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Abstract  

Objective and Aim 

Functional constipation (FC) is the most 
common gastrointestinal complaint in 
childhood. Dermatoglyphics are epidermal 
ridges used to study the role of genetic 
factors in various diseases. As they originate 
from ectoderm during same embryonic 
period with enteric nervous system, a 
potential ontogenetic link may exist. It was 

aimed to investigate the relationship 
between FC and dermatoglyphics, and to 
illuminate the etiology.  

Materials and Methods 

This prospective case-control study was 
conducted on children aged 2-12 years who 
applied to our hospital pediatric surgery 
polyclinic. The case group was included 86 
children with FC, while control group was 
consisted of 86 without constipation. 
Children’s dermatoglyphic sample patterns, 
the ridge counts, and palmar angles were 
taken with the help of a printer, digitized, and 
the findings were compared using SPSS 
vers.23.0. A p value <0.05 was accepted 
statistically significant. 

Results 

An increase in the number of whorl pattern 
on the left hand's V. finger was detected in FC 
(p=0.024). In girls’ first finger on the left 
hand, an increase in the number of whorls 
and a decrease in the number of ulnar loops 
were observed (p=0.025). In boys with FC, 
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the right hand "dat" angle was lower 
(p=0.048), but the number of whorls was 
similar. In terms of arch positivity, no 
significant difference was found between the 
groups.  

Conclusion 

No direct relationship was found between 
dermatoglyphics and FC. However, the "dat" 
angle, the number of whorl and ulnar loops 
patterns may be used as additional markers 
to aid in elucidating the etiology of FC. 

Keywords: Child, Constipation, 
Dermatoglyphics, Etiology, Ontogenetic. 

Abbreviations 

FC: Functional constipation; RCs: Ridge counts; TRC: 
Total Ridge counts; FCG: Case group; CG: Control 
group; BSFS: Bristol Stool Form Scale; W: Whorl 
pattern; UL: Ulnar loop pattern; RL: Radial loop 
pattern; A: Arch pattern; ENS: Enteric nervous system 

 

1. Introduction 

In children, 3% of primary healthcare visits 
and 25% of pediatric gastroenterology 
consultations are due to constipation 
complaints (1). Constipation is classified into 
organic and functional categories, with 
functional constipation (FC) comprising 95% 
of cases. The etiology is multifactorial; 
however, the most common mechanism has 
been reported being a vicious cycle of stool 
withholding or delayed defecation (2-4). The 
high prevalence of family history in affected 
children and numerous twin studies suggest 
that genetic factors may play a role in the 
development of FC (5-8).  

Dermatoglyphics are unique patterns of lines 
on the palmar and plantar surfaces. Even in 
the identical twins, each person’s 
dermatoglyphics are different. These 
patterns fully form between the 10-18th 
weeks of prenatal development and remain 
constant throughout an individual’s life (9-
12). Sometimes either due to hereditary 
reasons, the pressure of intrauterine factors, 
or external environmental factors, 
chromosomal aberrations occur in the fetus. 

Since dermatoglyphics are also at the 
influence of these factors; it may especially 
illuminate individual-specific aspects of 
early embryonic development. Consistent 
with this, chromosomal aberrations have 
been reflected in the form of increased 
palmar angle, variation in pattern frequency 
or ridge counts (RCs) between a-b triradii 
(12). Due to their rapid and non-invasive 
nature, these aberrations in dermatoglyphics 
have increasingly been utilized to identify 
predispositions to certain ailments, 
genetically inherited diseases, personality 
disorders, and criminal tendencies (10-16). 
Also, it has been found to be significantly 
associated with certain microbiome counts 
(17). Despite their ontogenetic linkage, 
studies examining the relationship between 
dermatoglyphics and constipation are 
limited, and their findings are inconsistent 
(18-22). Notably, current studies have been 
solely focused on fingerprint pattern types, 
without other important markers such as 
RCs, a-b RCs or palmar angles. In both 
English and Turkish literature search using 
the keywords 'Dermatoglyphics' was not 
revealed any study focused on this 
relationship in Turkish children. 

This study aims to explore the possible 
association between FC and 
dermatoglyphics, and to contribute to its 
etiology, by examining detailed patterns 
such as palmar angles, a-b and total RCs. 

2. Materials and Method 

This study was conducted in accordance with 
the ethical principles stated in the 
“Declaration of Helsinki” and ethical 
approval was obtained from the Non-
Interventional Clinical Research Ethics 
Committee of our university on 10.02.2021, 
with decision number 2021-02/34. The 
parents/legal guardians of all participants 
and the children aged 7 to 12 years signed 
informed consent and assent forms, 
respectively. The subjects’ identities were 
omitted to protect their privacy. 

This prospective case-control study was 
conducted between February 1 and August 
31, 2021, on children aged 2-12 years who 
admitted to the pediatric surgery polyclinic 
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of our hospital. With the sample size 
calculation, based on an effect size (d)=0.5, 
α=0.05, and power (1-β)= 0.90323, was 
determined 86 children diagnosed with FC 
according to the ROMA IV criteria needed to 
be included in the case group (FCG). The 
control group (CG) was consisted of 86 
children of similar age without constipation 
and who did not meet any exclusion criteria. 

Children with organic pathologies that 
contribute to the etiology of constipation, 
such as anal stenosis/atresia, anteriorly 
placed anus, imperforate anus, intestinal 
stricture, anal stricture, masses, prune-belly 
syndrome, gastroschisis, Down syndrome, 
muscular dystrophies, hypothyroidism, 
hypercalcemia, hypokalemia, diabetes 
mellitus, diabetes insipidus, multiple 
endocrine neoplasia, Hirschsprung disease, 
pseudo-obstruction, intestinal neuronal 
dysplasia, spina bifida or other spinal 
defects, spinal trauma, neurofibromatosis, 
celiac disease, cystic fibrosis, cow's milk 
protein allergy, inflammatory bowel 
diseases, scleroderma, systemic lupus 
erythematosus, were not included to the 
study. Additionally, children with 
deformities preventing the assessment of 
hand dermatoglyphics, those using certain 
medications (anticholinergics, narcotics, 
antidepressants, antacids etc.), those with a 
history of lead poisoning or vitamin D 
intoxication, children with adaptation 
problems, and those whose parents did not 
sign the consent forms were also excluded. 

