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Recently, however, Lazcano, Anzel and KellylO reported
a series of 5 cases from the Mayo Clinic. The screws
were later removed, and in 4 of the 5 cases recurrence
of dislocation ensued.

SUMMARY

An operation for the treatment of acromioclavicular dis
location has been described and discussed. It consists of
excision of tbe outer end of tbe clavicle and fixation of
the clavicle to tbe coracoid process witb a Bosworth
lag screw, in closer approximation tban in tbe normal
anatomical position. Tbe early results have been most
encouraging.

It is boped, at a later stage, to issue a report on the
long-term results.

1 wish to express my thanks to Dr. A. Rosenberg for the
photography.
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COMPARATIVE CRANIAL MORPHOLOGY IN THE NEWBORN
H. V. F. JORDAA , M.D., M.O. & G., Department of ObSTeTrics and Gynaecology, University of Cape Town

and Somerset HospiTal. Cape Town

While craniometric studies have been conducted on nearly
every major race, the literature is strangely deficient in
accurate investigations on the newborn infant's unmoulded
head. Variations in the different anthropometric cranial
and facial indices have been shown to exist between
different racial groups, but the same differences have
never been scientifically proved to exist in the newborn
of these same groups. The assumption that these differ
ences are present at birth in some degree is untenable,
bec..use it is known that the face and skull undergo
extensive postnatal development.

There is an extensive literature on the dimensions of
the newborn infant's head. Most investigators, while
appreciating the extent to which the birth process modifies
the cranial dimensions, have made some effort to avoid
inaccurate results by selecting for study only those heads
in which moulding was not detectable. Nonetheless their
cases were delivered vaginally so that the possibility of
some distortion by labour was always present. The
occipito-frontal diameter is particularly influenced by the
course of labour, but there appears to be a lack of
unanimity of opinion with regard to tbe exact way in
which it is altered.

The comparison of human skulls of different races is
greatly facilitated by the computation of different indices,
of which the cephalic index reflects on the ratio of length
to breadth. The cephalometric studies reported here were
conducted on Bantu (Xhosa) newborn infants. The
(southern) Xhosa people and the (northern) Zulus are
essentially one people in speech, physique, social organi
zation, etc. Their physical features are too well known to
bear repetition here, but in this context it should be
pointed out that their heads are long and narrow, the
cephalic index2 being 72·5. Keen3 gives an index of 71·6.
According to a table compiled by Deniker this must be
regarded as representing extreme dolichocephaly.

Two standards were determined for comparing the
results of my own investigations. The first was the cal-

culation of the cephalic mClex in the foetus at term based
on empirical formulae and developed by graphic methods
- the method of averages and the method of least squares.
The second standard represented the mean as computed
from the work of numerous workers in the past 13 decades,
selecting only those authors who exercised care in choosing
their material for study.

SELECTION OF CASES

In order to arrive as nearly as possible at the exact size and
proportions of the foetal skull in UTero and at term, Scaromon
and Catkins' made a special series of head measurements of
newborn infants in whom, they say, moulding was eliminated.
They selected two types of cases for their purpose. Firstly,
infants born by caesarean section without the prior occurrence
of labour pains, and secondly, infants born by breech extrac
tion where tbis extraction was quickly and easily performed.
In connection with the breech infants they state that con
siderable care in the selection of this group is necessary since
moderate moulding in some breech-born infants can often
be observed. It is of considerable interest to analyse the work
of these two authors because, as will be shown, our acceptance
of their statement that moulding was eliminated, and the
selection of cases for future studies, should be influenced by
the conclusions reacbed from such analyses.

Scaromon and Calkins' studied 33 infants. The measurements
were taken on the first day of postnatal life. Of these 33
infants 5 were premature. according to the menstrual history
and body length. One was postmature. Their cases can be
divided conveniently into 4 groups:'

Group 1. Palpable moulding (recorded by them as slight or
very slight) was present in 15 cases. All were breech deliveries.
The cephalic index for the group was 80·008.

Group 2. The cephalic index of 2 premature infants in
whom moulding was discernible, was 76·7.

Group 3. No moulding was present in 15 full-term infants
and 3 premature infants. The cephalic index for this group
was 79·7.

Group 4. The cephalic index of the unmoulded premature
group was 79·8.

