dependency dermatoglyphics is studied as the prognostic
trait of several genetic alterations [14]. Among several traits,
the atd angle is frequently used as the most prominent
quantitative dermatoglyphic trait [13]. The potentiality of the
higher value of atd angle as a prognostic trait for trisomy 21
was firstreported three decades earlier to the discovery of the
chromosomal mutation of Trisomy 21 [10]. The higher value
of the atd angle is already associated with E-[3 thalassemia
[14], Type 2 Diabetes Mellitus [8], and Autism [12] within
the Bengali-speaking linguistic groups. Global data reported
that the lower value of atd angle has an association with
breast cancer [15,16], oral cancer [17], prostate cancer [18],
and mammary neoplasms [19]. Previous documentation
has reported that the significant (p<0.05) lower value of
the atd angle was found in the right palm of Gastric cancer-
affected persons in comparison to the phenotypically healthy
controls [20]. That same study also reported that the left
palms of Gastric cancer-affected persons have a significantly
(p<0.05) higher value of the atd angle than the controls [20].
The present attempt revealed that Gastric cancer-affected
males have significant (p<0.05) lower atd values in both
hands than the control males. However, the Gastric cancer-
affected females also have significant (p<0.05) lower atd
values in both hands than the control females. The atd angle
is the proxy measure of the dispersion of the palmar axial
triradii (t) [12]. A person’s dermatoglyphic characteristics
are formed at their interuterine life and do not alter over
the course of their lifetime. It is utilized as a biomarker
because the environmental effect on it is minimal. Clinical

research has ideally examined the atd angle worldwide,
demonstrating its possible correlation with several diseases
[11]. Through the measure of atd angle, it can be possible
to early prediction of Gastric cancer. Therefore, the present
study suggested that the significantly (p<0.05) lower value of
the atd angle has a relation with Gastric cancer among both
sexes and can be useful as a potential biomarker for the early
prognosis of Gastric cancer.

Ethical Clearance

The University of Calcutta granted ethical permission (No.
CU/BIOETHICS/HUMAN/2304/2022). Written and verbal
consent was obtained from the studied participants as and
when applicable.

Acknowledgment

The authors thank all the participants and health clinics in
the greater Kolkata region. The cooperation and guidance
of Dr. Arup Ratan Bandyopadhyay, Professor, Department of
Anthropology, University of Calcuttais heartilyacknowledged.
The authors also acknowledge the contribution of the
students of the M.Sc. batch of 2009-11.

References

1. Apollo Hospitals (2024) On World Health Day, Apollo
Hospitals has unveiled the 4th Edition of the Health of
Nation Report.

2. Dikshit RP, Mathur G, Mhatre S, Yeole BB (2011)
Epidemiological Review of Gastric Cancer in India.
Indian ] Med Paediatr Oncol 32(1): 3-11.

https://academicstrive.com/OAJBSP/

https://academicstrive.com/submit-manuscript.php


https://academicstrive.com/OAJBSP/
https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/OAJBSP/
https://pubmed.ncbi.nlm.nih.gov/21731209/
https://pubmed.ncbi.nlm.nih.gov/21731209/
https://pubmed.ncbi.nlm.nih.gov/21731209/

Open Access Journal of Behavioural Science & Psychology

10.

11.

12.

Ferlay J, Shin HR, Bray F, Forman D, Mathers C, et al.
(2010) Estimates of Worldwide Burden of Cancer in
2008: GLOBOCAN 2008. Int J Cancer 127(12): 2893-
2917.

Morgan E, Arnold M, Camargo MC, Gini A, Kunzmann
TA, et al. (2022) The Current and Future Incidence and
Mortality of Gastric Cancer in 185 Countries, 2020-40:
A Population based Modelling Study. EClinicalMedicine
47:101404.

Norwood AD, Montavan-Sanchez E, Dominguez RL,
Morgan RD (2022) Gastric Cancer: Emerging Trends in
Prevention, Diagnosis and Treatment. Gastroenterol Clin
North Am 51(3): 501-518.

Gordana ZP, Milicic ], Bozicevic D (2003) Dermatoglyphs
and Gastric Cancer. Coll Anthropol 27(1): 213-219.

Maltoni D, Maio D, Jain AK, Prabhakar S (2003) Handbook
of Fingerprint Recognition. Springer Verlag, New York.

