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ABSTRACT 
Introduction: Palm creases have been studied for a long time and have been recently found to be helpful 
in tracking underlying medical and genetic conditions. Scientific study and typing of palm prints have 
been found to be lacking in the Nepalese population     

Methods: A cross sectional study was done on 252 subjects, 153 male and 99 female, from Kathmandu, 
Nepal. Subjects were selected by purposive sampling from different age groups. Demographic profile 
including age, sex, and handedness was collected. Palm print pattern was recorded by digital 
photography. Each photograph was analysed visually by single observer and pattern of palm crease was 
noted. Variation of each crease was also noted.  

Results: On the basis of relation between radial longitudinal crease and proximal transverse crease, 
17.3% subjects had open type of palm crease which was significantly more in females while 76.6% 
subjects had closed type crease which was significantly more in males. Meeting type of palm crease was 
found in 5.7% of subjects. On the basis of relation between proximal and distal transverse crease, normal 
crease type was found in 90.1% of subjects, Simian type was found in 7.7% subjects and Sydney type 
was found in 1.4% of subjects. The concordance of this pattern in left and right palms was found 
statistically significant.  

Conclusions: This study presented data from 252 seemingly normal healthy subjects and found that most 
of them had the normal with no branching, that is normal 1 and closed crease types. Most of the 
individual major creases were seen to be branched type. 
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INTRODUCTION      
The hairless thick skin of palm shows epidermal 
friction ridges, also called papillary ridges, and 
flexure lines, which are larger. The latter form the 
major and minor palm creases. While papillary 
ridges are parts of outlines of squames, flexure 
lines are formed by attachment of skin to deep 
fascia around synovial joints.1 The human palm has 
three major creases: radial longitudinal crease, 
proximal transverse crease towards the radial side 
and distal transverse crease towards the ulnar side. 
A single transverse crease running from the radial 
to ulnar sides, representing fused transverse creases 
is called a Simian crease.2,3 

Recent advances have led to biometric examination 
of people for identification, some of which rely on 
finger prints and palm prints can be used for the 
same.4–7 Pattern of palm creases can give clues to 
underlying clinical conditions including dental 
conditions and chromosomal aberrations.8–16 Palm 
prints also serve as surface markings to deeper 
structures in the hand.17 Palm prints have intrigued 
people for a long time and have been studied for 
typing characters as in traditional palmistry too. 

Palm creases have been analysed and studied 
subjectively as well as objectively.3,18,19 In the 
Nepalese population, no such study has come to the 
researcher’s attention despite rigorous literature 
search. The general characteristics of palm creases 
in this population is largely unknown. The study 
aims at analysing the patterns of palm creases in a 
small group of Nepalese people. 

METHODS 
Morphological analysis of 252 pairs of palm 
creases, 153 males and 99 females from subjects of 
age over 18 years, selected by convenience 
sampling was carried out. A cross-sectional study 
was done from January 2016 to November 2016. 
Ethical approval was obtained from the 

Institutional Review Board. The exclusion criteria 
were deformed hands and blurry or unidentifiable 
photographs. Written informed consent was taken 
from all subjects before photography.      

Each case was allotted a code that was written on 
the palm before photography. All unedited 
photographs of palms were observed. Major palm 
creases were identified as radial longitudinal 
crease, proximal transverse crease, and distal 
transverse crease. These were numbered I, II and III 
respectively (Fig 1).       
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Fig 1. Major palm 
creases 

Fig 2. Types of 
individual major crease

Fig 3. Palm crease types according to relation 
between I and II

Fig 4. Palm crease types according to relation 
between II and III
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They were further classified as non-variant, 
branched, forked, broken, accessory and cascade 
(Fig 2). Palm creases were classified as open, 
closed or meeting according to the relation between 
I and II (Fig 3), and as normal crease, Simian and 
Sydney crease according to the relation between II 
and III (Fig  4).     