The conclusion to be drawn is that, while moulding may be
present in easy breech delivery, it is not of such an order as
to influence the computation of the cephalic index. Also,
moulding may significantly alter the cranial shape in prema-
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The accuracy of the calculated cephalic index is brought
out by the comparison. The slight and very slight moulding
which was present in 15 cases of the Scammon and

The accuracy of these empirical formulae is best demon
strated by comparing the computed values for the occipito
frontal and biparietal diameters with the observed results of
workers who have exercised care in their selection of material
for study. For this purpose the measurements of Scarnmon
and Calkins' have been selected. The calculated values for
the biparietal and occipito-frontal dimensions show very small
deviations from the corresponding observed averages. The
most significant observation to be made from Tables I and IT
is that the deviations are increased in the last part of the
distribution, where birth moulding becomes an important
factor. Both dimensions are much decreased by head moulding
between 35 and 55 centimetres crown-heel length.

The assertion of Scammon and Calkins4 that birth
moulding was eliminated in their studies, is not correct
for, as can be seen from these tables, the deviations for
the observed values for the occipito-frontal and biparietal
diameters become increasingly great as the size of the
foetus increases. It is concluded that moulding was present
though not detectable by inspection and palpation, yet of
an order sufficiently great to be manifest as a significant
deviation by this method of analysis.

Since the caesarean sections were all elective, we are
left to conclude that even easy breech deliveries may be
associated with a degree of moulding which significantly
influences cephalometric studies.

Using the values liS determined by the formulae estab
lished by graphic methods, the cephalic indices at different
crown-heel lengths are as follows:

ture breech-born infants, as indicated by the cephalic index
of 76·7 in this group. The premature breech-born infant is
therefore best excluded from the biometric studies.

CALCULATION OF THE CEPHALIC INDEX IN THE FOETIlS AT TERM
BASED ON EMPIRICAL FORMUl.A.E DEVELOPED BY GRAPHIC METHODS

- THE METHOD OF AVERAGES AND THE METHOD OF LEAST
SQUARES

The increase of the external dimensions of the body in the
foetal period bears a rectilinear relationship to the body length.
The relation of these dimensions may be expressed as:

D = aL + b

where D represents the dimensions, a the total crown-heel
length of the body, and b the second constant. The formulae
for the dimensions of the head are characterized by a posi
tive ob' constant. 'a' represents the absolute rate of growth
in the dimensions with regard to growth in body length in
the period under consideration, and it may be determined by
the expression:

D,-D.
L,-L,

where L is given successive crown-heel lengths and D is the
value for any given dimension at these lengths. The relation
ship between the magnitude of the various external bodily
dimensions and age or time in the early foetal period have
been represented by curves and figures based upon analytic
convention expressing the relation of the total body length
to foetal age. The total body length with regard to time or
age in the foetal period is represented by the parabola:

L = 28 y'T - 0·74 - 35

2·5L + L
or T = 2·3 +~ 784

or T =( ~ + 1'25)'+ 0·74

Where T is the age in foetal or lunar months, and L is the
lotal crown-heel length of the body.

Crown-heel lengrh

5 Centirneters
25 Centimeters
50 Centimeters

Cephalic index

72·8
78·8
79·8

TABLE l. A COMPARISON OF THE COMPUTED AND ACTUAL VALUES FOR THE BIPARIETAL DIAMETER (369 CASES)

Crown-heel lengrh Crown- Biparieral Difference berween Calculated values
(mm.) rump observed Calculated (a) and (b) No. ar 5 cm. C-H lengrh

length mean of
Range Mean (mm.) max. min. mean (a) (b) mm. % cases CH Value % incremellt

200-250 225·3 152·3 54 35 45·3 44·8 -0,5 -1,1 52 25 49·5 24
250-300 273·1 183·9 66 43 53·9 55·9 0·0 0·0 46 30 59·0 19
300-350 323·9 223·7 77 52 62·5 63·5 +1·0 +1'6 36 35 68·5 16
350-400 376·6 248·2 78 58 69·6 72·4 +2·8 +4·0 36 46 78·0 14
400-450 423·2 287·9 84 66 77·3 82·4 +5'1 +6·6 29 45 87·5 12
450-500 471·4 318·5 99 70 87·0 91·6 +4'6 +5'3 24 50 97·0 II
500-550 523·4 358'1 102 85 94 101'4 +7'4 +7·9 27 55 106'5 16

TABLE D. A COMPARISO OF THE COMPUTED A 0 ACTUAL VALUES FOR THE OCClprra-FRONTAL DIAMETER (369 CASES)

