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Suprasellar Arachnoid
Cysts: 2. Evaluation of CSF
Dynamics

Suprasellar arachnoid cysts are an infrequent but surgically remediable cause of
hydrocephalus and neurologic deficits. The optimal method of treatment varies accord-
ing to whether the cyst communicates with the subarachnoid space; the presence or
absence of associated hydrocephalus; and the exact site(s) and severity of intraventric-
ular and extraventricular cerebrospinal fluid (CSF) obstruction. Eight patients with
suprasellar arachnoid cysts are described to emphasize the importance of pretherapeu-
tic investigation of CSF dynamics. The variability of the ventriculocisternal-cyst CSF
dynamics and the value of metrizamide computed tomographic cisternography and
ventriculography in investigation of the CSF pathways are stressed. A diagnostic
approach to the evaluation of the CSF dynamics is outlined, based on whether hydro-
cephalic or compressive symptoms predominate.

Suprasellar arachnoid cysts (SSAC) are unusual basal midline masses that
represent an infrequent but treatable cause of hydrocephalus and neurologic
deficits. In a review of the literature in 1982, Hoffman et al. [1] identified only 46
previously published cases and described eight additional patients. Although un-
common, many SSAC probably go unrecognized or are misdiagnosed as other
lesions (e.g., aqueductal stenosis, extraventricular obstructive hydrocephalus,
ependymal cysts of the third ventricle) [2-5]. Most SSAC are congenital, secondary
to an imperforate membrane of Liliequist [6-7], but others may arise as a result of
basal adhesive arachnoiditis from prior infection, trauma, surgery, or subarachnoid
hemorrhage [3, 8-11]. The imperforate membrane of Liliequist (or similar acquired
arachnoidal web) results in partial or complete obstruction of cerebrospinal fluid
(CSF) flow at the level of the suprasellar cistern. CSF pulsations and elevated
pressure below the obstructing membrane result in upward expansion of the
membrane to form a cystic diverticulum that communicates with the pontine cistern
[6-7]. Progressive enlargement leads to invagination of the elongated diverticulum
(communicating cyst) through the hypothalamus into the third ventricle [7]. Non-
communicating cysts in the suprasellar area probably arise when the thin, elongated
neck of the diverticulum is pinched off, forming a true cyst [7]. Infection, trauma,
or subarachnoid hemorrhage seems to have a role in the obliteration of the neck
of the diverticulum in some cases [7]. Binitie et al. suggest that the neck of the
elongated diverticulum may become mechanically compressed by the fundus of
the cyst when it “rolls up” on itself, resulting in a loss of communication with the
subarachnoid space [11].

Hydrocephalus is a common presenting feature, especially in those who are
symptomatic from infancy, and may be secondary to either extraventricular or
intraventricular CSF obstruction [1, 2, 12-15]. Extraventricular block may result
from CSF obstruction at the tentorial incisura by the imperforate membrane (web)
or from compression of the suprasellar cisterns by the SSAC [7, 14, 15]. Intraven-
tricular block may occur secondary to severe compression of the anterior aspect
of the third ventricle or foramina of Monro by the intraventricular component of the
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cyst or from displacement and kinking of the aqueduct [15].
Compressive symptoms may predominate in some patients
owing to direct mass effect on adjacent neural structures [2,
15].

Failure to consider the complex CSF dynamics of SSAC
(table 1) is a frequent but underemphasized cause of unsuc-
cessful initial treatment [1, 10, 13, 16]. The choice and
effectiveness of therapeutic options (ventriculoperitoneal
shunting, lumboperitoneal shunting, cystoperitoneal shunting,
cyst resection/marsupialization/perforation, combined ther-
apy) depend in part on the nature of the ventriculocisternal-
cyst CSF dynamics. We present eight cases of SSAC, equal
to the largest series reported thus far, to emphasize the
nature and variability of these pathways. The importance of
pretherapeutic evaluation of the CSF dynamics of SSAC is
stressed, and guidelines for a diagnostic approach to imaging
the CSF pathways are discussed.

Materials and Methods

Since 1978, eight patients with SSAC have been diagnosed at the
hospitals and clinics of the Universities of lowa and Wisconsin. The
demographic data, symptomatology, and conventional computed
tomographic (CT) findings of these patients were presented in part 1
of this communication [15]. The initial diagnosis was made in seven
patients by CT and in one patient by pneumoencephalography. CT
was performed with a Picker 600, GE 8800, Siemens DR3, or EMI
5005 scanner in the axial (seven patients) or coronal (two patients)
projection before (five patients) and after (seven patients) intravenous
administration of contrast medium.

