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Abstract

Dermatoglyphics outside the normal distribution may be signal of hereditary anomaly in prenatal period. Obstructive sleep apnea syndrome (OSAS) is defined as the
suspension of breathing for 10 seconds or more. Genetic predisposition can be suggesated in the OSAS. The aim of this study is to assess through dermatoglyphics whether
genetic factors are effective in OSAS because skin glyphs and pharyngeal are originate from ectoderm. Our study was conducted with 134 volunteers, 68 (21 females, 47
males) individuals with OSAS and 66 (21 females, 48 males) healthy individuals. The photographs of the palms and fingertips of the right and left hands of the participants
were taken with high definition cameras. These images were enlarged with computer and their dermatoglyphics were assessed. Fingertip loop types, total number of
fingertip lines, total a-b line numbers and atd angles were assessed in healthy individuals and patients with OSAS. We found a statistically significant difference between
the right and left hand atd values of healthy individuals and individuals with OSA. atd values can be used as an early indicator of OSAS.
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Introduction

Dermatoglyphics, formed from a combination of Latin derma (skin)
and glyph (cavity), are special patterns formed by the epidermal
ridges on finger tips, the palms and soles [1]. Dermatoglyphics
appear between the prenatal 10th and 18th weeks and their
formation is completed on the 19th week [2]. Dermatoglyphics do
not change according to age or environmental effects and patterns
differ from person to person [1,3,4].

Dermatoglyphics outside the normal distribution signal a
hereditary anomaly in prenatal period [5]. The genes effective
in the formation of dermatoglyphics are polygenic [4]. Since the
anomalies about the number rand structure of chromosomes cause
changes in dermatoglyphics, these epidermal patterns on fingers,
palms and soles can be used as auxiliaries in the diagnosis of
diseases [6,7]. Apnea, which mens “apnoia” in Greek is defined as
the suspension of breathing for 10 seconds or more [8]. Recurrent
suspension of breathing during sleep due to apnea results in
decreases in oxygen saturation, interrupted sleep, being sleepy and
tired during the day [9]. Sleep apnea is a serious disease which
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influences a great number of body systems and creates a risk factor
for diseases such as hypertension, ischemic heart disease, diabetes,
obesity and cerebrovascular diseases [10,11]. This disease, which
greatly affects a person’s quality of life, was defined in 1970s
for the first time and it was accepted as a social health problem
in 1990s. Accidents such as Chernobyl and Exxon Valdez have
been found to result from disease related cognitive disorders
and day time somnolence [12]. There are three types of apnea as
obstructive, central and mixed.

Obstructive sleep apnea syndrome (OSAS) is the obstruction
of mouth and nose respiration despite an effort for respiration,
central apnea is the absence of both respiratory effort and airflow,
and mixed type apnea starts with central apnea and continues
despite an effort for respiration [12]. Although there have been
developments about the disease, there are still difficulties in the
diagnosis and treatment [13). Early diagnosis of this disease is
important for the prevention of life threatening situations such as
hypertension, cardiovascular diseases, cerebrovascular disease
and traffic accidents [14). In this disease, the physiopathology of
which includes a great number of factors, the primary reason of the
disease is the constriction or obstruction of the pharyngeal airway.
Under normal conditions, pharyngeal airway does not constrict
with pressure from the outside due to its anatomical position.
However, with the co-occurrence of some factors, although there
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is no pressure coming from the outside, airway can be obstructed
during sleep [15]. In apnea, there is a disproportion between soft
tissue and bone skeleton boundary. Thus, the canal constricts when
the soft tissues in the airway cover too much of a place and/or
due to the narrowness of the bone skeleton [16]. In apnea patients,
deviations from healthy population such as small pharynx diameter
[17], smaller and anteriorly located mandibula and maxilla [18,
19], inferiorly located hyoid bone [20], lateral pharyngeal wall
thickness, increase in the tongue and total soft tissue volume [21]
show that genetic predisposition can be discussed in the disease.

