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Extract

The study of dermatoglyphic features of 76 Caucasian patients with acute lymphocytic
leukemia revealed that male patients had higher frequency of digital whorls (33%)
than their brothers (26.7%) or fathers (27.8%). Patients with leukemia and their sibs
had more Sydney palmar flexion creases (41.3% and 35.4%) than their parents
(10.9%) or two control groups (20.4% and 10.5%).

Speculation

The association of acute lymphocytic leukemia to increased frequency of digital whorl
patterns and Sydney palmar flexion creases can now be tested prospectively. Confir-
mation of an association between leukemia and these dermatoglyphic features would
indicate a relationship between prenatal characteristics and leukemogenesis.

Introduction

Dermatoglyphics are metrical features of development
reflecting the influence of environmental and heredi-
tary factors operating during the first trimester of ges-
tation. Although the documentation of an association
between leukemia and dermatoglyphic features
strongly suggest the presence of prenatal factors relat-
ing to the risk or etiology of leukemia, recent studies
exploring the subject have left the issue unsettled [1-3,
5-7, 10-14, 16-18].

Materials and Methods

We studied 43 male and 33 female unrelated Cauca-
sian patients suffering from acute lymphocytic leuke-
mia, referred to the Leukemia Service of the National
Cancer Institute from all areas of the country. All but
eight patients were under 15 years of age. A develop-
mental history and physical examination was per-
formed for each patient. Patients with major structural
defects or mental retardation were excluded from the

study group. As control subjects, we studied 200 first
degree relatives of the patients, of whom 39 were
brothers, 48 sisters, 45 fathers, and 68 mothers. In addi-
tion, two control groups were used for comparisons of
frequencies of abnormal palmar flexion creases. The
first control group (control A) is composed of 135 male
and 84 female normal Caucasian individuals from the
Charleston area, 21% of whom were less than 10 years
of age, 24% between 10 and 19 years, and 55% be-
tween 20 and 30 years of age. The second control
group (control B) is composed of 203 male and 204
female 7-year-old normal Caucasian children from the
Boston area who were a part of the Perinatal Research
Survey [9].

The finger and palm prints were obtained by the
standard ink method. Interpretation of each print was
done using standard classifications. Modal types of the
C lines were classified using the method described by
Plato [8].

Palm flexion creases were classified into normal,
simian, or Sydney creases (Fig. 1). Simian and Sydney
creases were subclassified into complete or aberrant
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Fig. 1. Palmar flexion creases. 1: Normal; 2: simian crease; 3:
Sydney crease.

types. A simian flexion crease was defined as complete
if the proximal and distal palmar creases fused into
the classic single transverse line; all other forms of
simian line, which did not meet the "complete" crite-
rion, were considered as aberrant. A Sydney line was
defined as complete when the proximal transverse pal-
mar flexion crease reached the ulnar margin of the
palm. A Sydney line was defined as aberrant when the
line failed to reach the ulnar margin by only a few
millimeters.

In view of the acknowledged difference of some der-
matolyphic traits between males and females, group
comparisons of palmar and digital dermatoglyphic fea-
tures were made between the patients, their sibs and
parents of like-sex. Male patients were compared with
brothers and fathers and female patients to sisters and
mothers.

We used the fingertip pattern intensity index (PII)
in several comparisons. The PII is calculated by assign-
ing the quantity 2 to each whorl, 1 to each loop, and 0
to each arch. The sum of the numbers assigned to the
pattern of the 10 fingers of an individual is his pattern
intensity index. The midparental PII is the average
(miclvalue) between the paternal and maternal PII val-
ues. In sibships in which a patient had a sib of the
same sex, comparisons of PII were made within the
family unit. We had 30 such families, 20 with a male
and 10 with a female propositus. The PII of male and
female patients were compared with the PII of their
respective sibs of the same sex and their midparental
PII. The digital ridge counts of the same 30 patients
were calculated by the method of Holt [4] and com-
pared with those of their like-sex sibs.

Group comparisons of the frequency of abnormal
palmar flexion creases were made between the pa-
tients, sibs, parents, and normal control subjects. Com-
parisons were made among these groups by sex and by
combination of data from both sexes. Comparisons
were statistically evaluated using chi-square contin-
gency tables or Student's t test whenever appropriate.

