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ABSTRACT

BACKGROUND

Dermatoglyphics is being identified as an important diagnostic aid in a number of diseases having hereditary basis. Genetics play
an important role in aetiology of Schizophrenia. A large number of schizophrenia patients are resistant to routine treatment with
clonazepam. This resistance has been attributed to a further insult to the nervous system during its development from
‘neuroectoderm,’ which also gives rise to skin. Hence, any such resistance will be manifested more in the dermatoglyphic prints.

MATERIALS AND METHODS
This is a descriptive study. Study was done on 188 patients of schizophrenia of both sexes (144 treatment responders and 44

treatment non-responders).

RESULTS

Axial triradius t’ was the common position seen in the right hand of the female non-responders. Commonest position was t. The t’
position of the axial triradius is the most common position in both hands of male non-responders.

CONCLUSION

Amongst all other parameters axial triradius t’ stood out as a very important parameter to predict treatment resistance at an early

stage. It was found to be significantly important from our study.
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BACKGROUND

Skin develops from the germ layer ectoderm and brain
develops from the same ectoderm.[!] Finger and palm prints
develop on the skin of the hands at 11 to 24 weeks of foetal
development.[21[3] These prints are permanent and they never
change during the lifetime of an individual. So it is expected
that any insult during the development of brain will result in
abnormal development of skin and hand patterns, because
the origin of both skin and brain is the same. Now on
dermatoglyphic profiles of the hands in schizophrenics, there
is evidence.[1}[2L[3] The abnormalities include enlargement of
the ventricles and decreased size or function of certain brain
regions in people with schizophrenia, which are found in
many studies.[2l41 Schizophrenia may result when neurons
form inappropriate and faulty connections during foetal
development as found by developmental neurobiologists. The
fact that both skin and prints found on it in the hand region
and brain are ectodermal derivatives is the basis for studying
dermatoglyphic features.
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Thus, it can be safely said that disrupted early
development can be seen as dermatoglyphic alterations in
schizophrenia are markers.[2L[51.[6]

Several authors reported variation in frequency
percentage of the finger print patterns in order to establish
sex-specific and inter-ethnic variations. But predictor -a
biometric feature {from another} uses a challenging research
topic.[2117]

Dermatoglyphics is to prevent by predicting a disease and
identify people with the genetic predisposition to develop
certain diseases, but not to diagnose.[2}.[5].(6]

e To carry out dermatoglyphic analysis, the palm has been
divided into several anatomically defined areas. The
ridges usually radiate in three different directions from
the point of triradius. There are four digital triradii in the
distal portion on the palm. Proceeding in radioulnar
direction, they are termed as a, b, ¢ and d. The axial
triradius ‘t’ is found usually near the proximal palmar
margin. The term axial triradius is used for triradius
close to the palmar axis. It is found normally near the
proximal margin of palm and separates the thenar and
hypothenar eminences.

e An axial triradius (t) is usually located near the point
where the palm is connected to the wrist.

e 2% of normal individuals have this triradius positioned
near the centre of the palm (t).

e A triradius found halfway in between these two
positions (t) is found in 21% of the normal population.
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PALMAR TRIRADII a, b, ¢c,d and t

Figure 1. Showing Palmar Triradii

In number of conditions such as Schizophrenia, Turner’s
syndrome and Congenital heart defect, Mongolism, Down'’s
syndrome, Broad thumb syndrome, Great toe syndrome this
triradial point gets displaced. Very less is known as far as
axial triradii t in ‘Schizophrenia’ 1is concerned.
Dermatoglyphics as a genetic marker is attracting attention of
many workers nowadays.

Aims
1. To determine whether the position of axial triradius t, an
abnormal neurodevelopmental marker, in

schizophrenics non-responsive to treatment was
different than those responsive to treatment.

2. Whether treatment resistance can be predicted by
studying the axial triradius t and hence the ATD angle of
an individual.

