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ABSTRACT

Dermatoglyphics are the dermal ridge configurations on the digits, palms and soles. They are
permanent and inherited. A comparative study of the Dermatoglyphic patterns of patients
with primary glaucoma and general healthy population was made to ascertain the value of
Dermatoglyphics as a diagnostic tool for primary glaucoma. Fifty-seven primary glaucoma
patients (24 males, 33 females) and fifty normal healthy persons (25 males, 25 females)
participated in this study. In the present study primary glaucoma subjects were examined in
terms of dermatoglyphic characteristics and compared with that of controls. Frequency of
loops was decreased in primary glaucoma but in case of whorls and arch increased numbers.
Deviation is also observed in a-b ridge count and atd angle. In general tfrc and afrc also
increased. These can be considered as useful as a supportive investigation and to some extent
knowing the prediction for primary glaucoma.

Key words: Dermatoglyphics, Primary glaucoma, Arch, Kolkata
INTRODUCTION

Dermatoglyphics are the dermal ridge configurations on the digits, palms and soles. These
features are found to be permanent variables and are inherited. They begin to develop about
the thirteenth week of intrauterine life. The pattern formation is complete by the twenty
firstweek. Once it formed they remain permanent and never change throughout life except in
dimension in commensurate to the growth of the individual. They are of importance in
anthropology and medical genetics chiefly because of their diagnostic usefulness. The
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dermatoglyphic pattern in Down syndrome was conducted by Cummins in 1939 (Polani and
Polani, 1969). This study was the first step towards the relation between dermatoglyphics and
genetic disorders (Shamsoddini et al., 1997). Subsequently dermatoglyphic pattern was
investigated and its correlation studied in various types of affections like schizophrenia,
diabetes mellitus, debilitating dementia and psoriasis (Schaumannand Alter, 1976). Bolgir et
al. (1993) demonstrated a significant difference on dermatoglyphic pattern between patients
with and without family history of schizophrenia which indicated the role of genetic factors
in the aetiology of schizophrenia (Bolgir et al., 1993).

Primary glaucoma is characterized by an increase in intra-ocular pressure without an external
cause or other disease. Primary glaucoma is of two types-(a) open angle glaucoma (PACG)
and (b) angle closure glaucoma (PACG). The formation of tiny channels in the trabecular
tissue at the angle of the anterior chamber is completed by the 21* week of intrauterine life.
The canal of Schlemn appears at about fourth month. The rise of intraocular pressure in
POAG is probably caused by interference with aqueous outflow owing to degenerative
changes in the trabeculum and Schlemn’s canal. In PACG the angle of the anterior chamber
is always narrow (less than 20 degrees). Here the root of the iris is inserted comparatively
more anteriorly on the anterior surface of the ciliary body.

Glaucoma is becoming an increasing important cause of blindness as the world population
ages. Persons with family history of glaucoma have more risk of developing glaucoma
(WHO, 1994).The discovery of specific genetic loci responsible for predisposition to
glaucoma has confirmed the family occurrence of the disease (Rezaie, et al., 2002).Extensive
studies conducted on the genetic contribution to glaucoma have resulted in an association of
primary glaucoma with twenty genetic loci and three genes-MYOC,OPTN andWDR36
(Koolwijk, et al., 2007).The importance of dermatoglyphics in clinical medicine is that,
during development, maternal environment, gene deviants and chromosomal aberrations
affect ridge formation. Once formed, they are age and environment stable, becoming a
reliable indicator of genetic damage (Padmini, et al., 2011).

The knowledge of dermatoglyphic pattern in patients with primary glaucoma is limited as
there is little information about this relation. The existence of such relation will be important
in screening of individuals susceptible to primary glaucoma. The present study was
conducted to investigate the dermatoglyphic pattern in primary glaucoma which may serve as
a diagnostic tool for the condition.

MATERIALS AND METHODS

For this study 57 patients (24 males, 33 females) with primary glaucoma from glaucoma
OPD of NRS Medical College and Hospital, Kolkata were examined. A control group
consisting of 50 normal healthy people (25 males, 25females) who do not have family history
of primary glaucoma was also included.

