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GROWTH DYNAMICS OF THE FINGERS AND THE
TIMING OF THEIR CONGENITAL DEFECTS

K. HAJNIS

The fingers like the rest of the hand and other
parts of the body undergo in childhood and ado-
lescence a major change as regards growth and
shape. In the period of infans I and at the beginning
of infans II they are pronouncedly short and thick.
In that time their shape is in correlation with the
short and the then generally broad (brachycheirous
or hyperbrachycheirous) hand (cf. K. Hajni§, in
press). In the further development pronounced slim-
ming, analogous to the elongation of the entire hand,
which was again found in our already cited work,
sets in as a result of the relatively greater growth of
the length of the fingers than of their circumference.
The entire postnatal-ontogenetic development of the
shape of the fingers thus depends on the gradual
transition from short and thick fingers to long and
thin ones, characteristic for the hands of the over-
whelming majority of Czechoslovak adolescent
youth.

Despite considerable efforts we did not find in the
relevant anthropological and anatomical literature a
single paper dealing with the special problem of the
growth of the absolute size of fingers. As a matter
of fact, there exist a number of papers, especially
of older date, dealing with the length ration of the
individual fingers and determining for it various
formulae (e.g. 342 or 324), but the results of the
very studies are in reality practically unutilizable.
They are primarily of a theoretical character and
have rather a phylogenetic aspect of comparison
with primates (cf. M. Ecker 1875, J. Koll-
mann 1886 and 1903, J. Ranke 1837, A. Ra u-
ber 1892, R. Virchow 1895, R. Weissen-
berg 1895, V. Volockij 1924, E. Koenner
1938, and others).

These papers found their continuation in Czecho-
slovakia in the studies by J. Jelinek (1950),
L. Crhak (1957), M. F. Pospi§il (1959), and
I.Drobny (1959).

MATERIAL AND METHODS

For following the growth rhythmicity of the total
length of all five fingers we used a set of 1707 chil-
dren and youths of either sex (854 boys and 853
girls) of Prague.

The boys and the girls were divided into 28 age
classes from their birth to their 18™ year of age.
The distribution of these classes is evident from the
relevant tables and figures. The size of the age clas-
ses has been chosen in various periods according to
the expected growth rate. This means that the smal-
lest ones are in the time to three years and in the
period of puberty and prepuberty.

For classification we availed ourselves of the so-
called anthropological age.

Each of the age classes comprised minimum
30 probands.

In the present paper we are presenting only the
results of the study of the growth of the overall
length of the fingers; of course, we also dispose of
data on the growth rate of the individual phalanges
of all five fingers. The lengths were naturally ex-
amined separately for both hands. They were mea-
sured with a slide calliper according to R. Martin
(R. Martin 1928, R. Martin—K. Saller
1957) between the points phalangion I — dactylion
I, phalangion IT — dactylion 11, etc. (cf. Fig. 1). The

FIGURE 1

The length of fingers between the points phalangion
and dactylion
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control of correct measurement for the length of
each finger was the sum of lengths of its individual
phalanges which should equal the mentioned overall
length.

The tables show, in addition to the number of
probands (n) in each age class given, the mean
values of the finger lengths with the triple error
of this mean (X + 3.sz), the standard deviation
(s), the coefficient of variation (v), and the lowest
and highest occurring individual values (min—max).

On the basis of the tables, the curve graphs of the
dynamics of growth were worked out. Intentionally
we did not smooth them in order not to erase their
unevennesses important for the registration of the
period of diminished growth or relative quiescent
periods which are of top importance for practical
use in surgery.

THE GROWTH OF THE FINGERS

If we study the growth dynamics of the length of
the fingers on the left and right hands of boys and
girls in our Tables 1 to 10 and in figures 1 to 4, it is
to be seen that same has several phases. While the
most intensive growth phase, lasting from birth to
about the end of the first year of life, is common
to all fingers, the thumb and the little finger differ
in their further development from the second, third,
and fourth fingers.

The first and the fifth finger, after termination of
the mentioned introductory phase, characterized by
minor gains, pass over in both sexes into the second
phase. This takes about 15 to 15 and a half years
in boys, while in girls it finishes a little earlier, i.e.
around 14 years. The other half of this period, i.e.
puberty, has somewhat greater gains than the first
part of this phase, especially in boys, which can be
well observed especially on the relevant figures. The
steeper curve of growth in the period of puberty is
more distinct in boys than in girls. From the men-
tioned age of about 14 years for girls and 15 to 15
and a half for boys, neither the thumb nor the little
finger record any longer any pronounced growth, so
that the curves in the figures in this third phase run
almost horizontally.

The second to the fourth finger thus slow down
the growth rate after termination of the first growth
phase, similarly as the little finger and the thumb
do. Of course, the gains in this second growth phase
of theirs are far greater than in the second phase of
the thumb and the little finger, mentioned in the
foregoing. Not until shortly before the second year
do these three middle fingers get into the same
growth tempo as the first and the fifth finger. If we
study the figures and the Tables attentively, we can
see that after all the growth dynamics is here a little
greater than in both radial fingers. This period is
considered the third growth phase. The fourth phase
of growth of the second, third, and fourth fingers
is chronologically identical with the third growth
period of the little finger and the thumb, i.e. it sets
in at the age of 15 and a half in boys and 14 years
in girls.

The described observations of partly different
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dynamics of growth of both radial fingers, i.e. the
thumb and the little finger on the one hand, and the
middle three fingers on the other hand, draw atten-
tion to the functional division of the hand radii into
these two groups. The more perfect muscular outfit
of the thumb and the little finger compared with the
other finger is probably connected with their extreme
position on the hand and is perhaps one of the cau-
ses of their perfect gripping ability. The somewhat
different functional load of the little finger and the
thumb, appearing in man in comparison with the
three middle fingers, might be the cause of the ob-
served growth difference of these two groups and
may also be the basis for their further phylogenetic
change.

Together with the growth of the fingers can also
be observed an increase of their differences in
length. They are well to be seen in the figures, espe-
cially as regards their growth between the thumb
and the little finger on the one hand and the other
three fingers on the other hand. Also the originally
insignificant mean difference in the length of the
2nd and 4™ fingers in the earliest youth is gradually
increasing to a few millimetres, even though the
increase is not quite regular. The absolutely and
percentally greatest differences between the indivi-
dual fingers arise at the time of puberty. In the pe-
riod of the last growth phases between both men-
tioned groups of fingers (1 4 5 and 2 4 3 4~ 4) the
difference comprehensibly no more increases, be-
cause their length practically does not change any
more.

If we judge the mutual, i.e. the relative length of
the individual fingers of Czechoslovak children and
young people to 18 years of age, we can see that it
does not change throughout the entire period of
development under observation. Longest is the third
finger, as otherwise it is similarly the rule in man
as in the majority of apes. The mean length after the
third finger is stable in all age classes followed by
the fourth finger and then by the second finger. Of
the triphalangeal fingers, the little finger is the
smallest one and as the shortest one in general the
thumb is in agreement with its biphalangy.