Results

Group comparisons of dermatoglyphic patterns of pa-
tients, their sibs, and parents of like sex revealed dif-
ferences in digital patterns and modal types of the
palmar C line. Digital whorl patterns were more fre-
quent in male patients with leukemia than the group
of brothers (P < 0.01). The group of sisters had more
digital arches than either female patients with leuke-
mia or mothers (P < 0.01) (Table I). These differences
were significant using either 4 x 2 or 2 X 2 contin-
gency tables (four digital pattern categories or pres-
ence or absence of a given pattern). Such results, how-
ever, cannot be accepted uncritically, as the chi-square
test assumes independence of patterns for each digit of
an individual. Preferable is the utilization of a single
value reflecting the patterns of all 10 digits, the pat-
tern intensity index (PII). Although the PII tended to
be higher in patients with leukemia, the differences in
group comparisons were not significant (Table I). Al-
though our results from group comparisons suggest a
real difference in finger patterns of patients with leu-
kemia, a larger sample is needed to show this conclu-
sively, even though this suggestion finds further sup-
port from paired comparisons of patients with leuke-

Table I. Frequency of digital patterns and pattern intensity
indices of children with leukemia and their relatives

Subjects

Males
Patients
Brothers
Fathers

Females
Patients
Sisters
Mothers

Xo.

43
39
45

33
48
68

Whorls

33.0
26.7
27.8

24.8
24.8
25.0

Digital pi

Ulnar
loops

59.8
59.5
63.1

66.7
58.9
66.6

Uterns, %

Radial
loops

5.1
6.2
4.4

4.5
4.6
4 .0

Arc

2
7
4

3
11
4

hes

.1

.7

.7

.9

.7

.4

Pattern
intensity

index

13.10
11.90
12.31

12.09
11.31
12.06

Table II. Frequency of the modal types of the C line of patients
and their relatives

Subjects

Males
Patients
Brothers
Fathers

Females
Patients
Sisters
Mothers

42
38
43

33
44
67

Modal

Radial

35.7
35.5
31.4

25.8
31.8
34.3

types

TJlnar

47.6
46.1
37.2

40.9
42.0
50.3

of the C line,

Proximal

10.7
14.5
22.1

24.2
11.4
11.9

%
Absent

6.0
3.9
9.3

9.1
14.8
4.0
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Fig. 2. Comparison of the pattern intensity indices (PII) of patients to the PII of their own sibs and their midparental PII.

Table III. Frequency of individuals with abnormal palmar creases1

Crease

Unilateral
Complete
Aberrant

Total unilateral2

Bilateral
Complete
Complete-aberrant
Aberrant

Total bilateral2

Unilateral and bilateral combined2

At least one complete crease2

At least one aberrant crease2

One aberrant and one complete crease2

Patients
(75)

10.7
18.7
29.3

5.3
4.0
2.7

12.0
41.3
16.0
21.4
4.0

Sibs
(82)

19.5
8.5

28.0

0.0
4.9
2.4
7.3

35.4
19.5
10.9
4.9

Sydney, %

Parents
(110)

2.7
6.4
9.1

0.9
0.9
0.0
1.8

10.9
3.6
6.4
0.9

Control

A
(219)

1.8
5.5
7.3

0.0
0.9
2.3
3.2

10.5
1.8
7.8
0.9

subjects

B
(407)

6.1

10.6
16.7

1.0
1.5
1.2
3.7

20.4
7.1

11.8
1.5

Patients
(75)

8.0
6.7

14.7

1.3
1.3
0.0
2.6

17.3
9.3
6.7
1.3

Sibs
(82)

0.0
7.3
7.3

1.2
2.4
3.7
7.3

14.6
1.2

11 .0
2.4

Simian, %

Parents
(110)

3.7
9.1

12.8

0.0
0.9
0.9
1.8

13.6
3.7

10.0
0.9

Control

A
(219)

2.3
2.3
4.6

0.4
0.0
0.4
0.8
5.4
2.7
2.7
0.0

subjects

B
(407)

3.7
2.2
5.9

1.7
1.0
0.0
2.7
8.6
5.4
2.2
1.0

1 Number of individuals examined is shown in parentheses.
2 Categories tested.

mia with their own sibs of like sex discussed subse-
quently.