The families of children who met the 
inclusion criteria were informed about the 
study. Voluntary parents or their children 
were filled out a 19-question data form 
prepared by the researchers through face-to-
face interviews. With the form was 
ascertained information about the children's 
age, gender, medical conditions, medication 
use, dietary and bowel habits, time of first 
meconium passage, and family history of 
constipation. The children's nutritional 
status was assessed based on the number of 
main meals, number of snacks, daily water 
consumption, daily milk consumption, daily 
servings of fruit, and weekly servings of 
vegetables. At the end, the Bristol Stool Form 
Scale (BSFS) was used to determine the 

severity and type of constipation based on 
stool shape and consistency (23).  

Dermatoglyphic samples from all children 
were obtained using a digital scanner 
(CanoScan LIDE 60, Canon, Beijing, China) 
and transferred to a computer. During image 
acquisition, the palm was placed flat against 
the scanner surface, with the thumb 
positioned at approximately a 30–40° angle 
and the remaining fingers held in 10–15° 
abduction. For each child, four color images 
were captured for each participant at a 
resolution of 300 dpi. These JPG files were 
subsequently analysed with ImageJ software 
(NIH, Bethesda, MD, USA) to determine 
fingertip pattern types, digital ridge counts, 
the a–b ridge count, and palmar angles (adt-
dat-atd) (Figure 1). 

Fingertip patterns were classified according 
to the Cummins and Midlo system as whorl 
(W), ulnar loop (UL), radial loop (RL), or arch 
(A) (24,25). The presence of at least one A-
type fingerprint pattern was classified as 
‘arch positivity’. Except for arch patterns, 
ridge counts were obtained by identifying 
the central point of the pattern and counting 
the dermal ridges intersected by a line drawn 
between this center and the corresponding 
triradii. A perpendicular line was extended 
from the pattern center toward the most 
distant triradii, and the number of crossed 
ridges was recorded as the ridge count for 
that digit. For arch patterns, the ridge count 
was designated as zero. Ridge counts from all 
ten fingers were then summed to obtain the 
total ridge count. 

Statistical Analysis 

The data analysis was conducted using the 
Statistical Package for the Social Sciences 
version 23.0 (IBM Corp., Armonk, NY, USA). 
Descriptive statistics were presented as 
mean, standard deviation, frequency, and 
percentage. The normality of the data 
distribution was assessed via the Shapiro-
Wilks test, Kolmogorov-Smirnov test, Q-Q 
plots, and histogram graphics. To compare 
not-normally distributed data, Mann-
Whitney U Test was used for variables 
consisting of two categories. Categorical data 
were compared using the Chi-square test for 
2×2 layout tables, whereas the Extended 



Bişgin FT. et al. / VMS Journal 2026;2(2):125-136. 

VMS Journal Copyright ©2026  Openly accessible at www.vmsjournal.com 
128 

 

Fisher’s Exact Test was employed for 2×4 
contingency tables with small sample sizes 
due to low (<5) expected cell frequencies. A 
p-value of <0.05 was considered statistically 
significant. 

3. Results 

The study was conducted on a total of 172 
children, with equal numbers in both FCG 
and CG (Table 1). In FCG, 55.8% of the 
children were girls; while 61.6% in the CG 
(p>0.05). The mean ages of children in FCG 
and CG were 8.12±2.72 and 8.31±2.38 years, 
respectively.  

 

 

Figure 1. Types of fingerprint patterns and 
palmar angles: A: Ulnar loop; *: core; **: delta; B: 
Radial loop; C: Plain arch; D: Tented arch; E: Plain 
whorl; F: Spiral Whorl; G: Palmar angles and a-b 
ridge (a, b, c, d: The digital triradii of the palm) 

 

No statistically significant difference was 
found between the groups regarding the 
time of first meconium passage (p=0.497). It 
was observed that 97.7% of the FCG and 
100% of the CG passed meconium within the 
first 24 hours. The groups were also 
statistically similar in terms of nutritional 
status (p>0.05). A family history of 
constipation was reported in 55.8% of the 
FCG, which was significantly higher than in 
the CG (p=0.009), (Table 1). 

When evaluated according to the ROMA IV 
criteria, 98.8% of the constipated children 
experienced painful-hard-difficult 

defecation; 80.2% had large stool caliber; 
22.1% reported stool that clogged the toilet, 
and 9.8% had a history of stool incontinence 
at least once a week following toilet training. 
According to BSFS, 7% of the children in the 
FCG had severe constipation, 61.6% had mild 
constipation, and 46.5% defecated two times 
or less per week (Table 2). 

Table 1. Comparison of sociodemographic data 
and nutritional characteristics of the groups 

 
Case, n 
(%) 

  Control, n 
(%) 

p X2 

Sex of children 
Girl 
Boy 

 
48 
(55.8) 
38 
(44.2) 

 
53 (61.6) 
33 (38.4) 

 
0.439 

 
0.600 

Family history of 
constipation 

Positive 
Negative 

 
48 
(55.8) 
38 
(44.2) 

 
31 (36.0) 
55 (64.0) 

 
0.009* 

 
6.766 

First passage of 
meconium 

< 24 hours 
24-48 hour 

 
84 
(97.7) 
2 (2.3) 

 
86 (100) 
- 

 
0.497 

 
0.506 

Number of daily 
main meals 

Twice 
Three times 

 
16 
(18.6) 
70 
(81.4) 

 
12 (14) 
74 (86) 

 
0.409 

 
6.830 

Number of daily 
snacks  

None 
Once 
Twice 
Three times 

 
2 (2.3) 
18 
(20.9) 
50 
(58.1) 
16 
(18.6) 

 
3 (3.5) 
22 (25.6) 
56 (65.1) 
5 (5.8) 

 
0.082 

 
6.702 

Daily water 
consumption 

<0.5 liter 
0.5-1 liter 
1-1.5 liter 
>1.5 liter 

 
6 (7) 
36 
(41.9) 
36 
(41.9) 
8 (9.3) 

 
1 (1.2) 
32 (37.2) 
39 (45.3) 
14 (16.3) 

 
0.135 

 
5.563 

Daily milk 
consumption  

None 
0-0.5 liter  
0.5-1 liter  

 
45 
(52.3) 
33 
(38.4) 
8 (9.3) 

 
42 (48.8) 
40 (46.5) 
4 (4.7) 

 
0.349 

 
2.108 

Number of fruit 
servings daily 

None 
Once 
Twice 

 
12 (14) 
69 
(80.2) 
8 (5.8) 

 
15 (17.4) 
70 (81.4) 
1 (1.2) 

 
0.379 

 
3.141 

Number of 
vegetable 
servings weekly 

0-2 times 
3-4 times 
5-7 times 

 
52 
(60.5) 
30 
(34.9) 
4 (4.7) 

 
49 (57) 
35 (40.7) 
2 (2.3) 

 
0.568 

 
1.140 

*p<0.05 statistically significant, X2: Chi Square 
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When fingerprint RCs, TRC, a-b RCs, and 
palmar angles were evaluated separately for 
the right and left hands; no statistically 
significant differences were found (p>0.05), 
(Table 3).  

