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FORMANY YEARs there have been spo-
radic reports of a syndrome characterized
by increased intracranial pressure and clear
spinal fluid without an intracranial neo-
plasm. Quinckel (1893) was perhaps the
first to describe cases with this syndrome,
and he applied the name "serous menin-
gitis" which is still often used. Nonne2
(1904) in a similar collection of cases char-
acterized the condition as possessing a more
or less chronic development of the picture
of brain tumor, with or without localizing
signs and without demonstrable pathology.
The condition was refered to as "die Non-
nesche Krankheit" by other authors3 ( 1910)
and later by Nonne4 (1914) as "pseudo-
tumor cerebri," a name also still in use.
Other names in common use that have been
given the syndrome are "arachnoiditis"
(Cushing), "otitic hydrocephalus" (Sy-
monds,5 1931) ) and "toxic hydrocephalus"
(McAlpine," 1937). Dandy7 ( 1937) re-
ferred to the syndrome, in reporting on 22
accumulated cases, merely as "intracranial
pressure without brain tumor."

Clinically, most of the reported cases
have, in common, headache, papilledema,
increased cerebrospinal fluid pressure and
occasionally transient palsies and convul-
sions. The onset is usually insidious and the
patient has the appearance of general good
health. Blurred vision and measurable im-
pairment of visual acuity occur if the pa-
pilledema persists. Also, diplopia due to

* Read before the American Surgical Asso-
ciation, Washington, D. C., April 11, 1951.

abducens nerve palsy secondary to the in-
creased intracranial pressure is common.
The spinal fluid, except for the increased
pressure, is usually normal and when there
are increases in the cell count or protein
content these changes are relatively slight.
The electro-encephalogram may show ab-
normal activity of a nonspecific type
throughout both hemispheres. Pneumoven-
triculograms show normal or small ven-
tricles without displacement or distortion
and they remain so no matter how long the
disease persists.

Some of the cases are associated with in-
fections of the middle ear or mastoid, in-
fections elsewhere in the body, or with re-
cent head injuries or the post partum state.
In such cases intracranial venous throm-
bosis has sometimes been suspected and
occasionally demonstrated. But possibly in
half the cases there are none of these or
other associated conditions. In spite of the
many studies of the syndrome, the exact
etiology has remained obscure, most ob-
servers believing that the condition is
caused by some defect in production or
absorption of the cerebrospinal fluid.
Bailey8 in the Year Book of Neurology, Psy-
chiatry & Neurosurgery (1949) summarized
a report on Pseudotumor Cerebri by Kehr-
er, F. A. (1949) in which 22 diseases were
listed as a basis for such a syndrome, and
the list does not include thrombosis of the
intracranial venous system.

The majority of the patients with the
syndrome recover spontaneously and com-
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pletely within a period of eight to 12 weeks.
Occasionally the symptoms and signs last
for longer periods or may have exacerba-
tions over a period of many months or
years. In these cases it may be necessary
to perform unilateral subtemporal decom-
pressions in an attempt to allay headache
and preserve vision. Some9 have prefered
the use of repeated lumbar punctures with
or without surgical decompression in an
attempt to maintain a lower intracranial
pressure. No other useful therapy seems to
have been developed heretofore.

Recently we have studied by sagittal
sinus venography four patients presenting
this peculiar syndrome. By this method we
have been able to demonstrate thrombosis
in the posterior half of the superior sagittal
sinus or in a dominant transverse sinus with
resultant obstruction to the venous outflow
of the brain as a cause of the syndrome. On
the basis of such established diagnosis cer-
tain therapeutic aids appear to be useful.

METHOD

The method of dural sinus venography
has been previously published (Ray, Dun-
bar and Dotter,10 1951). Briefly, the method
consists of the injection of 85 per cent Dio-
drast into the anterior portion of the supe-
rior sagittal sinus via a catheter introduced
into the sinus through a small midline burr
hole, with appropriate roentgenograms
taken. In the normal, the contrast medium
passes backward through the superior sagit-
tal sinus to the torcular herophili and
thence through both transverse sinuses into
the internal jugular veins. The cerebral
veins and other dural sinuses do not fill
unless there is some obstruction in the su-

perior sagittal or transverse sinuses. The
venous pressure in the sinus is measured
at rest and after jugular compression. Nor-
mal venous pressure in the sinus is 100-150
mm. of saline.