The problem of the relative length of fingers was
dealt with especially in the second half of the past
century by a number of authors already cited in the
foregoing. Out of ignorance about the normal mutual
ratio of the length of the index finger and the ring
finger of man the length of fingers in the order of
342 was incorrectly considered by M. Ecker
(1875) and J. Kollmann (1886) as primitive,
because it is said to be a rule in some apes. Neither
the opposite ratio of the length of the second and
the fourth finger, i.e. the ratio of 324 cannot be re-
garded as inferior, because it occurs fairly frequently
in all human populations and in some of them even
prevails. Yet in the overwhelming majority of
groups, investigated in this respect till now, the
ratio of 342 (J. Jelinek 1950, L. Crh ak 1957,
M. F. Pospisil 1959, I. Drobny 1959, R.
Weissenberg 1895, and others) is found most
frequently (just as in Czechoslovak populations).
R. Weissenberg (1895) reports that about 10




TABLE 1

The length of the thumb. Ph I.—da I. Boys

sinistra dextra
¥sy s l v min—max &£ 3. 5E s v min—max
26.90 4 3. 0.03 2 1L 8.14 21—31 .96 + 3.0.04 2.30 8.53 20—30
28.43 4+ 3.0.07 3.90 13.89 21—38 .36 + 3.0.07 3.90 13.562 22—39
30.63 + 3.0.03 2.00 6.66 27—35 .26 + 3.0.03 1.90 6.20 28—35
34.20 4 3.0.05 3.10 23 29—41 .56 + 3.0.05 2.80 8.18 29—40
35.36 + 3.0.04 2.60 o5 30—39 .33 + 3.0.04 2.40 7.01 30—40
36.30 + 3.0.03 1.60 4.49 33—39 .40 + 3.0.03 1.50 4.04 33—39
36.46 4 3.0.03 1.60 4.52 34—40 .70 4+ 3.0.02 1.60 4.46 34—40
37.80 4 3.0.04 2.20 6.00 34—45 b1 + 3.0.04 2.40 6.47 34—45
38.80 4 3.0.05 250 7.06 34—45 .80 + 3.0.05 2.70 6.90 34—44
39.33 + 3.0.05 3.10 758 33—45 .66 + 3.0.05 2.80 7.16 33—45
40.70 4+ 3.0.04 2.30 5.72 36—46 .70 4+ 3.0.04 2.20 5.42 36—46
42.30 4 3.0.06 3.20 7.46 36—48 2.30 + 3. 0.06 3.30 757/ 36—48
43.80 + 3.0.06 3.10 7.04 356—52 43.90 4+ 3.0.05 2.70 6.10 38—52
46.80 4 3.0.07 3.70 7603 41—53 + 3.0.07 3.70 7/ 41—54
47.60 + 3.0.06 3.40 7.23 41—55 .60 4 3. 0.06 3.40 7.16 41—55
48.50 + 3.0.07 3.70 /7)) 42—58 48.70 4+ 3. 0.06 3.50 72l 42—56
51.70 + 3.0.05 2.60 4.95 45—56 52.10 4+ 3.0.04 2.40 4.67 44—61
52.20 + 3.0.06 3.20 6.13 47—61 52.40 4 3.0.06 3.20 6.16 47—61
56.40 + 3.0.07 3.90 6.87 50—66 56.70 4+ 3.0.07 4.00 7.08 50—66
60.80 + 3.0.10 5.20 8.64 48—70 60.60 + 3.0.11 5.80 9.65 48—72
.80 + 3.0.08 4.50 725 53—75 61.60 4+ 3.0.08 4.70 7.57 5%—75
.60 4 3. 0.09 4.90 8.06 54—70 61.50 4+ 3.0.08 4.20 6.78 52—70
.30 £+ 3.0.07 4.00 6.17 58—75 65.20 + 3.0.07 3.90 5.96 58—74
.40 £ 3.0.07 4.00 6.10 57—74 65.20 + 3.0.07 3.70 5.77 53—71
.50 4 3.0.08 4.80 7.38 57—81 65.50 4 3.0.07 4.10 6.44 57—72
.90 + 3.0.09 5.60 8.70 54—78 64.20 4 3.0.09 5.40 8.48 52—75
.00 4 3.0.07 3.90 6.04 58—73 64.70 + 3. 0.07 3.70 5437/7/ 60—74
.60 + 3.0.07 3.60 5.4 56—72 04+ 3.0.07 3.90 6.09 56—72
TABLE 2
The length of the second finger. Ph II.—da II. Boys
sinistra dextra
X 4+ 3.8z s \% min—max X 4+ 3.s83 s v min—max
.83 £ 3.0.04 2.40 6.57 31—42 .76 4 3. 0.05 2.90 7.96 31—43
.00 4+ 3.0.07 4.30 10.56 33—49 .73 + 3.0.07 4.20 10.28 34—49
.33 4- 3.0.03 2.00 4.71 41—49 .80 4 3.0.03 2.00 4.66 41—49
.83 4+ 3.0.04 2.50 5.41 42—56 26 + 3.0.04 2.50 5.32 43—b5b6
.60 £ 3.0.06 3.70 7.41 45—bH8 .56 + 3.0.07 4.00 790 43—58
.00 + 3.0.07 3.80 6.94 54—64 20 + 3.0.07 3.60 6.59 49—63
.73 4+ 3.0.05 2.70 4.97 50—62 .86 + 3.0.05 2.90 5.20 50—63
.48 4 3.0.06 3.70 6.55 49—60 56.54 + 3.0.06 3.50 6.26 49—63
.13 4+ 3.0.04 2.60 4.67 52—64 57.13 4+ 3.0.04 2.50 4.44 53—64
.50 4+ 3.0.06 3.40 5.66 54—66 59.30 4 3. 0.06 3.40 5.71 52—66
2.60 - 3.0.06 3.10 4.91 56—70 62.60 4+ 3.0.05 2.80 4.46 56—70
.00 + 3.0.07 3.70 973 56—7%2 65.10 4 3. 0.07 3.70 5.63 56—72
.10 + 3.0.07 3.60 5.35 61—77 68.10 + 3. 0.07 3.80 5.64 60—77
.00 + 3.0.09 4.90 6.89 60—8%2 71.40 4 3.0.09 5.00 6.95 60—83
.80 + 3.0.10 5.40 7.60 63—82 71.90 £ 3.0.10 5.30 7.42 63—81
.30 + 3.0.08 4.70 6.27 67—82 74.60 + 3.0.08 4.50 6.10 67—82
.30 4+ 3.0.07 3.70 4.69 69—85 78.80 + 3.0.07 3.70 4.76 69—91
.80 + 3.0.11 6.10 7.50 71—92 81.10 + 3.0.11 5.90 7.28 71—92
.90 4+ 3.0.10 5.30 6.18 76—97 86.40 + 3.0.10 5.40 6.25 76—97
.30 + 3.0.10 5.40 5.95 79—105 91.90 4+ 3. 0.10 5.60 6.13 79—106
.70 L 370N 7.40 8.12 78—107 91.70 4 3.0.13 72110 7.80 80—105
.40 + 3.0.10 5.60 5.99 84-—106 92.90 + 3.0.10 5.80 6.31 79—100
.60 + 3.0.10 5.50 5.72 87—105 97.30 4+ 3.0.10 5.60 3,7/5) 88—100
.60 4+ 3.0.09 5.00 5.18 82—106 96.90 + 3.0.10 5.60 5.78 81—100
.20 + 3.0.08 5.00 5.10 90—107 97.20 4+ 3. 0.09 5.00 51157 838—110
.50 + 3.0.10 6.40 6.55 84—118 97.10 4 3. 0.09 5.60 77 87—100
.30 4+ 3.0.09 5.20 5.34 88 110 97.00 4 3.0.08 4.30 5.80 83—100
.30 + 3.0.10 5.60 5.73 85—108 0+ 3.0.10 5.60 5.80 83—100
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TABLE 3

