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to displacement of vault bones without overlapping). When
the beam is parallel to the suture line the image -Fecords
ihe displacement only; but, apparent overlapping of the
images is produced if the beam is oblique relative to the
:suture line. Thus Billing proved experimentally that dis­
placement could produce an appearance of overlapping
under certain projectional conditions. ,.""

The larger the angle of the incident X-ray earn the
greater the degree of seeming overriding. Borell.and Fern­
strom3a investigated this phenomenon, using foetal heads as
models; they found that 'seeming overriding over a
distance of 2 cm. or more is not produced if the angle the
beam forms with the suture does not exceed 30°'. Because
'of the difficulties in application they consider Spalding's
sign to be present only in those cases where the overriding
exceeded 2 cm. 'and the beam formed a small angle with
the suture'.

Both the breech cases described in the present article
appeared to show displacement of the vault bones in one
'view and overlap in another. One may ask why two
'apparently normal breech presentations should show dis­
placement of skull bones. The following.are possible ex­
planations :

I. Both mothers were at term. BoreU and Fernstrom'
have shown that displacement (as distinct from overlap)
'is seen in (a) intra-uterine death and (b) during or shortly
(up to one week) before labour; in their group of live
births disalignment before the onset of labour was pre­
sent in 10% of foetuses pr.esenting by the breech, and
during parturition 65% showed this feature. I believe that
:this factor is of importance.

2. Prone projection is commonly used in obstetric radio­
,graphy because this view causes compression of soft tis­
sues, with resulting increase in detail and reduction in
exposure. Magnification of the foetus is reduced to a
minimum by its close apposition to the film. In both of
the cases described, the mother, supported by pillows, lay
on her baby during exposure, and liquor amnii at term
may not be of sufficient volume to prevent unequal pres­
sures being applied to the skull. This aspect of the pro­
blem is not referred to in the iiterature.

3. The numerous attempts at external cephalic version
that had been made in case 1 probably had no effect on
the foetal skull, because (a) they were attempted at inter­
vals of one week, and (b) 18 hours elapsed between the
final attempt and X-ray. Caffey' states that moulding per­
sists for no longer than several hours after birth.

It is therefore felt that the probable explanation of the
Spalding's sign in these two breech presentations is a com­
bination of (a) displacement of skull bones (by approach-

ing labour' and by pressure) and (b) radiographic projec­
tional error.

SUMMARY

I. The mechanism of Spalding's sign ID intra-uterine
death is discussed.

2. The causes of overlapping are listed and the differ­
ence between Spalding's sign and displacement are dis­
cussed.

3. Two cases of breech presentation with apparent over­
lapping of the cranial bones are discussed and possible
explanations listed.

4. Whereas the prone position is a most satisfactory one
in obstetric radiology, and widely used, attention is drawn
to its incrimination in the production of a false Spalding's
sign.

5. The question of any appearance resembling a Spal­
ding's sign on a single prone film is raised. It is felt that
it carries weight (a) in the presence of clinical support
and (b) if other satisfactory radiological criteria of intra­
uterine death are present. In the absence of (a) or (b),
Spalding's sign should be further investigated by exposing
radiographs in the prone or lateral recumbent position,
especially in cases of breech presentation and cases where
the liquor amnii is deficient either through oligohydram­
nios or rupture of the membranes.

I wish to thank Drs. L. Werbeloff and R. E. Kottler, of
the Department of Radiodiagnosis, Groote Schuur Hospital,
for helpful advice and criticism, and Dr. J. G. Burger, Medical
Superintendent, for permission to publish.
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THE RENAL PARENCHYMAL FACTOR
S. M. WOLPERT, M.B., RCH., D.M.R.D., Diagnostic X-ray Department, King Edward VUf Hospital, Durban

The pyelographic assessment of functioning renal tissue
has been investigated by numerous workers. Braasch and
Merricks3 (1938), Kleeberg and Dreyfuss10 (1946) and
Billing' (1954) all commented upon the roentgenographic
parameters of renal length and breadth. Moell" (1956), in

addition to investigating the size of the kidney on the
X-ray, assessed the renal area both planimetrically and
by applying the geometrical formula for the area of an
ellipse. He found the two values to correspond. Besse,
Lieberman and Lusted' (1958) found a direct relationship
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between the kidney area as seen on the film and the kid­
ney mass as found at autopsy. This was confirmed by
Moell '2 (1961).