CASE REPORTS

Casew.-(a. C., N. Y. H. No. 541269). A 48-

year-old woman was admitted to the hospital in

May, 1949, complaining of generalized headache,
double vision and impaired visual acuity of 6
months' duration. Except for bilateral papilledema,
the physical examination was unremarkable. The
cerebrospinal fluid pressure was 480 mm.; the fluid
was clear, acellular, sterile and of normal protein
content. A pneumoventriculogram showed a small
ventricular system of normal configuration. Bi-
lateral subtemporal decompressions were per-
formed, but there was no significant alteration of
her condition in the following 8 months. The de-
compressions remained full, though somewhat vari-
able in tension.

She was re-admitted to the hospital for addi-
tional study. In the interim she had had several
relatively minor convulsive seizures without focal
qualities. On one occasion she had for several days
seemed confused and given to emotional upsets
of mild panic which was out of keeping with her
usual placid nature. The corrected visual acuity
was 20/70 in one eye and 20/50 in the other eye.
There was bilateral papilledema and the decom-
pressions were full. The rest of the neurologic ex-
amination was normal. The spinal fluid pressure
was 480 mm.

A bilateral carotid arteriogram was performed
which showed good filling on the left with some
of the contrast medium passing to the right cere-
brum. On the right side there was an obstruction
in the internal carotid in the neck, presumably from
a thrombosis of that artery. The contrast medium
injected on this right side passed down the com-
mon carotid artery and back up the right vertebral
artery, outlining the right posterior cerebral artery.

A sagittal sinus venogram (Fig. 1) showed
obstruction at the junction of the posterior and
middle one-third of the sinus. There was filling of
the superior cerebral veins anterior to the point of
obstruction. The inferior sagittal sinus, straight
sinus and some diploic and scalp veins also filled
well with the dye. Venous pressure in the sagittal
sinus measured 480 mm. of water.

A retrograde jugular venogram on the right
side showed filling of the internal jugular vein
only. None of the contrast medium passed into the
intracranial veins or dural sinuses. The pressure in
the right internal jugular vein at the superior bulb
was 32 mm. of water.

A retrograde jugular venogram on the left side
showed good filling of the basilar sinuses, includ-
ing the superior and inferior petrosal and cavernous
sinuses, as well as filling of the pterygoid plexus,
vertebral veins and deep facial veins. Because of
technical diffculties, venous pressure was not
measured on this side.

Several weeks later (February, 1950), the
posterior one-third of the superior sagittal sinus was
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exposed through a craniotomy. A thrombus which
completely occluded the sinus was removed with
forceps and suction until a brisk flow of venous
blood was obtained from both directions. The
opening in the sinus was closed with silk sutures
and sealed with Gelfoam. Culture of the thrombus
was sterile and microsiopic examination showed it
to be aseptic. The patient was given anticoagulant

Comment. This case has been referred
to, but less completely described, in pre-
vious publications.10' 11 It was the first case
studied and possesses a number of interest-
ing and unusual features, though none out
of keeping with the clinical syndrome under
discussion. There is no question about the

FIG. 1.-Case 1. (A) Lateral venogram before and (B) after removal of thrombus posterior
half of the superior sagittal sinus. Thrombus has reformed but filling of collateral channels hasgreatly increased.

therapy with heparin and Dicumarol for 3 weeks
postoperatively and she steadily improved. At the
end of 3 weeks the spinal fluid pressure had fallen
to 200 mm., the decompsessions were soft, the
papilledema subsided, diplopia disappeared and
headaches were less.

