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Action of MRF lesions and CPZ administration on ascorbic acid content in adrenals of rats 

831 

No. of Initial weight Final weight Adrenals Ascorbic acid 
animals (g 4- s.e.) (g 4- s.e.) (nlg -f- s.e.) content 

(Ing% 4- s,c.) 

Control group 33 
CPZ 20 
MRF lesions 20 
MRF lesion + CPZ 14 

201 4- 2.2 210 4- 3.3 40.0 :t= 4.5 375 4- 9.8 
200 4- 2.0 206 4- 3.5 49.5 =L 2.4 416 4- 13.5 • 
222 4- 5.7 247 4. 7.8 46.0 ± 1.8 271 4- 22.0 ~ 
219 4- 5.4 244 4- 8.2 42.0 4- 1.6 288 4- 21,8 • 

s.e., standard error; ~, P<2 0.01. 

influence on adrena l  funct ion,  a l though  a p p a r e n t l y  ac t ing  
in oppos i te  d i rect ions .  

The  changes  obse rved  on the  ascorbic  acid c o n t e n t  of 
the  adrenals  a f te r  the  M R F  lesions c a n n o t  be re la ted  to  
unspecific s t ress  because  an imals  of g roups  I I I  and  I V  
were sacrif iced 30 days  a f te r  pe r fo rming  t i le lesions. 
Fur ther ,  lesions in o the r  areas  of t he  mesencepha lon  close 
to  t he  M R F  did  no t  mod i fy  the  ascorbic acid c o n t e n t  of 
the  adrenals ,  t e n d i n g  to  co r robora te  t he  role of th is  area  
in t he  cont ro l  of p i t u i t a ry  ACTH secret ion,  as had  been  
shown in prev ious  works*, 3, 

The fact  t h a t  CPZ a d m i n i s t r a t i o n  dur ing  a long per iod 
of t ime was unable  to  increase the  ascorbic acid in adrenals  
deple ted  as a resul t  of s t r ic t ly  localized M R F  lesions t ends  
to indica te  t h a t  t he  ac t ion  of CPZ on adrena l  func t ion  is 
not  a d i rect  one b u t  conveyed  t h r o u g h  M R F  inhibi t ion.  

Resumen. Lesiones  de la fo rmaci6n  re t icu lada  mesence-  
f~lica (FRM) p r o v o c a n  una  cafda  s ignif ica t iva  del  {mido 
asc6rbico supp ra r r ena l  (AAS). La  c lo rpromaz ine  (CPZ) 
p r o v o c a  un a u m e n t o  s ignif ica t ivo del  AAS.  La  admin i s -  
t rac i6n  de CPZ a ra tas  con lesidn en  F R M  es incapaz  de 
res tab lece r  los niveles  de AAS.  
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Isotope Scanninl~ of Subdural Effusions in 
Infancy 

Subdura l  effusion in in fancy  is i n f r equen t ;  i ts  diagnosis  
is, however ,  i m p o r t a n t  since lack of  a d e q u a t e  t r e a t m e n t  
may  cause neurological  compl ica t ions  a n d  m e n t a l  r e t a rda -  
t i o n h  Subdura l  effusion m a y  be caused  b y  na t a l  or  pos t -  
na ta l  t r a u m a 2  meningi t i s3 ,4  d ia r rhoea  s, m a l n u t r i t i o n  6 
or excessive CSF-taps~,  or w i t h o u t  specific cause 2. 

The pr inc ipa l  clinical m e t h o d  of de t ec t ion  of subdura l  
effusion is subdura l  p u n c t u r e  a t  t he  e x t r e m e  la tera l  angle 

l~ig. 1. The scan of the right-side effusion space. 1/~C P3t-Hippuran, 
With subdural puncture 13 ml, 'isotope dilution volume' 39 ml (see 

text, case 1). 

of t he  fontanel .  A l t h o u g h  pos i t ive  subdura t  p u n c t u r e  is 
d iagnos t ic  i t  p rov ides  l i t t le  i n fo rma t ion  on the  size, e x a c t  
locat ion and  shape  of t h e  effusion,  and  of i ts  connec t ions ,  
if any,  to  the  con t ra l a t e ra l  side. Radiological  examina t ion ,  
w i th  air  in jec ted  in to  t he  effusion s p a c e ,  p rov ides  addi -  
t iona l  in fo rma t ion  on t h e  c a v i t y  7. On t h e  o the r  h a n d ,  
fluid mixes  w i th  fluid more  readi ly  t h a n  air. Fol lowing 
th is  principle,  inves t iga t ions  were  carr ied ou t  to  deve lop  
a new m e t h o d  for t h e  d e t e r m i n a t i o n  of t he  space  of sub-  
dura l  effusion,  us ing radioisotopes .  

Method. The  iso tope  used was  I*S~-Hippuran, abso rbed  
f rom the  cerebrospina l  fluid and  e l imina ted  f rom t h e  
o rgan i sm def in i te ly  more  r ap id ly  t h a n  r ad io - iod ina ted  
h u m a n  se rum a lbumin.  The  dose used, 1-4 /*C, is abso-  
lu te ly  safe s , and  cons iderab ly  smal ler  t h a n  t h a t  used in 
isotope ven t r i cu log raphy  0. 

The i so tope  scann ing  of subdura l  effusion was  per-  
fo rmed  as follows. W h e n  subdura l  effusion was suspec ted ,  

1 F. D, INORAItAM and D. D. MATSON, Neurosurgery o] In]ancy and 
Childhood (Thomas, Springfield, Illinois 1954). 
P. A. RUSSELL, Br. reed. J. 2, 446 {I965}. 

s O. GARDBORG and K. AAS, Nord. Med. 24, 765 (1962). 
4 R. V. PLATOU, A. RINKER and J. DERRICK, Pediatrics 23, 962 

(1959). 
5 j .  M, WILLIAMS and H. J. STEVENS, Int. Colloquium Surg. 27, 

590 (1957). 
6 G. STEGi~¢, H. HOR~XAECHEA and C. PINo, XIth Int. Congr. 