The thickness of the renal parenchyma has been studied
or mentioned by several authors. Pendergrass" (1943) men­
tioned the relative proportion of cortex to medulla. He
proposed a line to be drawn through the tips of the renal
calyces to demarcate the collecting system from the paren­
chyma. Burns, Drew and Dean' (1953) discussed the thick­
ness of the parenchyma; so also did Olsson'3 (1954) and
Hodson' (1960). In 1959 Hodsons described an interpapil­
lary line drawn through the tips of the outer renal papil­
lae. He found that this line bore a constant relationship to
the surface outline, and that the thickness of the renal
'substance could be measured as the distance between this
'line and the surface of the kidney.

Vuorinen, Pyykonen and Anttila15 (1960) appear to be
the first to attach absolute values to the amount of func­
tioning renal tissue and described their 'renal cortical in­
·dex' relating the size of the collecting system to the total
renal size. In 1962 Vuorinen, Anttila, Wegelius, Kauppila
and Koivisto16 mentioned that in the assessment of renal
pathology not only did the renal cortical index rise under
pathological conditions but that the difference, where
present, between the indices for the two kidneys was an
even better index of renal pathology. Vuorinen and his
colleagues pointed out that in kidneys with an irregular
shape their simplified method for obtaining the renal cor­
tical index must lead to results that deviate from the re­
'suits obtained in kidneys with regular outlines. However,
1hey quoted Hodsons as mentioning that a change in the
shape of the kidney may cause deformity of the calyces
:and also Frimann-Dah1; who in 1961 reported that a
deviation from the 'normal' form of the left kidney was
,often accompanied by changes in the calyces.

Vuorinen et al.'6 also admitted that their index presup­
posed that the form of the collecting system was identical,
-or almost identical, with the outline of the whole kidney.
This is not always true, because the thickness of renal
substance is greater at the pole of a kidney than in its
lateral parts,' and also because when pathological changes
·occur they are not evenly distributed.'·s

For these reasons the author tried to devise a more accu­
rate index of functioning renal tissue by measuring the appa­
rent thickness of the renal parenchyma directly on the X-ray
and correlating this value with the sum of the length and
breadth of the collecting system. At the outset it must be
mentioned that the values obtained are still only approxi­
mations. because the following factors have been ignored
in this study: the effect of rotation of the kidney about
its various axes,"s geometric enlargement of the kidney,
and the fact that when the patient is supine the caudal
pole of the kidney is at a greater distance from the table
top than the cranial pole." However, as stated above,]'"
there is a direct relationship between the observed roent­
genographic kidney area and the actual kidney mass; the
values are therefore considered to be valid.

In order to avoid confusion with the renal cortical in­
dex, and as the segment of kidney tissue assessed included
both cortex and medulla, the term 'renal parenchyma I
factor' was coined. A scheme was devised whereby for

A

Q

Fig. I. Diagram of kidney marked to show points of
reference (see text). If, because of variations in the caly­
ceal pattern, lines MP, IQ or OR were difficult or im­
possible to obtain, three equivalent lines at equidistant
intervals from each other perpendicular to tangents on
the renal surface were marked from points along the
interpapillary line EFGH.

each kidney 9 arbitrary measurements of renal paren­
chymal thickness were assessed, summated, and correlated
with the sum of the length and breadth of the renal col­
lecting system. A rigid scheme of renal measurement wa
adhered to. The measurements were only taken on radio­
logically normal intravenous pyelograms (IVP ). The film
on which the whole of the renal circumference and the
dye-filled collecting system was completely seen was u ed.
It there was any doubt about the precise position of a
point of reference the film was discarded. This was nece ­
sary in about one-third of the IVP examined. Where
possible, both kidneys were measured on the one film; it
was possible in 25';10 of the cases only. The following
points were marked on the film (Fig. I):

(a) Points A and B marking the points of maximum dis­
tance between the outline of the cranial and caudal
poles of the kidney.
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Fig. 3. Histogram to show the distribution of the
parenchymal factor for the left kidney (50 cases).
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Fig. 2. Histogram to show the distribution of the renal
parenchymal factor for the total series (l01 cases).