Sub types of normal creases, Simian and Sydney 
creases were identified according to variations of II 
and III based on the methods of Park et al. (2010).3  
In normal 1 crease type, II and III don’t meet. In 
normal 2, II and III meet by recurrent branches. In 
Simian 1, branch of II and III don’t exist. In Simian 
2, proximal branch of II exists. In Simian 3, distal 
branch of III exists. In Simian 4, proximal branch 
of II and distal branch of III exist. In Simian 5, II 
and III meet by branches. In Sydney 1, no 
branching exists in II and III. In Sydney 2, 
proximal branch of II exists. In Sydney 3, distal 
branch of III exists. In Sydney 4, proximal branch 
of II and distal branch of III exist. In Sydney 5, II 
and accessory III meet by branches. In Sydney 6, II 

and accessory III meet by recurrent branches. These 
types are illustrated in fig 5. Those prints that did 
not fit any definite group were considered 
“unknown” type. 

Data was entered in epidata version 1.3 and 
analysed in SPSS version 17. Descriptive analysis 
of frequencies was done. Comparison between 
sides and comparison between male and female 
creases was done using Freeman Hilton extension 
of Fisher exact test. P value <0.05 was considered 
statistically significant. In this study, the 
relationships between palm creases have been 
identified into objective categories and branches 
and variations of each crease has been identified. 

RESULTS 
The study was done among 252 subjects. 153 
(60.7%) of the subjects were males and 99 (39.3%) 
were females. Table 1 shows prevalence of palm 
crease types based on the relation of crease I and II. 
The type of palm creases on both sides were 
associated to each other while the type of only the 
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Fig 5. Subtypes of normal crease, Simian and Sydney crease.  A: Normal 1, B: Normal 2,              
C: Simian 1, D: Simian 2, E: Simian 3, F: Simian 4, G: Simian 5, H: Sydney 1, I: Sydney 2, J: 

Sydney 3, K: Sydney 4, L: Sydney 5, M: Sydney 6 
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left palm creases were significantly related between 
sexes. Table 2 shows  the prevalence of palm crease 
types based on the relation of crease II and III. In 
males, the creases showed significant bilateral 
concordance. Table 3 shows the prevalence of 
subtypes of normal, Simian and Sydney creases 
according to the interaction between different types 
of crease II and III in the subjects. In the prevalence 
of different variations of I, II and III, most of the 
subjects had branched type of major palmar 
creases. Non-variant type was the second most 
common. (Table 4)      

DISCUSSION     
The current study showed that, based on the 
relation between crease I and II, closed palm crease 
was the most prevalent type and the type showed 
significant association between left and right palm. 

Looking at the relation between II and III, normal 
type was the most abundant palm crease in both 
sexes in right as well as left palm. The prevalence 
of normal, Simian and Sydney creases showed 
significant association between left and right palm 
only in males.      

This study attempted to identify and classify palm 
print types. Although the sample size doesn’t 
permit generalising the results to the whole 
Nepalese population, this study has attempted to 
gather some information in this population. 
Photographic data collection has been found in this 
study to be quite unpredictable as blurry 
photographs due to movement of camera or subject 
during photography, or inappropriate auto focus 
tends to render data unusable. 
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Table 1. Prevalence of open, closed and meeting crease types

Male Female Total

Right Left Right Left

Open 20 (13.1%)* 19 (12.4%)*# 24 (24.2%)* 24 (24.2%)*# 87 (17.3%)

Closed 124 (81%)* 127 (83%)*# 71 (71.7%)* 64 (64.6%)*# 386 (76.6%)

Meeting 9 (5.9%)* 6 (3.9%)*# 4 (4%)* 10 (10.1)*# 29 (5.7%)

Unknown 0 (0%) 1 (0.7%)*# 0 (0%) 1 (1%)*# 2 (0.4%)

Total 153 (100%) 153 (100%) 99 (100%) 99 (100%) 504 (100%)