Crown-heel length Crown- Occipito-frontal Difference between Calclllated values
(mm.) rump observed Calclllated (a) and (b) No. ar 5 cm. C-H lengrh

length mean of
Range Mean (mm.) max. min. mean (a) (b) mm. % cases CH Value % incremel1l

200-250 225·3 152·3 68 48 57·9 56·9 -1,0 -1,7 52 25 62·75 23
250-300 272·1 183·9 78 60 69·2 68·6 -0·6 -0·9 46 30 74·50 19
300-350 323·9 223·7 90 71 80 80·1 +0'1 +0'1 36 35 86·25 16
350-400 370·6 248·2 101 79 88·8 91' I +2'3 2·6 36 40 98·00 13
400-450 423·6 287·9 115 87 99·9 103·5 +3'6 +3·6 29 45 109·75 12
450-500 471 ·4 318·5 123 99 105·2 114·8 +5·6 +5'1 24 50 122·50 10
500-550 523·3 358·1 129 165 117·2 127·2 +9'8 +8'4 27 55 134· 75 0
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Calkins' series, do not materially affect the computation
of the index, for the effect of moulding is to reduce both
dimens!ons so that the error is correspondingly minimized.

CEPHALOMETRIC SURVEY

In the light of the conclusions reached from the detailed
and critical analysis of ihis large series of cases by 2
thorough and careful workers, I used only infants born
by elective caesarean section in my own survey. 0 in
fant born by caesarean section even a few hours after the
onset of labour, as for example in cases of prolapse of
the cord early in parturition, was included in the series.
One series of cases was measured by radiological methods,
and in order to determine whether moulding had occurred,
it may have been necessary to repeat X-rays in the early
puerperium to detect any rapid restoration to the un
moulded proportions. The cumulative effects of several
X-rays on the newborn infant's head may have been
responsible for effects not predictable at the time.

Initially I used cases of easy breech delivery in multi
para as well as the breech-born second of twins. In several
infants moulding was overtly present and the use of this
type of case was discontinued.

The material used in this study was as follows:

I. Bantll Infants - 50 Cases
(i) Elective caesarean section for disproportion 21 ca es

(ii) Caesarean section after the 38th week of gestation for
fulminating pre-eclamptic toxaemia 7 cases

(iii) Caesarean section for placenta praevia (not in labour)
17 cases

(iv) All other indications (vaginal abnormality, repeated
stillbirths, patient with an ileal bladder, prolapse of
the cord, pelvic tumour) 5 cases

2. Cape Coloured Infants - 50 Cases
(i) Elective caesarean section for disproportion 24 cases

(ii) Caesarean section after the 38th week of gestation for
fulminating pre-eclamptic toxaemia 10 cases

(iii) Caesarean section for placenta praevia (not in labour)
II cases

(ill) Other indications including vaginal abnormality, uterus
didelphys, pelvic tumour, diabetes mellitus, and acci
dental haemorrhage 5 cases

METHOD OF INVESTIGATION

Two methods of investigation were employed. The 100
cases referred to above were all measured directly using
an engineer's caliper with a vernier scale (cephalometry).
In addition, measurements were made on the cranium by
the method of triangulation radiography employing stereo
scopic methods. Anthropologists distinguish between
cephalometry and measurements made on the cranium
itself; they use the term craniometry in connection with
the latter type of measurement. Forty-seven craniometries
were conducted in this manner. The material can be c1a~,si

fied as follows:

The standard error of the mean for the Bantu group may
be written as a" I, for the Coloured group as a,2, and for the
Scammon and Calkins series as a,3. The next step was the
calculation of the standard error of the difference (a diff.)
using the formula:

(n = number of observations).
cr. = cr

n

cr diff. = cr.l + cr.2.

Having obtained the standard error of the difference, the
critical ratio is determined by the formula:

critical ratio = actual difference between means
cr diff.

RESULTS AND COMPARISON

Me/hod of Analysis
The frequency distribution of each measurement was

tabUlated, after choosing a suitable class interval. The arith
metic mean (a) and the standard deviation (a) were then
calculated. In order to compare the data obtained in the
2 groups, calculations were made to determine the critical
ratio between the 2 means of each index. This calculation
involves first of all the determination of the standard error
of the mean (a,) according to the formula

Sixteen films were found to be unsuitable. This represents
a high percentage of failure. Radiological craniometry,
performed by the method I adopted, thus left much to be
desired. The method was costly and lout of every 3 films
proved unsatisfactory for use. There was another reason
why this method was discontinued shortly after the com
mencement of the study, namely, the accuracy with which
direct measurement could be carried out as well as the
ease with which the identification of the anterior end-point
could be made - a procedure which was often difficult
on the X-ray film.