(Figs. 3 and 4) reveals a more even range of distribution
of the renal parenchymal factor on the left side than on
the right. As mentioned above, it was only possible in 25
out of the 101 cases to assess the renal parenchymal fac­
tor on both sides on the same film. An analysis of this
small series showed that in 15 out of the 25 cases the
renal parenchyma I factor on the left side was larger than

(b) Line CD marking the innermost border of the renal
margin.

(c) Points E, F, G and H marking the tips of the renal
papillae. .

(d) Points I, J, K and L such that the lines HI, HI, EK
and EL are perpendicular to tangents on the renal
surface.

(e) Points M, Nand 0 marking the midpoints of EF,
FG and GH.

(j) Points P, Q and R such that the lines MP, NQ and
OR are perpendicular to tangents on the renal cir­
cumference.

From the above indices the sum of the renal paren­
chymal measurements, namely EL+EA+EK+MP+NQ
+OR + HI + HB+ HJ, was obtained; and the breadth of
the collecting system was considered to be the maximum
distance between CD and the outermost renal papilla at
right-angles to the length of the system. The renal paren­
chymal factor was considered to be the ratio between the
length plus breadth of the collecting system and the
sum of the parenchymal measurements, i.e.

renal EH +breadth of collecting system
parenchymal

factor EL+EA+EK+MP+NQ+OR+HI+HB+HI

Material and Results

101 IVPs were arbitrarily chosen in accordance with
the criteria described above, from patients at the King
Edward VIII Hospital during the years 1962-63. 58 were
from male patients and 43 female. No distinction was
made between African and Indian patients. 50 left kid­
neys and 51 right kidneys were chosen. In the subsequent
ratio studies no distinction was made between male and
female patients, but a distinction was made between the
left and the right kidney.

The values for the renal parenchymal factor for both
kidneys varied between ·32 and '64. The factor for the
left kidney varied between ·32 and ·62 and the factor for
the right kidney varied between ·32 and ·64. Table I re-

TABLE I. THE RENAL PARENCHYMAL FACTOR OF THE TOTAL SERIES
WITH COMPARISON BETWEEN THE LEFT AND RIGHT KID:-IEY

Left Right Total
'30- '34 3 3 6
·35 - '39 8 5 13
'40- ·44 11 16 27
'45- ·49 10 16 26
,50-'54 8 5 13
·55 - ·59 7 5 12
'60- ·64 3 1 4

Number of cases 50 51 101

Mean renal paren-
chymal factor -47 ·45 -46

Standard deviation ·095 ·053 ·079
Standard error

of mean ·012 '007 ·008

presents the spectrum of results obtained, and Figs. 2, 3
and 4 the same in histogram form. The me:l.ll renal paren­
chymal factor for the total series was -46. For the left kid­
ney it was ·47 and for the right kidney ,45.

Comparison between the histograms for the two kidneys

on the right. The differences of values ranged from ·01 to
,13. In 10 out of the 25 cases the renal parenchymal fac­
tor on the right side was larger than on the left. Here the
differences ranged from ·02 to '08. It is felt that the series
is too small to allow any conclusion to be arrived at, but
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Renal Pmnclrymal faclor 4
Fig. 4. Histogram to show the distribution of the renal
parenchymal factor for the right kidney (51 cases).
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it is interesting to note that Vuorinen et al.'· found in
their investigation into the renal cortical index that that
index was larger in the left kidney than in the right.

