b

University of Nebraska University of Nebraska Medical Center
Medical Center- . .
BREAKTHROUGHS FORLIF DigitalCommons@UNMC
MD Theses Special Collections
1955

Source of cerebrospinal fluid : a review of the literature

William Everett Thompson
University of Nebraska Medical Center

This manuscript is historical in nature and may not reflect current medical research and
practice. Search PubMed for current research.

Follow this and additional works at: https://digitalcommons.unmc.edu/mdtheses

Recommended Citation

Thompson, William Everett, "Source of cerebrospinal fluid : a review of the literature" (1955). MD Theses.
2115.

https://digitalcommons.unmc.edu/mdtheses/2115

This Thesis is brought to you for free and open access by the Special Collections at DigitalCommons@UNMC. It
has been accepted for inclusion in MD Theses by an authorized administrator of DigitalCommons@UNMC. For
more information, please contact digitalcommons@unmc.edu.


http://www.unmc.edu/
http://www.unmc.edu/
https://digitalcommons.unmc.edu/
https://digitalcommons.unmc.edu/mdtheses
https://digitalcommons.unmc.edu/spec_coll
https://pubmed.ncbi.nlm.nih.gov/
https://digitalcommons.unmc.edu/mdtheses?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F2115&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unmc.edu/mdtheses/2115?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F2115&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@unmc.edu

THE SOURCE OF CEREBROSPINAL FLUID
A REVIEW OF THE LITERATURE

im. Everett Thompson

Submitted in Partial Pulfillment for the Degree of
Doctor of Medicine

College of Medicine, ¥niversity of Nebraska
April 1, 1955
Omaha, Nebraska



TABLE OF CONTENTS

Introduction and Historye « ¢« o o ¢ ¢ o o
Formation. « o ° ° e o o o o o
Experimental Hydrocephalus. e ¢ o o o o
Dye Studies. « o« o ¢ o ¢ ¢ o o o o ¢ o o
Histopatl’blogy. e o o o @ o @ o o o o o
Ion Identification. « « ¢« o o ¢ o ¢ o @
Mechanlsm of Formation. « o « o o o o ¢ o o
Dialysis vs. secretione ¢ ¢ ¢ o o o o o o Q=11
Ionic Tecbnique. e o o o o o o o o o o o 10
Circulatione. ¢ o« o o o o o o o o o o o o o 11
Gomparison of Species. e o o o o o o o o 11
DYGSO e o o e o o e o o e e o o o o o ° 12"1).‘_
TONSe o o o o o o o o © o o o o o o o o 1l
Protein. « « o o o ¢ o ¢ o o o o ¢ o o o 1
Absorption. e o o o o o o 0 0 0 o o o ¢ o o 15
Dyeo e o © o o o o o o © ¢ o o o o o o 15
Experimental Hyﬁrocephalus e o o o o o o 16
Subarachneid and Subdural Communication. 17
Jonse. . e ® o o o © 0o @ © e o @ o = 18
Recent Smdies. e o o o o o o o 0 © o o o o 19
Radioactlive IonSe o o o o o o o o o o o 19-22
Deuterium OxI1dee o o« o ¢ o ¢ ¢ ¢ o« o« o o 20
Proteins. o o ¢ ¢ ¢ ¢ o o o o o o o o o 2
Conclusions and Sumary. e o o o0 o o o o o Zﬁ
Achlowledgment ¢ o o o © o o o o © o o o o o 25
Bibliogra.phy. e © 0 o o 0o 0 o o 0 0 0 o o o I

°
° o
O =~ ovVwlw



Since the first description of the spaces of the
brain by Galen in the second century (35), there has
been almost total disagreement concerning the content,
source, mechanism, circulation, and absorption of the
fluid in these spaces. Because of the lack of freedom
for scientific investigation, it was not until the year
1591 that fluid was deseribed within the brain cavities.
Even then, the work was rebuked because of the long
standing theory of Galen and others that the spaces were
filled with an air-like substance (35). Although some
progress was made in the next three centuries, it was
the works of Key and Retzius that paved the way for the
advancement of the modern concept of cerebral spinal
fluid (CSF) and i1 s containers. These men showed that
at the arachnoid #illi, the CSF was separated from the
venous system only by a thin epithelial layer of cells.
They also made the statement that "the most important
organ in the ventricles is clearly the choroid plexus"
(35). These and other findings enabled such men as
Dandy, Weed, Cushing, Quinche, and many others to formu-
late the concept which has been generally accepted for
forty years and is now under challange from recent in-
vestigations using the radioactive substances.

It is not the purpose of this paper to say who is



right and who is wrong, but to review the pertinent
work concerning the source of CSF, which has been done
since the birth of the "modern concept" of CSF and to
express the opinion of those men who are faced with
the actual problems of research.

Since the turn of the century, it has been the
opinion and teachings of the majority of medical lead-ers
that the CSF 1is formed primarily in the choroid plexuses
of the lateral, third, and fourth ventricles.

It circulates thréugh the lateral ventricles to the third
ventricle by way of the foramina of Monro. Thenit flows
through the aqueduct of Sylvius to the fourth ventricle,
and finally, into the cerebral and spinal subarachnoid
spaces by way of the foramina of Luschka and Magendie.
It then circulates in the subarachnoid space over the
entire central nerwvous system (CNS) and finally absorbed
into the venous system primarily through the arachnoid
villi of the cranial subarachnoid space.At the present
time, there is no conclusive evidence favoring the above
theory or any of the other theories concerning fomrmmnation,
circulation, or absorption of CSF.By separating the
experiments which are foremost in acceptgnce, we can

review the arguments concerning these subjects.



THE SITE OF FORMATION OF CSF

Even as late as the year 195l the literature is

filled with such statements as follows: "Although no
proof has so far been supplied, it may be accepted in
view of the present state of opinion, that normally

the choroid plexus---should be considered as the most
important, if not the only, fluid-producing organ™(31l).
The experiments which led to this opinion started about
the first of the century. In 1919, W.E. Dandy (12)
pre-sented a paper concerning the experimental
production of hydrocephalus, which he thought offered
conclusive proof of the theory that CSF is formed by the
choroid plexus. In this paper, bandy says that although
Magen-die described anatemical obstruction at the base
of the brain in several cases of hydrocephalus, he could
not explain why there was no dilatation distal to the
ob-struction since he (Magendie) regarded the pia as the
source of all CSF. From experiments on dogs, Dandy came
to the following conclusions: 1) by blocking the
aqueduct of Sylvius be deduced that CSF is formed in the
ventricles at least faster than it is absorbed, the
aqueduct of Sylvius is a necessary outlet of the first
three ventricles, and there are no collateral channels

which assume the fumction of the iter when it is occlud-
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