Pediat. Group Sessions, Summaries of Commmfications 484 (1963). 
7 j .  LORBER, Kith lnt. Congr. Pediat. Group Sessions, Summaries 

of Communications (1965). 
8 F. MUNDIGER, M, ANLAUF and G. BOUCItARD~ Acta neurochir. 

17,272 (1963) 
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Fig. 2. (a) the scans of the left-side effusion space, 2/~C I~X-Hippuran, with subdural puncture 24 ml, 'isotope dilution volume' 71 ml; 
(b) scans of the right-side effusion space, 2 /zC PS1-Hippuran, with subdural puncture 8 ml, 'isotope dilution volume' 22 mL The scan 

of the right-side (e) after the isotope had been removed by puncture. (See text, case 2). 

subdural puncture was performed from the lateral angle 
of the fontanel, in the normal way. If the puncture was 
positive, in other words, if yellowish of hemorrhagic 
effusion fluid dropped from the puncture needle, 2 ml of 
effusion fluid was removed and 1-4 I~C of Dal-Hippuran 
in 2 ml physiological saline injected through the puncture 
needle into the effusion space. After withdrawal of the 
needle the dripping of effusion fluid from the puncture 
hole was prevented by repeated spraying with Nobe- 
cutan ®. The projection of the effusion space in a hori- 
zontal plane through the crown of the head was registered 
with isotope scanning. Prior to scanning, the positions of 
the bone margins of sagittal suture and the fontanel were 
marked on the patient 's  head, and the corresponding 
markings were made on effusion scintigram during scan- 
ning. The scintigram so obtained shows the sagittal suture 
and the larger fontanel in life size. After scanning, 10-20 
ml of fluid was removed from effusion cavity by another 
subdural puncture. The radioactivity of the punctate  was 
determined, and the theoretical effusion volume calcu- 
lated. This volume is not  the true volume of effusion 
space since some of the isotope has evidently been 
absorbed during scanning in the circulation. Hence the 
true effusion volume is smaller than the theoretical 
'isotope dilution volume'.  Two examples are given below. 

Case 1. Bilateral subdural effusion developed in a girl 
of 5 months while she was recovering from pneumococcal 
meningitis. Figure 1 illustrates the scan of the right-side 
effusion space with the aid of 1 #C I13~-Hippuran. Punc- 
ture yielded 13 ml effusion fluid. The 'isotope dilution 
volume'  was calculated as 39 ml. Although the girl had a 
small effusion on the left side also, the scan shows no 
positive accumulation at  the site of the left-side effusion, 
in other words, the spaces were not connected. 

Case 2, A boy aged 2 months had bilateral subdural 
effusion following meningococcal meningitis. Figure 2 
shows the scan of (a) the left-side and (b) the right-side 
effusion space. The cavities were not connected. Figure 2 
(c) shows the scan of the right-side effusion after the 
isotope had been removed by puncture. Two residual 
cavities are visible. 

Discussion. Isotope scanning of subdural effusion in 
infancy provides good information on the exact location, 
size, shape and possible connections to the contralateral 
side of the subdural effusion diagnosed. I t  involves no 
risk to the patient. When 1 /~C of D31-Hippuran is used 
the dose of irradiation is smaller than that  received in 
roentgenography of the skull. The examination can safely 
be repeated, which assists the observation of the develop- 

ment  of the disease. Effusion scan also provides good 
information for the surgeon planning exploration or 
craniotomy. 

During the process of preparing this paper, a report  
was published by 1ViEALEY and CAMPBELL 10, who used 
20-30 I~C radio-iodinated human serum albumin for 
lateral and frontal scans of subdural effusions. The present 
authors are of the opinion tha t  the horizontal scan with 
our method is more illustrative. 

I13X-Hippuran can also be injected intrathecally;  the 
isotope subsequently accumulates in the space of sub- 
dural effusion to be scanned*. In this method the dose of 
isotope used must  be considerably larger, up to 400 #C". 
This investigation provides more valuable information 
than does tha t  of the intraventricular spaces, since the 
isotope accumulating in the intraventricular space makes 
it difficult to see the borders of the space in detail during 
scanning, and the sean gives less detailed information 
than with the method described above. 

The 'isotope dilution volume'  gives reasonable informa- 
tion of the volume of the effusion cavity, and re-examina- 
tion gives good indication of any changes in volume. By 
re-scanning after the subdural fluid containing II~X-Hip - 
puran is removed by puncture, any residual cavities tha t  
may exist can be detected. By this means, valuable in- 
formation on the prognosis of the subdural effusion can 
be obtained in the early phases of the disease. A report  
wilt later be published on the experience gained with the 
method, illustrated by a relatively Iarge series of patients 
already investigated. 

Zusammen[assung. Die Methode der Scintigraphie der 
subduralen Effusion mit  dem I1~l-Hippuran wird darge- 
stellt. Bei der Subduralpunktion wird die abgelassene 
Subduralflfissigkeit durch 1-4/zC I131-Hippuran ersetzt. 
Mit dieser Isotopenscintigraphie ist es m6glich, die 
horizontale Projektion der subduralen Effusion und die 
Stellen der sagittalen Naht  sowie der grossen Fontanelle 
in normaler Gr6sse im Scintigramm zu registrieren. 
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