The length of the third finger. Ph III.—da IIL. Boys

sinistra dextra
Age
n X 4+ 3.8z s v min—max n X+ 3.87 s v min—max
| 15 30 41.09 4- 3.0.04 2:50 6.23 35—45 30 41.09 + 3.0.05 2.80 6.96 356—45
4.5 30 46.10 4~ 3. 0.08 4.60 10.02 35—b56 30 46.80 - 3.0.08 4.50 9.61 36—b55
7D 30 49.26 4 3.0.03 190 3293 45—53 30 50.13 = 3.0.03 1.70 355 46—bH3
10.5 30 54.83 + 3.0.05 Sl 572 47—60 30 55.60 + 3.0.05 290 526 48—61
15 30 57.63 + 3.0.06 3.30 5.76 52—67 30 57.73 + 3.0.06 3.30 5717 52—66
21 30 61.23 = 3.0.04 2.40 4.01 57—65 30 61.36 + 3.0.04 3.30 3.82 56—66
27 30 61.80 - 3.0.07 3.90 6327 54—70 30 62.20 + 3.0.07 3.80 (§3165) 54—70
33 30 62.87 + 3.0.05 30 5.01 57—69 30 62.67 = 3.0.00 3.10 4.94 57—69
36 30 64.36 + 3.0.04 2.40 8479 57—68 30 64.20 + 3.0.04 2.40 3.86 58—68
4 30 66.40 + 3. 0.06 3.50 5.26 59—74 30 66.60 - 3. 0.06 3.30 5.02 60—74
5 30 69.10 4 3. 0.07 3.60 5.28 62—79 30 69.40 + 3.0.06 3.10 4.50 63—75
6 30 71.80 + 3. 0.07 SH) 5.19 64—79 30 72.20 + 3.0.06 3.60 5.00 66—79
7 30 75.50 4+ 3. 0.07 3.90 5.26 67—84 30 76.10 + 3.0.07 4.10 5.44 67—85
8 30 79.10 + 3. 0.07 3.60 4.60 70—86 30 79.50 + 3.0.07 3.80 4.74 70—87
&) 30 80.00 4 3.0.11 6.20 7.70 69—93 30 80.40 + 3.0.11 6.10 7.61 71—93
10 30 82.40 4- 3. 0.10 5.50 6.68 72—94 30 83.30 + 3.0.10 5.50 6.57 73—95
il 30 87.40 4+ 3.0.09 4.70 5.41 72—95 30 88.00 4 3.0.09 4.80 5.48 78—97
12 30 89.00 4 3.0.10 5.60 6.35 80—100 30 89.50 + 3.0.10 5.70 6.42 80—100 |
13 30 94.50 4+ 3.0.10 5.40 5.75 82—105 30 95.30 + 3.0.10 5.50 5311 85—107
14 30 101.30 4~ 3.0.11 6.30 6.24 85—114 30 102.20 + 3.0.12 6.60 6.51 86—116
14.3 30 103.50 + 3.0.12 6.70 6.45 90—119 30 |103.70 + 3.0.12 6.80 672 86—118 |
14.9 30 104.40 + 3.0.09 920 4.97 95—115 30 [104.10 + 3.0.09 5.00 4.87 94—116
5.3 30 107.90 + 3.0.10 5.80 5.39 97—118 30 [108.50 4 3.0.10 5.70 5.28 96—118
5.9 31 108.00 + 3.0.09 5.20 4.83 92—119 31 107.70 + 3.0.10 5.90 5345153 95—118
16.3 34 108.30 + 3. 0.09 5.00 4.60 100—120 34 1108.30 + 3.0.09 5.40 5.05 100—119
16.9 39 108.00 + 3. 0.09 D70 53] 100—123 39 |108.20 + 3.0.10 6.00 5.53 100—123 |
173 30 108.40 + 3.0.09 5.00 4.66 97—123 30 [107.70 + 3.0.08 4.40 4812 100—116
] 15759 30 108.60 + 3.0.09 5.10 4.65 99—119 30 |108.50 + 3.0.10 5.40 4.98 96—119
TABLE 4
The length of the fourth finger. Ph IV.—da IV. Boys
sinistra dextra
Age
n X 4+ 3.s7 s v min—max n X 4+ 3.s; s A min—max
1.5 30 37.64 + 3.0.04 2.40 6.45 34—42 30 37.87 + 3.0.04 2.50 6.83 32—43
4.5 30 41.76 + 3.0.08 4.80 11.49 31—b4 30 42.50 + 3.0.08 4.60 10.82 32—bH3
7D 30 44.86 + 3.0.04 250 5.75 39—49 30 45.53 4- 3.0.04 2.30 5.13 40—50
10.5 30 49.63 4+ 3.0.06 3.40 6.97 43—b7 30 50.13 4 3.0.06 3.40 6.88 44—b58
15 30 53.30 + 3.0.06 3.40 6.37 47—60 30 53.30 4+ 3.0.06 3.30 6.30 46—59
21 30 55.16 + 3.0.05 3.00 5.43 50—63 30 55.60 4+ 3.0.04 2.50 4.64 51—62
27 30 57.80 + 3.0.07 3.90 6.69 50—65 30 58.00 4 3.0.07 3.80 6.58 50—66
33 30 58.20 4+ 3.0.03 2.10 3.60 56—63 30 58.30 + 3.0.03 1.80 3:15 54—62
36 30 58.90 + 3.0.04 2.50 4.39 55—64 30 58.80 + 3.0.04 2.70 4.72 54—60
4 30 62.30 + 3 .0.06 3.20 5.20 56—70 30 62.40 4+ 3.0.06 3.30 5.33 56—70
5 30 64.70 + 3. 0.06 SLl0 4.87 59—71 30 64.80 + 3.0.06 3.20 5.01 60—72
6 30 67.50 + 3.0.06 3.60 5.27 61—74 30 67.70 + 3.0.07 3.60 5.35 61—74
7 30 70.80 + 3.0.07 3.80 5.34 62—81 30 71.00 + 3.0.07 3.90 5.56 62—81
8 30 73.90 + 3.0.07 3.50 4.78 66—82 30 74.20 + 3.0.07 3.60 4.90 66—83
9 30 74.60 + 3.0.11 6.10 322 63—87 30 74.90 + 3.0.11 6.00 8.02 | 66—86
10 30 77.10 + 3.0.10 5.60 7.33 68—89 30 77.20 + 3.0.10 5.60 7.28 68—89
11 30 81.00 4 3.0.08 4.50 5.54 68—90 30 81.60 -+ 3.0.08 4.70 5.80 72—94
12 30 82.80 4+ 3.0.10 5.50 6.59 73—94 30 83.20 + 3.0.10 5.30 6.37 73—93
13 30 88.60 + 3.0.10 5.60 6.38 76—100 30 89.10 4- 3.0.10 5.60 6.34 78—100
14 30 94.70 4 3.0.11 6.20 6.50 78—105 30 95.40 + 3.0.12 6.50 6.87 79—107
14.3 30 96.10 4 3.0.16 8.90 N7 80—111 30 96.40 + 3.0.14 7.80 8.03 85—110
14.9 30 97.90 + 3.0.11 5.90 6.05 88—110 30 97.70 4 3.0.09 5.00 ), 141 90—108
15.3 30 102.50 + 3.0.10 5.70 5.58 90—113 30 102.30 + 3.0.09 4.80 4.74 90—110
150 31 101.50 + 3.0.12 6.50 6.38 82—113 31 101.40 + 3.0.12 6.80 6.72 79—114
16.3 34 102.60 + 3.0.09 5.10 4.89 95—119 34 102.60 + 3.0.08 4.60 4.47 94—111
1169 39 102.30 + 3.0.09 5.60 5.37 91—114 39 102.00 + 3.0.09 5.80 5.68 92—117 |
17.3 30 102.80 + 3.0.09 4.70 4.57 95—113 30 102.80 + 3.0.10 5.60 5.46 838—112
15729, 30 102.70 + 3.0.10 5.40 5.26 90—115 30 102.80 + 3.0.10 5.60 5.46 88—112 |
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TABLE 5

