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II. MEETINGS

1. SEMINAR IN PATHOLOGY

December 8, 1941, Monday, 12:30,
Room 104, Institute of Anatomy.
Bronchial Adenoma - J. B. Arcy.

2. GSEMINAR IN PHYSIOLOGY

December 11, 1941, Thursday,
8:00 P.M,, Room 116, Millard Hall. Sub-
Jact: Denaturation of Proteins Including
Surface Denaturation - H. B. Bull, North-
vestern University.

3. DIVISION OF DERMATOLOGY

Fourth Annual Meeting, American
Acodemy of Dermatology and Syphilology,
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Francis W. Lynch
Tuberculosisg, Tuberculids and Sarcoids -
Henry E. Michelson
Dermatogcleroses - Paul 4. O'leary
Dermatopathology - Hamiltor. Monigomery
Diagnosis and Treatment of Lichen Planus
Carl W. Laymon
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' Paul A. O'leary
The Role of Allergy in Tuberculosis
of the Skin - - Henry E. Miochelson
and cthers.
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Hockez

London A.C. vg. University of Minne-
gota, Minneapolis Arena, Dec. 11-12,
8:30 P.M.
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inclusive, No staff meetings or bulle-
tin published during this period.
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ARACHNOIDITIS (DIFFUSE PROLIFER-
ATIVE LEPTOMENINGITIS)

Alex Blumstein
A. B. Baker

@fﬁhtroduction

;. Chronic or subacute low grade lepto-

- meningitis, cystic and adhesive in

! pature, 1s a clinicopathologic condition
. ¥nown by a number of names in medical

. literature (arachnoiditis, serous menin-
. gitis, meningltis serosa circumscripta vel
. eystica, arachnoidltis adhesiva circum-

. goripta and diffusa). For the sake of

~ simplicity and because of widely accepted
© usage in this country, the term arach-
‘noiditis is used in this title though it
is obviously inaccurate,

The cystic structures are not cysts
in the true sense of the word. They are
in reality collections of cerebrospinal
fluid walled off by meningecal adhesions,
The fluid within the cysts is often under
great tension. The leptomeningitis may
be predominantly cystic or rredominantly
adhesive. The extent of the arachnoiditis
varies from a well localized lesion to a
diffuse process involving the entire cere-
brospinal axis. There is, however, a
definite tendency for the process to be
elther cerebral or spinal., Arachnoiditis
may be primary or it may be secondary to
pathologic changes in adjacent structures.

In some instances the etiology can be
ascertained. This is especially true in
the localized (circumscribed) form where
trauma has been shown to play an impor-
tant role, The clinical picture, the
course, and the response to treatment is
extremely variable, depending on the loca-

tion, the extent and the cause of the pro-
cess.,

Cerebral Type

The cerebral type of arachnoiditis is
usually of a focal type but rarely it may
be diffuse, Demel collected reports of
40 cages of the localized type. The
clinical picture was that of brain tumor.
In 16 cases the lesion was in the posterior
fossa, Recovery followed in approximately
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90 percent of cases operated on. Horrax
reported 33 cases simulating cerebtellar
tumor; 28 were followed from 1 to 9 years;
all showed improvement or complete relief
from symptoms., Lillie reported 3 cases
of prechiasmal syndrome produced by
arachnolditis., He indicated the possi-
bility of preoperative diagnosis and the
favorable results frm proper surgical
treatment.

Spinal Type

For purpoges of discussion, spinal
arachnolditis may be divided into the
localized and the disseminated types.
Generally, writers on the subject of
spinal arachnoiditis group all the cases
together regardless of the extent of the
process. This gives an exceedingly
varied and complex clinical picture.

The tendency to put all cases into a
single group is in part due to the
clinical difficulty of differentiating
the 2 types in some cases. However, as
Stookey points out, the subject would be
leas confusing if a real effort were made
to place the disseminated and localized
types in separate categories for the
purpose of analysis., In the following
discussion an cffort will be made to
distinguish between the circunscribed and
the disseminated types. If that is not
possible, the term arachnoiditis will not
be qualified.

Age and Sex

Elkington reported 4l cases of arach-
noiditis collected at National Hospital,
Queens Sgquare, There were 30 males and
11 females., The youngest casc was 23
years of age; the oldest 65. The aver-
age age of the patients when first seen
was 45 years. The age grouping was as

follows:
Under 20 - O cases
20-30 - 6 "
30-4%0 - 6 "
40-50 - 14 "
50-60 - 10 "
60-70 - 5 "

One of the cases reported by us is that
of a 17-month-old boy. Elkington refers
te tie case of an 8-year-old boy reported
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fieller. In Elsberg's 38 cases,
and women were equally affected.

nuses
As to causes, Elkington's 41 cases are

d4vided in the following manner:

9 cases - Injury. The interval between
injury and symptoms varied
from 3 weeks to 24 years.

The severity of the injury
was inconstant.

y " < Syphilis

2 " . Meningococcic meningitis

L " - Gonorrhea

16 " - "Systemic" infection
18 " - No known cause.
Ten of 12 cases of spinal arachnoiditis

reported by Stookey had had typhoid fever,
influenza, encephalitis, or meningitis.
Trauma as a forerunner of arachnoiditis
(localized?) is reported particularly by
Mauss and Kruger. In 54 laminectomics

in cases of individuals who suffered war
wounds, they found arachnoiditis 23 times,
In 1k of the 23 cases there was direct
trauma of vertebrae., In 9 cases there was
no direct vertebral trauma. The authors
attributed these cases to concussion ag-
sociated with momentary dislocations of
the vertebral bodies., They reported good
regsults from operative intervention. As
to causes of the disseminated type,
Selinsky reported that 5 of 8 vases had
had pneumonic or pleuritic infections.