Deviations from the normal in the anatomical structure of the
pharyngeal area are one of the main situations which are thought
to have an influence on sleep apnea syndrome. Ectoderm neural
crest cells form the structure of the middle of the face and the
skeletal structure of pharyngeal arcus and all other tissues in
this area, including cartilage, bone, tooth, tendon, skin, meninx,
sensory neurons and gland stroma. Similarly, our skins and
extensions are also ectodermic [22]. Thus, a change that can
occur embryologically will result in these two structures being
influenced together.

Our purpose in this study is to assess through dermatoglyphics
whether genetic factors are effective in obstructive sleep apnea
syndrome.

Material and Methods

2017/30 protocol numbered ethical board approval was taken from
Inonu Inonu University, Faculty of Medicine. Clinical Researches
Ethical Board for our study.

All our volunteers read and signed the informed consent form.

Our healthy volunteers were chosen among individuals who
did not have obstructive apnea syndrome, those who did not
have anyone diagnosed with obstructive apnea syndrome in the
family, and those who did not have any diseases or suspicions
of any diseases which had genetic transition such as diabetes
mellitus, cardiovascular disease, hypertension, systemic disease,
birth anomaly, based on the self-reports of this group. We were
also careful that these individuals did not have any deformities
that could prevent us from seeing the dermatoglyphics on their
palms or finger tips. Our patient group consisted of individuals
who were referred to Inonu University Faculty of Medicine, Sleep
Polyclinic and who were diagnosed with “Obstructive Sleep Apnea
Syndrome” with an apnea-hypopnea index (AHI) of 15 and over as
a result of polysomnographic examinations.

All finger tips and palms on the right and left hands of both the
healthy group and the patient group were photographed with high
definition camera (NIKON D3200). These images were transferred
to computer. The measurements were made on these images by
using Digimizer Version 4.6.1 program. Our data were analyzed
and classified according to Cummins and Midlo’s method [23].

Fingertip ridge number was obtained by counting the fingertip
dermal ridges intersecting the straight ridge combining fingertip
loop type centre and triradius. In fingertip patterns in the form of
loops or double loops, we obtained more than one fingertip ridge.
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We considered the largest of these as fingertip ridge number. We
considered the number of ridges on a finger on which there were
arch type fingertip loop types as zero. By adding up the fingertip
ridge numbers of 10 fingers of an individual, we found the total
fingertip ridge number of that individual (Figure 1).

Figure 1. Dermal ridges between triradius, fingertip loop type centre

We found a-b ridge number by counting the dermal ridges
intersecting the straight line combining the triradius of index finger
(a) and the lower part of the middle finger (b). We found the a-b
ridge number separately for each hand. The total number of both
gave us the total a-b ridge number (Figure 2).

Figure 2. Dermal ridges between triradius a and triradius b

We found the atd angle by calculating the angle between the ridges
from the triradius on the sole of the index finger (a) to the axial
triradius on the sole of the palm (t) to the triradius on the lower part
of the little finger (Figure 3).

Figure 3. Evaluation of atd angle
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Statistical Analysis

IBM SPSS Statistics 22.0 program was used for statistical
analyses. Normality distribution of the data was tested with
Shapiro-Wilk test. Since the data were not normally distributed,
median, minimum (min) and maximum (max) values were used as
descriptive. Mann-Whitney U test was used for statistical analyses.
p<0.05 value was considered as statistically significant.

Results

Our study was conducted with 134 volunteers, 68 (21
females, 47 males) individuals with OSA and 66 (21
females, 48 males) healthy individuals (Table 1).

We found that the average age of males with OSAS was 50 (27-
79), while the average age of females with OSAS was 60 (44-75).
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loop types of an individual with OSA and healthy volunteers in
terms of other fingertip loop types (Table 3).

