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Summary. A new t e c h n i q u e  of p i n e a l e c t o m y  for r a t s  is descr ibed which  br ings  t h e  p inea l  in to  v iew of t h e  e x p e r i m e n t e r  
f ac i l i t a t ing  i ts  r emova l  and  also allows for comple t e ly  paral le l  s h a m  opera t ions .  

The  pos i t ion  of the  m a m m a l i a n  p inea l  g i and  makes  a 
s t u d y  of i ts  func t ion  b y  surgical  r e m o v a l  a p p e a r  decep- 
t ive ly  simple.  B u t  the  m a n y  t echn iques  descr ibed for 
p i n e a l e c t o m y  all recognize t he  p rob l em of b r i sk  a n d  of ten  
fa ta l  h e m o r r h a g e  f rom s u r r o u n d i n g  dura l  s inuses  2-6. I t  is 
k n o w n  t h a t  t he  p inea l ' s  s y m p a t h e t i c  i n n e r v a t i o n  f rom 
the  super ior  cervical  gangl ia  is essent ia l  for i ts  f unc t i on  7-9. 
W e  h a v e  deve loped  a new t e c h n i q u e  for p i n e a l e c t o m y  on 
ra t s  t h a t ,  a) holds  b leeding  to a m i n i m u m ,  b) requi res  only  
brief  d u r a t i o n  of surgery,  c) p resen t s  a clear  v iew of the  
p inea l  g l and  a t  the  ope ra t ive  site, f ac i l i t a t ing  i ts  ex t i rpa-  
t ion  and  decreas ing  the  p r o b a b i l i t y  of acc iden ta l  d a m a g e  
to a d j a c e n t  neura l  s t ruc tures ,  and  d) p rov ides  t he  experi-  
m e n t e r  an  o p p o r t u n i t y  to  pe r fo rm per fec t  para l le l  s h a m  

opera t ions ,  m a k i n g  ce r t a in  i ts i n n e r v a t i o n  is n o t  dis- 
tu rbed .  
The  heads  of the  a n e s t h e t i z e d  r a t s  (sodium p e n t o b a r b i t a l ,  
42.5 m g / m l ;  i.p.) are secured in a s t e reo tax ic  i n s t r u m e n t  
(D. Kopf,  Tu junga ,  CA) equ ipped  w i t h  m o u t h  b i t  a n d  ear  
bars .  Af te r  s h a v i n g  t h e  d o r s u m  of t h e  head ,  a l ong i tud ina l  
incis ion (ca. 1.75 cm) is m a d e  in the  mid l ine  e x t e n d i n g  
to the  occipi ta l  ridge. The  sag i t t a l  and  l a m b d o i d  su tu res  
are t h e n  exposed b y  sc rap ing  away  the  p e r o i s t e u m  to  the  
t e m p o r a l  bone  a t t a c h m e n t s  of the  t empora l i s  muscles.  
Sequen t i a l  cu ts  A, B, C, D (figure 1A) m a d e  w i t h  a d e n t a l  
drill  us ing  a No. 5 bone  bu r r  bit ,  i solate  a r e c t a n g u l a r  
sect ion of the  c a l v a r i u m  a p p r o x i m a t e l y  1.25 cm in i ts 
r o s t rocauda l  e x t e n t  an d  0.75 cm in i ts  med io la t e ra l  ex t en t .  
The  bone  piece is t h e n  l if ted off the  u n d e r l y i n g  d u r a  f rom 
i ts  ros t ra l  edge expos ing  the  super ior  sag i t t a l  ve in  (SSV), 
the  t r ansve r se  s inuses  (TS) an d  the  conf luens  s i n u u m  
(CS). G r e a t  care m u s t  be exercised in r e m o v i n g  the  bone  
piece to avo id  caus ing  h e m o r r h a g e  f rom t h e  sinuses 
below. W i t h  a No. 11 scalpel  blade,  cuts  are m a d e  in t he  
d u r a  on t h e  l a te ra l  edges of the  SSV to the  med ia l  ros t ra l  
edge of the  TS. The  SSV is now doub ly  l iga ted  w i t h  6-0  
gauge surgical  t h r e a d  in t roduced  u n d e r  t h e  SSV wi th  a 
cu rved  a t r a u m a t i c  needle,  and  resected.  The  resected por-  
t ion  should  be m i n i m a l  an d  m a r k e d l y  ros t ra l  to  t h e  CS 
fac i l i t a t ing  r e e s t a b l i s h m e n t  of a d e q u a t e  venous  d ra inage  
fol lowing surgery  (figure 1B).  By  ref lec t ing the  cauda l  
po r t i on  of the  l iga ted  SSV pos te r io r ly  the  g land  is seen 
b e n e a t h  the  CS (figure 1 C). The  g land  is a p p r o a c h e d  f rom 
an  an t e r io r  aspec t  a n d  r e m o v e d  w i th  a pa i r  of fine cu rved  
w a t c h m a k e r s '  forceps b y  grasp ing  the  base  of the  body.  
The  p rocedure  is comple t ed  b y  r e t u r n i n g  the  ref lected 
SSV to i ts  or ig inal  posi t ion,  r eappos ing  t h e  skin, and  
closing the  incis ion w i t h  two 11 m m  Michel  w o u n d  clips. 
The  pos t -ope ra t i ve  course  was t h e  same w h e t h e r  or no t  
t h e  bone  f lap was r e t u r n e d  and  comple te  r ecovery  pre-  
c luded the  need  for an t ib io t ics .  A compar i son  of we igh t  
gain b e t w een  s h a m - o p e r a t e d  an d  p inea lec tomized  ani-  
mals  showed no s ign i f ican t  difference.  The  en t i re  proce-  
dure  can  be comple t ed  w i t h i n  10-15 rain. Af te r  more  t h a n  
200 opera t ions  we h a v e  lost  on ly  2 an imal s  d u r i n g  or as a 
consequence  of surgery.  