MATERIALS AND METHODS

This is a descriptive study. The study sample consisted
mainly of outpatients and some inpatients between 18 and 60
years of age suffering from schizophrenia. 144 of them (86
males and 58 females) were schizophrenics responding to
treatment and 44 (35 males and 9 females) were
schizophrenics not responding to routine treatment.[2]
sample size is taken as per convenience. The patients not
responding to treatment were determined by the fact that
they were put on clozapine due to drug resistance or other
indications like tardive dyskinesia. The patients belonged to
the F20 category in ICD-10 classification. Patients were
considered treatment resistant using the modified Kane’s
criteria. The socio-demographic and clinical data and details
of psychiatric history were obtained from the patient or from
their medical records. All subjects gave informed consent.
Finger and palm prints were obtained by the ink and pad
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method(®] and the analysis of qualitative and quantitative
dermatoglyphic features was undertaken with the aid of a
magnifying glass.[81.[%]

Inclusion Criteria

All inpatients and outpatients attending the Psychiatry OPD
were diagnosed to have schizophrenia (F20-category) by
ICD-10 criteria.

Exclusion Criteria

Patients with following problems were not included in the

study-

1. Psychosis untreated.

2. History of obstetrical complications.

3. Patients on other antipsychotics developing tardive
dyskinesia.

Materials Used

Paper for taking the prints.

Slab.

Ink roller.

Kores finger print ink.

Soap and water for removing the ink from the hands.

v W e

After the palm and finger prints were obtained, they were
analysed for the position of the axial triradius t and ATD
angle.

Statistical Analysis
Chi-square/ Fisher’s exact tests were used for group
comparisons.

Independent t-test (for normal data) and Mann-Whitney
test (for non-normal data) were performed to compare the
mean scores between treatment responders and non-
responders.

Pearson correlation analysis were done to assess the
relationship between treatment responders and non-
responders with respect to the ridge counts.

Analysis was carried out using SPSS software vs. 11.0

RESULTS

T-Axial Triradii Position

The commonest position in treatment non-responders and
responders was the t-position of the axial triradius. The t’
position of the triradius was seen more in both right and left
hands of male non-responders as shown in Table 1. There is
significant correlation in the ATD angles in treatment non-
responders and responders (Males and Females).

ATD Angle

Penrose (1954) observed that the ATD angle is more
sensitive to environmental effects. When the ATD angles
were compared between treatment responders and non-
responders, statistically significant result was obtained for
the left hand as shown in Table 2 and Figure 2. The ATD
angles were decreased in treatment non-responders, i.e.
around 36.9° when compared to treatment responders i.e.
around 40°.
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Male Female
Treatment Treatment Treatment Treatment Total
Responders Non-Responders Responders Non-Responders
N % N % N % N % N % N %
Left
t 80 93.0 29 82.9 109 90.1 49 84.5 8 88.9 57 85.1
t 2 2.3 5 14.3 7 5.8 3 5.2 1 111 4 6.0
t+t 4 4.7 - - 7 5.8 5 8.6 - - 5 7.5
t+t+t” - - 1 2.9 1 0.8 1 1.7 - - 1 1.5
Right
t 79 91.9 30 85.7 109 90.1 47 81.0 9 100.0 56 83.6
t 2 2.3 5 14.3 7 5.8 2 3.4 - - 2 3.0
t+t 4 4.7 - - 4 3.3 8 13.8 - - 8 119
t+t+t” 1 1.2 - - 1 0.8 1 1.7 - - 1 1.5
Table 1. Frequency of T-Axial Triradii Position in Treatment Responders and Non-Responders

Treatment Treatment
Responders Non-Responders
(N=144) (N=44)
Right Hand
Mean 38.96 38.56
SD 5.07 5.56
P value 0.645
Left Hand
Mean 40.00 3691
SD 6.79 3.83
P value 0.004 *
Table 2. ATD Angles in Treatment Non-Responders an
Responders

*P value < 0.05.

The mean ATD angle in the right hand of the responders
was nearly the same as that of the right hand of the non-
responders and it was not statistically significant.

The mean ATD angle in the left hand of the responders
was higher than that of the non-responders and it was
statistically significant.
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Figure 2. Mean of ATD Angle

DISCUSSION
A lot of work is done in finding an association of genetic and
morphological characters with a number of diseases through
certain investigations. Dermatoglyphics is one of such tools
frequently used in scientific studies, which are determined by
polygenic inheritance.8] Dermatoglyphic is an important aid
in the diagnosing and understanding the genetics of many
diseases.

Study on dermatoglyphics in ‘mental retardation’ by M
Vashisht et al showed ‘ATD’ angle > 650 in right and left hands
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of the cases as compared to controls. In this study many
dermatoglyphic parameters were studied and were
significant statistically. T position was seen in 47.4%, t/ in
24.8%, t//in 27.8% in mentally retarded and t - 74.8%, t/ in
21%, t// in 4.2% as normal.