Mackay reported 5 cases of the disseminated

type; 3 seemed to result from some form of
acute meningitis - one 5 weeks, one 17
years, and one 5 yecars previous to the
arachnoiditis, In 2 cases there was no
known cause. Barker and Ford reported a
casc of the disseminated type in which
arachnoiditis set in during convalescence
from lymphocytic choriomengitis. ILabora-
tory studies revealed the virus.

Clinical Picturec

———

There is a gradual onset without fever.
Invariably the disease assumes a suba-
Cute or chronic roursc. In Stookey's 12
caseg of arachnoiditis, 6 had symptoms for
more than 7 years. In Elsberg's series,
there was a history of symptoms from 1 to
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more than 9 years. The disseminated type
produces. & gyndrome of -multiple involve-
ment of the spinal nerve rootlets, both
anterior and posterior, but predominantly
posterior, PAIN IS THE MOST DISTINCTIVE
SYMPTOM, It usually commences Over one
or more gplnal segments and later becomes
bilateral and spreads over a wlde cutan-
eous area., The paln often has a burning,
congtricting quality and 1s frequently
influenced by posture, movement of the
spine, straining and coughing. The pain
may occur over widely separated areas

and may be accmpanied by hyperesthesia
or diminished sengation. The objective
sensory disturbances are often vague,
blzarre or inconstant in distribution.
Diminished reflexes and muscular atrophy
which can best be explained on the basis
of anterior rootlet involvement are not
Infrequent, If the cauda equina is in-
volved there is atrophy and hypotonia

of the legs. Bladder and rectal dis-
turbances come late in the disease; as a
rule there is urgency long before incon-
tinence sets in,

There may be slight or, in later
cases, congiderable involvement of the
spinal cord. A cyst may produce signs
and symptoms of compression like a true
neoplasm. If the cyst is part of a dis-
seminated process, there will be signs
simulating extramedullary tumor in addi-
tion to the features of multiple rootlet
involvement. This will lead to slowly
progressive weakness and spasticity of
the extremities, impaired sensibility,
exaggeration of tendon reflexes, patho-
logic plantar respases, and impairment
of sphincters. Constriction of the
apinal cord by adhesions may cause a
gimilar picture.

Spinal Fluid

In 50 per cent of Elsberg's cases,
cells and total protein were well within
normal limits. Stookey did manometric
gtudies in 10 cases; 5 had almost conm-
plete block and 5 showed partial block.
Even in some cases of subarachnoid
block, the protein content of the fluid
was normal and xanthochromiz wags abscont.
Increase in cells is rare in arachnoidi-
tis, In Elkington's series, cytolosy win
Jove ia 29 cuacs with normal results in




e In one case there were 50 and L2
smphocytes per cu., mm., on 2 separate

-;‘TEI Studies

> In Selinsky's 8 cases of disseminated
“arachnoiditis all showed scattered

. ~arrest of lodized oil after cisternal

- 4njection. The arrest of lipiodol at

| mutiple levels is pointed out by a nmum-
. ber of writers. Schwartz and Deery

.. describe the small linear shadows due to
. droplets of 0il spread over portions of
" the meninges. Scattered droplets of oil
in the subarachnoid space generally re-
tain a globular shape. However, when
the oil lodges against thickened dentate
ligaments and subarachnold fibers, small
linear horizontally placed shadows are
produced on the film.

Diagnosis

Robertson reported 5 casces of arach-
noiditis, He made the preoperative
diagnosis in 3 of the cases, using the
following points:

1. Extensive area affected by the
pain which was of burning qual-
ity and characterized by periods
of remisgsion.

2+ The intimate relation of pain to
posture (such as raising the arm),

3. Evidence of dissemination of the
pProcess.

4, ZEvidence of involvement of motor
roots (atrophy and diminished
reflexes).

The pain is intense and is frequently

associated with hyperesthesia., In two
of ouwr cases the pain was intractable

and demoralizing.

The duration of the symptoms is
usually much longer in arachnoiditis than
In cord tumor, The initial pain fre-
Quently extends over a larger arca than
in cord tumor (for example, an entire
extremity), The distribution of the pain
1s difficult to reconcile with a single
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compressing lesion. Ancsthesgsia is
generally not so pronounced as in spinal

tumor, unless there 1is marked constriction.

A history of previous subarachnoid infec-
tion 1s helpful in the diagnosis of
arachnoiditis,

The arrest of lodized cil at miltiple
levels 1s a most important ddagnostic
aids Subarachnoid block without xanthc-
chromla or increased protein is a highly
suggestive corroborative finding in
arachnoiditis.

The onset of arachnoiditis is much
slower than in encephalo-myelo-radiculitis.
In the latter there is rarely subarachnoid
block and the course is very much more
benign. In encephalo-myclo-radiculitis
there 1s, as a rule, absence of muscle
atrophy and fairly ccmplete recovery
despite the severity and extensiveness of
the nervous system involvement. In arach-
noiditis there is rarely cell-protein
dissociation.

Evidence of upper and lower motor
neuron involvement in arachnoiditis nay
lead to a mistaken diagncsis of anyotro-
phic lateral sclercsis., This occurred in
one of our cases and in a cage reported
by Robertson. However, pain is rarely
a prominent part of amyotrophic lateral
sclerosis and subarachnoid block prac-
tically never occurs.

Treatment

Elsberg states: '"Whatever may be the
cauge for the leptomeningeal adhes-
lons, it can not be denied that the
adhesions may disturb the functions
of the spinal cord and ncrve roots
by direct pressurce, and by inter-
ference with the vascular supply of
the cord aggravate a pre-existing
intrameduwllary lcesion. Therefoee,
in the present state of knowledge,
exploratory laminectomy is gencrally
indicated."