The length of the fifth finger. Ph V.—da V. Boys

sinistra diesstna
Age :
i n X -3 sy S v min—max n X +3.5s3 S v min—max
i e
J 43, 30 31.61 + 3.0.06 3.60 11.54 27—37 30 31.93 4+ 3.0.05 220 10.11 26—38
45 30 35.16 + 3. 0.07 4.00 k57 28—43 30 36.00 + 3.0.07 4.10 11.38 28—42
75 30 37.93 + 3.0.02 1.40 3.82 35—41 30 38.66 4+ 3.0.02 1.30 3.54 36—42
16.5! 30 40.46 - 3.0.04 2.50 5.88 38—43 30 42.96 4+ 3.0.04 2.30 5.44 39—49
15 30 43.30 4+ 3.0.04 2.60 6.18 40—49 30 43.40 + 3.0.05 R 6.38 39—49
21 30 44.20 + 3.0.06 3.50 8.04 356—bH4 30 44.30 4+ 3.0.06 3.50 7.9l 35—54
27 30 45.30 4+ 3.0.04 2.50 554 39—50 30 4553 4+ 3.0.04 2.50 5.60 40—>51
33 30 46.30 + 3.0.05 3.20 7.04 43—56 30 46.40 4+ 3.0.06 3.30 7Ll 43—56
36 30 4722 +3.0.05 2.90 6.31 41—54 30 47.38 + 3.0.05 2.90 6.24 41—54
4 30 48.60 + 3.0.05 2.90 6.07 43—55 30 48.40 + 3.0.06 3.20 6.71 41—55
5 30 50.30 +-3.0.06 | 3.20 6.36 44—58 30 50.20 4+ 3.0.05 2.90 5.88 45—b6
6 30 52.40 + 3. 0.05 2.60 5.02 48—58 30 52.40 4+ 3.0.05 2.60 4.94 48—58
7 30 55.20 + 3.0.07 3.90 7.09 47—64 30 55.20 4 3. 0.07 3.80 HEYT 46—64
8 30 56.80 + 3.0.06 3.50 6.09 51—65 30 56.90 + 3.0.06 3.60 6.27 51—65
9 30 57.70 4 3.0.08 4.70 8.11 | 50—67 30 57.70 4+ 3.0.08 4.50 7.88 50—66
10 30 60.70 + 3.0.07 4.10 6.82 E 53—70 30 60.90 4 3.0.07 4.00 6.58 54—72
11 30 61.90 + 3.0.08| 4.20 685 | 52—68 30 61.90 + 3. 0.07 4.10 6.62 52—72
i 30 63.90 + 3.0.09 4.90 7.68 57—74 30 64.20 + 3. 0.08 4.70 7.30 58—74
13 30 70.40 + 3.0.08 4.20 6.04 62—79 30 70.50 + 3.0.07 4.10 5.87 62—79
14 30 74.20 + 3.0.10 5.60 7.49 63—87 30 74.80 + 3.0.10 5.60 7.49 64—88
14.3 30 74.90 + 3.0.12 6.80 9.06 60—85 30 75.70 + 3.0.11 6.30 8.33 61-—89
14.9 30 76.40 + 3.0.12 6.40 8.39 66—90 30 76.90 + 3.0.11 6.20 8.09 67—92
15:3 30 79.80 + 3.0.10 5.70 7.09 64—90 30 80.40 + 3.0.09 5.00 6.29 67—91
15.9 31 81.90 4 3.0.11 6.10 7.47 70—96 S 81.50 4+ 3.0.10 5.60 6.90 70—96
16.3 34 81.20 4+ 3.0.08 4.70 DD 74—90 34 81.10 4+ 3.0.07 4.00 5.01 72—89
16.9 39 79.80 + 3. 0.08 5.30 6.63 64—88 39 79.70 + 3.0.08 5.00 6.24 70—90
7.3 30 80.20 + 3.0.07 3.70 4.57 70—89 30 80.60 + 3.0.08 4.20 5.18 73—90
17.9 30 81.10 + 3.0.10 5.40 6.67 67—93 30 80.80 + 3.0.10 5.30 6.56 ! 70—95
|
TABLE 6
The length of the thumb. Ph I.—da I. Girls
sinistra e tira
Age 5
n [T B e S v min——max‘ n X +3.8; S % min—max
|
155 30 24.80 4+ 3.0.03 1.90 6.77 22—29 30 25.25 4 3.0.02 1.50 6.17 22—29
4.5 30 23.80 + 3.0.03 200 8.90 18—29 30 24.83 4+ 3.0.03 1.70 6.88 22—29
75 30 28.50 + 3.0.04 2.60 9.33 23—35 30 29.26 + 3.0.04 2.30 7.96 24—3b5
10.5 30 30.50 4 3.0.05 2.90 9.60 25—38 30 30.83 + 3.0.05 2.80 O3 26—30
15 30 33.78 4 3.0.04 270 8.14 29—39 30 33.87 4+ 3.0.04 2.50 7.64 31—35
21 30 35.30 + 3.0.05 2.80 7.80 30—42 30 35.60 + 3.0.04 2.50 6.96 32—42
27 30 36.43 4+ 3.0.03 18010 5.18 35—43 30 37.20 4 3.0.04 2.40 6.50 33—42
83 30 37.76 4+ 3.0.03 2.00 5.44 33—40 30 37.70 4+ 3.0.03 1391) 5.06 34—42
36 30 38.63 + 3.0.03 1.90 5.04 35—43 30 38.66 -+ 3.0.03 1.80 4.75 36—43
4 30 38.60 + 3.0.04 2.40 6285 34—44 30 38.60 4 3.0.04 2.50 6.50 34—44
5 30 39.80 + 3.0.05 2.50 6.33 36—45 30 39.80 4 3.0.04 2.40 6.16 35—44
6 30 41.70 4- 3.0.06 3.10 7.44 37—50 30 41.60 4 3.0.06 3.10 752 37—5H0
7 30 44.00 4 3. 0.06 3.0 7.04 37—48 30 44,40 4+ 3.0.05 2.90 6.64 39—48
8 30 46.50 + 3.0.07 3.70 8.00 40—53 30 46.50 4 3. 0.07 3.70 7.88 41—52
9 30 47.20 + 3. 0.06 3.40 7.29 40—54 30 47.10 4 3. 0.06 320 6.88 40—>54
10 30 7.70 + 3.0.09 4.80 10.12 39—56 30 47.90 + 3. 0.09 4.80 997 39—56
11 30 52.00 + 3.0.08 4.40 8.38 44—61 30 52.10 + 3.0.08 4.20 8.07 46—56
12 30 54.30 + 3.0.07 3.90 7.14 48—63 30 54.50 + 3.0.07 3.60 6.70 48—62
12.3 30 56.70 4 3.0.07 ) 6.64 48—64 30 56.20 4- 3. 0.07 3.80 (&7 46—65
IR0 30 57.30 + 3.0.08 4.30 7.62 45—63 30 57.20 4+ 3.0.07 3.70 6.51 50—66
13.3 30 58.40 + 3.0.06 o) 5.45 53—65 30 57.80 4+ 3.0.07 SH7AD) 6.34 50—66
3.0 30 59.20 + 3.0.07 3.70 6.28 52—70 30 59.20 + 3.0.05 3.00 (llf5) 54—67
14.3 S 58.70 + 3. 0.07 3.80 6.48 50—67 31 58.40 4+ 3.0.06 3.40 5.86 51—65
14.9 30 59.00 + 3.0.07 3.50 6.06 50—67 30 59.60 + 3.0.07 3.60 6.33 52—67
15:3 31 59.30 + 3.0.07 S370) 6.36 53—67 il 58.40 + 3.0.06 3.40 B el 52—64
115 36 58.90 + 3.0.06 3.60 6.10 53—64 36 58.40 4 3.0.06 3.90 6.62 51—65
16.6 35 59.80 4+ 3.0.05 3.00 5.14 54—64 39 59.70 4+ 3. 0.06 3.50 a7 53—67
17.6 30 60.30 4+ 3.0.07 3.70 6.19 54—70 30 60.20 + 3.0.06 3.60 5.92 50—6
9
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TABLE 7