Fig. 1. A diagramatic representation of the stepwise surgical removal 
of the pineal gland in an adult rat. 
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Our technique provides 3 distinct advantages for this type 
of surgery. First, an anterior approach is the most direct 
route to the gland. A posterior approach necessitates 
passing over the cerebellum and the corpora quadrige- 
mina while a lateral approach involves pushing in a 
posteromedial pole of a cerebral hemisphere (figure 2). 
Secondly, owing to the location of the pineal in the center 
of the venous drainage system of the brain a certain 
amount of bleeding is inevitable with all of the previously 
described methods 10,11. By reflecting the SSV posteriorly 
hemorrhage from the SSV and CS is obviated by effec- 
t ively removing these venous channels from the surgical 
site. The pineal is also visible at this point making its 
extirpation simple and more certain. Bleeding when en- 
countered, is usually from the' inferior sagittal sinus and 
the venae cerebri magnae and can easily be contained by 
applying gently pressure with a cotton pledger or a piece 
of gauze. Third, and most importantly, with our method 
almost perfect sham operations may be performed. The 
post-ganglionic sympathetic fibres reach the pineal bi- 
laterally having ascended up the carotid plexus and on 
the tentorinm cerebelli. One method of pinealectomy de- 

Fig. 2. A schematic drawing of the pineal 
gland's anatomical relations in the adult rat. 

scribed involves doubly ligating and resecting 1 of the 2 
TS as well as the SSV. This method almost certainly 
effects a nni-lateral sympathectomy. With our technique 
the operated controls are placed under identical surgical 
trauma, but  the innervation remains undisturbed. Thus 
a comparison of pinealectomized animals and operated 
controls following surgery measures the effect of removing 
the pineal and not of the surgical procedure. 
In summary an investigation of pineal function by 
pinealectomy requires a procedure that  recognizes the 
anatomical relations of the gland, the importance 0f its 
sympathetic input and a method that  is quick, allowing 
the researcher an opportunity to work with a large num- 
ber of animals. Our new technique was designed to meet 
these criteria and thus provide researchers in pineal 
physiology an important  tool in studying the activity of 
this neuroendocrine gland. 
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U S A  

First international conference chit in/chitosan 

Wakefield (Mass. USA), 11-15 April 1977 

Advancements made in the recovery and applications of 
this resource, a chemical relative to cellulose found in the 
exoskeletal structure of arthropods (i.e. insects, crabs, 
shrimp), have led to its availability in industrial quality 
and supply. Identified markets for applications include 
pharmaceuticals, food processing, paper formulation, 
agriculture, waste treatment,  adhesives and textiles. The 
Massachusetts Science and Technology Foundation and 
the Sea Grant Program of the Massachusetts Inst i tute of 
Technology are planning to convene the First International 
Conference on this subject to be conducted in the Greater 
Boston area, 11-13 April 1977. 
Further  information by the Massachusetts Science and 
Technology Foundation, 10 Lakeside Office Park, Wake- 
field, Mass. 01880, USA. 

Belg ium 

The 25th Annual Colloquium on Protides of the 
Biological  Fluids 

in Brugge, 2-6 May 1977 

Topics: Lipoproteins; cell lines in the study of lympho- 
cyte antigens and receptors; new methods in cell separa- 
tion. Further  information by: 25th Colloquium Protides 
of the Biological Fluids, Simon-Stevin-Institut,  Jerusa- 
lemstraat 34, B-8000 Brugge, Belgique. 