"The adhesions are most often found
on the posterior and lateral aspects
of the spinal cord and especial ot-
tention must be pald to the emerg-
ing nervec roots, and any bands con-
atricting them must be divided."
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In referring to x-ray therapy for dis-
ated arachnoiditis, Selinsky states:

"In my experience, no other non-
surgical therapeutic measure has
exerted such a favorable influence.
The spine 1s crossfired with high
voltage radiation at the various
levels indicated by the sensory dis-
turbance., One or more series of
treatments are given, depending on
the response to therapy. If indi-
cated, the series of treatments is
repeated at Intervals of six weeks.
Fractional treatments are glven at
each sitting and congist of fram
100 to 150 roentgens (in air) until
a total of 800 roentgens is
administered."

In one patient 3 courses of treatment
were given.

Prognosis and Results

Operation was done in Mackay's 5
cases of the disseminated type; 2 died,
2 were unimproved, and 1 was clinically
benefitted. According to Selinski:

"High voltage roentgen therapy
cxerts a definitely ameliorating
effect which is variable in dura-
tion. Recurrences of the pain
may be relieved by a repetition of
the treatment.”

He reported "good results" in 4 of 8
cases,

From a pathologlic study of our cases
of disseminated arachnoiditis, the out-
look for therapeutic improvement from
either x-ray or surgical intervention
after the process has been long
established, does not appear at all pro-
nising., In our 4 cases the cord damage
appeared to be due to vascular involve-
ment with agsociated tissue destruction
rather than compression of the nervous
tissue by the thickened meninges.

Elsberg states, "The outlook after
Operation will depend to a consider-
able extent upon the intramedullary
changes that have occurred. If the
adhegive process is well localized and
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the symptoms have not been of more than
1l or 2 years' duration, the patient may
be relieved of all or almost all dis-
turbances by the operation.” "If the ad-
heslve process extends over a great
part of the spinal leptomeninges, the
outlook for improvement is small, How-
ever, some of these patients may be inm-
proved if by good fortune or good Judg-
ment, a part of the cord which has been
most compromised by the adhesive process
has been exposed and adhesions which
compressed the cord have been divided
or the contents of a cyst evacuated."

. Elsberg analyzed 38 cases from his per-

sonal experience. In more than one-half
the patients, little or no improvement
followed the surgical intervention. "In
about 25 per cent of the paticnts in
whom the adhesive process appcared local-
ized with or without compression of the
cord by bands, and in whom the symptoms
were of less than two years' duration
there was considereble improvement in the
spastic paraplegia and the sensory dis-
turbances, so that bedridden individuals
were able to be up abd about again;
bladder disturbances, when they existed,
were not rclieved, and the patient re-
mained an invalid."

In about 25 per cent of Elsberg's
patients the relicf was complete or al-
most complete, so that the individuals
were able to return to their work and
usefulness., In the majority of these
patients the relicf was permanent.

Pathologic Findings

In chronic dif'fuse leptomeningitis
there is grossly a definite thickening
of the leptomeninges throughout the
entire length of the spinal cord., Usual-
ly this involvement is not wniform, being
more marked at certain levels and in
certain regions at a single level. 1In
the more involved arcas the membrancs are
extremely opaque, complectely obliterating
the underlying structures.

In Elkington's series, 18 of L1 cases
gshowed at operation a loculated collec-
tion of fluid amounting to actual cysta.
The most conspicuous abnormality was in
the arachnoid which was often milky and
opanue in appearance and contained wwreas



irregular patchy thickenings. The
ja-arachnoid was bound to the dura, the
word, and the nerve roota by adhesions.

iIn some of the cases thore was a com-
 plete obliteration of the subarachnoid
‘8pacc.

Since there are very few complete

§  autopsy studios reported in this con-

dition, we shall 1limit the histopatho-
[ - logical descriptions to the study of
- our own cases,

. Before describing the pathologic
f-changes in chronic diffuse leptomeningi-
tis, it might be advisable to bricfly
review the structure of the normal

spinael pia-arachnoid. The spinal pia is
composed of a relatively thin layer of
intertwining collagenous fibers which

are closely adherent to the suwrface of
the cord. The thickness of this layer
varies normally from 5 to 15 microns.

The pia is very vascular and contains

a large number of blood vessels. Along
these vessels one can normally observe
scattered groups of mononuclears, which
often increase in number in inflammatory
conditions. The arachnoid is also a

thin net-like membrane about thrce times
a8 thick as the pia and measuring about
30 to 40 microns. It is a relatively
avagscular membrane composgsed of collage-
nous fiberg and lined on both its inner
and outer surfaces by a thin cellular
endothelial layer composed of a single
Irregular layer of peculiar squamous-like
cells which can usually be identified
only with special silver stains. There
is a definite space between the pia and
arachnoid called the subarachnoid space.
The latter is traversed by numerous
fibrous strands that extend from the
arachnoid and are attached to the pia
(arachnoid trabeculae). When the lep-
tomeninges are studied on fixed tissue,
nany of the above details cannot be
identified, Often the subarachnoid

space 1s greatly narrowed and the lep-
tomeningcs are so intimately related that
they ofven must be identified as a single
structurc. They then appear a3 inter-
lacing bundles of collagenous fibers, the
Inner portion being vascular and probably
representing the nia vhile the outer
Portion is relatively avascular, some-
what thicker and represcnts the arach-
noid. The total thickness of the lepto-

N |
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meninges normally would vary from 35 to
55 microna.