According to the laws of probability the significance of the
numeral values obtained for the critical ratio is as follows:
If the critical ratio is 2'5, a difference between the two means,
equal to Or greater than the observed difference, is not likely
to be found in more than 6 out of 1,000 comparisons of
groups drawn from similar population groups. Hence we are
justified in concluding that the observed differences are almost
certainly due to systematic and not to chance factors; in other
words that the observed differences are significant. This
conclusion is all the more justified if the more critical ratio
cxceeds 2·5. the significance becoming more and more im
portant as the critical ratio increases.

Comparison
The results of the cephalometric studies are recorded in

Tables III and IV. The average biparietal diameter for the
Bantu series was found to be 91.54 millimeters, which is
appreciably lower than that of obstetric teaching. Scammon
and Calkins' cited 35 series from authors who published means
for this dimension. The average for the biparietal diameter,
based on the findings of the work of all these authors. is
85·4 (Fasbender) to 1000 millimeters (Lizarzlik and Webster).
The mean obtained by 1eigs (Philadelphia. 1943) is not
included in these calculations. for this author obtained a value
of 137·6 millimeters for the biparietal diameter and 122·8 for
the occipito-frontal measurement. The mean for the biparietal
diameter based on the work of 35 authors is 93·61 millimeters.
In only 8 series are the means smaller than that of the Bantu
newborn infants; in the remaining 27 series the value is
greater. It may be stated, therefore, that the biparietal diameter
in the full-term Bantu foetus is in the lower limits of the
range for this measurement. It is of interest to note that such
workers as De Lee (92'5), William (92'5), lonner (92'5), and
Hector (92'2) obtained values lower than the average (93'61
millimeters) for all workers.

9 cases
3 cases
I case

12 cases
4 cases
2 cases

Banlll cases (I3)
I. Multiparous breeches
2. Breech-born infants (the second of twins)
3. Caesarean infants

Coloured cases (/8)
I. Multiparous breeches
2. Breech-born infants (the second of twins)
3. Caesarean infants
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TABLE Ill. MEASUREMENTS ON UNMOULDED HEADS OF
NEWBORN CAPE COLOURED INFANTS

Number

I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Sex

F
M
M
F
M
F
F
M
F
M
F
M
F
M
M
F
M
F
F
M
F
M
F
F
M
M
F
M
F
F
M
M
F
M
M
F
M
M
F
F
M
F
F
F
M
F
F
M
M
M

Age in
hours

10
2
7
4..

15-
16
2
7
I ..
5-
9
6

15
17
2

22
I ..

17-
5
4
9

21
4
n

11-
22t

I
7
9
8
3..
6-

15
7
4
I
7
8

15
9

22t
11
23
17
17
9
7
4
9
2

Crown-heel
length
(mm.)

495
500
515
500
505
495
490
500
515
500
490
500
495
485
480
495
510
495
490
495
485
500
480
510
485
490
485
495
495
490
500
515
495
505
495
490
495
490
495
495
515
500
510
500
495
495
505
485
500
495

Biparietal
diameter

(mm.)

92
94
95
92
92
93
92
93
94
93
92
93
92
91
92
92
93
92
90
92
91
92
89
93
90
91
89
92
92
91
92
93
90
93
92
89
91
92
91
92
94
92
93
94
92
92
93
91
92
92

Occipi/O
frontal

diameter
(mm.)

114
116
117
114
114
118
116
117
118
116
115
117
116
115
117
114
116
114
112
114
112
113
113
116
I11
113
112
115
115
114
112
115
112
113
113
114
116
117
116
117
118
117
116
118
116
112
114
112
113
114

TABLE IV. j\'IEASUREMENTS OF UNMOULDED HEADS OF
'EWBORN BANTU I 'FANTS

OccipifO-
Age in Crown-heel Biparietal frontal

Nllmber Sex hours length diamerl'T diameter
(mm.) (mm.) (mm.)