Table 2. Defecation habits of case group 

Children with Constipation 
n (%) 

Number of weekly defecations  
≤ 2  
>2 

 
40 (46.5) 
46 (53.5) 

Painful, hard and difficult defecation  
Yes  
No 

 
85 (98.8) 
1 (1.2) 

Large-diameter stools that may 
obstruct the toilet 

Yes  
No 

 
 
19 (22.1) 
67 (77.9) 

Large-diameter defecation  
Yes  
No 

 
69 (80.2) 
17 (19.8) 

At least 1 episode/week of fecal 
incontinence after the acquisition of 
toileting skills¶  

Yes 
No 

 
 
 
8 (9.8) 
74 (90.2) 

Bristol stool scale 
Tip I (Very Constipated) 
Tip II (Slightly Constipated) 
Tip III (Normal) 
Tip IV (Normal) 
Tip V (Lacking Fiber) 
Tip VI (Inflammation) 
Tip VII (Inflammation) 

 
6 (7) 
53 (61.6) 
17 (19.8) 
6 (7) 
4 (4.7) 
- 
- 

¶Since they had not received toilet training, four children from the case 
group were not included. 

However, fingerprint pattern types were 
analysed according to groups, and an 
increased number of W patterns were found 
on the left hand's V. finger in the FCG 
(p=0.024). When ranked by frequency of 
fingerprint patterns in both groups and on 
both hands, a decreasing trend was observed 
in the order: UL, W, A, and RL (Table 4). 

However, no significant difference was found 
between the groups regarding the presence 
of A-type patterns (p=0.432), (Table 5). 

Dermatoglyphic patterns were analyzed 
separately by gender. In both genders, UL 
was the most common fingerprint pattern on 
both the right and left hands, while RL was 
the least common. In boys with FC, a 
decrease in the right hand's "dat" angle was 
observed (p=0.048). In girls with FC, an 
increase in the W-type pattern and a 
decrease in the number of UL patterns on the 

left hand's first finger were noted (p=0.025), 
(Table 3, 4). 

Discussion 

Normal gastrointestinal activity depends on 
the coordinated function of the intrinsic 
neural circuits of the enteric nervous system 
(ENS) (26). As the largest division of the 
peripheral nervous system, the ENS is 
embedded within the gut wall and forms 
extensive connections with enteroendocrine 
cells, immune components of the 
gastrointestinal tract, the peripheral and 
central nervous systems, and the gut 
microbiota. Positioned between the mucosa 
and smooth muscle layers, it governs not 
only gastrointestinal motility but also 
secretion, nutrient uptake, immune 
modulation, and barrier defense (27).  

The neurons and glial cells that constitute 
the ENS are not generated within the gut. 
Instead, they derive from neural crest cells 
that migrate into and colonise the developing 
gastrointestinal tract. Although these cells 
enter the gut later than resident epithelial 
and mesenchymal cells, they respond to 
many of the same secreted signaling cues. 
Consequently, several molecular pathways 
that regulate the development of smooth 
muscle, interstitial cells of Cajal, and 
epithelial cells also influence enteric neural 
crest-derived cells (26).  

FC is the most common reported 
gastrointestinal complaint in childhood. 
Early diagnosis and effective management 
are essential for preventing potential 
complications and improving quality of life 
(1,2,28). Certain forms of FC are believed to 
reflect a neuropathic variant of slow-transit 
constipation, characterized by impaired 
motility. In general, the loss of enteric 
neurons and/or glia in disease is often 
accompanied by disturbances in 
gastrointestinal function (29). Although 
these abnormalities may not be 
demonstrated in some cases by conventional 
histological examinations, subtle alterations 
within the ENS are thought to be present in 
such patient (30). Similarly, comparable 
disruptions in ENS structure and function 
have been documented in inflammatory 
bowel disease, affecting motility and visceral  
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Table 3. Children's fingerprint ridge counts and palmar angles. 