Table 1.Distribution of individuals with OSA and healthy individuals by gender

Groups Female Male Total

n % n % n %
OSA 21 30.9 47 69.1 68 50.7
Healthy 21 31.9 45 68.1 66 49.3

OSA: Obstructive sleep apnea

Table 2. Age distribution of individuals with OSA and healthy individuals

We found that the average age of healthy males was 31 (19-54), Groups Female Male
while the average age of healthy females was 23 (19-59) (Table 2). Med (Min-Max) Med (Min-Max)
In our study, arch, which is a fingertip loop type, was found more ~ OSA 60 (44-74) 50(27-79)
in both fema.les apd males with OSAS t.ha.n healthy ipdividuals. Healthy 23 (19-59) 31 (19-54)
However, this difference was not statistically significant. No
statistically significant difference was found between the fingertip =~ OSA: Obstructive sleep apnea

Table 3. The distribution percentage of fingertip loop types of individuals with OSA and healthy individuals

Female Male
Fingertip loop type
OSA (%) Healthy (%) OSA (%) Healthy (%) P

Whorl 29.5 35.8 253 47.5 43.5 324

Ulnar loop 55.2 57.6 .647 44.7 50.3 733

Radial loop 1.4 1.4 .083 1.4 3.1 .891

Arch 13.9 5.2 351 6.4 3.1 366

OSA: Obstructive sleep apnea

We found a statistically significant difference between the right and
left atd values of males with OSAS and healthy males. We also
found a statistically significant difference between the right and left
atd values of females with OSAS and healthy females. Independent

of gender, we found a statistically significant difference between the
right and left atd values of all healthy individuals and all individuals
with OSAS. In our study, we could not find any differences between
groups in terms of ab ridge numbers (Table 4, 5).

Table 4. Comparison of atd angle and ab ridge count of individuals with OSA and healthy individuals by gender

Male Female
Parameter Groups
n Med (Min-Max) p n Med (Min-Max) p
right OSA 47 42.89° (31.66-51.42) 21 43.97° (36.38-47.34)
° .007 .015
‘Eo hand Healthy 45 41.18° (31.38-50.76) 21 41.67° (33.77-44.72)
<
g left OSA 47 43.02° (34.82-52.85) 21 45.15° (36.22-47.04)
.008 .000
hand Healthy 45 41° (33.27-46.67) 21 40.14° (34.95-45.32)
. right OSA 47 41 (32-60) 21 42 (34-52)
g 318 .860
S  hand Healthy 45 42 (32-56) 21 41 (35-50)
Y
e
T left OSA 47 43 (36-54) 21 44 (36-48)
= 433 .184
hand Healthy 45 42 (33-55) 44 (34-52)

OSA: Obstructive sleep apnea
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Table 5. Comparison of atd angle and ab ridge count of individuals with OSA and healthy individuals independent from gender

Parameter Groups n Med (Min-Max) p
atd angle All OSA 68 43.54 (31.66 - 51.42) .000
(right hand) All healthy 66 41.19 (31.38 - 50.76)

atd angle All OSA 68 41.15 (34.82 — 52.85) .000
(left hand) All healthy 66 40.92 (33.27 - 46.67)

ab ridge count All OSA 68 41 (32 -60) 437
(right hand) All healthy 66 42 (32-56)

ab ridge count All OSA 68 43 (36 - 54) .855
(left hand) All healthy 66 43 (33 -55)

OSA: Obstructive sleep apnea

No differences were found between groups in terms of total

fingertip ridge number and total ab ridge number (Table 6).