Clinical Application of the Renal ParenchYl1wl Factor
The main application of the renal parenchymal factor

is intended to be in the diagnosis of the renal changes of
chronic pyelonephritis, where, as Hodson' points out,
characteristically there are in the kidney areas of coarse
scarring with marked contraction of the renal substance
which, if large enough, are associated with atrophy or
fibrosis of the renal papillae. It is expected that the renal
parenchymaI factor will be elevated under these circum­
stances. An investigation into this matter will form the
subject of a further paper.

SUMMARY

A method for measuring the renal parenchymal factor,

which is an index of the amount of functioning renal
tissue, is described. It differs from previous methods in.
that it asse ses the amount of renal parenchyma more
accurately.
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THE PHILIPS PLUMBICO~ TELEVISION CAMERA
M. DENNY, Diagnostic Radiologist, Johannesburg

The new Plumbicon version of the Philips Vidicon
television camera has been on trial in our department,
and it may well be of interest to those radiologists con­
templating television installations to know of its technical
ability. Previously the Vidicon camera was used, and in
an earlier communication' I indicated that it was possible
to screelJ. 80% of gastro-intestinal cases at 1 milliamp
(ma.) and 100 kv. The Plumbicon camera has a very defi­
nite increase in sensitivity which now enables us to screen
nearly 100% of cases at t ma., varying the kv. from 70
to 100.

It is, furthermore, now possible to visualize the dye­
filled uterus in the lateral position and also the stomach in
the lateral position, even in extremely large patients. The
background mottling tends to be slightly coarser and more
marked than in the Vidicon camera, rendering identifica­
tion of fine flecks of coronary calcification a difficult
visual problem.

Rapid movement of the image, however, no longer tends
to blur as is occasionally noted with the original Vidicon,
when the fluorescent screen is moved rapidly across the
abdomen. It is necessary with the Plumbicon version to
vary the kilovoltage when screening lungs as opposed to
the abdomen. Tormally, commencing with the lung fields,
a -} ma. at 60 kv. will be adequate for satisfactory detail
and contrast, but immediately the screen is moved to the
abdomen, the kilovoltage has to be elevated to the appro­
priate setting. It is also noted that the contrast and detail
reproduction is superior to that obtained with the Vidicon
version.

The marked sensitivity of this tube tends to complicate
associated X-ray cinematography. Where a high frame
speed in the vicinity of 32 is used, the X-ray factors are
elevated to produce a sufficiently bright image to result

in an adequate blackening of the cine film. The increased'
brightness of the screen which is sufficient for the cine
blackening, however, tends to be too bright for the Plum­
bicon tube, which overscans. This results in an extremely
bright reproduction on the monitor, totally eliminating.
the image. At the lower frame speeds, the 10% of light
allocated to the television camera is aciequate and a nor­
mal image is obtained. To eliminate overscanning and 10 s
of image with a bright input phosphoc, a piece of black
paper containing a small aperture is used, employing the
principle of the pinhole camera. This tends to eliminate.
the excess light and a happy medium is obtained.

Comparison with the existing television cameras of'
other makes reveals that the Plumbicon is more sensitive
than the Siemens television camera and has an almost
equal sensitivity to the Cinelux Orthicon system. As has
been indicated. it is certainly more sensitive than the con­
ventional Philips Vidicon camera, which is probably of'
the same sensitivity as the Siemens unit.

A significant fact is that the Plumbicon camera is suf­
ficiently sensitive to obtain a clear image of the femora~

neck and acetabulum in the Smith-Petersen lateral po i­
tion. Mounted on a portable stand, either in conjunction
with separate sources of radiation. or the Philips or Sie­
mens portable ring stands, this camera opens up greatly
improved vistas of radiographic visualization during hip
surgery.

The final assessment by our partnership of this camera
is that, in spite of the slight increase of background noise,
the marked increase of sensitivity and the consequent re­
duction of radiation well justifies its installation as the·
camera of choice in its price range.
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