 
Right Hand Left Hand 

Case Gr 
MeanSD 

Control Gr 
MeanSD 

p 
Case Gr 
MeanSD 

Control Gr 
MeanSD 

p 

I. FRC 
Totally 
Girl 
Boy 

 
15.884.19 
15.644.83 
16.153.24 

 
15.394.74 
14.395.03 
17.003.75 

 
0.377 
0.123 
0.400 

 
16.534.05 
16.184.34 
19.973.65 

 
15.814.48 
15.114.88 
16.933.54 

 
0.265 
0.159 
0.991 

II. FRC 
Totally 
Girl 
Boy 

 
10.506.20 
11.085.83 
9.766.63 

 
9.736.30 
10.266.31 
8.876.29 

 
0.448 
0.640 
0.435 

 
10.726.25 
10.975.61 
10.397.03 

 
10.636.28 
11.586.07 
9.096.39 

 
0.856 
0.569 
0.289 

III. FRC 
Totally 
Girl 
Boy 

 
11.106.09 
11.026.60 
11.215.45 

 
10.315.45 
10.305.46 
10.335.52 

 
0.139 
0.185 
0.412 

 
11.765.59 
11.915.23 
11.556.07 

 
11.164.80 
11.834.42 
10.095.25 

 
0.187 
0.687 
0.109 

IV. FRC 
Totally 
Girl 
Boy 

 
14.364.70 
14.025.21 
14.783.99 

 
14.084.42 
14.114.41 
14.034.51 

 
0.652 
0.910 
0.499 

 
13.535.17 
13.375.23 
13.735.14 

 
13.145.40 
13.305.08 
12.875.84 

 
0.756 
0.989 
0.652 

V. FRC 
Totally 
Girl 
Boy 

 
13.203.95 
13.294.34 
13.073.43 

 
12.583.75 
12.603.44 
12.544.23 

 
0.446 
0.424 
0.862 

 
12.233.78 
12.254.41 
12.212.84 

 
11.744.42 
11.814.54 
11.634.28 

 
0.903 
0.948 
0.702 

TRC 
Totally 
Girl 
Boy 

 
65.0318.45 
65.0619.24 
65.0017.65 

 
62.1015.81 
61.6715.36 
62.7816.73 

 
0.157 
0.216 
0.564 

 
64.7718.21 
64.7017.72 
64.8619.06 

 
62.4816.34 
63.3414.72 
60.6318.73 

 
0.268 
0.507 
0.341 

atd angles 
Totally 
Girl 
Boy 

 
44.935.10 
44.544.87 
45.425.41 

 
44.125.64 
44.165.95 
44.065.18 

 
0.193 
0.485 
0.247 

 
44.045.16 
43.395.03 
44.865.26 

 
42.945.36 
42.905.16 
43.005.76 

 
0.160 
0.645 
0.123 

dat angles 
Totally 
Girl 
Boy 

 
56.594.31 
56.914.81 
56.183.60 

 
56.553.31 
56.052.95 
57.363.73 

 
0.975 
0.147 
0.048* 

 
58.314.52 
58.874.97 
57.603.83 

 
58.533.76 
58.453.39 
58.664.34 

 
0.236 
0.889 
0.094 

adt angles 
Totally 
Girl 
Boy 

 
78.475.83 
78.545.95 
78.395.75 

 
79.315.26 
79.776.05 
78.573.64 

 
0.454 
0.262 
0.764 

 
77.635.31 
77.724.40 
77.526.33 

 
78.524.30 
78.644.56 
78.333.91 

 
0.392 
0.353 
0.817 

a-b ridge count 
Totally 
Girl 
Boy 

 
40.324.76 
40.915.16 
39.574.13 

 
39.995.31 
40.074.56 
39.846.39 

 
0.999 
0.368 

0.312 

 
40.004.79 
40.084.85 
39.894.76 

 
38.465.53 
38.495.27 
38.426.01 

 
0.111 
0.113 
0.563 

FRC: Fingerprint ridge counts, TRC: Total ridge count, *p<0.05 statistically significant, Mann-Whitney U Test was used in analysis (Girls; Case Gr/Control 
Gr=48/53, Boys; Case Gr/Control Gr=38/33) 

 

sensitivity (27). Despite growing 
understandings, the mechanisms 
responsible for the assembly of enteric 
neural circuits that control gut function 
remain incompletely defined, and the 
contribution of early embryogenetic 
processes to the etiology of FC continues to 
be an important area of investigation. 

Dermatoglyphics, which are permanent 
epidermal ridge patterns, provide insight 

into embryonic development (14-16). The 
rationale for considering dermatoglyphic 
patterns as an embryogenetic marker for FC 
is based on the shared ectodermal origin of 
fingertip epidermis and the ENS, and both 
develop during similar stages of intrauterine 
life. In this early period of life, the ectoderm 
gives rise to the anterior and posterior 
regions of the gastrointestinal tract, all ENS 
neurons and glia, as well as the skin. 
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Table 4. Distribution of children's fingerprint dermatoglyphic pattern types 

Finger 

Right Hand Left Hand 

Case Gr Control Gr 

p 

Case Gr Control Gr 

p 
W UL RL A W UL RL A W UL RL A W UL RL A 

I. 
Totally 
Girl 
Boy  

 
38 
22 
16 

 
46 
24 
22 

 
1 
1 
- 

 
1 
1 
- 

 
31 
16 
15 

 
52 
34 
18 

 
- 
- 
- 

 
3 
3 
- 

 
0.336 a 
0.214 a 
0.777 

 
40 
24 
16 

 
44 
22 
22 

 
1 
1 
- 

 
1 
1 
- 

 
29 
14 
15 

 
54 
36 
18 

 
- 
- 
- 

 
3 
3 
- 

 
0.193 a 
0.025*a 
0.777 

II.  
Totally 
Girl 
Boy 

 
27 
15 
12 

 
29 
19 
10 

 
14 
7 
7 

 
16 
7 
9 

 
26 
19 
7 

 
28 
13 
15 

 
14 
11 
3 

 
18 
10 
8 

 
0.985 
0.428 
0.306 a 

 
27 
13 
14 

 
34 
22 
12 

 
9 
7 
2 

 
16 
6 
10 

 
29 
21 
8 

 
32 
18 
14 

 
10 
7 
3 

 
15 
7 
8 

 
0.975 
0.548 
0.608 a 

III.  
Totally 
Girl 
Boy 

 
19 
11 
8 

 
52 
27 
25 

 
- 
- 
- 

 
15 
10 
5 

 
14 
9 
5 

 
58 
36 
22 

 
- 
- 
- 

 
14 
8 
6 

 
0.571 
0.481 
0.731 

 
14 
9 
5 

 
59 
34 
25 

 
2 
- 
2 

 
11 
5 
6 

 
14 
10 
4 

 
64 
40 
24 

 
2 
1 
1 

 
6 
2 
4 

 
0.627 a 
0.461 a 
0.970 a 

IV.  
Totally 
Girl 
Boy 

 
31 
16 
15 

 
53 
30 
23 

 
- 
- 
- 

 
2 
2 
- 

 
30 
23 
7 

 
53 
28 
25 

 
- 
- 
- 

 
3 
2 
1 

 
1.000 a 
0.646 a 
0.126 a 

 
37 
20 
17 

 
44 
25 
19 

 
- 
- 
- 

 
5 
3 
2 

 
33 
20 
13 

 
46 
30 
16 

 
- 
- 
- 

 
7 
3 
4 

 
0.738 
0.899 a 
0.636 a 

V.  
Totally 
Girl 
Boy 

 
10 
4 
6 

 
76 
44 
32 

 
- 
- 
- 

 
- 
- 
- 

 
8 
7 
1 

 
77 
46 
31 

 
- 
- 
- 

 
1 
- 
1 

 
0.804 a 
0.432 
0.113a 

 
17 
8 
9 

 
67 
38 
29 

 
- 
- 
- 

 
2 
2 
- 

 
8 
4 
4 

 
71 
45 
26 

 
1 
- 
1 

 
6 
4 
2 

 
0.024*a 
0.352 a 
0.157 a 

Totally 
    (n) 
    (%) 