A history of visual symptoms and detailed family history of glaucoma was taken. Clinical
examination including refraction, tonometry, gonioscopy, opthalmoscopy and visual field
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testing was done. The digito-palmar prints were taken by traditional ink method proposed by
Cummins and Middlo (1976). The ridges on fingers were classified based on the standard
nomenclature (Galton System) into loop, whorl, arch and unknown.

On the fingers the following parameters were calculated- (1) finger ridge count (FRC),(2)
total finger ridge count (TFRC), (3) absolute finger ridge count (AFRC). On the palm the
following parameters were calculated-(1) number of ridges between digital tri radii a and b
(a-b rc),),(2) atd angle (measured in degrees).

RESULTS

Tablela Distribution of pattern type in control and primary glaucoma patients- both sexes

Subject No. of Whorl | Ulnar loop| Radial Arch X° Remarks
individuals| (%) (%) loop (%) (%)
Control 50 125 341 3 28
individuals (25.15) | (68.61) (0.61) (5.63) | 17.76 Significant
Patients 57 195 360 0 59
(31.76) | (58.63) (0.00) (9.61)

The incidence of whorls, ulnar loops, radial loops and arches were 25.15%, 68.61%, 0.61%
and 5.63% in control individuals; in primary glaucoma patients, on the other hand, the
percentage frequencies were 31.76, 58.63, 0.0 and 9.61 respectively. The difference in
distribution of pattern types between the control individuals and primary glaucoma patients
was statistically significant.

Table 1b Incidence of pattern types in control and primary glaucoma patients in relation to Sex

Subject No. of | Whorl | Ulnarloop | Radial Arch X Remarks
individuals| (%) (%) loop (%) (%)

Control male 25 45 178 3 25

(17.93) (70.92) (1.19) (9.96) |22.53 | Significant]
Patient male 24 72 108 0 14

(37.11) (55.67) (0.00) (7.22)
Control female 25 80 163 0 3

(32.52) (66,26) (0.00) (1.22) 120.91 | Significant]
Patient female 33 123 252 0 45

(29.29) (60.00) (0.00) | (10.71)

In primary glaucoma males, frequency of the whorl was more than that of the control males
(37.11% and 17.93% respectively) but the same of the loop (ulnar and radial) and arch was
less in the primary glaucoma than in the control group. The difference between the two
groups was statistically significant.

In primary glaucoma female, on the other hand, incidence of the whorl and ulnar loop was
lower than that in the control female (29.29% and 32.52%; 60.00 and 66.26 respectively); but
the same of the arch was higher in the primary glaucoma patients than that in the control
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group. The difference in the incidence between the primary glaucoma and the control female
was found to be significant.

Table-1c Sex variation in the percentage frequency of digital patterns in patients

Subject | No. of Whorl Ulnar Radial | Arch X’ Remarks
individuals | (%) loop (%) | loop (%) | (%)
Male 24 72 108 0 14
(37.11) (55.67) (0.00) (7.22)
Female 33 123 252 0 45 4.67 | Insignificant
(29.29) (60.00) (0.00) (10.71)

From the above Table it would be evident that the incidence of the whorls, ulnar loops, radial
loops and arches of the primary glaucoma males were 37.11 percent, 55.67 percent, 0.0 and
7.22 respectively; in primary glaucoma females, on the other hand, there were only whorls
(29.29%), ulnar loops (60.00%) and arch (10.71%). But radial loop is completely absent in
primary glaucoma male and females. The sex difference was statistically insignificant.

‘a-b’ ridge count

Table 2 shows mean ‘a-b’ ridge count (both hands) in the control and primary glaucoma
patients - both sexes

Subject No. of Mean a-bridge | S.D. t Remark
Individuals count Value
Control Individuals 50 76.50 9.43
0. Insignificant
Primary glaucoma 57 75.05 9.96 77 nsignitican
Patients

The mean ‘a-b’ ridge count in 50 control individuals was 76.50. The same in 57 primary
glaucoma patients was 75.05. The difference between the two mean values was statistically
insignificant.

‘atd’ angle:

Table 3 shows mean ‘atd’ angle of in the control individuals and primary glaucoma patients

Subject No. of Mean atd S.D. t Value Remark
Individuals angle
Control left side 50 41.66 3.06
0.939 | Insignificant
primary glaucoma 57 40.88 5.44
left side
Control right side 50 41.02 2.986
0.648 Insignificant
primary glaucoma 57 40.54 4.618
right side
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The mean value of ‘atd’ angle for the left hand of primary glaucoma was 40.88 and that for
the control was 41.66. In the right hand of primary glaucoma was 40.54and control 41.02.
Both the hands decrease. The difference between the two means was found to be statistically
insignificant at 5% level.

