THE INTERRELATIONSHIPS BETWEEN FETAL
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MATERNAL HEIGHT*
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One of many fascinating problems concerned with fetal physi-
ology is that pertaining to the factors governing fetal growth. An
extensive literature on this subject confirms the prevailing opinion
that there are many factors concerned, and that each contributes to
the whole in greater or lesser degree.!

As a result of a clinical comparison of the maternal pelvis and
of the fetus, Lane® in 1903 concluded that “the child grows in utero
in such a manner and at such a rate that at full term his size is pro-
portional to that of the mother’s pelvis through which he has to
pass in order to be born.” The validity of such a law of proportion
finds ready acknowledgment in the case of progeny of different
species. Clinical observation in veterinary obstetrics has repeatedly
demonstrated that the size of the female, not that of the male, fixes
the size of the fetus. Williams™ reports results of crossing small
mares with large draft stallions of more than three times greater
weight in which not one case of dystocia attributable to excessive
volume of the fetus was noted.

Controversy over this subject as applied to women had pre-
vailed for a long time prior to Lane’s report, and as early as 1887
La Torre® offered data in support of his contention that fetal weight
bears no relationship to pelvic size. Contrariwise, Pinard® con-
cluded that the average weight is larger in women with narrow
pelves, and postulated an explanation for this. Seemingly it was
the report of Pinard which prompted Wilcke to make similar
studies in patients with small pelves, and he presented findings show-
ing lesser weight for the newborn of such women than for the new-
born of women presenting “normal pelves.”

Carrying forth an investigation in which he employed the identi-
cal methods of Lane, Leicester’ could not agree with the conclusions
of his countryman, for he found no such striking relationships as
had been described. ‘

Of much interest in this connection is an editorial appearing in
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the Lances® in which it was stated, “To prove such a contention as
Lane’s, we think that a series of measurements of the pelvis carried
out either on the cadaver or living subject under anaesthesia would
be necessary, since differences of so small a measurement as a quar-
ter of an inch are in question.”

We, of course, must respect the sincere efforts of each of the
aforementioned investigators. Yet at best their methods were quite
inadequate, and their results are, therefore, not conclusive. One
cannot justly employ any single linear measurement—and that
crudely taken—to depict true pelvic size. The situation of the
greatest pelvic diameter of the pelvic inlet may vary greatly, but
even such a measurement, when accurate, cannot be acceptable as
revealing pelvic size, as Scheyer® has ably demonstrated. In his
observations of Chinese female pelves, he has noted that in lepto-
somes the surface area of the inlet is larger in the “long oval pelves”
than in the “transverse oval,”” whereas this relationship is reversed
in the pyknic. (His method for determining inlet surface area was
not reported.)

The advancement of roentgen pelvimetry to its present stage
of simplicity has brought to our possession a very convenient, and, in
fact, the only method for accurately visualizing and measuring the
true pelvic inlet. Employing such roentgen technic, a method for
evaluating pelvic inlet surface area was devised, and this investiga-
tion of maternal pelvis-fetal weight relationship undertaken.

v. Gutfeld* in 1913 reported a direct relationship between mater-
nal stature (height) and weight of the newborn. The question arises
if pelvic size and fetal weight are directly correlated, i.e., whether
stature is indicative of pelvic size. We have, therefore, considered
this problem also.

Method

According to the methods devised and employed by Thoms,'
tracings of the pelvic inlet were made from pelvimetric films of
362 white primiparous patients. By superimposing sheets of
kodaloid, and cutting with a keen-edged blade along the inlet out-
line, a true pattern of each inlet was obtained. These figures were
carefully weighed on finely balanced scales. The weight of koda-
loid per square centimeter was determined by weighing several
samples 25 centimeters square, and with this value the actual surface
area of each kodaloid figure was computed by simple equation.

Kodaloid is ideal for making comparative observations of this
nature. It is of uniform density and thickness, and is non-hygro-
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TasLE 1

CORRELATION TABLE FOR WEIGHT OF NEWBORN AND SIZE OF PELVIC INLET
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grams

5000

4900
4800
4700
4600
4500
4400
4300
4200
4100
4000
3900
3800
3700
3600
3500

3400

mean
3300

3200—
3100
3000
2900
2800
2700
2600
2500.

—

—

Q| = =N

-}

Pl N|INdN
w

HN

Nmn—-ummNﬂ\IO\O\wNN — ] -

w
w

r

N

N = | |

—
N N T AN
—_ N w9 -] ]

W N W | e
— W lWwWw|lWw]|wvijo
bt | et | o | )

—

—

-~ h)lto alola]lo —Il

-0 N

80
0
0

cm
70
75
85
90
95
110
115
120
125
130
135
14
145
150
155

mean



358 YALE JOURNAL OF BIOLOGY AND MEDICINE

scopic, hence such source for error may be ignored. Furthermore,
its transparency readily permits direct tracing.

