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Assement of the uteroplacental circulation
by electronic development of a
scintiphotographic picture

by
R. VANGELISTA *, M. RONDINELLI ** and G. ZONZIN *

Despite the great number of studies carried out on the subject, assessment of
the amount of the uteroplacental hematic flow continues to be very difficult even
today. Furthermore, the various methods suggested for this type of research do
not always meet the indispensable prerequisites for practical application, e.g.
safety for mother and foetus, simplicity of management, the possibility of repe-
tition during the last weeks of pregnancy and consistency of response.

We therefore decided to apply radioisotopic techniques, which are already
being commonly used for the exact location of the sites for placental insertion (%),
by extending the use of short-term half-life radionucleides (*™Tc and ™In) to
the functional study of uteroplacental circulatory dynamics (> ©).

The isotope of choice for this kind of investigation was ™In. This nucleide
has a very short physical half-life (1.7 hours), so that irradiation of the mother
and foetus is much reduced; moreover, the ®™In-gelatine compound used in such
cases remains in the blood system for a long time (its biological semi-period is
three hours), while its very low urinary elimination (approximately 1%) avoids
assessr{lent errors in cases of placenta previa which may occur when *™Tc¢ is
used ().

PHOTOGRAPHIC METHOD

The pictures were taken by a Gamma Camera made by Nuclear Enterprises
(Scinticamera III) connected to a continuous-image oscilloscope which allowed
us to monitor directly and continuously the course of the investigation, and to
check on the exact centering of the instrument.

* From the Division of Radiotherapy and Nuclear Medicine - Hospital of Padua.
** From the Obstetrics and Gynecological Clinic - University of Padua.
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Fic. 1a - Scintiphotographic picture of the images relating to two sources of '** Europio used for the
exact delimitation and centering of the pubic symphysis area (!) and of the outline of the uterus (%).
Fic. 1b - This picture corresponds to the preceeding one but has been inverted by electronic develop-
ment with a negative sign.
Fi16. 2a and 2b - Photographic representation of the television pictures obtained without any develop-
ment: A shows the greater extension of the placental tissue and also the greater isotope concentration,
indicated by well pronounced luminosity clear zone on the television screen). The scintiphoto was
taken after pharmacological treatment (Orciprenalin).

For comparison purposes, B shows the normal television image of the placenta obtained by scintigraphy
under basal conditions. When compared with the preceeding image we see a marked difference in
luminosity.

Fic. 3a and 3b - Television development showing only a positive image: A - scintigraphic picture
of the placenta after pharmacological treatment with Orciprenalin. B - scintigraphy taken under basal
conditions, for comparison.

FiG. 4a and 4b - Electronic development, in negative phase, of the placental picture; same aspect
as described for Fig. 3.

Fic. 5a and 5b - Subsequent development of the scintiphotographic picture of the placenta after
pharmacological treatment (A) and under basal conditions (B). The two pictures, obtained during
passage from the negative phase (Fig. 4), may be used for study of the placental outlines.
FiG. 6a and 6b - Definitive pictures of the two placentas examined for the study and geometric
assessment of the surface area of functioning placental tissue; it should be noted that in this final
photo the outlines of the placenta are very clear and definite in both cases.

The scintiphotographs were developed by means of a closed-circuit television
system consisting of a Philips telecamera connected to a semi-professional 23"

monitor.
Thirty-theree patients in the last three months of pregnancy were studied in

this manner.
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The patient was placed in supine position; before taking the picture, the field
of observation of the Gamma Camera was precisely delimited by applying two
sources of ™Eu on the skin around the outline of the uterus and at the site of
the pubic symphysis (fig 1a and 1b).

Each time we injected a standard dose of *™In-gelatine (1.5mC), after accu-
rately measuring the amount of radiation with suitable equipment; 3, 10, 15
and 20 minutes after the injection we measured the fixation for 60 secs. These
values were taken as reference percentages for any possible variations in fixation
found in subsequent tests. The number of counts is in direct relation with the
amount of uteroplacental flow, since the indio-gelatine compound virtually re-
mains in the circulatory area throughout the test. Consequently, variations in
the count should be related to changes in flow in the organs examined, as a
result of pathological factors (in pregnancy) or of pharmacological effects (Orci-
prenalin) (3).

Finally, the television development of the scintiphotographic pictures enabled
us to assess the surface area of the placental tissue and its possible changes after
pharmacological stimulus by carrying out planimetric determinations of the indi-
vidual images obtained electronically.

CONCLUSIONS

Our observations showed that the test with placental *™In was very useful
for the quantitative assessment of the uteroplacental circulation; it was particu-
larly suited for indicating the amount of placental damage in cases of high-risk
pregnancy (*3), where it provides the obstetrician with valuable comparative
data on the course of the disease. In view of its good tolerance, low radiation
risk and ease of management, we believe that this is a particularly useful test
for the diagnostic determination of high-risk pregnancy.

SUMMARY

The quantitative assessment of utero-placental circulation with ®™In is very use-
ful in high-risk pregnancy. This method have good tolerance, low radiation risk
and ease management.

Translated by Samil Pabyrn Foundation
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