* significant between sides  
# significant between sexes

Table 2. Prevalence of normal, Simian and Sydney crease types

Male Female Total

Right Left Right Left

Normal crease 135 (88.2%) 136 (88.9%)* 88 (88.9%) 95 (96%) 454 (90.1%)

Simian 15 (9.8%)* 11 (7.2%)* 10 (10.1%) 3 (3%) 39 (7.7%)

Sydney 2 (1.3%)* 4 (2.6%)* 1 (1%) 0 (0%) 7 (1.4%)

Unknown 1 (0.7%)* 2 (1.3%)* 0 (0%) 1 (1%) 4 (0.8%)

Total 153 (100%) 153 (100%) 99 (100%) 99 (100%) 504 (100%)
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The prevalence of open, closed and meeting creases 
was similar to that found in Koreans by Park et al. 
(2010).3 The prevalence of normal, Simian and 
Sydney creases showed a similar trend to that seen 
in Koreans3 and Nigerians.20 In contrast to these 
studies, no Suwon crease was found in the current 
study. This could be because of the rarity of the 
crease type and the small sample in the current 
study as compared to the two. 

Closed crease type was seen more in males while 
open crease type was seen more in females in the 
current study. This finding is similar to that found 
in the Korean population by Park et al.  

On a smaller sample of normal and subjects with 
autism spectrum disorder in Netherlands, Bruin et 
al. (2014)21 found 2.1% and 4.2% Simian crease in 
left and right hands respectively in control group 
which was about double in the current study. They 
didn’t find Sydney crease in left hand of cases as 
well as controls while the prevalence of Sydney 
crease on the right hand was similar to that 
seen in the current study. But, since the study didn’t 
find any association between palm creases of cases 

and controls, the similarities and differences 
couldn’t be compared with those groups. 

Among some normal population, Down and 
Klinefelter subjects, Nazarabadi et al. (2015)22 
found only 2.5% normal population with Simian 
crease which was almost thrice more commonly 
seen in the current study. Similarly, Wertelecki et 
al. (1973)23 studied dermatoglyphics in patients of 
leukemia, first degree relatives and two control 
groups from America. They found Sydney and 
Simian crease in higher prevalence than that of the 
current study. The different genetic characteristics 
and geographical separation of genotypes could 
explain the difference of prevalence.  

While comparing the prevalence of palm creases 
between 36 blind and 36 non blind subjects in 
Nigeria, Paul et al. (2016)24 found no Simian 
creases and minimal prevalence of Sydney crease- 
only 0.6% in the female blind group while the 
prevalence of Suwon crease was much higher, 
accounting for 3.8% and 0.5% respectively in blind 
and non-blind males and 1.2% and 1% respectively 
in blind and non-blind females. This findings were 
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Table 3. Prevalence of subtypes of normal, Simian and Sydney creases

Crease Male Female Total

Right Left Right Left

Normal 1 93 (60.8%) 95 (62.1%) 64 (64.6%) 67 (67.7%) 319 (63.3%)

Normal 2 42 (27.5%) 41 (26.8%) 24 (24.2%) 28 (28.3%) 135 (26.8%)

Simian 1 1 (0.7%) 0 (0%) 0 (0%) 0 (0%) 1 (0.2%)

Simian 2 2 (0.7%) 3 (2%) 2 (2%) 1 (1%) 8 (1.6%)

Simian 3 1 (0.7%) 2 (1.3%) 0 (0%) 0 (0%) 3 (0.6%)

Simian 4 10 (6.5%) 4 (2.6%) 8 (8.1%) 2 (2%) 24 (4.8%)

Simian 5 1 (0.7%) 2 (1.3%) 0 (0%) 0 (0%) 3 (0.6%)

Sydney 1 1 (0.7%) 3 (2%) 0 (0%) 0 (0%) 4 (0.8%)

Sydney 2 1 (0.7%) 1 (0.7%) 1 (1%) 0 (0%) 3 (0.6%)

Unknown 1 (0.7%) 2 (1.3%) 0 (0%) 1 (1%) 4 (0.8%)