Table 6. Comparison of total fingertip ridge number and total ab ridge number of individuals with OSA and healthy individuals

Male Female
Parameter Groups
n Med (Min-Max) p n Med (Min-Max) p
Total fingertip OSA 47 167 (73-237) 451 21 150 (9-246) 3
ridge number Healthy 45 173 (65-286) ' 21 156 (28-223) '
Total ab ridge OSA 47 83 (71-114) - 21 84 (70-100) 435
number Healthy 45 83 (66-111) ' 21 86(69-100) ’

OSA: Obstructive sleep apnea

Discussion

Our study was built on the hypothesis that the skin glyphs originating
from ectoderm and pharyngeal area would be influenced together
in case of a genetic influence. In our study, significant difference
was found between the atd angles of individuals with OSA and
healthy individuals. This difference was found in both right and
left hand. In addition, atd angle was found to be different between
the patients and the healthy group both when the genders were
assessed in their own right and when the assessments were made
independent of genders. No statistically significant differences
were found between groups in terms of fingertip loop types, ab
ridge numbers, total finger ratio ridge numbers and total ab ridge
numbers. Due to the variations in OSAS phenotype, it is difficult
to research the candidate genes responsible for genetics. Previous
regression analyses have also supported that explaining the familial
aggregation in OSA is a complex situation consisting of many
factors interacting in a complex way and including environmental
elements [24]. The results of our study bring to mind that in such
a situation, if OSA is found in the family, dermatoglyphics can be
useful as a predictive method of the disease in other individuals.

There are studies investigating the associations between diseases
thought to be influenced by genetic factors and dermatoglyphics.
In a great number of diseases such as leukemia [25], schizophrenia
[26] and breast cancer [27], in which genetic factors are thought
to have an influence, dermatoglyphics has been studied between
genders [28] and ethnic groups [29].

In a study conducted on Hodgkin patients [30], fingertip loop
type percentages in healthy males were found as arch (1.2%),
loop (37,4%), ulnar loop (55.9%) and radial loop (5.5%); while
in healthy females they were found as arch (6.8%), loop (32.9%),
ulnar loop (56.1%) and radial loop (4.2%). According to the results
of our study, radial loop rate was found very high in both genders-

especially in females. Arch rate was found to be higher in healthy
males (3.1%). In our study, ulnar loop had the highest percentage.
In studies conducted with Hodgkin patients, total fingertip ridge
number was found as 126.95+34.68 in healthy males, while it was
found as 108.534+42.79 in healthy females. In our study, total ridge
numbers of males were found to be higher than those of females.
atd angle was found as 51.97+10.21° in the right hand and as
48.64+10.88° in the left hand of healthy males, while it was found
as 52.50£11.69° in the right hand and it was found as 51.97+10.21°
in the left hand. Since our data were not normally distributed, we
used median values and no statistically significant differences
were found between healthy males and healthy females. Total ab
ridge number was found as 76.07+11.89 in healthy males and as
74.07+7.28 in healthy females in studies conducted with Hodgkin
patients. We found similar results in our study.

In a study conducted with migraine patients [31], while the arch
type was found in the right hands of the control group females with
a rate of 9% and in the left hands with a rate of 11%, it was found
as 8% in the right hands of men and as 6% in the left hands of men.
Archrate is very high when compared with our results. In this study
conducted with migraine patients, atd angles were found to be
statistically significant between the patient and the control group.
Nervous system is also ectodermic in terms of embryological
development. Thus, like in our study, genetic influence causes
deviations from the normal in ectodermic structures. ab ridge
number and total fingertip ridge numbers are parallel to the results
of our study in healthy control group.

In a study conducted with colon ca patients [32], ulnar loop was
found as the most frequent loop type like in our study. Arch
rate was found as 3.6% in healthy males and as 2.8% in healthy
females. While the arch rate was similar to the results of our study
in males, the rate was less than 5.2% in females. When ab ridge
number, total fingertip ridge number and atd angles were analyzed,
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the results were found to be similar to our results.