I F 2 495 90 115
2 M 7 488 89 114
3 M 4 490 89 115
4 F 8;\- 495 91 115
5 M 24 498 91 116
6 F 6 495 92 116
7 F 10 495 91 115
8 M 14 510 93 117
9 F 17! 500 92 116

10 F 18 495 92 116
11 M 5 505 93 118
12 M I} 485 91 116
13 M 3 510 93 118
14 M 4 495 92 116
15 F 12-1- 495 92 116
16 M 22! 490 90 115
17 F 17 495 91 115
18 F 4 515 9., 118
19 M 9 490 90 116
20 F 2;\- 495 91 116
21 F 11 485 90 114
22 M 17 498 92 117
23 F 13 500 93 117
24 M IH 495 90 113
25 F If 495 91 115
26 M 7 490 90 116
27 M 10 495 91 117
28 F 14 505 93 118
29 M lit 490 90 117
30 F 4 495 92 117
31 F 22 490 90 115
32 M 14 485 89 115
33 M 18 485 88 117
34 F 16 495 92 117
35 M 2 495 91 116
36 M 7 490 91 116
37 M 9 515 95 118
38 F 5 498 91 116
39 F 15 495 92 118
40 M 14 495 91 117
41 F 5 490 91 115
42 M 9 510 94 117
43 F 18 495 92 116
44 F 15 490 92 117
45 F 4 495 91 115
46 M 11 498 91 116
47 F 6 485 89 114
48 M 10 492 90 115
49 F 5 495 92 116
50 F 5 480 89 114

The mean for the Coloured infants in my series was 92·22
millimeters, which agrees fairly closely with the means of the
authors quoted In the previous paragraph. It is only 0·68
rnillimeters less than the corresponding figure for the Bantu
infants. No significance can be attached to the difference.

The mean values tor the dimensions studied, in millimeters,
are as follows:

The occipito-frontal diameter for the Bantu infants is
116'0 millimeters, whereas that for the Coloured group is only
114·7 rnillimeters. The range according to calculations based
on 28 series of measurements is 110·0 - 120·0 millimeters.
Again, Meigs' figure of 122·8 for this measurement is not
included. The mean is found to be 115·7 millimeters. It may
be said of the Bantu value of 116'0 millimeters that it is
barely above the average and that it is in the higher reaches
of the range for this dimension. Different workers have
obtained widely varying results in their assessment of the
occipito-frontal dimension. Thus De Lee and Williams, who
obtained identical means for the biparietal diameter, found
the occipito-frontal measurement to be 110·0 and 117·5 milli
meters in their respective series. The figure of 114·7 for
Coloured infants is slightly below the average.

In the 29 series listed by Scammon and Calkins, 12 authors
obtained a smaller, and 17 a greater value.

Dimension
BIP
O-F

Bant/l
91·54

116·0

Cape Coloured
92·22

114·7

CONCLUSION

An attempt has been made to determine the dimensions
of the head in the foetus at term. It is clear that English
obstetric teaching places the value for the biparietal
dimension higher than the determinations of recent
workers. This difference is probably because obstetric
teaching is based on measurements made 4 or even 5 days
after birth. While this has the advantage of being done
on a head which has largely recovered from the moulding
effects of parturition, it unfortunately introduces an error
owing to growth. The same may be said of the occipito
frontal dimension.

The results of my investigations show that the head of
the full-term Bantu foetus does not differ very markedly
from that of the Caucasian. The shorter biparietal and
longer occipito-frontal diameters in the South African
Negro suggest that the head is slightly narrower and
longer than in. for example, the Coloured group, which
differs not al all frol11 the Caucasian.

THE CEPHALIC INDEX

Computations based on the results of my cephalometric
studies yield a cephalic index for Cape Coloured infan:s
of 80·38. which is almost identical to Ihat obtained by
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TABLE V. THE CEPHALIC I 'DEX

Scammon and Calkins in their biometric investigations.
The mean index for a series of 50 Bantu infants was
78·52. These two indices were subjected to statistical
analyses, and a critical ratio of 25·90 was obtained (Table

V). The conclusion is therefore justified that the observed
difference (1'86) between the arithmetic means for the 2
series almost certainly arises from systematic and not
chance factors; in other words, these cephalometric studies
show that Bantu infants are more dolichocephalic than
Cape Coloured infants at birth.