Hiastologically, also, there is a dif-
fuse but irregular thickening of the
leptomeninges; thelr combined thickness
often varying from 85 to 215 microns
(2 to 5 times normal). Either of the 2
membranes may be more severely involved,
but often they are so intimately related
that it becomes impossible to positively
identify the separate membranes. In
most areas there is a completc obliter-
ation of the subarachnoid space although
occasionally in the less severely in-
volved areas this space can still be
identified although greatly reduced in
size., In some cases the thickened
leptomeninges may become so extensive
that the process extends outward to
obliterate even the subrudzl space, the
thickencd membranes merging with the
inner dural layer which, however, can
uwsually be verified by its more dense
structure. This thickening of the lepto-
meninges moy or may not extend inward to
involve the membranes within the anterior
and posterior commissures of the cord.

The involved pia-arachnoid shows
definite structural variations. It is
usually definitely acellular and comprise
of dense collagenous tissue. Often it
becomes partially or even completely
hyalinized, loosing all structural char-
acteristics and assuming a most homogen-
eous appearance. A few connective tissue
nuclei can be found in such cases but
even these are pyknotic. Scattered col-
lections of mononuclears are occasionally
present.

The splnal vessels show a most var-
iable degree of involvement. The radial
vessels surrounding the c¢ord are invari-
ably compressed by the thickened mem-
branes and many are completely occluded.
The degrece of vascular involvement fre-
quently is in direct proportion to the
thickness of the pia-arachneid. The
vagcular pia, in some cases, aprears en-
tirely devoid of vesselsg while in other
cases 1t shows a definite reduction in
its vascuwlerity. The sulcal arteries
are usualily completely surrounded and
often compresscd by the thickencd memn-
branes resulting, in many cases, in o
definite vascular narrowing. In o fow
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\larees these vessels are completely oc-
cluded and produce a focal softening or
wleven a complete central cavitation within
t4the spinal cord.
flcentral arterles escape damage, but in an
- zoccazional area even these vessels become

g compressed and occluded.

3 The spinal rootlets as they penetrate
| thege thickened membranes may remain un-
" involved, but more commonly they are nar-

%] rowed, compresged and show definite patho-

71 logic alterations. Demyelinization is
V1 invarlably present with a variable de-
gtruction of nerve fibers and a secondary

arecs. In some rootlets almost half the
fibers appear to have been replaced by a
'| secondary fibrosis.

|

|
|
!

The spinal cord usually shows some
chenges at some of its levels. Thesge al-
terations appear to be directly related
to the degree of vascular involvement,

1 The meningeal thickening never appcars

gufficient to produce cord compression.

(1 The cord shows a moderate swelling of the

y myelin sheaths, often with some patchy

4" vacuolization. In some cases, vascular

3 occlusion produces definite focal arecas

4 of softening which involve large creas of

| a single cord level. ZEven complete cen-

i tral cavitation may occur, producing o

| typical syringomyelic picture. The nerve

| cells are usually uninvolved although

1 moderate changes may occur in the more

| 8evere cases, consisting of swelling,
chromatolysis, froagmentation and even

{ complete disappearance. In some cases

Petechiae occur throughout the gray
¢ matter of the cord.

4 ey e
0

Case I

"y a 57-year-old white male,
On September 1, 1937, while fixing a
b tire, he stumbled backwards and struck
" the lower part of his back against a
cement curb. He got up without as-
8Blastance and continued his work. Dur-
Ing the following days the base of his
8plne felt sore, usually beconing worse
~at night. However, he continued to work
-4 regularly, On September 1k, two wecks
after his inJury, he noticed muscular
twitching in the right thigh. Tl v
he had pain and numbness in .
pack and about the right hip. u.

| fibrous tissue replacement of the involved
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day, while trying to rise from a stooped
position, he lost contrel of both legs.
This was followed almost immediately by

Usually the smaller para-gevere pain extending down to both feet.

In 3 or L4 hours his lega became cori-
vletely pmralyzed and remained so for about
5 weeks. He had bowel and bladder incon-
tinence for the first 3 weeks of that
period. He had a patchy sensory loss fron
the umbilicus down. After 3 weeks, his
urinary difficulty disappeared. However,
he did not regain rectal sensation., After
5 weeks, control of the legs began to re-
turn. At the same time he noted gradual-
ly increasing stiffness of the lego. A
"burning feeling” was associated with the
stiffness and return of motion. He was
able to walk with some support. He con-
tinued to have pain in the lower back and
leags.

About 15 years previous to the diffi-
culty already described he suffered a
slight head inJjury. Six weeks later he
had dizziness and pains in the neck; the
dizziness was brought on by rotation of
the head and he had some difficulty main-
taining his balance. He had no paralysis,
and the symptoms disappeared in three
wecks,

He was admitted to the University Hos-
pitals on Dccember 23, 1937, at whick
time the neurologic examination revealed:

hearing loss on the right; hyperactive
deep reflexes in the legs with bilateral-

ly positive Babinski signs; positive
Chaddock and Oppenheim ,ijn) on the right;
left patellar and oral ankle clonrus;
weakncss and gpanticity of the legs; in-
coordination of the legs with loas of
position sense and dininished vibratory
sensitility; abscnce of pain, terpera-
ture =2nd light tcuch sensibility from the
12th thoracic segient down The reat of
the ?ubslcul exarniination wes cssentially
negative

-
bilat

spinal fluid examination revealed
ure of 10 rms. of mercury with no
risc on jugular courression; rrotein,

56 Mm@, per cent; no orlls, ard serologie
tosts nezative © ~nilis. Urinolysis

and rﬁu*' ewd 8tudies were normel.

The
% press

X-ray report: "Liriodol cxamination
' vire was done radicgraphically
11v aftcr the illJCCTiOH
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of 2+ ce. of lipiodol into the cisterna
magna, At the beginning of the examina-
tion all of the lipiodol was in the upper
eervical spine and cisterna. After

putting the patient in the upright posi-

tion the lipilodol moved very slowly
through the cervical canal and met a tem-
porary obstruction at approximately the
level of the let thoraclc vertebra. Af-
ter approximately 4 to 5 hours in the
upright position there was still lipiodol
retained at the level of the 6th thoracic,
11th thoracic and 2nd lumbar vertebrac.