  Girl 
    Boy 

 
125 
29 
68 
57 

 
256 
60 
144 
112 

 
15 
3 
8 
7 

 
34 
8 
20 
14 

 
109 
25 
74 
35 

 
268 
63 
157 
111 

 
14 
3 
11 
3 

 
39 
9 
23 
16 

 
- 
- 
- 
- 

 
135 
31 
74 
61 

 
248 
58 
141 
107 

 
12 
3 
8 
4 

 
35 
8 
17 
18 

 
113 
26 
69 
44 

 
267 
63 
169 
98 

 
13 
3 
8 
5 

 
37 
8 
19 
18 

 
- 
- 
- 
- 

a Extended Fisher’s Exact Test was used in the analysis if the minimum expected count is less than 5. The Chi Square test was used in the other analyses. 
*p<0.05 statistically significant, A: Arch type pattern, UL: Ulnar loop, RL: Radial loop, W: Whorl type. (Girls; Case Gr/Control Gr=48/53, Boys; Case 
Gr/Control Gr=38/33) 

 

In literature, five studies have been found 
that investigate the relationship between 
these easily identifiable dermatoglyphic 
patterns and constipation. Two authors 
(18,19) argued that dermatoglyphics were 
associated with childhood FC, while the 
other three studies (20-22) found no such 
relationship. 

Table 5. Arch type pattern in children 

 Case 

n (%) 

Control 

n, (%) 
p X2 

Arch 
type 
pattern 

Yes 

No 

 

30 
(34.9) 

56 
(65.1) 

 

35 
(40.7) 

51 
(59.3) 

 

0.618 

 

0.432 

 

The studies differ in terms of population 
characteristics. Gottlieb et.al. examined 
fingerprint dermatoglyphic patterns in 155 
adult patients with gastrointestinal 
complaints. They found that 64% of those 
who reported constipation and abdominal 
pain before the age of 10 had one or more 
digital arches. They emphasized a strong 
association between arch-type 
dermatoglyphic patterns and constipation 
(18). However, the high percentages found 
might partly be a result of a selection bias, as 
the recruitment site of the total study 
population was a gastrointestinal clinic and 
study conducted on adults. Staiano et.al. 
carried out a comparative analysis of 
dermatoglyphic patterns in 45 children 
diagnosed with chronic idiopathic 
constipation (22 of whom also had 
concurrent abdominal pain, and 23 without), 
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alongside 15 children with Hirschsprung 
disease and a CG of 35 children. The study 
revealed a heightened prevalence of arch-
type dermatoglyphics in children who suffer 
from severe chronic idiopathic constipation, 
especially among those who also 
experienced abdominal pain (19). Similarly, 
the study population was small and 
generalizability was low. 

The first study to report opposing findings 
was conducted by Drongowski. In this study, 
the dermatoglyphic patterns of 77 children 
with constipation (39 with FC and 38 with 
organic constipation) were compared with 
those of 84 children diagnosed with inguinal 
hernia. The study concluded that the 
presence of an arch pattern on any finger was 
not a reliable screening marker for 
constipation, and no significant association 
was identified between dermatoglyphic 
patterns and neither FC nor organic 
constipation (20). Jackson et.al. analysed 
fingerprint patterns across three groups 
whose mean age of onset 2.65 years: They 
included 30 children with refractory 
constipation needing surgery, 30 children 
who underwent appendectomy for 
appendicitis, and 169 first-degree relatives 
from both groups. The presence of a 
significantly increased arch pattern on at 
least one finger was categorized as a positive 
dermatoglyphic finding. However, the study 
concluded that the presence of an arch 
pattern was not associated with severe 
childhood constipation and had no 
diagnostic value (21). Unfortunately, a more 
detailed statistical assessment of the data 
was not available, and the small number of 
participants restricts the certainty of the 
conclusions. Goshima et.al. explored the 
dermatoglyphic traits of 35 children with 
severe constipation, 45 with mild 
constipation, 51 children with normal bowel 
habits, and the mothers of all these children, 
aged 2-12 years. The study concluded that 
there was no significant association between 
the presence of arch-type dermatoglyphics 
and constipation in neither children nor their 
mothers. Only a slight concordance was 
reported in cases of concurrent constipation 
between children and their mothers (22). 

Similarly, in our study, no significant 
difference was identified in the presence of 
arch-type patterns between children with 
and without constipation. When examining 
the distribution of fingerprint patterns by 
frequency, it was revealed a significantly 
higher number of W pattern on the left 
hand’s fifth finger in children with FC 
compared to the CG. When these patterns 
were examined by gender, a notable 
association with constipation emerged in 
girls, characterized by an increase in W 
patterns and a decrease in UL patterns on the 
left hand’s first finger. Likewise, in boys, an 
increase in W patterns on the right hand’s 
fifth finger was linked to constipation. Due to 
the lack of detailed data on non-arch patterns 
in literature, our findings could not be 
directly compared with other studies. 
However, in a recent study has been reported 
that the dermatoglyphic characteristics 
might be a valuable tool to describe the 
nature of schizophrenia and its clinical 
subtypes. The arch pattern type in the right 
ring finger was detected as a specific marker 
in schizophrenic patients (31). 