The CSF dynamics were investigated by various techniques: pneu-
moencephalography (two patients); pneumoencephalography plus
ventriculography (two); ventriculography (one); immediate and de-
layed metrizamide-enhanced CT ventriculography (two); and imme-
diate and delayed metrizamide-enhanced CT cisternography (one).
Table 2 summarizes the CSF dynamics of these patients.

Surgical and pathologic confirmation were available in six cases.
The two most recent cases have been treated by shunt decompres-
sion alone. Although pathologic documentation is not available in
these two cases, the characteristic appearance of SSAC at metriza-
mide CT ventriculography and cisternography, as well as clinical
follow-up, strongly supports the diagnosis.

lllustrative Case Reports
Case 1: Noncommunicating Cyst without Hydrocephalus

A 37-year-old man had a 1-year history of bilateral progressive
deterioration of visual acuity and transient episodes of alternating
hemisensory loss. There was no history of trauma, meningitis, or
subarachnoid hemorrhage. Goldman perimetry and visual evoked
responses suggested optic chiasm compression.

CT demonstrated a nonenhancing mass in the chiasmatic part of
the suprasellar cistern that displaced the internal carotid arteries
laterally. At pneumoencephalography the chiasmatic and infundibular
recesses of the third ventricle were displaced posteriorly and superi-
orly by the cyst. Air did not enter the cyst but passed readily into the
normal ventricular system, through the tentorial incisura, and into the
supratentorial subarachnoid cisterns.

A right subfrontal craniotomy confirmed an SSAC anterior to the
optic chiasm and infundibulum. The lateral, anterior, and inferior walls
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TABLE 1: Classification of CSF Dynamics of Suprasellar
Arachnoid Cysts

Communicating cysts:
Without hydrocephalus
With hydrocephalus:
Extraventricular obstruction (tentorial)
Intraventricular obstruction:
Anterior third-ventricular compression
Foramen-of-Monro block
Aqueductal kinking
Combined obstruction
Noncommunicating cysts:
Without hydrocephalus
With hydrocephalus:
Extraventricular obstruction
Intraventricular obstruction
Combined obstruction

of the cyst were removed, and the residual cyst was shunted internally
into the supratentorial cisterns. Histologic analysis of the cyst wall
confirmed an arachnoidal lining. The visual symptoms were signifi-
cantly improved at follow-up.

Comment.—Most SSAC communicate with the pontine cistern.
Communicating cysts, therefore, if small and without significant intra-
ventricular obstruction, may be adequately and safely decompressed
by a ventricular shunt. Noncommunicating cysts, even if small, require
direct decompression by shunting, resection, or marsupialization. The
demonstration of cyst noncommunication by pneumoencephalogra-
phy was necessary in this patient in order to choose the proper
therapy (resection).

Case 2: Noncommunicating Cyst with Partial Extraventricular
(Tentorial) and Intraventricular (Foramina of Monro) Obstruction

A 21-year-old woman had severe headaches, amenorrhea, and
galactorrhea. Intermittent behavioral abnormalities, suicidal tenden-
cies, and hallucinations had been present since the age of 8 years.
Anomalous and possibly atrophic optic disks had been noted at age
16. Visual acuity and neurologic evaluation were normal.

A CT scan confirmed a large, nonenhancing SSAC (figs. 1A and
1B). Pneumoencephalography demonstrated a large prepontine, su-
prasellar, and third-ventricular mass that severely compressed and
displaced the anterior third ventricle upward and to the left (figs. 1C
and 1D). Air failed to enter the right lateral ventricle owing to complete
obstruction of the foramen of Monro and incompletely filled the left
lateral ventricle through a partly obstructed intraventricular foramen.
Only a small amount of air passed above the basal cisterns into the
supratentorial subarachnoid spaces.

Initial surgery consisted of subtotal resection of the anterior cyst
wall and shunting of the cyst remnant into the right atrium. Postop-
eratively, the cyst decreased in size but the headaches and hydro-
cephalus persisted (fig. 1E). A ventriculojugular shunt was placed,
and the hydrocephalus and residual cyst dilatation resolved (fig. 1F).