Fuller IC (1973) Dermatoglyphics: A Diagnostic Aid? ]
Med Genet 10(2): 165-169.

Das P, Dey B, Bandyopadhyay AR, Chatterjee D (2023)
Role of Finger Dermatoglyphics in Prognosis of Gastric
Cancer among the Bengalee Population of West Bengal,
India. ] Cancer Research and Cellular Therapeutics 7(4):
1-5.

Cummins H, Midlo C (1961) Finger Prints, Palms and
Soles: An Introduction to Dermatoglyphics. Dover
Publication, New York.

Schauman B, Alter M (1976) Dermatoglyphics in Medical
Disorders. Springer Verlag, Heidelberg Berlin, New York.

Dey B, Das P, Bandyopadhyay AR (2016) A Study on atd
Angle among the Autistic Patients of Bengalee Hindu
Caste Population of West Bengal, India. Human Biology
Review 5(4): 437-442.

13.

14.

15.

16.

17.

18.

19.

20.

Ghosh JR, Ghosh Dastidar P, Dey B, Das P, Bandyopadhyay
AR (2017) Palmar Dermatoglyphic Traits in Type 2
Diabetes Mellitus Patients among the Bengalee Hindu
Caste Population of West Bengal, India. Journal of
Biomedical Sciences 3(2): 18-23.

Das P, Ghosh ]JR, Bandyopadhyay AR (2018) Finger
Ridge Count and ‘atd’ Angle among the E-§3 Thalassemia
Patients of Bengalee Hindu Caste Populations of West
Bengal. Advances in Anthropology 5: 19-21.

Johri V, Raizada A, Takiar R (2020) Evaluation of Palmar
Angles in Carcinoma Breast Patients and in Normal
Healthy Females. International Journal of Anatomy,
Radiology and Surgery 9(1): AO01-A003.

Sharma K, Arora R, Pareek A (2015) A Study of
Dermatoglyphic Patterns (angles ‘atd’ ‘tad’ ‘tda’) of
Hands in Patients of Breast Cancer in Jhalawar Region.
Indian Journal of Anatomy 4(2): 61-64.

Sharma G, Singh R, Gupta M, Gupta M, Srivastava S, et
al. (2015) Dermatoglyphics and Oral Cancer - Are They
Related? Santosh University Journal of Health Sciences
1(1): 11-14.

Oladipo GS, Sapira MK, Ekeke ON, Oyakhire M, Chinwo
E, et al. (2009) Dermatoglyphics of Prostate Cancer
Patients. Current Research Journal of Biological Sciences
1(3): 131-134.

Oladipo GS, Paul CW, Bob-Manuel IF, Fawehinmi HB,
Edibamode EI (2009) Study of Digital and Palmar
Dermatoglyphic Patterns of Nigerian Women with
Malignant Mammary Neoplasm. Journal of Applied
Biosciences 15: 829-834.

Zivanovic-Posilovic G, Milicic ], Bozicevic D (2003)
Dermatoglyphics and Gastric Cancer. Coll Antropol
27(1): 213-219.