Since the scarcity of studies on the 
relationship between fingerprint RCs and 
palmar angles with constipation, our 
findings were interpreted with the studies 
conducted by Atasu (38) in Türkiye, other 
relevant literature, and our CG. In our study, 
in both groups the highest fingerprint RCs 
were observed on the left hand’s first finger, 
while the lowest was found on the right 
hand’s second finger. Among girls, the 
highest RC was consistently noted on the left 
hand’s first finger in both groups. However, 
in boys, the highest count was observed on 
the left hand’s first finger in the case group, 
and on the right hand’s first finger in the CG. 
In national and international studies 
conducted on children the highest 
fingerprint RCs have been reported on the 
right hand’s first finger, and the lowest on the 
left hand’s second finger (32-34). Our 
findings aligned with the general trend of the 
highest RC occurring on the first finger and 
the lowest on the second finger. However, 
the variations in whether these counts were 
higher on the right or left hand may reflect 
population-specific characteristics or 
differences in the methodologies employed 
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for dermatoglyphic sampling and counting. 
Furthermore, similar to the findings of Holt 
(33), our study showed a gradual decrease in 
fingerprint RCs in the order first, fourth, fifth, 
third, and second fingers in both genders. 
When RCs were examined individually for 
each finger, no statistically significant 
differences were observed neither between 
the groups nor genders. 

TRC is known to be genetically inherited and 
can vary depending on factors such as 
gender, existing medical conditions, and 
ethnic background (25,32,35). In a study 
from Türkiye, the mean TRC was reported as 
150.79±2.89 in boys and 133.6±2.89 in girls 
(32). Polat et.al. evaluated the mean TRC in 
patients with juvenile hypertension aged 19-
35 and compared it with CG. It was found to 
be higher in the case group in both gender 
(35). No literature was found regarding 
mean TRC values specifically in individuals 
with constipation. In our study, the mean 
TRC was found to be lower in both genders 
(126.87±34.53 in boys and 127.43±32.06 in 
girls). Although the difference was not 
statistically significant, the mean TRC in the 
FCG was higher compared to CG. 
Additionally, no significant variation in mean 
TRC was observed neither between genders 
nor the right/left hands. The conflicting 
results may be attributed to individual 
characteristics, age distribution of our 
children, or variations in the methods used 
for fingerprint collection and analyzing. 

The literature also contains reports 
indicating that the a-b RC decreases in 
schizophrenia (31) and increases in Multiple 
Sclerosis (36) and coronary artery diseases 
(37). However, in our study, no significant 
difference was found, leading to the 
conclusion that the a-b RC cannot be used as 
an etiological parameter for FC. 

Angles formed between the a, d, and t triradii 
points on the palm have been assessed in 
various studies with different sample 
populations, and significant differences have 
been observed. For instance, an increase in 
atd angle has been reported in breast cancer 
(38), malocclusion (39), hypertension (40), 
bronchial asthma (41), and Familial 
Mediterranean Fever (42). Only in a study, a 

decrease in the atd angle of the left hand has 
been observed in boys with Hodgkin's 
disease (43). Similarly, in the adt angle was 
revealed a decrease in bronchial asthma 
patients (41). The dat angle has been 
reported wider in Multiple Sclerosis (36), 
while narrow in Familial Mediterranean 
Fever (42). In our study, the right hand "dat" 
angle was lower in boys with FC. 

Our study holds significant importance due 
to the limited number of studies assessing 
the relationship between dermatoglyphics 
and constipation, as well as the unfortunate 
lack of consensus in the literature. Previous 
studies have primarily focused on analyzing 
fingerprint patterns alone. In contrast, our 
study provides a more comprehensive 
examination of dermatoglyphic data. In 
addition to fingerprint patterns, we also 
evaluated fingerprint RCs, TRC, a-b RCs, and 
the angles between the adt, atd, and dat 
triradii. Furthermore, while earlier studies 
presented data without distinguishing 
between genders, our study analyzed both 
the general population and separately 
evaluated boys and girls, allowing us to 
obtain more detailed results. Additionally, to 
the best of our knowledge, our study is the 
first in Türkiye to explore the relationship 
between constipation and dermatoglyphics. 

However, some limitations should be 
considered when interpreting our data. 
Firstly, the diagnosis of FC was based on the 
Rome IV criteria, which rely on subjective 
reports from families and do not include 
objective data such as laboratory tests, 
imaging, or physical examination findings. 
We included younger children in our study, 
anticipating that their participation would 
enhance the investigation of our hypothesis, 
despite the potential challenges. 
Furthermore, palmar angles can vary 
depending on the correct positioning of the 
hand during dermatoglyphic sampling. 
Although efforts were made to minimize this 
issue, standardization of angle 
measurements may be influenced in this age 
group. Due to the lack of studies using 
parameters other than fingerprint patterns, 
our data could only be compared with our CG 
and not with findings in the literature. This 
limitation, however, can be viewed as a 
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contribution to the existing body of 
knowledge. 

Conclusion 

Based on the data obtained from our study, it 
is not possible to directly determine the 
etiology of FC solely by examining 
dermatoglyphic findings. However, the other 
significant dermatoglyphic findings 
identified in our study, if supported by 
similar research with larger sample sizes, 
could potentially be utilized in elucidating 
the etiology FC. In the literature, the 
presence of arch type patterns in children 
with constipation has been a topic of debate; 
however, our study did not find a significant 
association between arch patterns and FC. 

The significantly higher prevalence of a 
positive family history in the case group 
suggests that genetic factors may play a 
larger role in the determination of FC 
etiology than previously thought. Family 
physicians should evaluate their registered 
populations within their specific contexts, 
considering individual risks. In this regard, 
dermatoglyphics could be employed as an 
additional parameter in assessing the 
predisposition to FC, particularly in children 
with a family history of FC. 

 

Ethics Committee Approval 

This study was conducted in accordance with 
the ethical principles stated in the 
“Declaration of Helsinki” and approved by 
the institutional ethics committee of Sivas 
Cumhuriyet University Clinical Research 
Ethics Committee (Approval Number/ Date: 
2021-02/34, 10.02.2021). 

Conflict of interest 

The authors declare no conflict of interest. 

Acknowledgements 

We are very grateful to all our participants 
and their parents for participating in our 
research 

Funding 

The authors declare that the study received 
no funding. 

 

References 

1. Madani S, Tsang L, Kamat D. Constipation in 
children: a practical review. Pediatr Ann 
2016; 45(5): e189-e196. 
https://pubmed.ncbi.nlm.nih.gov/2717180
9/ 

2. Allen P, Setya A, Lawrence VN. Pediatric 
Functional Constipation. [Updated 2024 Jan 
11]. In: StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing; 2026 Jan. 
Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK5
37037/ 

3. Rajindrajith S, Devanarayana NM, Benninga 
MA. Childhood constipation: Current status, 
challenges, and future perspectives. World J 
Clin Pediatr 2022; 11(5): 385-404. 
https://doi.org/10.5409/wjcp.v11.i5.385 

4. Mulhem E, Khondoker F, Kandiah S. 
Constipation in Children and Adolescents: 
Evaluation and Treatment. Am Fam 
Physician 2022; 105(5): 469-478. 