The length of the second finger. Ph. Il.—da IIL Girls

sinistra dextra
i |
Age ‘ : : | :
n G Sy S v min—max n D S S S v min—max
i |
[l.5) 30 35.67 + 3.0.04 2.60 7.42 30—42 30 35.93 + 3.0.03| 2.10 6.03 31—40
45 30 35.68 + 3.0.05 2.70 7.85 31—41 30 36.16 4= 3. 0.05 3.00 8.40 32—42
75 30 41.33 4 3. 0.04 2:30) 5.78 37—46 30 41.80 4+ 3.0.05 2.80 6.74 36—47
{05 30 45.50 + 3.0.05 3,10 6.94 38—5H3 30 45.53 + 3.0.05 3.20 705 39—5H2
115 30 48.62 + 3. 0.06 3.90 ol 43—bH7 30 48.90 4 3. 0.06 3.70 7.58 43—57
2 30 53.66 + 3.0.05 3.20 6.03 47—60 30 53.70 + 3.0.06 3200 6.12 46—59
27, 30 54.40 + 3. 0.07 3270 6.73 48—64 30 54.50 + 3.0.07 3.70 6.86 48—65
33 30 54.46 + 3.0.05 32 1) 5.74 49—60 30 54.76 + 3.0.05 3.00 5.62 50—60
36 30 57.00 + 3.0.05 20 5.61 51—65 30 57.06 + 3.0.05 3.10 15,555 52—65
4 30 58.60 + 3.0.05 2.60 4.48 54—64 30 58.70 + 3.0.05 254 4.62 H4—64
B 30 61.70 + 3.0.06 3.40 5 517 H2—68 30 61.70 + 3. 0.06 3.60 5.82 52—69
6 30 64.40 4+ 3. 0.07 3.60 5.62 58—73 30 64.60 + 3.0.07 3.70 5.70 58—74
7 30 67.60 + 3.0.07 4.00 5.96 59—75 30 68.00 + 3.0.07 3.80 5.56 60—75
8 30 71.30 4+ 3. 0.08 4.50 6.28 62—83 30 71.40 + 3.0.08 4.40 6.10 63—83
9 30 72.90 4 3. 0.07 4.00 5.50 62—81 30 73.30 + 3.0.07 3.80 5.18 63—80
10 30 74.50 4- 3. 0.10 5.50 7.45 64—89 30 74.80 + 3.0.10 5.30 /L 65—88
11 30 79.10 + 3.0.10 5.30 6.66 69—91 30 79.50 + 3.0.10 5.20 6.54 69—85
11925 30 82.10 + 3.0.10 570 6.99 67—98 30 82.60 + 3.0.10 5.60 6.81 67—98
12.3 30 84.60 + 3.0.13 ) 8.50 70—97 30 84.70 4 3. 0.09 4.80 5.65 76—93
12.9 30 85.10 + 3. 0.08 4.80 5.26 756—94 30 84.80 4 3.0.09 4.90 5y 76—97
13.3 30 86.60 4+ 3.0.07 3.90 4.52 77—94 30 86.20 4+ 3. 0.09 4.70 5.47 78—96
118.9 30 88.00 4 3.0.09 4.80 5.63 80—95 30 87.30 + 3.0.11 6.30 7:22 78—98
14.3 31 88.70 4+ 3. 0.08 4.60 5.24 80—98 31 88.90 + 3.0.11 6.40 7:25 62—96
14.9 30 88.30 + 3. 0.07 3.70 4.17 81—96 30 88.60 + 3. 0.08 4.50 5415 80—99
11523 31 88.50 + 3. 0.08 4.70 5.37 81—98 31 89.00 4 3. 0.09 4.90 5.55 80—98
15.9 36 88.50 4 3.0.07 4.40 4.99 76—97 36 89.00 4+ 3.0.07 4.30 4.85 82—100
16.6 39 88.80 4 3. 0.08 4.90 5.51 73—97 35 89.40 4 3. 0.07 4.30 4.84 80—98
7.6 30 89.10 4 3.0.08 4.60 5.20 81—99 30 90.10 + 3. 0.10 5.30 5897 82—102
TABLE 8
The length of the third finger. Ph III.—da IIL Girls
sinistra dextra
Age
n X 4 3.8z S v min—max n X +3.8% S v min—max
1.5 30 39.61 + 3.0.03 1.90 4.89 36—45 30 40.16 4+ 3.0.02 1.40 3.48 37—45
4.5 30 40.53 4 3.0.06 S0 9.35 33—46 30 41.46 4 3.0.06 3.70 9.06 34—47
7.5 30 47.30 + 3.0.05 270 5.8b 41—bH3 30 48.06 + 3.0.04 270 BAGIL 42—53
10.5 30 52.66 + 3.0.07 3.90 7.53 44—59 30 52.60 4+ 3.0.07 4.00 71573 45—59
15 30 55.50 + 3.0.07 4.30 7.78 48—64 30 55.46 4+ 3.0.07 4.00 7.23 48—63
21 30 58.90 + 3.0.05 2.70 4.60 55—65 30 60.16 + 3. 0.04 2.50 4.30 55—65
27 30 60.90 + 3. 0.07 3.70 6.00 53—70 30 61.00 + 3.0.07 3.70 6.02 53—70
33 30 61.23 + 3.0.05 3.10 5.20 56—68 30 61.43 4+ 3.0.05 3.10 5.06 57—68
36 30 63.00 + 3.0.04 2.40 3.90 58—68 30 63.00 + 3.0.04 2.40 3.87 58—68
4 30 66.00 +~ 3.0.05 2.90 4.40 62—71 30 66.20 + 3.0.05 2.70 4.03 63—71
5 39 67.90 + 3. 0.06 3.60 5.26 60—74 30 68.40 + 3.0.07 370 5.47 61—74
6 30 71.70 + 3.0.06 3.40 4.73 65—79 30 72.10 + 3.0.06 3.40 4.72 656—80
i 30 75.30 + 3.0.08 4.30 5.72 68—82 30 75.60 + 3.0.07 4.20 5160 69—82
3 30 79.10 + 3.0.09 5.20 6.62 71—90 30 79.70 + 3.0.09 5.00 6.25 71—90
9 30 80.80 4+ 3.0.07 4.10 Dl 69—88 30 81.40 4+ 3.0.07 4.10 5.02 70—89
10 30 82.20 + 3.0.11 5.90 7222 72—94 30 82.80 4+ 3.0.10 5.70 6.83 72—95
{31 30 87.70 + 3.0.09 520, 586 78—88 30 88.20 + 3.0.09 5.10 (5% 7/5) 72—96
12 30 90.80 + 3.0.10 5.50 6.02 79—104 30 92.00 4+ 3.0.10 5.50 5.98 80—104
12.3 30 93.80 + 3.0.13 7.00 7.40 83—108 30 94.20 + 3.0.11 6.30 6.65 68—108
12.9 30 94.70 + 3.0.09 B0 5.46 82—103 30 94.60 + 3.0.10 5.40 5.80 81—103
13.3 30 97.00 + 3.0.09 5.30 5.45 89—100 30 97.20 + 3.0.10 5.20 5.43 88—108
13.9 30 99.00 + 3.0.10 5.50 5209 90—108 30 99.00 + 3.0.09 4.90 5.01 91—107
14.3 Sil 99.00 + 3.0.08 4.50 4.56 90—109 31 99.00 4+ 3.0.09 4.90 4.90 91—110
14.9 30 98.80 + 3.0.09 5.00 5.10 90—108 30 99.20 4 3.0.08 4.40 4.45 91—111
15.3 31 99.20 4 3.0.09 4.90 5.00 89—108 31 100.00 + 3.0.10 5.80 5.80 87—112
5.9 36 99.00 + 3.0.07 4.00 4.03 91—107 36 99.20 4+ 3.0.07 4.40 4.49 90—108
16.6 89 100.20 + 3.0.07 4.20 4.22 89—107 5 100.30 + 3.0.06 3:90 3.91 92—110
17.6 30 101.00 + 3.0.10 5.50 5.42 92—116 30 101.10 &+ 3.0.09 5.30 5.30 91—114
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TABLE 9