Total 153 (100%) 153 (100%) 99 (100%) 99 (100%) 504 (100%)
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in contrast to the results of the current study which 
could be due to the fact that the samples are taken 
from subjects of different geographical and genetic 
backgrounds. But in the comparative study done by 
Taura et al. (2014)25 between 109 epileptic and 109 
healthy subjects from Hausas of Northern Nigeria, 
similar prevalence of normal, Simian and Sydney 
palm print types was seen as that found in the 
current study. About 47% of the Hausas carry 
haplogroup R1b Y-DNA. This genotype is mostly 

found in the western Europe and Asia with some 
presence in the central Asia too.26 The genetic 
overlap could explain some similarities in the 
genotypes and, consequently, palm crease types. 

Further research could be done to link the patterns 
of palm prints to clinical conditions so that the 
associations can be defined. A larger sample would 
identify more crease types if they are present in the 
population and also be more representative. . 
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S. 
No.

Type of crease Male Female Total

Right Left Right Left

I Non-variant 34 (22.2%) 39 (25.5%) 25 (25.3%) 18 (18.2%) 116 (23%)

Branched 72 (47.1%) 70 (45.8%) 45 (45.5%) 54 (54.5%) 241 (47.8%)

Forked 0 (0%) 1 (0.7%) 0 (0%) 1 (1%) 2 (0.4%)

Accessory 20 (13.1%) 12 (7.8%) 11 (11.1%) 6 (6.1%) 49 (9.7%)

Broken 26 (17%) 30 (19.6%) 18 (18.2%) 20 (20.2%) 94 (18.7%)

Cascade 1 (0.7%) 0 (0%) 0 (0%) 0 (0%) 1 (0.2%)

Unknown 0 (0%) 1 (0.7%) 0 (0%) 0 (0%) 1 (0.2%)

Total 153 (100%) 153 (100%) 99 (100%) 99 (100%) 504 (100%)

II Non-variant 75 (49%) 65 (42.5%) 40 (40.4%) 37 (37.4%) 217 (43.1%)

Branched 69 (45.1%) 82 (53.6%) 52 (52.5%) 57 (57.6%) 260 (51.6%)

Forked 2 (1.3%) 3 (2%) 3 (3%) 2 (2%) 10 (2%)

Accessory 4 (2.6%) 0 (0%) 1 (1%) 0 (0%) 5 (1%)

Broken 3 (2%) 1 (0.7%) 3 (3%) 2 (2%) 9 (1.8%)

Cascade 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Unknown 0 (0%) 2 (1.3%) 0 (0%) 1 (1%) 3 (0.6%)

Total 153 (100%) 153 (100%) 99 (100%) 99 (100%) 504 (100%)

III Non-variant 47 (30.7%) 37 (24.2%) 25 (25.3%) 23 (23.2%) 132 (26.2%)

Branched 83 (54.2%) 94 (61.4%) 56 (56.6%) 55 (55.6%) 288 (57.1%)

Forked 13 (8.5%) 10 (6.5%) 10 (10.1%) 13 (13.1%) 46 (9.1%)

Accessory 6 (3.9%) 7 (4.6%) 4 (4%) 3 (3%) 20 (4%)

Broken 1 (0.7%) 2 (1.3%) 1 (1%) 1 (1%) 5 (1%)

Cascade 3 (2%) 2 (1.3%) 3 (3%) 4 (4%) 12 (2.4%)

Unknown 0 (0%) 1 (0.7%) 0 (0%) 0 (0%) 1 (0.2%)

Total 153 (100%) 153 (100%) 99 (100%) 99 (100%) 504 (100%)

Table 4. Prevalence of types of individual major palm creases
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CONCLUSIONS 
This study presented data from 252 seemingly 
normal healthy subjects and found that most of 

them had the normal with no branching, that is 
normal 1, and closed crease types. Most of the 
individual major creases were seen to be branched 
type.      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