5. Vriesman MH, Koppen IJN, Camilleri M, Di 
Lorenzo C, Benninga MA. Management of 
functional constipation in children and 
adults. Nature reviews. Gastroenterology & 
hepatology 2020; 17(1): 21–39. 
https://doi.org/10.1038/s41575-019-0222-
y 

6. Tappin D, Grzeda M, Joinson C, Heron J. 
Challenging the view that lack of fibre causes 
childhood constipation. Arch Dis Child 2020; 
105(9): 864-868. 
https://doi.org/10.1136/archdischild-2019-
318082 

7. Yousefi A, Taghavi Ardakan M, Nakhaei S, 
Najafi M, Behnoud N. A Study of Familial 
Aggregation of Habitual Constipation. Inn J 
Pediatr 2019; 29(4): e89965. 
https://brieflands.com/journals/ijp/articles
/89965 

8. Lembo A, Zaman M, Jones M, Talley NJ. 
Influence of genetics on irritable bowel 
syndrome, gastro-oesophageal reflux and 
dyspepsia: a twin study. Aliment Pharmacol 
Ther 2007; 25(11): 1343–1350. 
https://doi.org/10.1111/j.1365-
2036.2007.03326.x 

9. Anitha C, Konde S, Raj NS, Kumar NC, 
Peethamber P. Dermatoglyphics: a genetic 



Bişgin FT. et al. / VMS Journal 2026;2(2):125-136. 

VMS Journal Copyright ©2026  Openly accessible at www.vmsjournal.com 
135 

 

marker of early childhood caries. J Indian Soc 
Pedod Prev Dent 2014; 32(3): 220–224. 
https://doi.org/10.4103/0970-
4388.135828 

10. Glover JD, Sudderick ZR, Shih BB, Batho-
Samblas C, Charlton L, Krause AL, et al. The 
developmental basis of fingerprint pattern 
formation and variation. Cell 2023; 186(5): 
940-956. doi: 10.1016/j.cell.2023.01.015.  

11. Belludi AC, Sridhara A, Kumar NC, Konde S, 
Noojadi SR. Dermatoglyphics: A Noninvasive 
Diagnostic Tool in Predicting Class III 
Skeletal Malocclusion in Children. Int J Clin 
Pediatr Dent 2021; 14(1): 63-69. 
https://doi.org/10.5005/jp-journals-10005-
1934 

12. Sudha PI, Singh J, Sodhi GS. The Dermal 
Ridges as the Infallible Signature of Skin: An 
Overview. Indian J Dermatol 2021; 66(6): 
649-653. 
https://doi.org/10.4103/ijd.ijd_1123_20. 

13. Raniwala A, Wagh D, Dixit-Shukla A, 
Shrikhande N, Padmawar M. Study and 
correlation of clinical, radiological, 
cytological, and histopathological findings in 
the diagnosis of thyroid swellings. Journal of 
Datta Meghe Institute of Medical Sciences 
University 2017; 12(2): 138–142. 
https://journals.lww.com/dmms/fulltext/2
017/12020/study_and_correlation_of_clinic
al,_ radiological,.10.aspx 

14. Brijendra S, Renu G, Dushyant A, Rajneesh G, 
Sunil K. Dermatoglyphic’s in Congenital 
Cardiac Disease. Acta Med Iran 2016; 54(2): 
119–123. 
https://pubmed.ncbi.nlm.nih.gov/2699759
9/ 

15. Tahan S, Medeiros EH, Wehba J. 
Dermatoglyphic patterns in celiac disease. 
Arq Gastroenterol 1997; 34(3): 196–204. 
https://pubmed.ncbi.nlm.nih.gov/9611298/ 

16. Chakravarti A, Blanton S, Kendall BJ, 
McCallum RW. Cosegregation of familial 
intestinal pseudoobstruction and presence of 
digital arches in a large multigenerational 
pedigree. Dig Dis Sci 1996; 41(7): 1429–
1433. 
https://doi.org/10.1007/BF02088569 

17. Shah SG, Kaul B, Gupta A, Kashani RN, Rajput 
S, Kaul S. Dermatoglyphics: Prediction for 
Prevention: An Innovative Tool in our Stash! 
Int J Clin Pediatr Dent 2023; 16(Suppl 1): 
101-108. https://doi.org/10.5005/jp-
journals-10005-2623 

18. Gottlieb SH, Schuster MM. Dermatoglyphic 
(fingerprint) evidence for a congenital 
syndrome of early onset constipation and 
abdominal pain. Gastroenterology 1986; 
91(2): 428–432. 

https://doi.org/10.1016/0016-
5085(86)90578-0 

19. Staiano A, Andreotti MR, Perrotta V, 
Strisciuglio P. Prevalence of digital arches in 
children with abdominal pain and 
constipation. J Pediatr 1990; 117(3): 435–
436. https://doi.org/10.1016/s0022-
3476(05)81089-3 

20. Drongowski RA, Coran AG. Dermatoglyphic 
patterns in children with chronic 
constipation. Dig Dis Sci 1995; 40(7): 1420–
1422. 
https://doi.org/10.1007/BF02285186 

21. Jackson CR, Anderson, B., & Jaffray, B. 
Childhood constipation is not associated with 
characteristic fingerprint patterns. Arch Dis 
Child 2003; 88(12): 1076–1077. 
https://doi.org/10.1136/adc.88.12.1076 

22. Goshima S, Fagundes-Neto U, Morais MB de. 
Dermatóglifos em crianças com constipação 
crônica [Dermatoglyphics of children with 
chronic constipation]. Arquivos de 
gastroenterologia 2004; 41(1): 37–41. 
https://doi.org/10.1590/s0004-
28032004000100008 

23. Lewis SJ, Heaton KW. Stool form scale as a 
useful guide to intestinal transit time. Scand J 
Gastroenterol 1997; 32(9): 920–924. 
https://doi.org/10.3109/00365529709011
203 