Comment.—Despite partial decompression of the cyst by resection
and external cyst shunting, hydrocephalus persisted because of the
extraventricular (tentorial) block. The necessity of both cyst and
ventricular decompression should have been predicted by the nature
of the CSF dynamics at pneumoencephalography. Extraventricular
obstructive hydrocephalus due to basal arachnoid adhesions is a
common cause of therapeutic failure after resection.
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TABLE 2: CSF Dynamics of Eight Suprasellar Arachnoid Cysts

Locations of CSF Obstruction

H Cyst.
GaseNo, cegt?;zs Comtriv; lgnlca- Anterior 3V Foramen of Monro Tentorial Aqueductal
Compression R L Incisura Kinking
Tocoms as as - - - - — - -
2w e ab + = + C P P =
Bsns vs oz + + + P P o -
4. + + + P P P —
Bl s we ve + + + P P B P
Biszcs ss 52 + + s P =) c _
7 AN + + + P P C =
L + + + C P C —

Note.—3V = third-ventricle; R = right; L = ieft; —

Case 3: Communicating Cyst with Positional Bilateral Foramina of
Monro Obstruction

A 13-year-old girl presented at 7 years of age with obesity and
possible hypothalamopituitary dysfunction, although multiple subse-
quent endocrine evaluations revealed no definite abnormality. Three
months before admission, she had developed severe headaches
(worse in the supine position), temper outbursts, irritability, episodic
polydipsia and polyuria, left-sided hyperhidrosis, left-lower-extremity
numbness, and decreasing visual acuity. She also developed a char-
acteristic to-and-fro nodding of the head and trunk (bobble-head-doll
syndrome), commonly found in patients with SSAC [17-19].

A CT scan revealed a large SSAC that was producing obstructive
hydrocephalus. Metrizamide CT cisternography (fig. 2) demonstrated
communication of the cyst with the pontine cistern and marked
invagination of the cyst into the severely compressed third ventricle.
Metrizamide immediately entered the supratentorial cisternal spaces
(fig. 2B), excluding a CSF block at the tentorial incisura. Delayed
scans, after 5 hr of active head bobbing, revealed partial decompres-
sion of the third-ventricular component of the cyst (fig. 2E) and less
compression of the foramina of Monro.

Treatment consisted of shunting the lumbar subarachnoid space
into the peritoneal cavity, resulting in improvement of the headaches,
hyperhidrosis, and bobble-head-doll syndrome.

Comment.—Metrizamide CT cisternography demonstrated inter-
communication of the lumbar, infratentorial, and supratentorial sub-
arachnoid spaces with the SSAC as well as partial decompression of
the cyst and lateral ventricles with head bobbing. The patency of the
entire lumboventriculocisternal-cyst CSF pathway allowed this patient
to be treated successfully with a minimally invasive lumboperitoneal
shunt.

Case 4: Communicating Cyst with Partial Bilateral Foramina of
Monro Obstruction

A 24-year-old man had presented at 2 years of age for evaluation
of generalized seizures and a delay in attaining normal developmental
milestones. At that time he had an intermittent left-sided limp, stum-
bling gait, and a “spastic” left left. These symptoms gradually resolved
and he was asymptomatic until 3 years before admission, when he
developed progressive memory loss, intermittent headaches, and a
change in personality. A recurrence of seizures, after being seizure-
free for 9 years, led to evaluation with CT.

The CT scan demonstrated an SSAC with invagination into the
third ventricle. Metrizamide CT ventriculography was performed after
intraventricular injection of 4 ml of metrizamide (170 mg I/ml). Imme-

= absent; + = present; C = complete; P = partial.

diate axial and coronal scans (figs. 3A-3D) confirmed the diagnosis
of SSAC. The third ventricle was severely compressed and displaced
anterosuperiorly. The intraventricular portion of the cyst partly ob-
structed both foramina of Monro. Delayed (7 hr) CT confirmed com-
munication of the cyst with the subarachnoid spaces (fig. 3E) and
slight opacification of the sylvian cisterns.

The SSAC was partly resected and marsupialized into the third
ventricle by way of a right frontoparietal craniotomy with a transcor-
tical, transventricular approach to the cyst. A catheter was placed at
the time of operation along the operative path into the prepontine
remnant of the cyst and connected to a “blind” Rickham reservoir.
Hydrocephalus failed to resolve until the blind reservoir was converted
into a functioning cystoperitoneal shunt 9 days later.