A few droplets had droppred down into the
sacral canal. In one of the lateral
views at the level between the lst and
2nd lumbar vertebrac there was a sugges-
tion of posterior bpulging into the canal
from the intervertebral disc. Findings
suggcst an arachnoiditis together with
the possibility of multiple ruptures of
the intervertebral discs. A definite
diagnosis can not be made.” (Dr. Horold
Petocrson).

On 1/11/38, the lamina of the 1lst and
2nd lumbar and the 12th thoracic vertebrac
were removed, and thecre was apparently
some encroachment on the cord at this
level, There was no pulsation of the
cord. The conus rcgion was cxposcd. The
rootlets seemed to be very thick and
heavy as though they were swollen., A
slightly protruding intervertebral disc
was found., It did not appear to be rup-
tured or prolapsed in the usual manner,
It was simply compressed back into the
spinal canal for an elevation of about
3 or 3% mm., Through an incision in
the anterior surface of the dura part
of the disc was excised and part of it
was curetted out., A small amount of
lipiodol seemed to be held in position
Just above the protrusion. The rest of
the lipiodol could nct be cvacuated by
changing thc paticnt's position, (Dr.
W. T. Peyton).

The postoperative coursc was very
stormy. On 1/18/38, the blood culturc
was positive for hemolytic streptococcei,
The patilent developed uncontrollable
abdominal distension. Despite treatment
by sulfanilamide, nasal suction and
other measures, he falled to rally and
died on 1/20/38, about 5 months aftcr
the onset of his illness.
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Pathological studies: The leptomen-
inges surrounding the entire cord
was thickened, both membranes being
about equally involved and measuring
from 55 to 210 microns in thickness.
The subarachnold space was narrowed
and in some arecas completely obliter-
ated. The pia-arachnoid appeared
avascular, acellular and somewhat
hyalinized. Not even the remmants of
pyknotic nuclel could be detected.
The arachnoid trabeculae were narrow-
ed and thickencd. The membrancs
within the commissurcs were also great-
ly involved. The sulcal arteries were
completely surrounded and compressed
by the thickened meninges, producing
a definite vascular narrowing. ZEven
the smaller paracentral arteries were
partially compressed by the extensive
meningeal changes.

The rootlets as they passed through
the thickened meningecs werc greatly
constricted and appeared to have under-
gone partial destruction. They con-
tained a grecat decrecase in the number
of myelin shcaths with a secondary
fibrous tissue replacecment of the de-
stroyed elements. Almost half the
rootlct fibers appeared to have becen
replaced,

The spinal cord showed a moderate
demyclinization which was particular-
ly marked in the posterior columns.
The ncrve cells appeared structurally
intact.

Casc II

jag 51 ycars of age at
timec of death, November, 194C, In
May of 1937, the paticnt first notcd
an 1tching scnsation in band form at
the level of the nipple linc. At
the time of cxaminztion, a burning and
smerting sensation replaccd the 1teh-
ing. The scnsations were intermittont,

coming in the form of attuacks os fre-

quently as every 5 or 6 scconds on

onc side or the othcer. Two days after

the ongct of *! 1ifficulty, his appen-

dix wnn . ot znother hospital.

A - . alter operation the right leg

became numb and he experlenced some

difficulty in walking. In a few weeks
laft lower extremity becam. nurl.



‘ptated that when he crossed his legs
bed he was unable to determine which
was on top. He first entered the
jpspital 3 months after the onset of his
1lness. His chief complaint was numb-
iess and loss of sensation in the legs
#ron the hips down to and including his

. feet. He also complalned of a constrict-
““4ng sensation around his waist.

- His past history and family history
. were essentially negative. In March of
© 1937, the patient wrenched his back

. while 1ifting a heavy box. He was not
! ‘able to work for 2 weeks.

. Physical examination was negative

~ except for the following neurolegic find-
ings: The cranial nerves were cssential-
ly normal except for diminution in visual
aculty on the right. He was unable to
read large new print with the right eyc.
The upper extremities were normal, except
the right triceps reflex was morec active
than the left, Only the right upper
abdominal reflex was elicited. There was
spasticity of the legs, with hyperactive
deep reflexes and positive Babinski's
bilaterally, . There was mareked weaknecss
of the right leg. Vidbratory sensidility,
muscle pain and position sense were
normal in the left leg but markedly im-
paired in the right leg.. Light touch

and pin prick was felt normally down to
the 3rd rib on the right and the 4th

rib on the left; below these levels

there was patchy loss of superficial sen-
sation. There was no sphincter impair-
ment.

Laboratory studies, including tests
for syphilis on the blood and spinal
fluid werc negative.. There was no evi-
dence of subarachnoid block, The spinal
fluid was clear and colorless, contained
40 mg, of protein per cmm, and no cells,
The gold curve was 022110000,

X-ray studies of the spine with the
use of lipiodol were negative,

About 3 weeks after his hospital ad-
mission, the patient experienced some im-
provement, His legs improved in strength
and his sensory disturbances were not as
8¢vere as previously. He was discharged
In September after 1 month of hospitaliza-
tlon, However, his improvement was of