Six weeks after removal of the clot the sagittal
sinus venogram was repeated. The venous pres-
sure in the sinus had fallen to less than 300 mm.
A block still existed in the same part of the sinus
as before, but there was a significant increase in
the filling of the anastomotic veins and sinuses.
Three months after the clot was removed the spinal
fluid pressure was normal and the decompressions
soft. A year later, from reports submitted by the
patient, there appeared not to have been any re-

turn of increased intracranial pressure or develop-
ment of thrombophlebitis elsewhere in the body.

diagnosis of a sterile thrombus in the pos-
terior third of the superior sagittal sinus,
and there may also have been thrombosis
of one of the lateral sinuses. Since there was
no recognizable associated infection in the
body, it must be assumed that the throm-
botic processes in the right carotid artery
and in the intracranial venous system were
spontaneous and in the nature of aseptic
thrombosis. There is no information about
when the carotid thrombosis occurred with
relation to the venous thrombosis or, for
that matter, how the two conditions are re-

lated. It might be reasoned that in the pres-
ence of a pre-existing arterial occlusion ve-
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nous thrombosis might be more prone to
occur, but it is notable that the carotid ob-
struction did not embarrass the cerebral
circulation to the extent of causing any
focal neurologic changes.

Even bilateral subtemporal decompres-

sion did not benefit -the intracranial pres-

sure to an impressive degree since she con-

tinued to have headache, papilledema and
steady visual loss 14 months after the onset
of her disease and eight months after the
decompressions. The opening of the sinus
and removal of the thrombus seemed the
only procedure that held any hope of im-
proving her condition. While there is ample
precedent for such a procedure in opera-

tions performed elsewhere in the body, the
procedure seems not to have been employed
before in the head region except in the
evacuation of thrombi from the lateral sinus
in conjunction with mastoid operations.
The striking improvement which fol-

lowed the evacuation of the clot and the
administration of anticoagulant therapy at
first suggested that the lumen in the sagittal
sinus had remained patent. The subsequent
venogram showed that this was not the

case but the filling of many more venous

channels, together with the subsidence of
intracranial pressure and of venous pres-

sure in the sinus, indicated that the com-

bined treatment had accomplished some

good.

FIG. 2.-Case 2. Lat-

eral venogram showing
obstruction (by throm-

bosis) in the posterior
one-third of the superior
sagittal sinus.

Case 2.-(J. V., N. Y. H. No. 516917). A 28-

year-old man was first admitted to the hospital in

August, 1948, with complaints of headache and

blurred vision of 3 weeks' duration. The head-

aches were generalized and constant -and, for the

first 3 days of his illness, accompanied by slight

stiffness of the neck and vomiting. There was no

history of infection in the ears or elsewhere in the

body and no history of throm-bophlebitis.

The examination revealed papilledema of 3

diopters and hemorrhages in both occular fundi.

The visual fields were constricted and the blind

spots enlarged. Visual acuity was 10/15 bilaterally.

The rem'ainder of the physical examination was

normal.

The spinal fluid was under 800 mm. of pres-

sure, but was clear and acellular. Repeated lumbar

punctures during a three weeks' period of observa-

tion revealed similar findings. The protein content

of the fluid varied from 26 to 50 mg. per 100 cc.

Roentgenograms of the skull and chest were nor-

mal. Pneumoventriculograms showed small, but

normal, ventricles without displacement or dis-

tortion.
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A right subtemporal decompression was fol-
lowed within one month by cessation of headaches
and improvement in vision, but by the end of the
month the papilledema had not completely sub-
sided and the decompression was full though not
tense.

Seven months later the patient returned with
symptoms and signs of deep phlebitis in one leg.
At this time he was free of his former conmplaints,
the decompression was nearly flat and the spinal

fluid pressure was 200 mm. He recovered from the
phlebitis of the leg, but in the subsequent 18
months he returned to the hospital 3 times for a
perforated peptic ulcer, a schistosomiasis infesta-
tion and a recurrence of the thrombophlebitis of
the leg that resulted in pulmonary infarction, from
which he recovered. Through all these latter ill-
nesses there were no complaints referrable to the
central nervous system or any evidence of return
of increased intracranial pressure.

In June, 1950, nearly 2 years after his original
admission to the hospital, a sagittal sinus venogram
(Fig. 2) was performed. It showed a complete
block at the juncture of the posterior and middle
third of the sinus. The contrast medium filled nu-

merous scalp veins and superior cerebral veins an-

terior to the block, and also the inferior sagittal
sinus. The venous pressure in the sinus was 200
mm. No complications followed the sinus venog-

raphy.