Comment.—In the presence of a basal cisternal CSF block, mar-
supialization or cystoventricular shunting of a communicating SSAC
may be unsuccessful. Although CSF can flow freely from the outlets
of the fourth ventricle into the cyst and then back into the ventricular
system, it cannot pass over the cerebral convexities to be absorbed
by the arachnoid granulations. A communicating SSAC can be treated
effectively, however, by internal shunting/marsupialization of the cyst
into the supratentorial cisterns or by cystoperitoneal shunting. These
procedures allow decompression of both the cyst and the ventricular
system, since the basal cisternal block is effectively bypassed. The
minimal opacification of the sylvian cisterns on delayed metrizamide
CT ventriculography in this patient indicated a partial basal cisternal
block and predicted the failure of the initial treatment. Adequate cyst
and ventricular decompression required cystoperitoneal shunting.

Case 6: Communicating Cyst with Partial Intraventricular (Foramina
of Monro) and Extraventricular Obstructive Hydrocephalus

An 11-year-old boy had presented at 6 months of age with bulging
fontanelles and an increased head circumference. Pneumoencepha-
lography demonstrated a patent aqueduct, enlarged “third” and lateral
ventricles, and a basal tentorial CSF block. A right ventriculoperitoneal
shunt was placed for supposed communicating hydrocephalus. He
continued to be neurologically and intellectually normal for the next
10 years, although multiple shunt revisions were necessary for “mal-
functioning” shunts. A CT scan was obtained at 11 years of age for
evaluation of an episode of acute hydrocephalus.

The CT scan revealed changes typical of an SSAC. Metrizamide
CT ventriculography, performed after placement of 4 ml of metriza-
mide (170 mg |/ml) into the right ventricular shunt (fig. 4), demonstra-
ted partial bilateral foramen-of-Monro obstruction as well as severe
compression and upward displacement of the anterior third ventricle.
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Fig. 1.—Case 2: 21-year-old woman with noncommunicating SSAC. A and
B, CT scans. Large SSAC (C) has invaginated into third ventricle. Mild hydro-
cephalus due to obstruction of intraventricular foramina. Right foramen of
Monro (B, open arrow) is widened secondary to invagination of cyst into right
lateral ventricle. Septum pellucidum (solid arrow) is displaced to left. Antero-
posterior (C) and lateral (D) radiographs from pneumoencephalogram reveal
large SSAC causing severe compression and upward displacement of third

The aqueduct and fourth ventricle were posteriorly displaced but
patent. Delayed (6 hr) CT demonstrated entry of metrizamide into the
cyst but not into the supratentorial cisterns.

Comment.—Because of severe intraventricular CSF obstruction,
the ventricular shunt did not adequately decompress the communi-
cating cyst or the contralateral left lateral ventricle. Proper therapy
requires either an additional shunt (lumboperitoneal or cystoperito-
neal) or resection of the cyst itself.

AJNR:7, Jan/Feb 1986
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ventricle (3V). There is complete obstruction of right foramen of Monro. Left
lateral ventricle (LV) filled through a partly obstructed foramen of Monro. Air
did not enter SSAC and did not fill supratentorial cisterns because of tentorial
CSF block. E, CT scan after partial resection of SSAC. Substantial decompres-
sion of cyst, but persistence of hydrocephalus secondary to tentorial CSF
block. F, After ventricular shunting. Further decompression of cyst and improve-
ment of hydrocephalus.

Case 8: Communicating Cyst with Extraventricular (Tentorial Block)
and Intraventricular (Bilateral Foramina of Monro) Obstructive
Hydrocephalus

An 8-month-old boy had presented with acute onset of nausea,
vomiting, craniomegaly, and seizures 2 weeks after a febrile illness.
A CT scan at an outside hospital (fig. 5A) revealed enlarged “third”
and lateral ventricles, thought to be secondary to aqueductal steno-
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Fig. 2.—Case 3: 13-year-old girl with communi-
cating SSAC. Metrizamide CT cisternography. A,
Opacified suprasellar component of cyst (C) causes
anterior displacement and compression of optic
chiasm and infundibulum (small solid arrow), pos-
terior displacement of brainstem (/arge solid arrow),
and compression of mesial temporal lobes (open
arrows). B, Expansion of cyst in interpeduncular
cistern causes splaying of cerebral peduncles (dots)
and anterior displacement of true third ventricle
(arrow). Note metrizamide in supratentorial cis-
terns, excluding a tentorial CSF block. C, Opacified
cyst has invaginated into posterosuperior aspect of
third ventricle, causing intraventricular obstructive
hydrocephalus secondary to occlusion of foramina
of Monro (arrows). D, Coronal CT scan demon-
strates continuity of suprasellar and intraventricular
parts of SSAC. E, Delayed metrizamide CT cister-
nogram after 5 hr of active head bobbing. Partial
decompression of cyst, filling of true third ventricle
around cyst (large arrows), and less obstruction of
foramina of Monro (small arrows). Cavum septi
pellucidi (P).

sis. A right lateral ventricular shunt was placed for acute hydroceph-
alus, but symptoms persisted. A repeat CT scan 6 weeks later (fig.
5B) revealed decompression of the right lateral ventricle but paradox-
ical enlargement of the “third” and left lateral ventricles, indicating
obstruction of the foramina of Monro.

