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Abstract 

A total of 104 patients with severe nerve deafness and the parents of 96 patients 

with deafness. A total of 192 patients participated in this study. The control group was 

115 normal children without deafness. In the study, there was a double loops in the IV 

area of the left palm dermatoglyphics and a loop in the mid-fibular side of the right foot 

dermatoglyphics. The probability of these two messages in deaf patients was about 

23%-26%. In the relatives of patients with normal hearing, these two messages also 

appeared in a certain proportion; but they were not found in the normal control group. 

Compared with the normal control group, there are significant differences in the 

dermatoglyphic group between the positive group of deaf patients, the negative group 

of deaf patients, the deaf gene-carrying relatives’ group, and the non-deaf gene-carrying 

relatives’ group. 
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Historical context 

Nerve deafness, also known as sensorineural hearing loss, is an ear condition 

whose symptoms include decreased hearing abilities or total deafness because of inner 

ear damage. It affects millions of people at varying degrees of severity. The condition 

can result from defects present at birth, referred to as congenital defects, or symptoms 
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acquired later in life. Most occurrences of nerve deafness are attributed to abnormalities 

of hair cells located in the inner ear. 

 

The majority of hereditary deafness are single-gene genetic diseases with strong 

heterogeneity. Among them, non-syndromic deafness is the majority. In the study of 

hereditary deafness in Europe and America, several key deafness genes have been 

found, such as GJB2 Deafness caused by gene mutation (Kelsell 1997, Estivll 1998); 

SLC26A4 gene mutation caused Pendred syndrome (Abe & Usami 1999). However, 

because of the heterogeneity of genes, it is still difficult to analyze and determine the 

exact genetic cause of hearing loss（Fetal Pediatr 2019）. High-throughput 

sequencing analysis of genes related to hearing loss is an effective and economical 

method, and currently provides a diagnosis rate of about 40% ( Ariane Paoloni-

Giacobino 2019). In addition, for non-syndromic hearing loss caused by MYO15A 

gene mutation, MYO15A is the third most important gene for hereditary sensorineural 

hearing loss after GJB2 and SLC26A4. There is currently a meta-analysis of gene 

mutation frequency (Farjami 2020). According to the study of congenital deafness in 

Chinese, the mutation rate of GJB2 can reach 25%, and the detection rate of 

SLC26A4 gene mutation in patients with large vestibular aqueduct syndrome reaches 

97.9% (Dai Pu et al. 2005).   

Dermatoglyphics is a very special feature in humans. Characteristics, the 

dermatoglyphics possessed by an individual are unique, based on the regulation of 

DGF by NGF (Mobley et al. 1977; Levi-Montalcini 1987), dermatoglyphics is closely 

related to genes and the nervous system. Dermatoglyphics has done a lot of research 

on genetic abnormalities and genetic diseases (Alter 1966; Schauman & Alter 1976). 

Therefore, the study of dermatoglyphics in patients with severe sensorineural hearing 

loss is aimed at patients with clear pathogenic organs. At present, there is also a 

certain proportion of genetic screening. In addition to exploring whether patients with 

hereditary deafness have special dermatoglyphic characteristics, the exploration of the 

correlation between dermatoglyphics and established genes and the nervous system is 

a breakthrough research. Further expand the analysis The dermatoglyphic 

characteristics of the parents also hope to explore whether the recessive gene of 

deafness also has identifiable dermatoglyphic characteristics. 

 

Methods:    

There are 104 patients with severe nerve deafness and the parents of 96 patients 

with deafness, a total of 192 patients participated in this study.  
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After inquiring about medical history, specialist physical examination, audiology 

examination and imaging examination, the subjects were all subjected to 

dermatoglyphic collection and analysis, and peripheral blood was drawn for common 

deafness gene detection (GJB2, SLC26A4 and mitochondrial gene 12SrRNA). 

 

The control group consisted of 115 normal children without deafness. All cases 

participating in the experiment were sampled with dermatoglyphics, including 

fingerprints, palm prints and foot prints, and then the dermatoglyphics of the cases were 

classified and quantified according to Penrose's method (Penrose 1965, 1968). 