Analysis of palmar dermatoglyphic features revealed
that proximal or absent modal types of the C line were
more common in female patients with leukemia than
in the mothers (P < 0.05) and that absent modal types
were more common in sisters than in mothers (P <
0.02) (Table II).

No differences were observed in the modal types of

the D line, main line indices, interdigital, hypothenar,
and thenar configurational areas, accessory triradii, or
the width of atd angles.

Comparisons of each patient to his sibs of the same
sex were possible in 30 families; 20 with a male and 10
with a female propositus. Paired comparisons for pat-
tern intensity indices (PII) were made for these sib-
ships and the results are presented in Figure 2. The
intrafamily comparisons of PII values (Fig. 2) show
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Table IV. Significant differences in the frequency of abnormal
palmar creases among leukemia patients, their first degree rela-
tives, and control E1

Abnormal palmar crease

Sydney
Patients as parents

Total unilateral
Total bilateral
Unilateral and bilateral combined
At least one complete crease
At least one aberrant crease

Patients vs control B
Total unilateral
Total bilateral
Unilateral and bilateral combined
At least one complete crease
At least one aberrant crease

Sibs vs parents
Total unilateral
Unilateral and bilateral combined
At least one complete crease

Sibs vs control B
Total unilateral
Unilateral and bilateral combined
At least one complete crease

Parents vs control B
Total unilateral
Unilateral and bilateral combined

P

<0.005
<0.0252

<0.005
<0.005
<0.005

<0.01
<0.012

<0.005
<0.005
<0.01

<0.005
<0.005
<0.005

<0.025
<0.005
<0.005

<0.05
<0.025

Patients vs control B
Total unilateral
Unilateral and bilateral combined

Sibs vs control B
At least one aberrant crease

Parents vs control B
Total unilateral
At least one aberrant crease

<0.0252

<0.025

<0.0052

<0.05
<0.005

1 Control B is presented because abnormal palmar flexion creases
were more frequent in control B than in control A. Control B was
significantly different from control A in the frequency of individ-
uals with unilateral Sydney creases (P < 0.005), unilateral and
bilateral Sydney creases (P < 0.005), at least one complete
Sydney crease (P < 0.005), and at least one complete simian
crease (P < 0.05).
2 Chi-square with Yates' correction.

that male patients with leukemia have a distinctive
trend to have higher PII values than their brothers.
When the PII of male patients with leukemia are com-
pared with their own midparental PII, patients with

leukemia show the same trend toward higher PII val-
ues while their normal sibs do not. The female pa-
tients with leukemia showed no such differences when
their PII was compared with their own sisters' or their
midparental PII, but comparisons were possible in
only 10 sibships. The mean total digital ridge counts
for the male patients and sibs were 133.5 ± 8.2 and
120.4 ± 8.8, respectively, and those for the female pa-
tients and sibs were 116.7 ± 12.7 and 112.7 ± 14.7.
Although the patients had a tendency to have higher
total digital ridge counts, the differences between pa-
tients and their sibs in paired or group comparisons is
nevertheless a nonsignificant one.

Table III shows the frequency of Sydney and simian
palmar flexion creases in the patients with leukemia,
their relatives, and two normal control groups. The
data were evaluated and compared separately for each
relationship and sex as in the previous tables. How-
ever, since no significant differences were found be-
tween males and females in any of the comparisons,
the data were pooled and Table III shows the frequen-
cies of abnormal palmar flexion creases for both sexes
combined. Inasmuch as some of the entries in Table
III were small numbers, only the totals were used for
statistical comparisons. Every one of these categories
was compared for every relationship by using 2 x 2
contingency chi-square tables. The comparisons which
revealed statistically significant differences are listed in
Table IV. The results listed in Table IV show the
following. (1) Patients with leukemia have more Syd-
ney creases than parents or control subjects. (2) Sibs of
patients with leukemia also have more Sydney creases
than parents or control subjects. (5) There are no dif-
ferences between patients with leukemia and their sibs.
(4) The parents and normal control subjects are very
similar to each other.