A ventriculogram (fig. 5C) confirmed obstruction of the left foramen
of Monro by the large anterior third-ventricular mass. Pneumoen-
cephalography (fig. 5D) showed that the mass was a communicating
SSAC that had invaginated into the third ventricle, displacing it
anteriorly and superiorly. Air did not enter the supratentorial cisterns
at pneumoencephalography.

A pterional, subfrontal craniotomy confirmed a SSAC involving the
prepontine, interpeduncular, and suprasellar cisterns with invagina-
tion into the anterior aspect of the third ventricle. Substantial portions
of the cyst wall (anterior, lateral, and posterior) were removed and

communication with the sylvian fissure established. The previously
inserted ventriculoperitoneal shunt was left in place.
Comment.—This case demonstrates that, in the presence of sig-
nificant intraventricular obstruction, a ventricular shunt will not ade-
quately decompress a communicating cyst. The demonstration of
significant intraventricular obstruction indicates that a second, infra-
tentorial, cisternal shunt or treatment of the cyst itself (resection/
marsupialization/shunting) will be required.

Discussion
Variations in CSF Dynamics and Methods of Diagnostic
Evaluation

SSAC generally cause symptoms as a result of obstructive
hydrocephalus (intraventricular or extraventricular) or from
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direct compression of the optic chiasm, hypothalamopituitary
axis, cerebral peduncles, thalamus, brainstem, or temporal
lobes by the expanding cyst [1, 2, 15-18]. Optimal treatment
requires decompression both of the ventricular system, to
relieve hydrocephalus, and of the cyst, to relieve neural
compression [12, 14, 15]. The best method for ventricular
and cyst decompression, however, remains controversial.
Raimondi et al. [10] recently reviewed the effectiveness of
alternative methods of treatment and stressed the difficulty
encountered in predicting outcome. Failure of adequate de-
compression of the cyst and associated hydrocephalus with
initial treatment has been a common occurrence, and multiple
operative procedures often have been necessary. Unsuccess-
ful initial treatment may occur with ventriculoperitoneal shunt-
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Fig. 3.—Case 4: 24-year-old man with commu-
nicating SSAC. A-D, Immediate CT scans from
metrizamide CT ventriculography. A, Interpedun-
cular part of SSAC (C) causes splaying of cerebral
peduncles (dots) and anterior displacement and
compression of anterior recesses of third ventricle
(arrow). B, Third-ventricular invagination by nono-
pacified SSAC totally obliterates third ventricle
and causes intraventricular obstructive hydroceph-
alus secondary to distortion and compression of
foramina of Monro. C, Coronal scan reveals invag-
ination of cyst into right lateral ventricle (arrow). D,
Slightly more posterior scan demonstrates conti-
nuity of suprasellar and intraventricular portions of
cyst. E, Delayed (7 hr) metrizamide CT ventriculo-
gram demonstrates entry of metrizamide into com-
municating cyst and minimal opacification of sylvian
cisterns (arrows).

ing [12, 13, 16, 18], intraventricular shunting or marsupiali-
zation of the cyst [1, 7, 17], subarachnoid shunting or mar-
supialization of the cyst [1, 2], and resection of the cyst wall
[1,3,7,9,10, 17]. Our experience with eight cases of SSAC
and our review of the literature suggest that, in most in-
stances, unsuccessful treatment is usually attributable to
failure to investigate or to consider adequately the complex
CSF dynamics before surgery. Initial treatment failure was
predictable, in many cases, by the CSF dynamics.