In previous studies which stated that obstructive sleep apnea
syndrome had a genetic component, it was shown that factors
associated with OSA such as familial predisposition to obesity,
craniofacial problems including short maxilla and mandibula,
respiratory control and response during sleep shared a common
genetic root [33]. Our study is the first one with dermatoglyphics
to support that patients with obstructive apnea syndrome have
genetic component. Needless to say, the results obtained from
dermatoglyphics are not diagnostic. However, since there are
deviations from the normal, it will encourage about further
research. For example, in a study conducted on breast cancer [34],
a decrease was found in total fingertip ridge numbers. In another
study conducted on cancer patients [35], increases were shown in
loops in patients and in another study [36], increases were found in
ulnar loops in cancer patients.

In conclusions, atd values can be used as an early indicator of
OSAS.

Competing interests

The authors declare that they have no competing interest

Financial Disclosure

The financial support for this study was provided by the investigators themselves.
Ethical approval

2017/30 protocol numbered ethical board approval was taken from Inonu Inonu
University, Faculty of Medicine. Clinical Researches Ethical Board for our study.

Mustafa Canbolat ORCID: 0000-0001-6986-8578
Hilal Ermis ORCID: 0000-0002-1764-9098
Furkan Cevirgen ORCID: 0000-0003-0181-4463
Deniz Senol ORCID: 0000-0001-6226-9222
Turgay Karatas ORCID: 0000-0002-1480-606
Evren Kose ORCID: 0000-0002-0246-2589
Davut Ozbag ORCID: 0000-0001-7721-9471

References

1. Basaran, N. Tibbi Genetik, 7. bask1. Istanbul: Giines & Nobel Tip Kitapevi;
1999. p. 19-76.

2. Atasu M, Say B. Klinisyenlere Dermatoglifik Bilgiler. Ankara: Hacettepe
Universitesi Yaymlari; 1970. p. 1-74.

3. Schaumann B, Alter M, Atasu M (Ceviren ). Tipsal Kusurlarda Deri Oymaciklari.
SpringerVerlag; 1990. p. 145.

4. Nora JJ, Fraser FC, Bear J, Greenberg CR, Patterson D, Warburton D. Medical
Genetics, Principles and Practice, 4th Ed. Philadelphia: Lea & Febiger; 1993.
p. 113.

5. Fraser FC, Nora JJ. Genetics of Man, 2nd ed. Philedelphia: Lea & Febiger; 1986.
p. 98.

6.  Emery AEH, Mueller RF. Elements of Medical Genetics, 8th Ed. London:
Churchill Livingstone, 1992. p. 125.

7. CannorJM, Ferguson-Smith MA. Essential Medical Genetics, 4th Ed. Blackwell
Scientific Publications; 1993. p. 115.

8. Koktirk O. Uykuda Solunum Bozukluklari: Tarih¢e, tanimlar, hastalik
spektrumu ve boyutu. Tiiberkiiloz ve Toraks Dergisi. 1998;46:187-92.

9. Micoogullart G, Gozu OR. Clinical evaluation in obstructive sleep apnea
syndrome: anamnesis (snoring, witnessed apnea, excessive day time sleepiness).
Turkiye Klinikleri J Surg Med Sci. 2007;3:38-41.

10. Benbir G, Karadeniz D. Sleep related breathing disorders: Obstructive sleep
apnea syndrome. Turkiye Klinikleri J Neurol-Special Topics. 2010a;3:27-40.

11.  Benbir G, Karadeniz D. Uykuda solunum bozukluklari nelerdir? Ne zaman,
nasil tedavi edilmelidir? Aktual Medicine. 2013;21:10-7.

12.

13.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Med Science 2019;8(1):53-7

Thorpy MJ. Classification of Sleep Disorders, Neurotherapeutics. 2012;9:687-
701.

Yurtlu $, Sariman N, Levent E, et al. Short-term positive airway pressure therapy
response in obstructive sleep apnea patients: impact of treatment on the quality
of life. Tuberk Toraks. 2012;60:327-35.

Benbir G, Karadeniz D. Uyku ile iliskili solunum bozukluklart: Obstriiktif uyku
apne sendromu. Tiirkiye Klinikleri. 2010b;3:27-40.