Comment. Following the experience
with Case 1, an attempt was made to per-

suade patients to return for sinus venog-

raphy who had had unexplained increased
intracranial pressure in the past, and Case
2 represents the only one willing to do so.

His initial illness, nearly two years previ-
ously, had been typical of the syndrome
and he had made a complete recovery aided
or not by the decompression operation. The
later development of phlebitis in the leg

S.'

FIG. 3. - Case 3.
Thrombosis in the pos-
terior one-half of the su-
perior sagittal sinus. Col-
iateral channels includ-
ing the inferior sagittal
and straight sinuses, cer-
ebral and scalp veins areArv l F well filled.

led particularly to the suspicion that he

might have had an intracranial thrombosis

also.

The sinus venogram, two years later,
clearly demonstrates the persistence of a
block in the posterior third of the superior
sagittal sinus so that recanalization of the
sinus had not occurred to aid in the recov-
ery. But the clinical recovery and the sub-
sidence of the intracranial and intrasinus
pressures had come about through the de-
velopment of ample collateral and com-
pensatory pathways for venous drainage
from the brain.

Case 3.-(W. L., N. Y. H. No. 572748). A 29-
year-old man was admitted to the hospital in June,
1950, complaining of several generalized convul-
sive seizures, beginning in the left arm and leg, in
the previous 6 hours. He appeared acutely ill and
had a temperature of 39°C. His white blood count
was 16,000. The examination showed a left hemi-
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paresis and normial ocular fundi. A lumbar punc-
ture showed 180 mm. of spinal fluid pressure; the
fluid was clear, colorless, acellular and normal in
its protein content.

The convulsions were controlled with bar-
biturates and standard doses of penicillin were
administered. Within 24 hours the temperature
had returned to normal, the left hemiparesis had
improved and the patient appeared to be recover-
ing rapidly. Further questioning now disclosed

vealed a complete block in the posterior third of
the sinus and filling of numerous scalp veins, su-
perior cerebral veins and other collateral venous
channels. The venous pressure in the sinus was
500 mm.

Anticoagulant therapy was reinstituted and
continued as an ambulatory treatment for 3 months.
Within a month after discharge from the hospital
he was asymptomatic, had normal ocular fundi
and returned to work. Ten months after his orig-

FIG. 4.-Case 4. Lateral and AP venograms showing obstruction by thrombosis in the domi-
nant right transverse sinus and development of collateral circulation. The left transverse sinus
is extremely small.

that he had had 2 episodes of thrombophlebitis of
the lower extremities, one and 5 years previously.
He did not show evidence of phlebitis in the ex-

tremities at this time.
A presumptive diagnosis of cerebral thrombo-

phlebitis was made, and treatment with Dicumarol
instituted. In the following 5 weeks a low grade
papilledema appeared and the spinal fluid pres-

sure gradually rose to 300 mm.; but the patient
felt well, his hemiparesis had subsided and he
left the hospital against advice.

Ten days later he returned to the hospital be-
cause of generalized headache and several more

convulsive seizures. The spinal fluid pressure was

now over 400 mm. but still normal in other re-

spects.
A pneumoventriculogram showed small ven-

tricles in normal position and with normal con-

figuration. A sagittal sinus venogram (Fig. 3) re-

inal admission to the hospital he was free of any
symptoms or signs suggestive of intracranial dis-
ease, but had recently had a transient recurrence
of phlebitis in one leg.

Comment. The history of thrombophle-
bitis in the legs prior to the onset of acute
symptoms of cerebral disease simplified the
initial diagnosis of intracranial thrombosis.
The point should be made in this case, how-
ever, that the focal convulsions and hemi-
paresis, without increased intracranial pres-

sure at the onset, suggest that the throm-
bosis began in cerebral veins or possibly in
the wall of the superior sagittal sinus at the
openings of cerebral veins. If the latter ob-
tained, it must be assumed that in the be-
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ginning the lumen of the sinus was not
blocked since there was no increase in in-
tracranial pressure until some days later.