Before the advent of CT, most of these cysts were preop-
eratively evaluated with pneumoencephalography, or ventric-
ulography. These studies also provided valuable information
about the CSF dynamics [5, 8, 9, 14, 18]. More recently, the
diagnosis usually has been made by conventional CT; thus,
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Fig. 4 —Case 6: 11-year-old boy with commu-
nicating SSAC producing intraventricular and extra-
ventricular obstructive hydrocephalus. A, After
placement of metrizamide into right lateral ventricle,
metrizamide CT ventriculography demonstrates en-
try of contrast material into left lateral and third
ventricles through partly obstructed foramina of
Monro. The slitlike remnant of severely compressed
third ventricle (arrowheads) fills around intraventric-
ular portion of unopacified cyst (C). B, At higher
level. Invagination of cyst into lateral ventricles
through markedly widened interventricular foramina
(white arrows). Opacification of disproportionately
small suprapineal recess of third ventricle (curved
arrow) excludes complete obstruction of third ven-
tricle. C, Coronal scan illustrates suprasellar, third
ventricular, and lateral ventricular components of
cyst. D, Sagittal reformation demonstrates predom-
inant invagination of cyst into anterior third ventricle
as well as patent, but posteriorly displaced, aque-
duct and fourth ventricle (arrows). Delayed scans
(not shown) confirmed entry of metrizamide into
cyst but not into supratentorial CSF cisterns.

less information is available about the CSF dynamics. Even
in the CT era, however, evaluation of CSF dynamics remains
of great importance because of the implications regarding
selection of proper treatment. Several authors have empha-
sized the limitations of conventional CT in diagnostic evalua-
tion of SSAC [1-5]. These reports have illustrated the value
of metrizamide CT ventriculography for confirmation of the
diagnosis and evaluation of obstruction of the intraventricular
foramina. Metrizamide CT cisternography has been valuable
for assessment of CSF dynamics of arachnoid cysts in other
locations [20, 21].

In order to plan the most effective treatment with the least
operative risk, diagnostic evaluation should include determi-
nation of cyst communication with the subarachnoid space;
identification of the presence, location, and severity of intra-
ventricular CSF obstruction; and detection of basal or tentorial
(extraventricular) CSF block.

Cyst communication.—Some authors have emphasized the
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rarity of communication of SSAC with the subarachnoid space
[3, 8, 9, 17]. In our experience, however, the majority of
SSAC do communicate. Three of five patients studied with
air and all three patients studied with metrizamide revealed
communication of the cysts with the pontine cisterns. SSAC
do not communicate directly with the ventricular system un-
less spontaneous intraventricular rupture has occurred. We
believed metrizamide CT cisternography to be the most reli-
able method for determining communication of the cyst with
the subarachnoid space. This technique is probably more
accurate than pneumoencephalography, since a partly ob-
structed communicating cyst will fill more readily with metri-
zamide than with air.

The demonstration of cyst communication is also possible,
but much more difficult, with metrizamide CT ventriculogra-
phy. Most commonly, SSAC present with third-ventricular
invagination, which can cause severe compression of the
anterior third ventricle, obstruction of the foramina of Monro,
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or aqueductal kinking. Intraventricular obstruction can prevent
the passage of metrizamide (or air) through the ventricular
system, preventing its entry into the pontine cistern and cyst.
Delayed metrizamide CT ventriculography was helpful, how-
ever, in demonstrating communication of the cyst with the
subarachnoid space in two of our patients (fig. 3).
Intraventricular CSF obstruction.—In the eight patients of
our series, intraventricular obstruction usually was secondary
to severe anterior third-ventricular compression and foramina-
of-Monro obstruction. Obstruction of the intraventricular
foramina was usually partial and bilateral but occasionally
complete or positional (case 3). The location of the site
of intraventricular obstruction often was suggested by the
appearance of the third and lateral ventricles on conventional
CT [15], but was evaluated more accurately by metrizamide
CT ventriculography. This study accurately revealed the se-
verity of anterior third-ventricular compression and the degree
of foramina-of-Monro obstruction in two of our patients (figs.
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Fig. 5.—Case 8: 8-month-old boy with commu-
nicating SSAC producing intraventricular and extra-
ventricular obstructive hydrocephalus. A, CT scan
reveals large midline SSAC (C) causing obstructive
hydrocephalus. B, After placement of right ven-
triculoperitoneal shunt. Complete decompression of
right lateral ventricle. Obstruction of foramina of
Monro by cyst prevents decompression of both left
iateral ventricle (LV) and communicating SSAC by
right ventricular catheter. C, Air introduced into left
lateral ventricle (arrow) outlines dome of intraven-
tricular component of cyst. Air initially fails to enter
severely compressed third ventricle. D, Brow-up
pneumoencephalogram demonstrates entry of air
into communicating SSAC. A small amount of air
has now passed through nearly occluded left fora-
men of Monro to enter severely compressed, slitlike
anterior third ventricle (arrow). Anterior wall of cyst
(arrowhead) is visible as a thin “web" between cyst
and third ventricle. Air does not enter supratentorial
cisterns because of a tentorial CSF block.