—_— e
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brief duration, and he was readmitted in
October, 1937, In November, 1937, a
laminectomy was performed in the region
of the Tth cervical and 1lst thoracic
vertebrae. There was no obstruction.
The cord appearcd normal:. The arachnoid
seemed thickencd in several places. His
postoperative course was uneventful and
he was discharged unimproved. He was
followed in the outpatient department
from that time until his final hospital
admission in 1940. He complained bit-
terly of constant itching and burning
sensationss He was unable to slcep,

lost weight and gradually becamc weaker.
He scemed to improve following a course
of decp x-ray, but his improvement was
again of short duration. His weakness
became g0 marked that it was necessary to
hospitalize him again in September, 1940,
At that time he complained of bladder
and rectal incontinence of 3 or 4 months
duration. The last 6 months previous

to admisgion it was difficult for him

to walk because of weakness of the legs..
He had last reported 2 weeks prior to
admission. He first had numbesss of
both hands and then his left hand became
paralyzed., Neurologic examination showed
spastic paralysis of both legs and
atrophy of the small muscles of the hands.
The left hand was flexed at the wrist

and the fingers were flexed to form a
cupping effect. Both arms showed a
patchy superficial sensory loss, The
patient developed signs of urinary tract
infection., He became wcaker, developed

a pneumonic process in the right lung,
and expired onNovember 6, 1940, about

5% years after the onset of his illness.

Pathologic findings: Autopsy revealed
a pneumonic process in the right lung.
Serial sections of the brain revealed no
grogs abnormalities. The dura was normal
except for thickening in the operative
region. The arachnoid showed yellowish,
thickened, indurated areas averagzing about
5 mm, in diameter and scattered through-
out the thoracic and Jumbar areas., There
was atrophy of the upper thoracic and
cervical regions of the spinal cord with
small areas of hemorrhagic shoftening.

Microgscopic studies showed a mederateo
diffuge thickening of the pia-arachnoid
throughout all levels of the cord, This
alterotion was most marked in the pic,
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 §hmch measured 15 microns in thickness,

was very acellular and contained very
few vessels. The arachnoid was less
severely involved but was also definite-
1y thickened, especlally in the anterior
and posterior aspects of the cord.

The extenslons of these membranes into
the cormigsures showed a gimilar
structural alteration and thickening.
The rootlets were completsly surrounded
by these thickened meninges but showed
no structural alterations,

The sulcal arteries were for the nost
part uninvolved. In a few areas their
lumens were narrowed. In some of the
sacral segments these vessels appeared
completely occluded and had produccd a
focal softening within the cord. Sec-
tions through the upper sacral and
lower lumbar levels revealed a complete
central cavitation of the cord. The
tissues around this cavitation were frag-
mented but showed a minimal degrec of
cellular reaction.

The spinal cord contained a diffusc
dilatation of the myelin sheaths and
some swelling of the antcrior horn ceclls.
Numerous distended vessels and petcchiae
were present throughout the groy matter
of the cord,

Case ITII
v a white male 57 years of age
at time of his death in August, 1940.

The patient was admitted to the Gencral
Hogpital in January, 1940, complaining of
Pain and weakness of the left leg,
numbness and a sensation of cold in the
toes and inability to walk. The symptoms
began seven months previously with pairn
In the left ankle. In a few wecks the
Pain began to sprcad gradually involving
the calf, knee, thigh, and hip on the left
8lde. The pain was stcady, aching in
character, and made worse by cold., It was
noticed that his toes would rcadily becomc
dam and cold. This was more morked in the
left foot. Several months after the onset

of the illness, the patient doveloped mork-

ed weakness in the left foot. For a fow
months previous to admission he had
urinary frequency.
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Physical examination revealed a well
developed, obese white man who did not
appear to be acutely ill., His feet
were cyanotic and cold to the touch.
The upper extremities were essentially
normal. There were fibrillary tremors
in both thighs and a flaccid paralysis
of the left leg with absent deep re~
flexes and foot drop. The right leg
was very weak. There were patchy
scattered areas of hypoerthesia,

Leboratory studies showed a hemo-
globin of 91 per cent and & white blood
count of 6,050, The spinal fluid was
clear and contained 50 mgm. per cent of
protein and no cells. The pressure and
response to the Queckenstedt test were
normel. Serologic tests for syphilis
on blocd and spinal fluid were normal,
An alr myclography was negative,

Course: The patient complained
censtantly of pains in his legs. In
May, 1940, about 1 vear after the onset
of his illness, there was definite
atrophy of both legs from the hips down.
At that time he ccmj;lained of para-
esthesias in both hands. In June he
developed lobar pneurmonia which developed
into a chronic unresolved process. In
August a neurologist recorded atrophy
of the muscles of the arms with marked
weakness and flaccid paralysis of both
legs with marked atrcphy. The patient
gradually became weaker, developed pneu-
monia on the right side, and expired in
August, 1940, about 15 months after the
onset of his illness.

Pathclogic findings: The srinal cord
arnd meninges were grossly normal, The
vessels at the basc of the brain rcvealed
a moderate decgree of artcriosclcrosis.
3crial sections of the brain showed no
aross abnormalities.

Microscopic sections revealed a dif-
Tusc but irregular thickening ol the
spinal leptomecninges,; which measurcd
from 80 to 175 microns and produced a
partial obliteration of the subarachaoid
spacc. These menbr: were cxtrencly
fibrous and » .iy accllular altho
they -utuln a few nests of mono-
“wedtar cells. The vess2ls surrcunding
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 #he cord were markedly compressed by

ihe thickened meninges within which they
were crmeshed, Some of the vessels were
almost completely occluded. -

The rootlets as they passed through
the involved membranes did not appear
to be extensively altercd although in
some of thc lumbar scgments these did
appear to be a mild compression of the
posterior rootlets with some replacement
of the destroyed elements by connective
tissue.

The cord appeared intact,; neither the
vhite nor gray substance showing any
changes.

Case IV

(This casc is being reported
through the courtesy of Dr. A, H. Wells,
Duluth)s ( . was a male child who
was 17 months of age at the time of his
death in May of 1940, The patient was
dead on admittance to the hospital and
there is, therefore, scant clinical in-
formation, He had been in a hospital
about 2 months before his death. At
that time
been gick for 2 wecks with fever and
loss of welght., He had devecloped cough
and dyspnea and had refused foed for the
last two days before admissicn. The
physical examination revealed rales in
both lungs and extreme malnutrition.