24. Cummins H, Midlo C. Fingerprints, palms and 
soles. An introduction to dermatoglyphics. 
New York: Dover Public, 1961. Internet 
Archive Python library (Updated 2017, Jan 
17). Available from: 
https://archive.org/details/in.ernet.dli.201
5.143762 

25. Grzybowski A, Pietrzak K. Jan Evangelista 
Purkynje (1787-1869): first to describe 
fingerprints. Clin Dermatol 2015; 33(1): 
117–121. 
https://doi.org/10.1016/j.clindermatol.201
4.07.011 

26. Hao MM, Foong JPP, Bornstein JC, Li ZL, 
Vanden Berghe P, Boesmans W. Enteric 
nervous system assembly: Functional 
integration within the developing gut. 
Developmental Biology 2016; 417(2): 168-
181. 
https://doi.org/10.1016/j.ydbio.2016.05.03
0 

27. Niesler B, Kuerten S, Demir IE, Schäfer KH. 
Disorders of the enteric nervous system-a 
holistic view. Nat Rev Gastroenterol & 
Hepatol 2021; 18(6): 393-410. 
https://doi.org/10.1038/s41575-020-
00385-2 

28. Erdur B, Ayar M. The treatment of functional 
constipation significantly increased quality 



Bişgin FT. et al. / VMS Journal 2026;2(2):125-136. 

VMS Journal Copyright ©2026  Openly accessible at www.vmsjournal.com 
136 

 

of life in children aged 4-17 years. Turk J 
Gastroenterol 2020; 31(11): 814-818. 
https://doi.org/10.5152/tjg.2020.19509 

29. Knowles CH, Lindberg G, Panza E, Giorgio RD. 
New perspectives in the diagnosis and 
management of enteric neuropathies. Nat. 
Rev. Gastroenterol. & Hepatol 2013; 10(4): 
206–218. 
https://doi.org/10.1038/nrgastro.2013.18 

30. Bassotti G, Villanacci V. Slow transit 
constipation: a functional disorder becomes 
an enteric neuropathy. World J Gastroenterol 
2006; 12(29): 4609-4613. 
https://doi.org/10.3748/wjg.v12.i29.4609 

31. Norovsambuu O, Tsend-Ayush A, 
Lkhagvasuren N, Jav S. Main characteristics 
of dermatoglypics associated with 
schizophrenia and its clinical subtypes. PLoS 
ONE 2021; 16(6): e0252831. 
https://doi.org/10.1371/journal.pone.0252
831 

32. Atasu M. Türk Çocuklarının Derioymacığı 
Bulguları II. El Parmak Uçlarındaki Çizgi 
Sayıları. Journal of Forensic Medicine 1989; 
5(3-4): 123-125.  

33. Holt SB. The genetics of dermal ridges ridges 
[Internet]. 6th ed. Ed: Thomas CC. 
Springfield, Illinois, 1968 [Internet], 195pp. 
Available from: 
https://books.google.com.au/books/about/
The_genetics_of_dermal_ridges.html?id=f6Z
qAAAAMAAJ 

34. Alberti A, Kupek E, Comim CM, Rossoni C, 
Ruiz Reyes MA, Aparecida De Jesus J, et al. 
Dermatoglyphical impressions are different 
between children and adolescents with 
normal weight, overweight and obesity: a 
cross-sectional study. F1000Res 2019; 8: 
964. 
https://doi.org/10.12688/f1000research.19
471.1 

35. Polat MH, Caner M. Juvenil Hipertansiyonla 
Olgularda Dermatoglifık Özellikler. SDÜ Tıp 
Fakültesi Derg 1999; 6(2): 7-10 (In Turkish). 
https://dergipark.org.tr/en/pub/sdutfd/art
icle/225317#article_cite 

36. Sabanciogullari V, Cevik S, Karacan K, Bolayir 
E, Cimen M. Dermatoglyphic features in 
patients with multiple sclerosis. 
Neurosciences (Riyadh, Saudi Arabia) 2014; 
19(4): 281–285. 
https://pubmed.ncbi.nlm.nih.gov/2527458
6/ 

37. Lu H, Qian W, Geng Z, Sheng Y, Yu H, Ma Z, et 
al. Dermatoglyphs in Coronary Artery 
Disease Among Ningxia Population of North 
China. Journal of clinical and diagnostic 
research: JCDR 2015; 9(12): AC01-AC4. 

https://doi.org/10.7860/JCDR/2015/15765
.6863 

38. Johri V, Raizada A, Takiar R. Evaluation of 
Palmar Angles in Carcinoma Breast Patients 
and in Normal Healthy Females. Int J Anat 
Radiol Surg 2020; 9(1): AO01-AO03. 
https://www.doi.org/10.7860/JCDR/2020/
43040/2521 

39. Ravikumar H, Prathap L, Preetha S. Analysis 
of Palmar Atd Angle in Population with 
Malocclusion. PalArch’s Journal of 
Archaeology of Egypt / Egyptology 2020; 
17(7): 1174–1182.  

40. Chakravathy PG, Shirali A, Chowta KN, 
Ramapuram JT, Madi D, Raj Singh Chouhan R. 
A “Handy” tool for hypertension prediction: 
Dermatoglyphics. Indian Heart Journal 2018; 
70(3): 116–119. 
https://doi.org/10.1016/j.ihj.2018.07.007 

41. Deepa TK, Ranjith S, Sampson U, Fysal N , 
Suhail N, Ansari AW, et al. Study of Palmar 
Angles as a Dermatoglyphic Feature in 
Bronchial Asthma. Sch Int J Anat Physio 
2020; 3(1): 1-7. 
https://saudijournals.com/media/articles/S
IJAP_31_1-7.pdf 

42. Yıldırım ME, Sabancıogulları V. 
Dermatoglyphic features of Familial 
Mediterranean Fever patients. Annals of 
Clinical and Analytical Medicine 2020; 
11(suppl 3): 224-228. 
https://dn720001.ca.archive.org/0/items/d
ermatoglyphic-features-of-familial-
mediterranean-fever-
patients/10.4328□02ACAM.20174.pdf 

43. Polat MH. Dermatoglyphic Features in 
Hodgkin’s Diseases. Van Medical Journal 
1998; 5(4): 206-209. 
https://pdf.journalagent.com/vmj/pdfs/VT
D_5_4_206_209.pdf 