The length of the fourth finger. Ph IV.—da 1V. Girls
; sinistra dextra
Age J [ 3 = 5 i ; & 2 e i 'S
i n | X 4+ 3.s7 s 1 v min-—max n X 4 3.s; s v min—max
| | ;
1 ' ? J
5 e sl [ 36.29 4 3.0.04 | 220 | 6.28 30—43 30 36.74 4+ 3.0.03 2.10 N7 32—43
ARno ey ' 8763 F 3. 0.07 | 4.10 ’ 1007 30—44 30 38.40 + 3.0.07 4.00 10.62 31—45
TSR B 35 3003 2:10 4.98 40—49 30 44.10 4+ 3.0.04 2.20 By 1% 40—49
105 | 30 |[46.40 + 3.0.06 3.60 705 40—53 30 46.70 + 3 .0.06 3.60 75717 40—5b3
15 {9 20 548.96 + 3.1.00 5.90 12.07 31—57 30 49.93 + 3.0.08 4.70 9.43 42—58
21 30  154.33 4+ 3.0.05 2.90 | 5.42 49—61 30 54.23 + 3.0.05 2.90 5.61 49—60
2 SIS K70 2 ) (7 3.80 | 6.75 50—64 30 56.70 + 3.0.07 3.80 6.68 50—64
=3 30 457930 37 0.04 5 e 4.71 53—63 30 57.20 + 3.0.05 2.70 4.86 52—63
36 30 |58.30 4+ 3.0.05 2.90 | 4.99 51—64 30 58.13 4+ 3.0.05 2.90 5.00 51—64
4 | 30 61.50 - 3.0.06 SfafE 5122 56—67 30 61.80 4+ 3.0.05 2.90 4.76 56—68
5 [ 30 |64.10 + 3.0.06 3.40 l 5.3b 55—70 30 64.20 4 3.0.06 3.40 5.23 56—69
6 = =30 67.20 -+ 3.0.06 3.40. | 5312 60—75 30 67.30 4+ 3.0.06 3.30 4.93 60—75
7 | 30 |69.90£3.007| 3.90 | 5.50 | 8e—77 30 [70.10 = 3.0.07| 3.90 5.60 | 62—77
8 {530 73.60 + 3.0.10 5.30 | 7.24 64—86 30 73.90 + 3.0.09 5.20 7.00 64-—87
9 R 75.90 + 3.0.07 4.00 | 5.26 63—82 30 76.20 + 3.0.07 4.10 5.41 64—83
10 f 30 76.20 4+ 3.0.10 5.70 7.48 67—90 30 76.80 + 3.0.10 5.40 7.10 68—90
11 {3305 IsTisaeEa aun 570 - i 7.03 70—95 30 81.90 4 3.0.10 5.40 6.60 69—92
12 | 30 [84.50 + 3.0.09 | 520 | 6.21 47—98 30 80.20 4+ 3.0.10 5.70 6.65 —99
123 o - 30 e RS 5 (o0 670 | 7-55 75—99 30 88.00 + 3 .0.13 7 8.08 75—100
N0 Ly | 88.60 + 3.0.09 7 U e 5.28 75—100 30 83.80 4+ 3.0.09 5.00 5.63 80—99
11337 80+ (9050 + 3.0.09 4.60 5.14 83—100 30 190.50 + 3.0.09 5.00 5.61 82—107
13.9 30 92.40 4 3.0.11 6.00 6.03 50—104 30 | 92.20 4 3.0.09 5.00 5.49 83—103
14.3 31 92.60 4+ 3.0.08 4.50 4.86 84—102 31 92.50 + 3. 0.09 4.70 5.13 83—100
14.9 30 92.30 + 3.0.09 5.10 5.48 81—102 30 |92.60 + 3.0.09 5.30 5.74 81—111
15.3 31 92.50 4 3.0.12 6.70 7.21 84—102 31 93.10 + 3. 0.06 3.20 3.47 81—103
15.9 36 92.50 4+ 3.0.09 5.30 5.76 80—104 36 93.00 + 3.0.07 .20 4.25 85—103
16.6 35 93.70 + 3.0.08 4.60 4.93 80—102 35 193.60 + 3.0.07 4.10 4.35 84—104
17.6 30 94.00 4 3. 0.09 5.40 5.75 84—107 30 93.50 4+ 3.0.09 4.90 5.21 856—104
TABLE 10
The length of the fifth finger. Ph V.—da V. Girls
sinistra dextra
Age : .
n X 4 3.87 S v min—max n X+3.s7 s v min—max
1.6 30 30.19 + 3.0.03 1L5740) 5.76 27—35 30 [30.45 + 3.0.03 1.80 51 27—33
4.5 30 31.80 4+ 3. 0.07 4.20 13.30 26—40 30 32.30 4 3.0.07 4.00 12.41 26—41
7.5 30 35.70 4+ 3.0.03 1.70 4.98 32—40 30 36.06 + 3.0.03 2.10 5.85 31—41
10.5 30 38.53 4+ 3.0.04 2.40 6.33 32—43 30 38.63 4+ 3. 0.04 2.70 7.06 31—43
15 30 41.28 4 3.0.06 3.40 8.38 36—48 30 41.37 4+ 3.0.06 3.70 8.96 36—48
21 | 30 43.00 + 3.0.07 3.80 8.81 36—49 30 43.00 + 3.0.07 3.80 8.80 35—49
7 g 44.50 4 3.0.05 2.70 6.26 39—49 30 44.83 4+ 3. 0.04 2.30 5.14 41—48
33 30 47.16 4+ 3.0.04 2.70 5.78 43—54 30 47.00 + 3.0.04 2.70 5.78 42—54
36 30 47.86 + 3.0.06 3.40 7.12 40—57 30 47.83 + 3.0.06 3.40 7.15 40—56
4 30 47.20 4+ 3.0.04 2.40 5.05 42—51 30 47.30 + 3.0.05 2.50 5.33 42—52
5 30 49.20 4 3.0.06 3.10 6.28 41—54 30 49.20 4+ 3.0.05 2.90 5.99 42—54
6 30 51.50 4+ 3.0.06 3.20 6.31 45—57 30 51.40 + 3.0.06 3.30 6.42 43—5b7
i 30 54.50 4 3.0.08 4.60 8.38 44—63 30 54.60 + 3. 0.08 4.50 8.31 45—63
8 30 57.50 4 3.0.08 4.50 7.83 50—68 30 57.60 + 3.0.08 4.20 7.31 51—68
9 30 58.60 + 3.0.09 4.70 7.99 47—66 30 58.90 + 3.0.09 4.90 8.30 47—67
10 30 59.00 4+ 3.0.09 5.10 8.64 51—76 30 59.60 + 3.0.09 5.00 8.47 52—76
1L 30 63.10 4+ 3.0.09 4.90 7.78 50—72 30 63.20 4+ 3.0.09 4.90 7.83 52—68
12 30 65.00 + 3.0.07 3.70 5.69 59—73 30 65.40 + 3.0.07 3.70 5.56 60—74
12.3 30 68.90 4+ 3. 0.09 4.80 6.94 60—77 30 69.30 - 3.0.09 5.10 7.35 56—78
12.9 30 68.60 4 3.0.07 3.80 5.62 57—77 30 69.60 £+ 3.0.07 4.00 5.75 62—78
13313 30 71.10 4 3.0.09 4.90 6.94 63—87 30 71.10 -+ 3. 0.09 4.70 6.59 60—82
13.9 30 72.50 + 3.0.08 4.60 6.29 64—84 30 72.50 + 3.0.09 4.70 6.53 64—84
14.3 31 72.20 + 3.0.07 4.20 5.78 62—80 Bl 72.50 4+ 3.0.08 4.50 6.16 62—82
14.9 30 72.40 + 3.0.08 4.20 5.80 66—87 30 73.00 £+ 3.0.10 5.20 7.21 67—81
15.3 Sl 72.30 4+ 3.0.07 4.50 6.35 62—81 31 72.70 4 3.0.08 4.40 6.11 63—83
15.9 36 72.30 4+ 3.0.08 4.30 5.98 656—81 36 73.00 4+ 3.0.08 4.70 6.47 66—82
16.6 35 72.40 4+ 3.0.07 4.30 5.87 63—82 35 72.80 4+ 3.0.07 4.00 5.68 64—81
17.6 30 73.60 + 3.0.07 3.80 5.16 67—81 30 73.60 + 3.0.08 4.20 5.77 66—82
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TABLE 11