Dicumarol, given for its anticoagulant
effect, and penicillin for its antibacterial ef-
fect, were seemingly well suited in the
treatment of this case, since it may be as-
sumed because of the acute febrile onset

that he had a thrombophlebitis. Cases of
this kind should be easier to recognize than
the more benign and insidious phlebo-
thrombosis, yet the similarity in the effect
on the dynamics of the intracranial venous
system and secondarily on the intracranial
pressure cannot be denied.

Case 4.-(P. Z., N. Y. H. No. 581433). A 33-
year-old man was admitted to the hospital in No-
vember, 1950, with a history of earache and puru-
lent discharge from the ear canal on the right side
for 2 weeks. On the day of admission he had de-
veloped a high fever (40°C) and a blood culture
taken on that day was positive for Proteus vulgaris.
Roentgenograms showed evidence of acute right
nastoiditis.

Antibiotic treatment was instituted and a
right mastoidectomy performed, at which time the

D)UNBAII AnnXt^als uf SurgeryASeptember, 1 95 1

transverse venous sinus was found to contain an
infected thrombus which was not removed. There
was rapid improvement in the patient's condition,
but within a few days he began to experience
blurred vision and generalized mild headache. A
funduscopic examination disclosed the presence of
about 2 diopters of papilledema and a few small
retinal hemorrhages. The neurologic examination
was otherwise normal. The spinal fluid pressure

FIG. 5.-Lateral yen-
ogram showing throm

:1bosis in the right trans-
verse sinus (sigmoid
portion). The left trans-

_..

verse sinus is huge and
collateral cdrculation has
not developed.

was 400 mm. and the fluid was clear, colorless and
acellular.

A sagittal sinus venogram (Fig. 4) showed
complete obstruction of the right transverse sinus
just lateral to the torcular herophili and a small
left transverse sinus. The contrast medium en-
tered some of the scalp veins and superior cerebral
veins. The venous pressure in the sagittal sinus
was 820 mm.

The patient improved gradualy. The head-
ache, blurred vision and papilledema subsided
steadily and had disappeared after two months.
There were no recurrent symptoms in the subse-
quent six months.

Comment. This case corresponds to that
variation of the syndrome more commonly
referred to as "otitic hydrocephalus," since
there is an associated ear infection. Sy-
monds..who proposed the name, concluded
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that obstruction of the transverse dural
sinus is not a factor. He tended to explain
the 'hydrocephalus" on the basis of exten-
sion of mural thrombi from the transverse
sinus to the superior sagittal sinus, with
resultant interference with cerebrospinal
fluid absorption through the arachnoid villi.

In this case, it is shown that the obstruc-
tion is limited to one transverse sinus (in
this case the right) while the superior sagit-
tal and other transverse sinus are both pat-
ent. But the increased venous pressure in
the sagittal sinus, the increased intracranial
pressure and the development of collateral
circulation through the cerebral veins all
point to the inadequacy of the remaining
transverse sinus to compensate for the ob-
struction of the other transverse sinus. This
reasoning is in keeping with evidence that
occasionally the ligation of one internal jug-
ular vein, as in a radical neck dissection,
may lead to increased intracranial pressure

if the transverse sinus on that side is the
dominant one and the transverse sinus on

the opposite side happens to be unduly
small or absent.

On the other hand, if the obstruction or

thrombosis occurs in a small transverse
sinus, the opposite relatively large trans-
verse sinus provides an adequate channel
for drainage of the venous blood from the
superior sagittal sinus and increased intra-
cranial pressure does not develop. Figure 5
is a venogram in such a case. This patient's
spinal fluid and sagittal sinus venous pres-

sures remained normal and there was no

papilledema.
There undoubtedly are some cases that

fall in the group of otitic hydrocephalus in
which the thrombosis involves the superior
sagittal sinus alone or in conjunction with
a transverse sinus, and possibly other cases

in which both transverse sinuses are in-
volved, but the sagittal sinus spared. But
the important point is that the increase in
intracranial pressure is purely mechanical
as a result of obstruction of the intracranial

venous system and has little or nothing to
do with spinal fluid over-production or re-
duced absorption.