The frequencies of palmar flexion simian creases
were, for the most part, similar in all comparison
groups.

Discussion

Dermatoglyphic features are measurable characters of
development which achieve differentiation during
early gestation and remain immutable throughout the
lifetime of each individual. If dermatoglyphic studies
document that children with leukemia have distinctive
dermatoglyphic features, this would indicate the exist-
ence of a correlation between developmental fetal
characteristics, operating during the first trimester of
gestation, and leukemogenesis.
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Table V. Summary of 10 dermatoglyphic studies on leukemia1

Dermatoglyphic patterns

Fingertip patterns, %- (patients vs control subjects) Palmar flexion creases
Type of No. of „
leukemia cases 5 e x Whorls Radial loops Arches

C a s e s Co^oT Z I Co^oT ~ Co^oT Sydney crease Simian Crease
L a s e s subjects L a s e s subjects C a s e s subjects

Acute
C M L

A L L
A M L
Acute
C M L
C L L
Chronic
A L L
A M L
Acute
C M L
CLL
Chronic

A L L
A L L

A L L

A L L

24
1

13
15
32
14
22
36

3
9

17
13
12
25

28
26

43

33

M & F 25.2 22.8 7.6 5.7 6.8 3.8 Increased No difference Menser el al. [5]

M 46.2 27.2 6.2 4.9 3.8 5.3
M 41.3 27.2 1.3 4.9 6.7 5.3
M 41.9 27.2 3.4 4.9 5.0 5.3
M 34.5 27.2 6.5 4.9 2.9 5.3 No difference No difference Verbov [14]
M 26.0 27.2 8.7 4.9 0.5 5.3
M 29.3 27.2 7.8 4.9 1.4 5.3
F 13.3 26.0 10.0 4.5 0.0 4.3
F 34.4 26.0 2.2 4.5 5.6 4.3
F 28.8 26.0 4.7 4,5 6.5 4.3
F 28.8 26.0 1.6 4.5 8.0 4.3
F 26.7 26.0 4.2 4.5 8.3 4.3
F 27.7 26.0 2.9 4.5 8.2 4.3

M 37.5 28.6 4.6 5.7 2.5 3.6 Increased No difference Wertelecki et al. [16]
F 25.8 25.8 3.8 3.1 3.8 6.1

M 33.0 27.83 5.1 4.4 ! 2.1 4.73 Increased No difference Present Study
26.7* 6.24 7.7*

F 24.8 25.05 4.5 4.0 s 3.9 4.45

24.8° 4.66 11.76

Acute 20 M & F 27.6 22.5 Not stated 9.0 6.5 Increased No difference Zahalkova it al. [18]

M 30.0 26.8 6.0 5.7 6.5 4.4 Increased No difference Menser et al. [6]
F 29.4 24.7 5.0 4.8 3.4 6.0 Increased Increased

M & F 28.3 26.9 4.6 4.6 7.0 5.4 No difference No difference Berka et al. [2]
28.85 3.25 10.0=

M Not stated Not stated Not stated No difference No difference Rosner [10, 11]
M Not stated 8.0' 3.9
M No difference No difference No difference
M Increased Not stated Not stated
F Not stated Not stated Not stated
F Not stated Not stated Not stated
F Not stated Not stated Increased
F Increased8 Not stated Not stated

M & F 32.89 32.8 5.7 3.5 4.3 4.2 Not stated Not stated AIeksandrowiczrfoi.fi]

M & F Not stated Not stated Not stated No difference No difference Nora et al. [7]

1 AML: Acute myelogenous leukemia; ALL: acute lymphocytic leukemia; CLL: chronic lymphocytic leukemia; CML: chronic myelogenous leukemia; M: male;F:
female.
2 The frequency of ulnar loops is not shown; ulnar loops represent the remainder needed to reach 100%.
' Fathers.
4 Brothers.
5 Mothers.
6 Sisters.
7 Right hands only.
8 Left hands only.
9 Female patients had excess whorls.