The periods of the lower growth activity or relative

growth stillstand in the length of fingers of the hand

[
Finger || Boys I Girls
| |
| |
i 13/4—21/4, 8—10, 11—12, 156 1/2 — 4 3—5, 83—10, 15 —
2 1 13/4—21/4, 89, 151/2 —> | 13/4—23/4, 8—9, 141/2 —
3 13/4—23/4, 89, 11—12, 1561/2 — 21/4—2 3/4, 8—10, 14 —
4 21/4—23/4, 8—9, 11—12, 1512 — 3 21/4—2 3/4, 9—10, 14 —
9 21/4—23/4, 8—9, 10—11, 16 — | 3—4, 8—10, 14 142 —

to 15 per cent of men and 20 to 25 per cent of wo-
men have a diferent ratio of finger lengths on both
hands. J. Jelin ek (1950) gives this length asym-
metry in 43 per cent of boys and 9 per cent of girls,
while M. F. Pospi§il (1959) in 15.82 per cent of
boys and 20.52 per cent of girls.

The established ratio of the length of fingers oc-
curring most frequently in Czechoslovak populations
may be, together with the ascertained size norm, a
valuable aid in their surgical reconstruction. The
absolute length of the individual fingers in various
age classes of Czechoslovak populations is determi-
ned by the mean values in Tables 1 to 10.

One of the most important questions for the sur-
gery of the hand is whether in the study of its growth
dynamics can be found some period of diminished
growth activity, or even a period of so-called rela-
tive growth rest. We believe that these periods of
smaller size increases, or the period of growth rest
will be able to be used for various operations of the
hand, especially of its skeleton, mainly in congenital
developmental defects.

We looked for such periods also in the tables and
on the given curve graphs of the growth of all five
fingers. Table 11 presents them in brief outline.

As it is to be seen from the figures and from this
Table, mutually first diminution of the growth acti-
vity was found together in the three radial fingers
already after 21 months of life. While in the case
of the thumb and the index finger it lasts only about
27 months, this period continues for the middle fin-
ger until about 33 months. At the age of 2 and a
quarter years an analogous diminution of the growth
rate sets in also for the remaining two fingers, i.e.
the ring finger and the little finger, and lasts until
33 months just as in the case of the third finger.
A further period of diminution of the growth rate
of all five fingers sets in bilaterally symmetrically at
about the eighth year of age, but lasts only one year,
till about 9 years. Only the thumb has a longer time
of diminished increases, because it lasts until 10
years. We should like to stress still another, roughly
one year’s period, when the curve of growth exhibits
a more gentle slope in boys. This is between the 11"
and the 12 year for the thumb, the middle finger,
and the ring finger. For the index finger we cannot
infer upon this period at all, because the growth
curve displays at this time a fairly steep ascent, and
precedes for the little finger one year, i.e. it lasts
approximately from 10 te 11 years.
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The growth process ends for the first four fingers
of boys after about 15 and a half years, the little
finger not exhibiting any increase until after about
the 16 year.

The first period of diminution of the mean length
increases is displayed on the hands of girls by the
index finger, and that again between 21 and 23
months. Half a year later, i.e. at 2 and a quarter
years, a period of diminished growth activity sets in
also for the third and fourth fingers. This period lasts
just as long as for the second finger till about two
and three quarters of a year.

The little finger and the thumb have, as far as the
length is concerned, a beginning of a complete qui-
escent growth period at three years. This, of course,
lasts for the fifth finger only one year, i.e. till four
years, while for the thumb perhaps till five years.
The other period of growth activity of the length of
finger diminished to a considerable extent begins in
girls everywhere except for the fourth finger after
about the eight year of life. In the case of the index
finger it does not begin until nine years and can be
observed only till the completion of the tenth year,
similarly as for the first, third, and fifth fingers. In
the case of the index finger this period of diminished
mean increases lasts also one year and already after
the ninth year a more rapid growth can be register-
ed again.

The attainment of such mean values, which, in
essence, nore more differ from the lengths measured
in the last age classes of both sets of ours, lies for
the individual fingers of a girl’s hand between 14 and
15 years. This finding does not exclude the possibi-
lity that in the following, i.e. after 15 years of age,
no more length increases would take place. The
length of all fingers is still increasing in that time,
similarly as probably still even after 18 years, of
course only insignificantly. The same holds good for
the hands of boys.

Our findings on the time of termination of the
growth of the hand (K. Hajnis§ in press) and its
fingers, especially in girls, are in agreement with the
generally earlier completion of bodily growth than
in former populations to whom our attention had
been drawn (J. A. Val§ik, oral communication).