The reflexes were normal.

A physician whe had attended hin re-
ported that the child developcd normally
until 11 months of age, when he first
showed syrmptons. In a short time he
was unable to sit up and could not eat
well, Two months before death he devel-
oped a severe bronchopneumonia. Follow-
ing that illness he became very nmuch
weaker; he lay in bed, hardly moving a
muscle.

Pathologic findings: The autopsy,
performed 3 hours after death, rcvealed

a bronchopneumonia and acute pancreatitis.,

Postmortem blood chemistry showed a blood
sug@ar of 50 mg.. per cent, and a urea

~ nitrogen of 47.3 mg. per cent..

Microascopic sections revealed

. 818 of the pla-arachnoid thruughwm+ 3

it was ncted that the child had
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entire spinal cord. These membranes
were greatly thickened and had resulted
in a complete obliteration of the sub-
arachnoid space. In many areas the
collagenous pia-arachnoid fused irmper-
ceptibly with the dura thus also oblit-
erating the subdural space. Thc arteries
surrounding the cord were compressed but
not ccmpletely occluded by the meningeal
involvement, The nerve rootlets were
encircled but not particularly altered.
The only changes seen in them were
scattered areas of myelin swelling with
an early formation of geometric figures
due to the breakdown of the neurokeratin
network.

There was a decreagse in the number of
nerve cells in the anterior horm, the
remaining neurons being pale, fragmented
or shrunken. Many ghost cells were ob-
served. Numerous petechiae were present
within the gray matter and ecspccially
near the dorsomedial cell colurms, A
small cystic area was encountered in
the gray commissure laterel to the cen-
tral cenal. The white matter of the cord
appcarcd to be intact. There was a
little swelling of the nmyelin which was
most pronounced in the narginal region
of thc lateral colurmns.
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VI. RECOMMENDATION3

The following recommendations are
made to the physicians of the United
States by the committee on food and nutri-
tlon of the National Research Council:

Tmprovement of Flour and Bread

A procedure to improve the nutritive
quality of flour and bread: For the time
being synthetic vitamins are utilired to
restore essential substances to white
flour and bread. Thiamine, nicotinic
acld or nicotinic acid amide, and the
mineral iron are the substances now being
added., Ultimately processes of milling
may be developed which will preserve the
vitaming and minerals originally in the
wheat in a flour acceptable to consumers.
The purpose of this recommendation is to
insure immediately a supply of these
vitamins of the vitamin B Camplex (thia-
mine and nicotinic acid) which are essen-
tial for the satisfactory oxidation of
carbohydrate foods. The required levels
for these vitamins, .as well as for iron,
will approximate those found in whole
wheat flour and bread. (Many millers
and bakers have made such products avail-
able under the designations "enriched"
flour and "enriched" bread. Rcgulations
for their control will soon be promul-
gated by the Food and Drugz Administration,
through the Federal Security Agency.,)

Use 9£ Todizecd Salt

The widesprcad use of table salt
iodized to a standard lcvel of one part
of potassium iodide or cecquivalent per
10,000 parts of salt is reccommcndcd.,
(Todized salt has becn available for
many years, but its use of late has un-
fortunately declined; the incidence of
endemic goitre is on the increasc, Con-
clusive cvidence confirms that harm docs
not attend the usc of iodized salt by
pergsons otherwise receiving an adequate
supply of iodinec.)

Addition of Vitamin A to Oleomargarine

A recommendation has been adopted to
promote the general fortification of cleo-
margarine with vitamin A4 to a level of



00 International Units per pound. (Such
leomargerine is now replacing unforti-
1ed oleomargarine.)

Summary

The Cormittee belleves that use
of whole wheat bread and of butter should
- be encouraged by vigorous educational ef-
“ fort. Where these natural foods are not
~used, enriched flour and bread and proper-
1y fortifled oleomargarine should be pre-
ferrcd over wnenriched white flour and

H bread and oleomargarine not containing

- vitamin A. Use of iodized salt 1s also

- to be emphasized. These nutritionally
4 improved products will greatly facilitate
the planning of satisfactory diets.

These recommendations have the endorsc-
ment of the Council on Foods and Nutri-
tion and of the Board of Trustees of the
American Medical Association, Your per-
sonal endorsement of them will help more.
Strong leadership in the campaign for
improved nutrition must come from physi-
clans; your active support of the nutri-
tional activities of your community 1s
esgential,

Acceptance and application of the re-
cormendations of the National Nutrition
Conference and of the actions of the Com-
nittee on Food and Nutrition by all the
people 1s requireds If our great Nation
is to preserve its heritage, Americans
must have a diet that more nearly nects
the Recommendcd Dietary Allowances advo-
cated by the National Nutrition Confer-
ence. (Sec Jour. A.M,A, Junc 7, 1941)
Nutritlous food may well determine the
cffectivencss of the national defense.
The people mugt understand; they look to
you for guidance.

Russell M, Wilder, M,D,, Chr,
Cormittee on Food and Nutrition
National Rescarch Council

Janes G. Mclester, M,D., Chr.
Council on Foods and Nutriticn
Anmerican Medical Association.
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VII. 5SIP

The annual report of the Sur-
geon General of the Navy is always of in-
tercst to me. The death rate in 1939
was 2,10 per 1000, Motor vehicle acci-
dents again played a prominent rolec,
cauaing 50 deaths, including 1 suicide.
Of the 42 attempted suicides, 32 werc
successful (all records indicatec men try
to do this less often than wonen, arc uni-
formly more successful). Diseascs ac-
counted for 127 deaths, injuries for 181,
and poisons for 6, Thecre were 8.03 sick
days per person and 19,67 for admission.
In 211 22% of the personnel was constant-
1y on the sick list through the year.
In 1937 punitive mceasures irposed on en-
listed men for vencreal diseasec were re-
moved. The increasc in venereal discase
incidence from 1938 to 1939 was less than
previcusly rcported. The report is in-
teresting becausc it reflects differen-
tial disease and death rates of specially
gclected groups. Note the absence of
dcaths fron drowning. The age @roup 20-
2L always shows suicide as one of the
first five causcs of death.