Arens R, Marcus CL. Pathophysiology of upper airway obstruction: a
developmental perspective. Sleep. 2004;2:997-1019.

Ryan CM, Bradley TD. Pathogenesis of obstructive sleep apnea. J Appl Physiol.
2005;99:2440-50.

Schwab RJ, Gupta KB, Gefter WB, et al. Upper airway and soft tissue anatomy
in normal subjects and patients with sleep-disordered breathing. Significance of
the lateral pharyngeal walls. Am J Respir Crit Care Med. 1995;152:1673-89.

Riley R, Guilleminault C, Herran J, t al. Cephalometric analyses and flow
volume loops in obstructive sleep apnea patients. Sleep 1998;6:303-11.

Watanabe T, Isono S, Tanaka A, et al. Contribution of body habitus and
craniofacial characteristics to segmental closing pressures of the passive
pharynx in patients with sleep-disordered breathing. Am J Respir Crit Care Med.
2002;165:260-5.

Riha RL, Brander P, Vennelle M, t al. A cephalometric comparison of patients
with sleep apnea/hypopnea syndrome and their siblings. Sleep. 2005;28:315-20.

Schwab RJ, Gefter WB, Hoffman EA, t al. Dynamic upper airway imaging
during awake respiration in normal subjects and patients with sleepdisordered
breathing. Am Rev Respir Dis. 1993;148:1385-400.

Sadlet TW. Medical Embryology. Ceviri: Basaklar AC. Medikal Embriyoloji, 7.
Bask1. Ankara: Palme Yaymcilik, 1996;298-303.

Cummins H, Midlo C. Finger prints palms and soles. Blakiston: Philadelphia
(reprinted, Dover, New York). 1961.

Holberg CJ, Natrajan S, Cline MG, et al. Familial Aggregation and Segregation
Analysis of Snoring and Symptoms of Obstructive SleepApnea. Sleep Breath.
2000;4:21-30

Menser MA, Purvis-Smith SG. Dermatoglyphics in leukemia. Lancet.
1972;1:956-7.

Yousefi-Nooraie R, Mortaz-Hedjri S. Dermatoglyphic asymmetry and hair whorl
patterns in schizophrenic and bipolar patients. Psychiatry Res. 2008;157:247-50.

Natekar PE, Desouza F. Pandey AK. Axial Triradii in Carcinoma Breast.
Anthropologist. 2006;8:193-5.

Gutiérrez ER, Alonso C, Romero E, et al. Variability of fingerprint ridge density
in a sample of Spanish Caucasians and its application to sex determination.
Forensic Sci Int. 2008;180:17-22.

Karmakar B, Yakovenko K, Kobyliansky E. Quantitative digital and palmar
dermatoglyphics: sexual dimorphism in the chuvashian population of Russia.
Homo. 2008;59:317-28.

Polat MH. Hodgkin Hastaligimda Dermatoglifik Ozellikler. Van Tip Dergisi.
1998;5:206-9.

Sanciogullart V, Cevik S, Erdal M, et al. Dermatoglyphic features in migraine.
Cumbhuriyet Med J. 2015;37:113-20.

Polat MH, Caner M. Dermatoglyphic Signs in Patients With Colon Cancer. Ege
Tip Dergisi. 2000;39:39-44.

Gaudette E, Kimoff RJ. Pathophysiology of OSA. Eur Respir Mon. 2010; 50:31-
50.

DeAndres Basauri L, Barneo L, Carulla J. Genetic factors in breast cancer.
Oncology. 1975;32:27-33.

Lynch HT, Kaplan AR, Moorhouse A, et al. Dermatoglyphic peculiarities in
members of a high cancer risk kindred. Pog Exp Tumor Res. 1974;19:325-32.

Charlton SG. Dermatoglyphics, blood-groups and cancer. Lancet. 1970;1:627.

57