SUMMARY AND CONCLUSIONS

The study of these four cases brings to
attention several variations in the clinical
pattern of thrombosis of the dural venous
sinuses which results in increased intra-
cranial pressure. Case 1 exemplifies the pro-
tracted and remitting aspects sometimes
seen in the disease. Case 2 is more nearly
like the majority of reported cases of in-
creased intracranial pressure which develop
insidiously, cause little or nothing in symp-
toms or signs except the secondary effects
of the increased pressure, and subside with-
in two or three months. Case 3 typifies the
acute onset sometimes seen with cases in
which there are fever and convulsions fol-
lowed some days later by gradually increas-
ing intracranial pressure as the acute stage
subsides. Case 4 is representative of "otitic
hydrocephalus" in that the syndrome of in-
creased intracranial pressure is associated
with or preceded by an ear infection.

There must be other variations in the
syndrome, depending principally on

whether the thrombus is aseptic (phlebo-
thrombosis ) or infected (thrombophlebitis)
and on how rapidly and extensively the oc-

clusion of the venous system occurs. It is
believed that the occurrence of convulsions
or palsies implies the thrombosis of cerebral
veins initially or by extension from the pri-
marily thrombosed sagittal sinus. If the
lumen of the posterior portion of the su-

perior sagittal sinus is quickly occluded by
the thrombus the lag in development of
collateral venous channels accounts for the
more rapidly developing and severe aspects
of increased intracranial pressure. Surgeons
are aware of the danger to life that accom-

panies division or resection of the patent
posterior half of the superior sagittal sinus
and the relative safety of such a procedure
if the sinus has been gradually occluded by
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tumor and collateral circulation has had an
opportunity to develop. An extensive or ex-
tending thrombus, by diminishing the possi-
bilities for development of collateral circu-
lation, would result in more protracted in-
creased intracranial pressure. We have seen
one patient with the syndrome, but with the
diagnosis unproved, who still had papille-
dema and elevated spinal fluid pressure four
years after the onset of his illness. Dandy7
reported a similar case in which the pa-
tient's vision had become greatly impaired
and whose symptoms had been present for
five years when first seen by him.

More emphasis has been made in the
past on the dire effects that may be ex-

pected from occlusion of the posterior por-
tion of the superior sagittal sinus than to the
possible similar effects that may occasion-
ally attend the occlusion of one of the
transverse sinuses. Attention has been
called (Woodhall)12 to the variation in size
and importance of the two transverse si-
nuses and to the occasional absence of one

transverse sinus. Numerous discourses indi-
cate that the sinus on the right side is the
dominant one for drainage of the superior
sagittal sinus and its tributary veins, though
studies thus far with sinus venography do
not entirely support this assumed dispropor-
tion. But the fact remains that thrombosis
in one transverse sinus will lead to in-
creased venous pressure and secondarily to
increased intracranial pressure if the other
transverse sinus is absent or inadequate to
serve as a channel for drainage of the su-

perior sagittal sinus.
Additional experience is needed to throw

light on the significance of the Tobey-
Ayer13 test in the presence of thrombosis of
the supeior sagittal sinus. Dandy,7 in the
discussion of his reported cases with the
syndrome, concluded that thrombosis caus-

ing occlusion of the large venous sinuses
could be ruled out by this test. It is to be
expected that thrombosis of a transverse
sinus, particularly if the thrombus extends

to the jugular bulb, may abolish or dimin-
ish the response of a rise in intracranial ve-
nous pressure when the internal jugular
vein is compressed on the same side. But
the circumstances are different in the case
of thrombosis of the sagittal sinus, since the
collateral circulation which is set up is de-
pendent on the patency of the jugular veins
and is further facilitated if the transverse
sinuses are also patent. Thus the Tobey-
Ayer13 test is of limited value in the diag-
nosis of this syndrome.