Table 4 Mean ‘tfrc’ of control individuals and primary glaucoma patients

Subject No. of Mean tfrc S.D. t Value Remark
Individuals
Control left side 50 62.74 18.578
1.87 Insignificant
primary glaucoma 57 71.42 28.869
left side
Control right side 50 66.72 14.752
1.99 Significant
primary glaucoma 57 74.98 27.120
right side

The mean value of ‘tfrc’ for the left hand of primary glaucoma was 71.42 and that for the
control was62.74. The difference between the two means was found to be statistically
insignificant at 5% level. The mean value of ‘tfrc’ for the right hand of primary glaucoma
was 74.98 and that for the control was66.72. The difference between the two means was
found to be statistically significant at 5% level.

Table 5 Mean ‘afrc’ in the control individuals and primary glaucoma patients

Subject No. of Mean tfrc S.D. t Value Remark
Individuals
Control left side 50 75.94 31.836
1.86 Insignificant
primary glaucoma 57 90.61 48.936
left side
Control right side 50 81.76 26.547
primary glaucoma | 57 9691 | 43.630 | 220 | Significant
right side

The mean value of ‘afrc’ for the left hand of primary glaucoma was 90.61 and that for the
control were 75.94 (Table 5). The difference between the two means was found to be
statistically insignificant at 5% level. The mean value of ‘atrc’ for the right hand of primary
glaucoma was 96.91 and that for the control was 81.76. The difference between the two
means was found to be statistically significant at 5% level.

DISCUSSION

The Dermatoglyphic patterns remain unchanged during the lifetime and are inherited. The
trabecular meshwork at the ocular angle develops at the same time as the dermatoglyphic
pattern and from the same germ layers. The trabecular meshwork and iris are derived from
mesoderm whereas the skin is developed from ectoderm and mesoderm. Therefore, genetic
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changes that lead to development of POAG and PACG might produce abnormal
dermatoglyphic patterns. This is the basis for the comparison of Dermatoglyphic patterns
between primary glaucoma patients and phenotypically healthy persons in this study.

Study of Dermatoglyphic traits in different diseases have revealed variations in affected
individuals in comparison to normal healthy population. In acute lymphocytic leukaemia
lower frequency of whorls have been noticed on fingers (Katia, et.al., 2006). In carcinoma
patients higher number of whorls but lower number of arches and radial loops has been found
(Aleksnadrowicz, et al., 1966).In diabetes, higher incidence of TFRC and AFRC have been
observed. Besides, increased incidence of arch pattern in female diabetics and increased ATD
angle in male diabetics have also been recorded (Padmini, et al., 2011).

In the present study significant decrease in the mean of a-b ridge count of left hand was found
in primary glaucoma patients of both sexes. This is partially consistent with a previous report
which states significantly decreased a-b ridge count of right hand of patients, both males and
females, affected by POAG. It is known that variables of the palms are influenced by heredity
and environmental factors, the latter having effect only during the short intrauterine period of
life (Aleksnadrowicz, et al., 1966).In males the number of ridges in a-b position of the palm
is more under the influence of environmental factors while in females the number of ridges in
that position has stronger hereditary component (Katia, et al., 2005).

An earlier study reported that the total number of ridges on fingers was higher for
phenotypically healthy population than for those affected with POAG. However in the
present study, the mean value of TFRC was significantly increased in primary glaucoma
patients compared with controls.

In the present study, a significant increase in the incidence of arches was seen in the left hand
of primary glaucoma patients and this was reflected in the female patients only. This is
partially in variance with a previous study where increased frequencies of arches were found
on fingers of male patient only (Katia, et al., 2005).

There are few published studies investigating the differences in dermatoglyphic pattern
between primary glaucoma patients and healthy population. The accumulation of consistent
observations from epidemiologic studies will provide confidence in the findings.

In conclusion, Dermatoglyphic analysis may help in the screening of persons susceptible to
primary glaucoma and early detection of the condition for application of existent therapies.
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