https://academicstrive.com/OAJBSP/

https://academicstrive.com/submit-manuscript.php


https://academicstrive.com/OAJBSP/
https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/OAJBSP/
https://pubmed.ncbi.nlm.nih.gov/21351269/
https://pubmed.ncbi.nlm.nih.gov/21351269/
https://pubmed.ncbi.nlm.nih.gov/21351269/
https://pubmed.ncbi.nlm.nih.gov/21351269/
https://pubmed.ncbi.nlm.nih.gov/35497064/
https://pubmed.ncbi.nlm.nih.gov/35497064/
https://pubmed.ncbi.nlm.nih.gov/35497064/
https://pubmed.ncbi.nlm.nih.gov/35497064/
https://pubmed.ncbi.nlm.nih.gov/35497064/
https://pubmed.ncbi.nlm.nih.gov/36153107/
https://pubmed.ncbi.nlm.nih.gov/36153107/
https://pubmed.ncbi.nlm.nih.gov/36153107/
https://pubmed.ncbi.nlm.nih.gov/36153107/
https://pubmed.ncbi.nlm.nih.gov/12974149/
https://pubmed.ncbi.nlm.nih.gov/12974149/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1013009/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1013009/
https://auctoresonline.org/article/role-of-finger-dermatoglyphics-in-prognosis-of-gastric-cancer-among-the-bengalee-population-of-west-bengal-india
https://auctoresonline.org/article/role-of-finger-dermatoglyphics-in-prognosis-of-gastric-cancer-among-the-bengalee-population-of-west-bengal-india
https://auctoresonline.org/article/role-of-finger-dermatoglyphics-in-prognosis-of-gastric-cancer-among-the-bengalee-population-of-west-bengal-india
https://auctoresonline.org/article/role-of-finger-dermatoglyphics-in-prognosis-of-gastric-cancer-among-the-bengalee-population-of-west-bengal-india
https://auctoresonline.org/article/role-of-finger-dermatoglyphics-in-prognosis-of-gastric-cancer-among-the-bengalee-population-of-west-bengal-india
https://link.springer.com/book/10.1007/978-3-642-51620-7
https://link.springer.com/book/10.1007/978-3-642-51620-7
http://www.humanbiologyjournal.com/article/a-study-on-atd-angle-among-the-autistic-patients-of-bengalee-hindu-caste-population-of-west-bengal-india/
http://www.humanbiologyjournal.com/article/a-study-on-atd-angle-among-the-autistic-patients-of-bengalee-hindu-caste-population-of-west-bengal-india/
http://www.humanbiologyjournal.com/article/a-study-on-atd-angle-among-the-autistic-patients-of-bengalee-hindu-caste-population-of-west-bengal-india/
http://www.humanbiologyjournal.com/article/a-study-on-atd-angle-among-the-autistic-patients-of-bengalee-hindu-caste-population-of-west-bengal-india/
https://research.caluniv.ac.in/publication/palmar-dermatoglyphic-traits-in-type-2-diabetes-mellitus-patients
https://research.caluniv.ac.in/publication/palmar-dermatoglyphic-traits-in-type-2-diabetes-mellitus-patients
https://research.caluniv.ac.in/publication/palmar-dermatoglyphic-traits-in-type-2-diabetes-mellitus-patients
https://research.caluniv.ac.in/publication/palmar-dermatoglyphic-traits-in-type-2-diabetes-mellitus-patients
https://research.caluniv.ac.in/publication/palmar-dermatoglyphic-traits-in-type-2-diabetes-mellitus-patients
https://www.ijars.net/articles/PDF/2521/43040_CE%5bRa1%5d_F(SHU)_PF1(AG_SHU)_PFA(SHU)_PB(AG_SHU)_PN(SHU).pdf
https://www.ijars.net/articles/PDF/2521/43040_CE%5bRa1%5d_F(SHU)_PF1(AG_SHU)_PFA(SHU)_PB(AG_SHU)_PN(SHU).pdf
https://www.ijars.net/articles/PDF/2521/43040_CE%5bRa1%5d_F(SHU)_PF1(AG_SHU)_PFA(SHU)_PB(AG_SHU)_PN(SHU).pdf
https://www.ijars.net/articles/PDF/2521/43040_CE%5bRa1%5d_F(SHU)_PF1(AG_SHU)_PFA(SHU)_PB(AG_SHU)_PN(SHU).pdf
https://rfppl.co.in/view_abstract.php?jid=2&art_id=2387
https://rfppl.co.in/view_abstract.php?jid=2&art_id=2387
https://rfppl.co.in/view_abstract.php?jid=2&art_id=2387
https://rfppl.co.in/view_abstract.php?jid=2&art_id=2387
https://www.ipinnovative.com/journal-article-file/807
https://www.ipinnovative.com/journal-article-file/807
https://www.ipinnovative.com/journal-article-file/807
https://www.ipinnovative.com/journal-article-file/807
https://m.elewa.org/JABS/2009/15/5.pdf
https://m.elewa.org/JABS/2009/15/5.pdf
https://m.elewa.org/JABS/2009/15/5.pdf
https://m.elewa.org/JABS/2009/15/5.pdf
https://m.elewa.org/JABS/2009/15/5.pdf
https://pubmed.ncbi.nlm.nih.gov/12974149/
https://pubmed.ncbi.nlm.nih.gov/12974149/
https://pubmed.ncbi.nlm.nih.gov/12974149/

	Abstract
	Introduction
	Material and Methods
	Results
	Discussion
	References