This difference between the 2 groups of infants may
at first sight appear contrary to what was expected,
especially in view of the fact that the Cape Coloured
number among their ancestors certain Southern Negroid
ethnic groups, namely, the Bushmen (cephalic index 75'8)
and Hottentots (cephalic index 70'5). Moreover Bushman 
Hottentot hybrids have been shown to have an index of
73-4, which is roughly an average of the 2 individual
groups. Reasoning in a purely arithmetic way one would
expect the index for the Cape Coloured people to be
lower than its proved figure of 75,8.8 However, the inheri
tance of cranial characteristics seems to be a complex
affair, probably because so many independent variables
are involved in the process that it cannot be expressed
in terms of simple Mendelian factors. 9

The fact that isolated inbreeding can produce a fairly
stable and constant mean cephalic index, and the further
fact that interbreeding between diverse stable groups
introduces modifications in the descendants, indicate that
hereditary transmission is a factor of some importance.
The complexity of the problem of inheritance emerges
from the measurements made by Sullivan10 (1919) on the
Samar united twins, of whom Lucio bad a cephalic index
of 80·8 and Simplicio an index of 85·5. However, while
the genetics of head-form are not simply resolvable, it
must be conceded that within a homogeneous group under
stable conditions the cephalic index remains constant for
a long time, and this must arise mainly from hereditary
transmission.

There is thus no method by which the inherited cranial
form of these people with their multiracial origin can be
predicted. The adult index is 75·8 and in the foetus at
term the index is no different from that, for example,
obtained by Scammon and Calkins in their investigations.
The computed index based on empiric formulae does not
differ appreciably from that for Cape Coloured and
American infants.

Different workers have obtained widely differing results
in their studies on the full-term foetus, the exercise of
insufficient care in the selection of material having been
the main factor responsible for this lack of uniformity.
In Table VI are recorded the indices which have been
calculated from the investigations of different workers.

Cephalic index
Standard deviation
Standard error of mean
Standard error of diff.
Critical ratio

Banfu Cape Col.

78·52 80·38
0·2573 0·4377
0·03639 0·0691

0·07178
25·9

TABLE VI. THE CEPHALIC INDEX IN THE NEWBORN (BASED
ON THE MEASUREMENTS OF DIFFERENT WORKERS)

Crown-heel range
(mm.)

Race ----- Author
45D--500 500-550

Rhenish 79·64 76·57 Caspar
(106) (79)

German 73·72 74·99 Spondi
(74) (6)

French 80·85 80·69 Ribemont
(164) (81)

French 80·00 80·69 Depaul
(98) (102)

French 80·77 80·69 Solares
(40) (57)

French 79·82 81·19 Lafaille
(70) (64)

Greek 82·85 79·82 Corrado
(52) (80)

Norwegian 73·05 74·78 Kj6lseth
(I) (1)

German .. 80· 15 80·26 Weisz
(?) (?)

Figures in parentheses indicate the number of heads measured.

The findings of the 3 French workers show close agreement
in the index, being just above 80. Indices below 75 were
obtained by 2 workers, namely, Spondi (German) and
Kj61seth, working in Christiana. Their series are however
too small (6 and 1) to form the basis of discussion and
comparison - even if the values quoted are correct. How
ever, Caspar (Rhenish) in a series of 79 cases, obtained
an index of 76·57.

Ever since its inception the cephalic index has remained
the major criterion of human affinities and development.
Morant, in 1918, claimed that only one character has been
found which is capable of making an absolute distinction
between more than one of the groups (i.e. of humans), and
that is the cephalic index. Thus the value of the index
is established, but it can be accepted only as a total
response to a number of variable factors, some of which
are probably obscure. Abbie,11 who adopts the attitude in
his 1947 paper of seeking some unifying principle under
the apparent diversity of the multitude of observations,
considers head-form in relation to many factors including
race and individual development. He finds the term 'race'
objectionable on politico-sociological grounds - an
attitude for which there is much to be said, especially
in view of the fact that the word is used equally for the
whole human species and for sections of that species.

The cephalic index of the newborn infant falls within
a very restricted range which is close to the lower limit
of brachycephaly (78'82). Skull differentiation shows 4
stages, of which the first is a common human stage at
birth. Common human heredity determines head-form until
birth.
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SUMMARY

Bantu and Cape Coloured infants were studied, special
care having been taken to avoid the unpredictable alter
ation of cranial form introduced by head moulding. The
findings show that the foetus at term, of both group,
has an index which faUs within the range of what
anatomists and anthropologists have come to accept as
normal for the human race.