Recovery from thrombosis of the poste-
rior portion of the superior sagittal sinus or
of a dominant transverse sinus appears to
be largely dependent on the development
of collateral channels for venous drainage
of the brain. Possibly recanalization of the
thrombosed sinus may sometimes play a

part, but in two of the cases studied (Cases
1 and 2) the late venograms do not indi-
cate that recanalization of the sinus oc-

curred to contribute to the recovery.
The anastomotic venous channels avail-

able for the development of collateral cir-
culation are voluminous and in our opinion
are the most important factors in the re-

covery. These channels include the follow-
ing: (1) diploic and scalp veins draining
into the external jugular system; (2) anas-

tomosing superior cerebral veins which
short circuit about the obstruction in the
sinus; (3) veins in the falx cerebri which
connect the superior and inferior sagittal
sinuses; (4) veins extending forward from
the superior sagittal sinus into the orbital
and facial veins; (5) anastomotic veins of
Labbe and other inferior cerebral veins
connecting with the transverse, cavernous
and petrosal sinuses; and (6) more re-

motely, the straight sinus, occipital sinus,
vertebral veins and pterygoid veins. Indi-
vidual variations in the size and presence

of these collateral pathways must exist just
as in the transverse sinuses, where varia-
tions are known to be common.
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While spontaneous recovery may be ex-
pected of most patients with thrombosis of
the dural sinus, subtemporal decompression
has undoubtedly been helpful at times in
minimizing headache and the threat to
visual loss that exists in the cases with pro-
longed increased intracranial pressure. In
suspected cases, sinus venography should
be employed early without fear of its caus-
ing complications, and if the diagnosis is
established, anticoagulant therapy should
be instituted. Thus far, heparin and Di-
cumarol have been employed for this pur-
pose. Although a larger experience is de-
sirable before attempting to evaluate this
treatment, it appeared to have been useful
in Cases 1 and 3. The treatment is directed
at prevention of extension of the thrombus
and thus should have greater advantage the
earlier it is instituted. The length of time
the therapy should be continued is ques-
tionable, but under proper control it might
reasonably be extended to a period safely
beyond the time when collateral circulation
becomes established and intracranial pres-
sure begins to fall.

If, in the occasional case, there should
be progression of the disease in spite of
anticoagulant therapy or inadequate im-
provement with its use, there may be an
indication for surgical removal of the
thrombus, as was employed in Case 1.
While the lumen of the sinus apparently
again became occluded by reformation of
the thrombus, the extent of the secondary
thrombus appears not to have been as great.

When the thrombus is infected (throm-
bophlebitis) the onset of symptoms should
be characterized by acute illness with chills,
fever and leukocytosis in the blood. At other
times, when infection exists simultaneously
or previously in other parts of the body, it
should be suspected that the intracranial
thrombosis is infected or may become so.
In these cases anti-bacterial therapy should
be instituted but, if possible, not until a
blood culture has been made in an effort to

establish the identity of the infecting or-
ganism.

It is only fair to say that although
it may reasonably be expected that the
majority of cases heretofore classified
as increased intracranial pressure of un-
known etiology will, with sinus venog-
raphy, prove to be thrombosis of the su-
perior sagittal or transverse venous sinuses,
much more experience is necessary. In the
investigation of suspected cases, the veno-
gram should be reserved for the last step
in the examination. It is best first to estab-
lish by pneumoventriculography and other
tests that the clinical picture is not due to
infection of the brain or meninges or to a
space-occupying lesion before looking for
evidence of sinus thrombosis by sinus ve-
nography. The ventricles are normal, or
possibly small, but of normal configuration,
and enlargement of the ventricular system
should lead to a suspicion of some diagnosis
other than thrombosis of a venous sinus.
The term "hydrocephalus" applied to the
condition under discussion is a misnomer.

The increased intracranial fluid pressure
accompanying thrombosis of the superior
sagittal sinus or a dominant transverse sinus
is largely, if not wholly, the result of in-
creased intracranial venous pressure. Re-
covery is dependent on the development of
adequate collateral channels for venous
drainage of the brain. To this end, antico-
agulant therapy may be helpful, particu-
larly if employed early, and in infected
thrombi anti-bacterial therapy should be
used as well. Subtemporal decompression
may still be of advantage in the occasional
case and there may also prove to be an
advantage to surgical removal of the throm-
bus in the protracted case.
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