The Amcrican Medical Association founc
the cut of the Medical School in Trends
in Mcdical Practice and Research of in-
terest. They intend te run it in the stu-
dent scction of thelr journcl together
with a bricf history of the school,

Time, the news nagazine, found the arti-
cle on athletic injuries of greatest in-
terest ond requested our news department
to scnd further photographs 1llustrating
the preventive aspects of athletic injur-
ieg, Many readers found the double col-
umns of interest. ZEventually when this
featurec ig smoothed out, all column
notes will be on the outside margin and
will directly rclate to the material in
the larger column on the inside, Nearly
6,000 issues of this number will have
been mailed before the end of this wecek,
They have gone to members of the Minne-
gota State Medical Association, our
alumni, the mcdical students; physicians
who have attended courses at tne Center
for Continuation Study, medical libiraries,
medical journals, and graduatces in medi-
cal scicnce who have earncd a doctor of
phil¢gophy or master of ecilence dagrae,
In addition, many intercsted individuols
and organizations have recccoivead copico.



. Bpoaking of publications, the Home-

g News number of the Minnesota Alum-~

wveckly was edited by Alois F. Branton,

r,, of Willmar, son of Dr. Alois F.

4 anton, Sr., executlve sccretary of the
inncsota Hospital Association and Will-

practitioner. Alois, Jr. has shown

distinct flalr for Journalism since his

Bigh school days. He assisted in editing

{4his year was given complete charge.
;ﬂany will recognize him also as the cour-
i teous, efficlent young man who presides

-8t the main information desk on certain
+pours of the day, He 1s a sophomore
- student at the University in the College
-of Sclence, Literature, and Arts.,
The Doctors Mayo by H. B, Clapesattle
- 18 now off the press., The story of the
- Mayos 18 one of the fasclinating tales of
“our day. It covers a perlod of 100 yesars
‘of medical progress in Minnesota, (Note:
The Minnesota State Medical Association
has just issued a commemorative pictorial
publication going back to the days of
Christopher Carli who rcceived his medi-
cal educatlon at Heidelberg and came up
the rivers of the new world to the terri-
tory that later became Minnesota. He ar-
rived at the site of what is now Still-
vater on May 24, 1841, and bocame the
first civilian medical practitioner to
settle permanently in the territory.) To
commemorate the appearance of the Mayo
“book, the University of Mimnesota offi-
clals, the University Press, together with
the author (a woman), and the Mayo family
will hold a reception for friends of the
Institution at the Coffman Memorial Ball-
room on Wednesday, Deccmber 10, Invita-
tions have been i1ssued., The story is
full of interesting tales concerning the
development of the Mayo tradition and
contains an excellent array of intimate
Plctures of the entire Mayo family, in-
cluding many of their friends of earlier
days., One of the most intercsting char-
acters in the book is the mothser of Drs.
Will and Charlie. The Jacket contains a
story of the University of Minnesota (and
Press), including a cut of thc new campus,

+Jast year's Alumi Homecoming number and
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welfare of the State.”

We are honored again. Health Service
Director, Ruth E, Boynton, has been ap-
pointed a member of the sub-cormittee of
the national committee on assignment and
procurement to work with women physicians
in the interest of national defense., Dri
Boynton has been selected for thie purposc
from a large 1ist of women physicians in
.the United States because she so well re-
presents the type of medical citizen who
always works in the best interests of
public welfare,

The Eustls Big Little News, Vol. I,
No. 4, 18 off the press., This 1s a mimeo-
graphed publication sponsored by the
children who are patlents in the Eustis
Hospital. It is one of the "freshest" of
our publications., ZEvery page is of in-
terest, as it deals with persons and
events as children see them. The follow-
ing tribute to their chief 1s of interest:

"OUR CHIEF OF STAFF

Dr, Irvine McQuarrie is Profegsor of
Pediatrics and head of the Pediatrics De-
partuent at our hospital. He is married
and has three daughters. One of them is
now attending the University of Minnesota.
While at the University of Rochester in
New York, before coming here, he worked
with Dr, Eric Kent Clarke of the Psychia-
tric Clinic for Children. They worked
together there for fourteen years.

Dr, McQuarrie has zlso traveled in
varlous countrieg in Europe. He was
vigiting Professor of Pediatrics at
Pciping Union Medical College in China.

His home is in Minncapolis and he likes
it here very much, His grecatest ambition
is to have a good children's department.
Photography is his hobby and his favorite
sport is fishing.

Dr., McQuarrie says that the thing that
irritates him most is anybody's interfer-
ence with the smooth running of the Pedia-
trics Department. Next week Dr, McQuarric
is going to the University of Cincinnati
ag Visiting Profcssor,

He is very much interested in our

The descriptive statement ropeats the mes- ncwspaper and as he 1s 2 very busy.man;
8age cut in stone over the entrance of the we would like to thank him for tcking

auditorium facing the mall.  "Founded in
the faith that men are cnnobled by under-
standing, dedicated to the advancement of
learning and to the search fer truth, de-
Voted to the instruction of youth and the

the time and troublc to be interviewcd.
Dorothy Chandler,

Age 16,

Willernice, Minncsoto.
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