TasLE 11 TasrLe 111

CORRELATION TABLE FOR LOWEST CORRELATION TABLE FOR HIGHEST
QUARTILE OF TABLE 1 QUARTILE OF TABLE 1
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One must concede that the width of the pencilled outline from
which the pattern is cut is slightly inconstant in the same and dif-
ferent tracings, yet, at most, this can be but a negligible source
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of error, and does, of course, tend to be TasLE IV
a factor common to every tracing. This  correLaTION TABLE FoR
possibility is significant only in that it  MIDDLE QUARTILES OF
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image of the pelvic inlet. 1
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birth, and includes only infants of 2500 440
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pregnancy was terminated by cesarean 4300 1 |1
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Table I is a distribution diagram of 35 6l 6 4
362 cases constructed on axes of pelvic 3400
inlet area and newborn weight. Con- mean 7 jrj2
sidering the group as a whole, the coefi- 3300 s 2 1213
cient of correlation between weight of 3200
infant and size of inlet is +0.223. The 8) 5 |81
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arise by random sampling from an un- 3000 3 13
correlated group is less than one in ten 4,
thousand. The observed correlation 1 13
must be, therefore, regarded as signifi- 2800 6l 3 |3
cant, indicating a definite trend toward 2700 1=
infants of greater weight in patients with ¢4,
larger pelves. 1

From a further analysis, however, it 2500 "o ;e S oo
is apparent that this trend is due chiefly fo 22 g = =9

to a preponderance of small infants in
patients with small pelves. Tables II, III, and IV are distribution
diagrams of cases grouped as small, large, and medium pelves. The
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last of these tables includes all cases lying within the interquartile
range, whereas the large and small lie above and below that range.

The mean weight of infants in each of these groups is 3,127
gms., 3,405 gms., and 3,403 gms., representing small, medium,
and large pelves respectively. The mean weight for the “small”
group is 278 gms. less than is that for the “medium”; this 5.1 times
the standard error of the difference, and hence statistically signifi-
cant. The difference between the mean weights of the middle and
upper groups is only 2 gms.; this is 0.035 times the standard error
of the difference, and hence not statistically significant.

This analysis reveals that patients with small pelves have infants
which, on the average, are significantly smaller than are the infants
of patients with medium-sized pelves. The infants of patients with
large pelves, however, are not significantly different from the
average.

TasLe V
CORRELATION TABLE FOR MATERNAL HEIGHT AND SIZE OF PELVIC INLET
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TasLe VI

CORRELATION TABLE FOR FETAL WEIGHT AT BIRTH AND MATERNAL HEIGHT
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Tables V and VI are distribution diagrams of 98 and 78 cases
arranged on axes of maternal height and pelvic size, and maternal
height and fetal weight at birth.
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A very striking coeflicient of correlation of 0.643 exists between
size of pelvis and maternal height, the taller women having larger
pelves. This coefficient is proven to be statistically very significant
(“t” test®).

A coefficient of correlation equal to 0.269 exists for maternal
height-fetal weight relationship. This approximates the trend
noted in Table I.

Conclusions

There is a very striking tendency for women with small pelves
to have smaller infants than do women with medium sized pelves.

The newborn of women with large pelves do not differ signifi-
cantly in weight from newborn of women with medium pelves.

Maternal stature (height) and pelvic inlet size are directly
correlated. Stature tends to be indicative of pelvic size.

The relationship between maternal height and weight of the
newborn parallels that between the size of the pelvic inlet and the
weight of the newborn.

REFERENCES

1 Dietrich, H. A.: Anatomie und Physiologie des Fetus und Biologie der Placenta.
Biologie und Pathologie des Weibes. Halban u. Seitz. . Bd. 6, Teil 1,
p- 163. Urban u. Schwarzenberg, Berlin, 1925,
2 Editorial: The relations between the pelvis and the foetus. Lancet, 1903,
ii, 963.
3 Fisher, R. A.: Statistical methods for research workers. Oliver & Boyd, Lond.,
1934,
4 v. Gutfeld, F.: Uber den Einfluss Korperlicher und sozidler Verhiltnisse der
Mutter auf die Korpermasse ikrer Neugeborenen. Ztschr. f. Geburts. u.
Gyn., 1912, 73, 266.
5 Lane, C. A.: A clinical comparison of the maternal pelvis and of the foetus in
Europeans, Eurasians, and Bengalis. Lancet, 1903, ii, 885.
6 La Torre, F.: Du développement du foetus chez les femmes & bassin vicie.
Doin, Paris, 1887.
7 Leicester, J. C. H.: The relative size of the maternal pelvis and of the foetus
in Europeans, Eurasians, East Indians, and Bengalis. Lancet, 1907, i, 150.
8 Pinard, A.: (Quoted by Wilcke.)
9 Scheyer, H. E.: Anthropological and roentgenological observations on pelves of
Chinese women. Chinese M. J., 1934, 48, 1228.
10 Thoms, H., and Wilson, H. M.: Roentgen methods for routine obstetrical
pelvimetry. Yale J. Biol. & Med., 1938, 10, 437.
11 Wilcke, K.: Das Geburtsgewicht der Kinder bei engen Becken. Beitr. z.
Geburts. u. Gyn., 1901, 4, 291.
12 Williams, W. L.: Veterimary Obstetrics. Andrus & Church, Ithaca, 1909,
p. 728.