3 and 4). Air ventriculography therefore seems to be no longer
necessary.

Metrizamide CT cisternography is less reliable then metri-
zamide CT ventriculography for evaluation of intraventricular
obstruction. Unless the ventricular system or the cyst opaci-
fies, the sites and severity of obstruction cannot be accurately
evaluated. The severity of intraventricular obstruction can be
assessed directly with metrizamide CT cisternography if the
aqueduct and ventricular system fill with metrizamide. If the
cyst opacifies, the severity of intraventricular obstruction can
be estimated indirectly by the degree of distortion of the
aqueduct, foramina of Monro, and the third ventricle by the
cyst.

Extraventricular CSF obstruction.—Determination of the
presence or absence of extraventricular CSF obstruction
(tentorial block) should also be made. A ventriculoperitoneal
shunt will be required in addition to cyst resection if there is
a significant tentorial block. Harrison [14] has noted a high
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frequency of extraventricular CSF obstruction as the cause
of persistent hydrocephalus after resection of SSAC. The
most accurate and direct method of evaluating patency of the
infratentorial to supratentorial cisternal pathways is by metri-
zamide CT cisternography. Immediate and marked opacifi-
cation of supratentorial cisterns excludes a significant tentorial
block (fig. 2). Delayed scanning at metrizamide CT ventricu-
lography is less reliable, especially in the presence of partial
intraventricular obstruction.

Diagnostic Approach to Evaluation of CSF Dynamics

Patients with SSAC typically present with one of two major
symptom complexes. Predominant symptoms may be related
to neural compression by the cyst or to associated obstructive
hydrocephalus. We recommend a diagnostic approach to the
evaluation of CSF dynamics on the basis of which of these
two symptom complexes predominates.

Predominant compressive neurologic symptoms.—The
most crucial diagnostic information for directing proper ther-
apy in these patients is the determination of whether the cyst
communicates with the subarachnoid space. The best method
of cyst decompression to relieve neural symptoms can be
determined only in light of this knowledge. If SSAC commu-
nicate freely with the infratentorial and lumbar subarachnoid
spaces, they may be decompressed safely and effectively by
a lumboperitoneal or infratentorial cisternoperitoneal shunt
(case 3). Treatment of noncommunicating cysts requires di-
rect decompression by resection, marsupialization, or shunt-
ing (cases 1 and 2).

In patients with predominantly compressive symptomatol-
ogy, we believe metrizamide CT cisternography to be the
most accurate and reliable means of determining cyst com-
munication and the initial diagnostic study of choice for eval-
uation of the CSF dynamics. We have not experienced any
problems, nor are we aware of any reports in the literature,
of neurologic deterioration after lumbar puncture in patients
with compressive symptoms secondary to SSAC. The in-
trathecal placement of metrizamide through a 22-gauge
needle seems to be quite safe. If hydrocephalus is very
marked or acute, it may be advisable to wait until ventricular
shunting has been performed before proceeding with metri-
zamide CT cisternography. Scanning should be performed
immediately after the intrathecal metrizamide has been run
into the infratentorial subarachnoid space. Immediate opaci-
fication of the cyst with metrizamide confirms cisternal com-
munication of the cyst. Noncommunicating cysts, however,
will appear as CSF density masses in the suprasellar, prepon-
tine, and third-ventricular regions surrounded by the com-
pressed, opacified subarachnoid space [11, 20, 21]. Delayed
metrizamide CT cisternography may be necessary in some
instances to document cyst communication [11, 20, 21].

Metrizamide CT cisternography often can provide the nec-
essary information about the location(s) of CSF obstruction.
Immediate passage of metrizamide into the supratentorial
cisterns confidently and most accurately excludes an associ-
ated extraventricular block at the level of the suprasellar

SUPRASELLAR ARACHNOID CYSTS 95

cisterns. If the cyst opacifies, the severity and location of
intraventricular CSF obstruction often can be indirectly esti-
mated by the degree of distortion of the third ventricle and
foramina of Monro by the cyst. If the cyst is noncommunicat-
ing, metrizamide CT ventriculography may be necessary to
accurately reveal the severity of intraventricular obstruction.