DISCUSSION

Already M. D. Bunmnell (1944) and later again
J.H. Boyes (1964) stressed the importance of the




surgical period for the hand and its finger in the case
of congential defects. :

For good reason it can be assumed that the period
of diminished growth activity of the length of the
fingers established by our analysis can practically be
utilized for their operation in the case of the most
varied types of congenital defects occurring more
frequently in boys than in girls (G. Micali 1965).
On the basis of a minute analysis of the growth cur-
ves (see figures) we can recommend all the periods
mentioned. Yet we consider the mentioned third
period in boys, i.e. from 10 to 11 or from 11 to 12
years (Table 11), merely as an auxiliary one and
recommend its use only in urgent cases. Also the
performance of corrective operations on the fingers,
especially as regards the phalanges, we recommend
to carry them out after a certain lapse of time fol-
lowing the age which on the average was ascertained
for attaining the practically final length.

We believe that the quiescent period of growth
and the period of diminished growth activity are
most opportune for surgery. The growth of the hand.
just as of other parts of the body, as a matter of
fact, conditions mainly the growth of its skeleton.
Possible surgical interventions on the skeleton of the
phalanges which might cause a diminution of the
growth in the time of its great intensity, or its com-
plete stop, probably cannot act on the organism, in
the time of little or no growth so as in the time of
violent growth dynamics.

In the literaure only very few concrete data on
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GRAPH 2
The growth of length of the fingers. Right hand. Boys

the time of surgery on the fingers are presented.

H. Neumann (1965) recommends for surgery
of the thumb in the case of triphalangy the end of
the second and the beginning of the third year. This
period overlaps exactly with the time of the first
diminished growth activity of the thumb which we
found in boys, but precedes, the period of relative
growth stillstand by one year in girls.

The established growth dynamies of the fingers
1s, among others, also of importance for fixing the
time of surgery of syndactyly and other congenital
defects of the fingers and the hand, requiring their
reconstruction, or they may in whatever way nega-
tively influence their normal growth. B. Ry p & ¢-
kova (1951) reports that it is better to wait with
surgery of syndactyly until the fourth to the sixth
year and later. J. Geldmacher (1967) thinks
that syndactyly should be removed till ten years at
the latest. Otherwise hypoplasy of the fingers may
occur. Also H. Millesi (1965) points to the risk
of a belated surgical intervention which may result
in stoppage of the growth of the length of fingers
and thus in brachydactyly.

SUMMARY

The study of the size and growth dynamics of
fingers of both sexes of Prague children and young
people from birth to the 18™® year of age furnished
the following results:

1. Norms for the length of all fingers in the indi-
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vidual age classes, separately for the left and the
right hand, were established for boys and girls
Tables 1—10).

2. The mean relative length of fingers during the
postnatal ontogenetic development is always in the
order of 34251.

3. Through analysis of the growth curves, the
period of diminished growth activity or relative
growth stillstand of the length of fingers, which may
be used in surgery of their congenital developmental
defects, was determined (Table 11). The data we
measured and also further innumerous chronical in-
formation presented show that syndactyly and other
congenital developmental defects of fingers can be
expediently operated on primarily between 8 and 9
or 8 and 10 years.

4. The growth dynamies of all fingers is not the
same. For the first and the fifth finger three growth
phases were found, while for the second, third, and
fourth fingers four growth phases were established.

5. The different growth dynamics of both radial
fingers (1 -4 5) from the three middle fingers (2 4
~+ 3+ 4) can perhaps be explained partly by the
different function of the two groups resulting from
their position on the hand. The varying dynamics
of growth in both groups may be in the further de-
velopment a basis also for the phylogentic division
of the radii of the hand into these two groups, si-
milarly as it was the case in other animal taxons
(cf. e.g. Ungulata).

REFERENCES

BOYES, J. H.: Bunnell's Surgery of the Hand. — J. B. Lip-
pincott Comp. Philadelphia—Montreal, 1964.

BUNNELL, M. D.: Surgery of the Hand. — J. B. Lippincott.
Philadelphia, 1944.

CRHAK, L.: Prispévek k poznani morfologie dlané opavskych
chlapeii (A Contribution to the Knowledge of the Morpho-
logy of the Palm of Opava Boys). — Piir. sbor. ostrav.
kraje. 57, 3: 329—341, 1957. ;

DROBNY, IL: Relativna dlzka prstov deti Horného Liptova
(The Relative Length of the Fingers of Horny Liptov Chil-

50

dren). — Acta F. R. N. Univ. Comen. Anthropologia, 3,
5—8: 339—346, 1959.

ECKER, M.: Einige Bemerkungen iiber einen schwankenden
Charakter in der Hand des Menschen. — Arch. f. Anthro-
pologie, 8, 1875.

GELDMACHER, J.: Kritische Bemerkungsn zum Zeitpunkt
und zur Technik korrigierender Eingriffe bei angeborenen
FingermiBbildungen. — 84. Tagung der Deutschen Gesell.
[. Chirurgie, Miinchen, 1967.

HAJNIS, K., in press: The Growth of the Hand and the
Timing of Its Surgery. — Anthropologie, Brno.

JELINEK, J.: Prispévek k poznani morfologie dlané teckych
deéti (A Contribution to the Knowledge of the Morphology
of the Palms of Greek Children). — Zprivy anthrop. spo-
le¢nosti, 3, 3: 25—28, 1950.

KOENNER, E.: Ein Beitrag zur Morphologie der Hand. —
Verh. d. Deutsch. Gesell. f. Rassenforschung, 9, 1938.

KOLLMANN, J.: Plastische Anatomie. — Leipzig, 1886.

KOLLMANN, J.: Die Rassenanatomie der Hand, u. d. Per-
sistenz der Rassenmerkmale. — Arch. f. Anthr., 28, 1903.

MARTIN, R.: Lehrbuch der Anthropologie. — G. Fischer,
Jena, 1928.

MARTIN, R., SALLER, K.: Lehrbuch der Anthropologie. —
G. Fischer, Stuttgart, 1957.

MICALI, G.: Malformation Congenital of the Hand. — Lec-
ture at Congressus chirurgicus, Bratislava, 1965.

MILLESI, H.: Behandlungsergebnisse bei kombinierten Mif3-
bildungen der Finger. — Lecture at Congressus chirurgicus,
Bratislava, 1965.

NEUMANN, H.: Die operative Behandlung der Triphalangie
des Daumens. — Lecture at Congressus chirurgicus, Brati-
slava, 1965.

POSPISIL, M. F.: Morfologie ruky Luzickych Srbt (The
Morphology of the Hands of Lusation Serbs). — Acta
F. R. N. Univ. Comen., 3, 5—8: 311—325, 1959.

RANKE, J.: Der Mensch. — Leipzig, 1887.

RAUBER, A.: Lehrbuch der Anatomie des Menschen, —
Leipzig, 1892.

RYPACKOVA, B.: Dnesni stav operaci syndaktylie (Present-
day Surgery of Syndactyly). — CLC, 90, 36—37: 1081 a3
1084, 1951.

VALSIK, J. A.: Oral communication, 1967.

VIRCHOW, R.: Dinka. — Zeitschr. f. Ethnologie, 1895.

VOLOCK1J, V.: O dvuch formach ludskej ruky (On two
Forms of the Human Hand). — J. russ. anthrop., 13, 1924.

WEISSENBERG, R.: Uber die Formen der Hand und des
Fules. — Zeitschr. . Ethnologie. 1895.

Doec. Dr. Karel Ha jnis, CSe.,
Department of Anthropology Charles University, Prague 2,
Vinicna 7