One of the features brought out by this study is the
greater frequency of true dolichocephalic forms among
Bantu foetuses at term. The term dolichocephaly is used
here according to the index grouping suggested by Abbie:
brachycephaly, over 82; and dolichocephaly, under 78. 0

difference in cephalic index was demonstrated between
males and females of either group investigated.
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MULTIPLE PULMONARY HYDATID CYSTS
R. P. HEWITSON, F.R.C.S. (E 'G.), F.R.C.S. (Em .)

Thoracic Surgeon, Somerset Hospital, Cape Town

As with other diseases, the diagnosis of hydatid infestation
has come to be made more frequently and with greater
confidence in recent years, owing to developments in both
diagnostic and surgical techniques. In the past, some cases
of hydatid disease of the chest may have been misdiag
nosed under any of the following headings: 1 acute pneu
monia or pleurisy, spontaneous pneumothorax, empyema,
lung abscess, lung tumour, tuberculosis with haemoptysis,
or bronchiectasis. Improved radiology and earlier surgery
have now led to a more accurate diagnosis in some of
these cases.

Thus the reported incidence of hydatid disease in the
lung, relative to other organs, has undergone modification,
and multiple hydatid cysts are found more often than is
commonly thought.

This paper discusses the mode of infestation in multiple
pulmonary hydatid cysts and their treatment.

ROUTE OF INFECTIO

With the concept that the liver forms the primary filter
of ova that are absorbed via the portal system from the
bowel, it has been held that perhaps 75 % of cysts are
to be found in the liver, and that when other organs
are affected the liver is involved as well in 50% of such
cases.~ The lung, as the second filter, was said to be the
site of cyst development in 10 - 20% of cases. Jenkins,3
in ]949, put the figures at 60 - 70% for the liver and 23%
for the lung. However, some recent figures would indicate
a much higher percentage for the lung. Jidejian: in the
Lebanon, found that 52 % of his patients had hepatic cysts
(178 cases) and the lung was affected in 30% (104). In
New Zealand,5 between 1946 and ]955, 946 patients were
admitted to hospital for hydatid disease. Of these, 374 had
hepatic cysts, i.e. approximately 40%, while during the
same period 320 patients had thoracic cysts, a figure not
far short of the incidence for the liver; this would seem
to be more in keeping with experience in South Africa.
It would appear that the more recent the series, the
greater the incidence of pulmonary infestation. However,
in Iceland lung cysts have apparently been very un
common6 for no very definite reason.

Experimentally it has been found that in animals the
introduction of live ova into the bowel usually result in
a predominance of pulmonary cysts, and in the squirrel
as many as 97% of the cysts form in that site.7 It has
been suggested that the hepatic capillaries are particularly
large in such animals, and that the ova can therefore pass
through quite readily.

Most authors have favoured the portal system as the
route of entry, since the emphasi has been so largely
upon the liver in the past. However, if there is indeed a
much higher incidence of pulmonary cysts than wa
thought, attention may be given to alternate routes which
have been postulated. Thus, the lymphatic route has been
suggested, whereby the ova travel up the thoracic duct
to reach the right side of the heart, and thus bypass the
liver. Occasional cysts have been reported in the posterior
mediastinum, but it has been suggested that they should
be found more frequently if this is a common route.
However, the embryo is about 25 microns in size and
thus could easily be carried further on by the lymph
stream.

In most series there is a predominance of cysts in the
right lung, and the lower lobe is particularly affected.
This has led to the suggestion that the embryo may actively
migrate through the diaphragm. The embryo is indeed
capable of some motility, but if it did behave in this way
one would expect to find many more cysts in other organs
adjacent to the liver, without such a predominance in the
lung. Also, the difference in incidence in the two lungs
is of the order of 65: 3519

- one would expect a far
greater incidence on the right if this route were common.

It was suggested as far back as 1877, by Bird, that
the ova may reach the lungs by inhalation. These small
ova could be carried readily in the dust which i so
common in sheep-rearing districts. Barret:,' Dew, and
others have discounted this possibility on omewhat flimsy
grounds. Experimentally, Deve9 insufflated live ova into
the tracheas of rabbits and was able to obtain lung cysts
by this method in many cases. Live ova can urvive for
long periods on the coats of animals and, while most
inhaled particles are probably removed by ciliary action,

l