In our study, 93% of males in treatment responder
category had position t in their left hand. 2.3% of males in
treatment responder category had position t’ in their left
hand. t” position was not seen in this category. And 91.9%
males had position t, 6.7% had t’, 1.2% had position t” in their
right hand. Amongst females in treatment responder category
84.5% had position t, 5.2% position t’, 8.6% position t” in
their left hand. And 81% had position t, 16.8% had position t’
and 1.7% had t” in their right hand.

Males in treatment non-responder category had position t
in 82.9% and position t’ in 14.3% in their left hand. Position t”
was not seen in the left hand here. And 85.7% had position t
and 14.3% had position t’ in their right hand. Position t” was
not seen in the right hand of the males of treatment non-
responder category. Females in treatment non-responder
category had 88.9% position t, 11.1% position t’ in left hand.
Again, position t” was not seen in their left hand. And 100%
females in treatment non-responder category had position t
in their right hand. Position t’ and t” were not seen here.

The study of abnormalities in dermatoglyphics has been
used in various of chromosomal disorders, neurological,
neuropsychiatric conditions and congenital malformations in
order to gain insight into the complex interaction of
developmental, environmental and genetic factors leading to
the disease.[91[10] Schizophrenia, diabetes mellitus, congenital
heart disease, Down'’s syndrome,[111[12] fragile X-syndrome.[13]
Brachmann-de Lange syndrome, bipolar disorder,14]
leukaemia and thalassemia are a few conditions associated
with dermatoglyphic abnormalities.

Dermatoglyphics are formed in the embryonic phase.
Generally, dermatoglyphics remain unchanged throughout an
individual’s life.[12]

A number of physiological insults that can occur during
foetal development including exposure to environmental
toxins, viral infections or genetic mutations which can be
seen with malformations of dermatoglyphic characteristics.
In early foetal development differentiation of epidermal
ridges takes place. The ridge pattern is affected by
environmental factors and can also be genetically
determined.[15] Schizophrenia is a chronic recurring illness,
which is prominently characterised by reality distortions
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(Hallucinations and Delusions), thought disorder, cognitive
dysfunction and negative symptoms. From ectoderm brain
and skin development(ll and cells migrate to the cortex at this
time. An insult causing damage to one of these systems might
damage the other probably. In the hands to schizophrenia,
there is now evidence relating aspects of the dermatoglyphics
profiles.[1131 While there is compelling evidence of a genetic
componentl16] in the development of schizophrenia, the
precise nature of this is yet to be fully elucidated. There is a
lot of evidence available that environmental factors acting
during the prenatal and perinatal periods exert an effect that
leads to the subsequent development of schizophrenia.[17]
The second trimester is a period of potential vulnerability of
foetal development.[18] For both foetal brain and epidermal
ridge development, this trimester is the critical period. The
more severe the genetic insult to the developing brain, the
more disrupted will dermatoglyphic pattern be.

So in our study, the commonest position in treatment
responders and non-responders was the t position of the
axial triradius. The t’ position of the triradius was seen more
in both hands of male non-responders. Most striking
observation is seen in the right hands of the females in the
non-responder group, where none of them show presence of
either t’ or t” position.

But some other authors like Sarthak Sengupta et al found
the percentage frequencies of axial triradii ‘" dominant
among control males, ‘" highest among Schizophrenic males
and ‘t// higher among Schizophrenic females.

CONCLUSION

‘Schizophrenia’ is genetically transmitted, so are
dermatoglyphic patterns. There was statistical significance in
comparison with controls, as many dermatoglyphic patterns
are seen in ‘Schizophrenia’ patients. Axial triradius t' was
more common in right hand of the females in responder
group. Axial triradius t’ and t” were not seen in the right
hands of the female non-responders. Commonest position
seen was t. The t’ position of the axial triradius is the most
common position in both hands of male non-responders. In
both males as compared to females in patients as well as
controls, the ‘ATD’ angle is reduced.

A larger sample with patient’s relatives is required to
know if dermatoglyphics can be used as a screening or
investigative procedure for other brain disorders.

Our research confirms that certain abnormal
neurodevelopmental markers were more frequent in
schizophrenics non-responding to routine treatment.

On studying the dermatoglyphic profile, a patient likely to
develop treatment resistance, can be detected.
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