 

Results: 

Among 104 patients with deafness, 37 patients with GJB2-related deafness (GJB2 

homozygous or compound heterozygous mutation), 26 patients with large vestibular 

aqueduct syndrome (SLC26A4 homozygous or compound heterozygous mutation), and 

44 patients with negative common deafness gene test. In 104 patients with 

deafness(figure 1), there was 8.65% of the double loops in the IV area on the left palm, 

and the probability of the loop in the mid-fibular side of the foot dermatoglyphics 

(figure 2) was on the left side: 10.6%, and the right: 11.5%; in 37 samples of GJB2 deaf 

patients, the probability of a double loops in the IV zone on the left was 10.8%, and a 

loop in the mid-fib of the foot dermatoglyphics, the probability of the left side: 13.5%, 

the right side: 13.5%; in 26 cases of patients with large vestibular aqueduct syndrome, 

the probability of the double loops in the IV zone on the left was 3.8%, and the 

probability of a loop in the mid-fibular side of the foot dermatoglyphics was on the left : 

8.3%, right side: 3.8%; in 43 cases of common deafness gene test negative, the 

probability of double loops in the IV zone on the left was 9.3%, and the probability of 

a circuit in the mid-fibular side of the foot dermatoglyphics was 9.3%, right Side: 16.3%. 

 

Among the 192 relatives of patients with normal hearing, 64 were GJB2 carriers 

(GJB2 heterozygous mutation), 44 were SLC26A4 carriers (SLC26A4 heterozygous 

mutation), and 85 were negative for common deafness genes. The family members of 

192 patients found that the probability of double loops in the IV zone on the left palm 

dermatoglyphics was 4.7%, and the probability of a loop in the mid-fibular side of the 

foot dermatoglyphics was 5.7% on the left side and 7.3% on the right side; among GJB2 

carriers , The probability of a loop in the mid-fibular side of the foot dermatoglyphics 

was on the left: 4.7%, The right side was: 6.3%; among SLC26A4 carriers, the 

probability of a loop in the mid-fibular side of the foot dermatoglyphics was 4.5% on 

the left side and 6.8% on the right side. Among those with negative deafness gene test, 
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the probability of a loop in the mid-fibular part of the foot dermatoglyphics was 8.3% 

on the left and 8.3% on the right. 

 

The probability of the two messages appearing in patients with deafness was 

between 23% and 26%. GJB2-related deafness patients (the probability of double loops 

in the IV area on the left palm dermatoglyphics was 10.8%, and the middle section on 

the right side of the foot dermatoglyphics) The probability was 13.5%) and the deafness 

gene test negative group had the highest probability (the probability of double loops in 

the IV area on the left side of palm dermatoglyphics was 9.3%, and the probability of a 

loop in the right middle section of the foot dermatoglyphics was 16.3%). 

 

In the relatives of patients with normal hearing, these two messages also appear in 

a certain proportion (the probability of double loops in the IV area on the left palm 

dermatoglyphics was 6%, and the probability of a loop in the right middle of the fibular 

side of the foot dermatoglyphics was 8.3% ), but none was found in the normal control 

group. In addition, the analysis results also showed that the research subjects have 

unique dermatoglyphic characteristics in hand and foot; GJB2-related deafness and 

patients with large vestibular aqueduct syndrome had different dermatoglyphic 

characteristics. 

 

In addition, compared the deaf patient group and the relative group of patients with 

normal hearing, the common deaf gene test negative patient group and the negative 

relative group, The group of patients diagnosed with hereditary deafness, the group of 

relatives carrying the deaf gene, the group of relatives carrying the deaf gene,, and the 

non-carrying. There were also significant differences in the dermatoglyphic patterns in 

the deaf gene relative group. Furthermore, there were also significant differences 

between the deaf gene-carrying relative group and the non-deaf gene-carrying relatives 

group and the normal control group. 

 

Conclusions: 

Dermatoglyphic analysis is simple and convenient. Taking nerve deafness and its 

family members as a case study, some identifiable information was found in the 

dermatoglyphic characteristics, which is because the formation of dermatoglyphics is 

regulated by multiple genes. Based on hereditary deafness, most of them are single-

gene genetic diseases with strong heterogeneity. 

 

Therefore, it can be seen that hereditary deafness will also have multiple 

dermatoglyphic characteristics, but if the dermatoglyphic characteristics of recessive 
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genes related to deafness can be discovered, it will be very helpful to facilitate the 

implementation of further tests for high-risk groups. Patients with severe nerve deafness 

have special dermatoglyphic characteristics, and are closely related to common 

deafness genes, which can be used as an aid to deafness screening.  

 

Furthermore, based on the dermatoglyphic system formed by the regulation of 

multiple genes, this study explored the relationship between dermatoglyphics and 

neurological structure through the investigation of the correlation between 

dermatoglyphics and deafness genes, and proposed hypotheses between the two. It can 

be used for further research and verification. 

 

 

 

 

 

 

 

 

Figure 1：double loops in the IV area (D-Ld）  Figure2：Mid-fibular Loop

（Lt） 
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