In 1966, Aleksandrowicz et al. [1] and in 1969, Men- The flurry of publications following the initial studies
ser and Purvis-Smith [5] reported that patients with gave conflicting results. We have summarized most of
leukemia had distinctive dermatoglyphic features. the previous studies and our own data in Table V.
These studies were criticized because a small series of The inconsistencies of some results listed in Table V
patients with various types of leukemia were presented stem probably in part, from the difficulty of collecting
jointly and that the data was not separated by sex. large groups of patients suffering from a single type of

Acute

Acute
A M L

A L L
A M L
CLL
C M L
A L L
A M L
C L L
C M L

All types

Acute

65
50

50
4

16
43
38
13
14
24
22
18

175

56
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leukemia and the unavailability of control subjects
who have similar ethnic and age characteristics. Tak-
ing this into consideration, our study group consists
exclusively of patients with acute lymphocytic leuke-
mia. As ethnic and geographic origins of our patients
were heterogeneous, we utilized two types of control
groups, first degree relatives and unrelated normal in-
dividuals.

Our study and several earlier studies summarized in
Table V reveal that male patients with leukemia tend
to have a higher frequency of digital whorls. When
males with leukemia were compared with their own
normal male sibs, the distinctness of males with leuke-
mia remained obvious (Fig. 2). Similar results were
reported by Verbov [14], who found that in acute leu-
kemia only the males had an increase in fingertip
whorl patterns (Table V). Higher whorl fingertip pat-
terns were also found by Menser et al. [6], Rosner [10,
11], and Zahalkova et al. [18] (Table V). Why male
patients with leukemia show differences in their digital
patterns and female patients with leukemia do not is
not clear at this time. However, we noted a similar sex
effect in our study of birth, weight distribution in the
same sibships as those presented here. The birth
weights of the patients with leukemia were signifi-
cantly greater than those of their normal sibs and the
association of acute lymphocytic leukemia to greater
birth weight was stronger in male than in female pa-
tients [15].

Our study of palmar flexion creases of patients with
leukemia concurs with several earlier reports which
concern the greater frequency of Sydney creases in leu-
kemia (Table V). In addition, our results indicate that
Sydney creases are more frequent in the sibs of pa-
tients with leukemia as well. The patient-sib agreement
suggests that Sydney creases represent a characteristic of
the sibship of which the patient with leukemia is a
member, rather than being distinctive of patients with
leukemia only. Our study does not indicate major dif-
ferences in the frequency of simian creases in patients
having leukemia.

Some of the results of dermatoglyphic studies on
leukemia summarized in Table V do not support our
findings, but consideration has to be given to the fact
that many reports were preliminary communications,
analyzed in a variety of ways, and concerned with a
few patients suffering from a variety of forms of leuke-
mia. For instance, in our previous study, the reported
frequency of Sydney creases was determined by com-
bining the complete and aberrant types [16]. Because
the definition of a Sydney crease as aberrant is some-

what subjective, in this study the aberrant types were
treated separately. However, the exclusion of aberrant
Sydney creases from consideration does not alter ap-
preciably the conclusions concerning the greater fre-
quency of Sydney creases in leukemia.

When the previous studies and our own research are
taken into account, it appears that patients with acute
lymphocytic leukemia have an excess of Sydney palmar
flexion creases and that male patients have an excess of
digital whorl patterns. Even if this evidence is consid-
ered inconclusive, an association of leukemia to der-
matoglyphic and birth weight characteristics is of suffi-
cient importance to warrant its use as an a priori hy-
pothesis for future studies. If confirmed, this could
lead to a better understanding of the prenatal charac-
teristics of those who develop leukemia and further
the knowledge of risk factors for this disorder.

Summary

The dermatoglyphic features of 76 patients with acute
lymphocytic leukemia were compared with those of
their sibs, parents, and normal control subjects. Male
patients with leukemia have a higher frequency of digi-
tal whorls than male sibs or fathers. Leukemia patients
and their sibs have more Sydney palmar flexion creases
than their parents or normal control subjects. The
association of leukemia to distinctive dermatoglyphic
features may represent another prenatal characteristic
that may contribute to the understanding of risk fac-
tors for leukemia.
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