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Atrial Ventricular Diverticulum: Sonographic Diagnosis

Michael G. Karnaze,' Gary D. Shackelford, and Charles L. Abramson

Diverticulum of the lateral ventricle is an uncommon occur-
rence in patients with hydrocephalus [1-5]. Confusing this
entity with similar-appearing abnormalities such as arachnoid
cysts, cystic neoplasms, or the trapped fourth ventricle must
be avoided to ensure proper mangement [6-8]. Although the
pathologic and CT features have been described [1], the
sonographic appearance is not widely known. Given the role
that cranial sonography has assumed in evaluating the neo-
natal brain, it is essential that sonographers recognize this
unusual entity. We report two cases of lateral ventricular
diverticulum diagnosed with sonography, one with CT corre-
lation.

Case Reports
Case 1

A 2V2-month-old girl was evaluated for an enlarged head. The
infant had weighed 3340 g at birth following a full-term pregnancy
complicated by persistent vaginal bleeding, and the mother had noted
the child's head to be large during early infancy. Physical findings at
presentation included an enlarged head, bulging of the anterior fon-
tanelle, split sutures, mild right esotropia, and downward gaze. CT
showed marked dilatation of the lateral and third ventricles, a nondi-
lated fourth ventricle, and a large cystic structure in the region of the
quadrigeminal cistern (Fig. 1A). A lateral ventricular diverticulum was
suspected, although an arachnoid cyst was also considered as a
possible diagnosis. Cranial sonography revealed a communication
between the “cyst" and the trigone of the left lateral ventricle, confirm-
ing the abnormality to be a ventricular diverticulum (Figs. 1B and 1C).
A shunt catheter was placed in the right frontal horn. Postoperative
sonograms showed no immediate resolution of the hydrocephalus or
diverticulum. CT 6 weeks after shunting showed a mild decrease in
the hydrocephalus and no change in the size of the diverticulum.

Case 2

A newborn premature infant girl with an estimated gestational age
of 27 weeks and a birth weight of 830 g was noted on the second
day of life to have multiple petechiae, bleeding from puncture sites,
and prolonged prothrombin and partial thromboplastin times. Physical
examination was otherwise normal except for mild right esotropia.
Sonography showed a large hemorrhage in the region of the head of
the right caudate nucleus, which progressed to involve the right
lateral ventricle and periventricular white matter. Dilatation of the
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lateral ventricle and periventricular white matter. Dilatation of the
lateral ventricles developed and a follow-up sonogram on the 14th
day of life demonstrated a diverticulum of the left lateral ventricle and
dilatation of the lateral ventricles (Fig. 2). The patient later developed
a large porencephalic cyst communicating with the right lateral ven-
tricle, and a ventriculoperitoneal shunt was inserted at age 3 months.
Postoperative sonography showed a decrease in the ventricular
dilatation and disappearance of the ventricular diverticulum.

Discussion

Ventricular diverticulum is a recognized complication of
hydrocephalus and has been reported to occur at a variety of
locations. A diverticulum can arise from the third ventricle at
its posterior recess, floor, or anteriorly at the lamina terminalis,
and also from the lateral ventricle at its trigone [1-4]. Lateral
ventricular diverticulum can also occur at the site of needle
puncture of a dilated lateral ventricle [5]. Spontaneous rupture
of the diverticulum or of a dilated ventricle into the subarach-
noid space, termed ventriculocisternostomy, is known to oc-
cur, sometimes with resolution of hydrocephalus [2-4]. Ven-
tricular diverticula may reach a size of 7 cm and may be
unilateral or bilateral [1]. Their true prevalence is unknown.

The anatomic basis of lateral ventricular diverticulum has
been well described by Naidich et al. [1]. The superomedial
wall of the atrium of the lateral ventricle is formed by the
splenium of the corpus callosum, which is thinned, elevated,
and displaced posteriorly as the atrium expands in hydro-
cephalus. The crus of the fornix—which, along with the alveoli
of the hippocampus, forms the inferomedial atrial wall—is
thinned and displaced inferiorly. The alveoli are stretched
between the elevated splenium and depressed crus. This
region of the alveoli and the crus of the fornix becomes
progressively thinned and lies medial to the free edge of the
tentorium and superior to the incisura. Focal dehiscence of
this thin alveolar-crural sheet creates an ostium in the infero-
medial atrial wall through which pia and CSF can protrude.
Separated from the subarachoid space by this thin pial cov-
ering, the resulting diverticuum may extend downward
through the incisura. This may result in displacement of the
fourth ventricle inferiorly, the quadrigeminal plate and pineal
anteroinferiorly, and the straight sinus and tentorium poster-
osuperiorly.
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Fig. 1.—Case 1.
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A, Axial contrast-enhanced CT with 4-mm collimation shows dilatation of lateral and third ventricles. Anterior edge of left tentorial band is shortened,

typical of lateral ventricular diverticulum (arrow). D = diverticulum.

B, Sagittal sonogram through dilated left lateral ventricle shows this diverticulum (D) and its point of communication with lateral ventricle (arrow).
Diverticulum extends posteroinferiorly from trigone and is seen superior to cerebellum.
C, Coronal image clearly shows communication of diverticulum (D) with left lateral ventricle (arrow).

Fig. 2.—Case 2.
A, Coronal sonogram through trigone shows diverticulum (D) extending from left lateral ventricle.

B, Midsagittal scan shows that diverticulum (D) lies superior to cerebellum (C) and tentorium. H = hemorrhage.

C, Axial scan clearly defines communication between diverticulum (D) and left lateral ventricle. F = frontal horn of lateral ventricle.

In our two cases, sonography revealed hydrocephalus and
an asymmetrical cystic structure extending from the infero-
medial aspect of the trigone. The point of communication of
the diverticulum with the trigone was clearly evident in both
our cases, but has not always been identified with CT [1].
This communication could be seen on sonography with careful
sagittal and coronal scanning but was more clearly demon-
strated in the axial plane in the one case in which axial
scanning was performed (Fig. 2C). Coronal scans displayed
the relationship of the diverticulum to the tentorium in both
cases, although the location of the diverticulum superior to

the tentorium in the second case was better shown on sagittal
images (Figs. 2A and 2B).

Lateral ventricular diverticula, which are secondary to hy-
drocephalus and can be treated by shunting, must be differ-
entiated from entities that can cause hydrocephalus, such as
arachnoid cysts and cystic neoplasms [6]. The dilated pos-
terior recess of the third ventricle, trapped fourth ventricle, or
trapped posterior recess of the third ventricle may also be
mistaken for a lateral ventricular diverticulum [7, 8]. A dilated
posterior third ventricular recess communicates with the third
ventricle. The trapped fourth ventricle and the less common
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trapped posterior third ventricle typically occur following
shunting of hydrocephalus [7, 8]. Cystic tumors may show
an associated soft-tissue mass. Arachnoid cysts may be more
symmetric than diverticula and do not have a communication
with the lateral ventricle [6]. It is the absence of this commu-
nication with the lateral ventricle and the presence of intact
ventricular walls that differentiate all of these abnornmalities
from a lateral ventricular diverticulum.

In summary, diverticulum of the lateral ventricle is an un-
common complication of hydrocephalus, but one that must
be recognized by the sonographer. A diverticulum should not
be confused with other abnormalities, some of which can
cause hydrocephalus and thus have different therapeutic
implications. We have described two cases in which sonog-
raphy was diagnostic by depicting the actual communication
between the diverticulum and the lateral ventricle.
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