Predominant hydrocephalic symptoms.—The most valua-
ble diagnostic information in these patients is accurate deter-
mination of the severity and sites of intraventricular obstruc-
tion. Urgent ventricular shunting is often required in some of
these patients to relieve their symptoms of acute hydroceph-
alus. Metrizamide CT ventriculography should be the initial
diagnostic study of the CSF dynamics in these patients, since
metrizamide can be instilled directly through the shunt cath-
eter. It is important to determine the severity of compression
of the foramina of Monro in these patients, since the ventric-
ular shunt will not decompress the ventricular system or the
cyst in the presence of severe foramina-of-Monro obstruction.
In some instances the hydrocephalic symptoms may even
become more severe owing to paradoxical expansion of the
cyst and the rest of the ventricular system (fig. 5).

In many cases it may be possible to determine whether a
significant CSF block is present at the tentorial incisura by
delayed metrizamide CT ventriculography. Significant opaci-
fication of the supratentorial cisterns with metrizamide on
delayed scans excludes this possibility (fig. 3). Metrizamide
CT cisternography may be necessary to evaluate basal cis-
ternal obstruction if delayed metrizamide CT ventriculography
is equivocal.

Delayed metrizamide CT ventriculography may be useful
also for determination of cyst communication with the sub-
arachnoid space. Significant opacification of the cyst after
exit of metrizamide from the fourth ventricle suggests cyst
communication. In some cases it may be difficult to determine
whether contrast within the cyst entered by the cisternal route
or by diffusion across the cyst wall unless sequential delayed
scans are obtained or the opacification is great. For this
reason we believe metrizamide CT cisternography should also
be performed when metrizamide CT ventriculography is equiv-
ocal, especially if the method of treatment would be altered
by the findings.

Therapeutic Implications of Misdiagnosis of SSAC

We believe that unfamiliarity with the etiology, mechanism
of formation and expansion, and neuroradiographic features
of SSAC have led to much confusion in the literature regarding
SSAC and ependymal cysts of the third ventricle. Although
true ependymal cysts of the third ventricle undoubtably exist
[22], we suspect that most of those reported in the literature
are, in fact, SSAC that have invaginated into the third ventri-
cle.

The exact frequency of true third-ventricle ependymal cysts
is difficult to determine because of incomplete surgical and
pathologic descriptions in many reports. The assertion that
many ependymal cysts are actually SSAC is based on several
observations: (1) Many ependymal cysts are described as
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communicating with the pontine cistern but not with the third
ventricle [7, 14, 23]. A true intraventricular ependymal cyst
should not communicate with the subarachnoid space. (2)
Most are associated with expansion of the pontine and inter-
peduncular cisterns as well as posterior displacement of the
brainstem and basilar artery [7, 14, 23]. This complex should
not occur with true third-ventricular cysts. They would be
expected to expand within, and conform to the shape of, the
third ventricle and should not be associated with a prepontine
component. (3) “Ependymal” cysts of the third ventricle are
invariably described as arising from the floor of the anterior
third ventricle with a broad-based attachment to the hypo-
thalamus [7, 14, 23, 24]. (4) The pathologic diagnosis is more
likely to be “ependymal cyst” when the operative approach is
through the ventricular system (e.g., transcallosal, transcorti-
cal-intraventricular, via the cistern of the lamina terminalis) or
when the superior and anterior aspects of the cysts are
resected [7, 14, 23, 24]. This is because the specimen sub-
mitted for histologic analysis usually contains the adherent
wall of the cyst, the thinned hypothalamus, and the ependymal
surface of the floor of the third ventricle [24]. The correct
diagnosis can be achieved only if care is taken to indicate the
inner wall of the cyst [11]. We consider any histologic diag-
nosis of ependymal cysts of the third ventricle inconclusive,
unless the biopsy was obtained away from the region of
intraventricular invagination or unless the inner wall of the
cyst was specifically identified.

The therapeutic consequences of misidentification of SSAC
as ependymal cysts are obvious. Extensive resection of the
dome of an SSAC within the third ventricle results in simul-
taneous removal of the firmly adherent, but upwardly dis-
placed and thinned, hypothalamus. Therefore, it is not sur-
prising that transient or persistent diabetes insipidus com-
monly accompanies extensive surgical resection of SSAC [1,
10]. For these reasons, if an ependymal cyst of the third
ventricle is a diagnostic consideration, we recommend pre-
operative metrizamide CT cisternography to exclude an SSAC
with intraventricular invagination.
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