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Sonographic Recognition of
Multiple Cystic
Encephalomalacia

Michael W . Stannard '
Jorge F. Jimenez 2

Multiple cysts in both hemispheres were detected in four children under 1 year of
age by real-time sonographic sector scanning. These cysts , typical of multiple cystic
encephalomalacia , followed viral encephalitis in two, bacterial meningitis in one, and
bacterial meningitis superimposed on intracerebral hemorrhage in one. The diagnosis
of multiple cystic encephalomalacia, which has a grave prognOSiS, is readily made with
high-resolution real-time sonography.

Multiple cystic encephalomalacia is a condition in which cerebral parenchym a
is replaced by cysts of varying size. It has been described und er a variety of
synonyms in the pediatric and pathologic literature [1 -11]. Occasionally present
at birth [1], it is seen in the first year of life and is assoc iated with profound
neuromotor delay. The cystic deformity has been recognized in life by ventriculography [2], pneumoencephalography [3] , and computed tomography (CT) [4 ,
5].
The condition can be recognized readily by c ran ial sonography while the
anterior fontanelle is open usi ng a 5 MHz sector scanner. We have seen four
infants with CT correlation in two and autopsy correlation in one. The prognosis
is poor, and prompt recognition of the disease will facilitate timely family counseling.

Case Reports
Case 1
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A 9-day-old boy delivered at term was admitted to Arkan sas Children's Hospital because
of poor feeding, irritability , and fever. Cerebrospin al fluid (CSF) c ulture grew Enterobac ter
c loa cae.
Despite treatment with appropri ate antibioti cs, fever persisted and the infant becam e
lethargic and apn eic and req uired ventilator th erapy. Cranial sonog raphy (Advanced
Technology Labs. , Bellevu e, WA) showed periven tri c ular cav itati on and hydrocep halus (fig.
1 A) . Ventricular enlargement was successfully treated by sh untin g. Th e intracerebral cysts
enlarg ed over the next 6 months so th at only strands of ce rebral tissue remained (fig . 1 B) .
The infant rem ained severely retarded with little subsequen t c hange in c ranial sonog rams.

Case 2
A male infant delivered at 32 weeks gestation was transferred to Arkansas Children 's
Hospital at 4 days of age after severe postnatal acidosis and asphy xia. Cranial sonography
showed extensive bil ateral intracerebral bleeding (fig . 2 A) . Th e CSF co ntained protein of
258 mg / d l; glucose , 1 mg / dl; and a white blood ce ll co unt of 2,500 / mm 3 , 90% of whi c h
were neutrophi ls. CSF c ulture grew Bacillus cereus. Despite appropriate antibioti cs, th e
ch ild becam e profoundly retard ed. Repeated c ranial sonog raphi c studies showed multifoca l
cavitation in both hemi sph eres that became more ex tensive in the co urse of th e following
months (fig . 2B) .

STANNARD AND JIMENEZ

1112

AJNR:4, Sep./Oct. 1983

Fig . 1 .- Case 1 . Corona l sonog rams.
A, Dilated irreg ular lateral ventri cles with
smaller cavities (arrows) in surrounding
brain . LV = body of lateral ventricle; T
= temporal horn of lateral ventricle. B,
6 months later. Almo st complete replacement of brai n by cysts. Remaining
strand s of brain undulate loose ly in cyst
fluid . Ventricles no longer discernib le.

A

B

Fig. 2. - Case 2. Coron al so nograms.
A , Severe bilateral intracerebral hemorrage (arrows ). B , 6 months later. Irregular asymmetri c cavi tation (arrows) typical of multiple cystic encephalomalac ia.
Ventricular system is compressed and
difficult to see.
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Fig . 3 .-Case 3. A, Coronal sonogram. Moderate symmetric hydroceph alu s. B , Axial CT scan . Ventric ular dilatation and widespread peri ventri cu lar lowdensily areas sugg esti ve of encephalomalac ia. Frank cys ts lie lateral to atri a (arrows). C , Coronal so nog ram 3 months later. Asymmetri c irreg ul ar cavitation in
bolh hem isp heres. Ventric les are no long er dilated but are co mpressed by cys ts and not well shown.

Case 3

A 2-month-old boy presented with failure to thrive and an enlarg ed head. Clinica l assessment revealed a positive Moro refle x,

inability to hold the head , and a very poor suck reflux. Cranial
sonog raphy showed hydrocephalus (fig . 3A) . CT also showed large
ventricles and periventricular areas of low attenuation (fig . 38). Th e
serum antibodies for herpes simplex 2 were sig nifica ntly increased.
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Fig. 4.-Case 4. A, Axial CT scan. Periventric ul ar
low-density areas suggestive of encephalomalacia. B,
Sag ittal sonogram. Irreg ular periventricular cavities
(arrows) suggestive of multiple cystic encephalomalacia . A = anterior; P = posterior; LV = body of right
lateral ventricle. C, Coronal sonog ram. Moderate ve ntriculomega ly and numerou s poorly defined anec hoic
areas in periventricular parenchyma and in basal ganglia (arrows). T = temporal horn of lateral ven tri cle.
D, Coronal brain section . Parenchyma of both hem ispheres repl aced by honeycomb of fin e cavities.
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Subsequent sonographic examinations showed resolution of th e
hydrocephalus and the formation of numerous irregular cysts. A
particularly large cyst on the right was drained with a cystoperitoneal shunt. A cyst on th e left continued to enlarge (fig . 3C ). Later
the shunt became blocked and the porencephalic cysts on both
sides enlarged further . After failing to appear for further cystoperitoneal shunts , the child died at home . There was no autopsy.

Case 4
A 7-month-old girl presented with a 24-hr history of seizures. CT
showed irregular periventri c ular areas of low density (fig. 4A), and
a diagnosis of encephalitis was entertained. CSF culture grew
cytomegalovirus.
High doses of anticonvulsants were required for persistent seizures. She developed marked neuromotor retardation . Cranial sonography showed numerous irregular anechoic cav ities about the
third ventricle (figs. 48 and 4C). Follow-up examinations over the
ne xt 6 months showed little change. The child remained profoundly
retarded and died of an aspiration pn eumonia at age 16 month s.
Autopsy revealed innumerable cysts throughout both hemispheres (fig . 40) but with sparing of the brain stem and ce rebellum .
Histopathologic examination revealed severe demyelinization, reactive gliosis, and chronic inflammation with foci of granulomatous
reaction and dystrophic calcification . Larg e mononuc lear ce lls and
giant cells with intranuclear inclusion bodies suggestive of cytomegalovirus were seen.

Discussion
Multiple cystic encephalomalacia is an important disease
to recognize because the prognosis is so poor. Furth er, in
the neonate , it may be clinically silent; only when the infant
fails to achieve his early milestones of neuromotor development may the severe functional deficiency become apparent.
Multiple cystic encephalomalacia may follow a variety of
insults to the central nervous system including asphyxia [2 ,
5], meningitis [4], encephalitis [7 ,8], and twin-to-twin transfusion [1, 3, 9]. Our four cases diagnosed by sonography
seem to be examples of the first three. The co mmon factor
linking these disparate co nditions appears to be brain hypo xia [10, 11].
Cranial sonography should be consid ered in th e assessment of all neonates and infants who suffer from asphyx ia,
intracerebral hemorrhage, and intracranial infection . As th e
prognosis of multiple c ysti c encephalomalacia is grave,
prompt recog nition with sonography may affect further management and family counseling . Enlargement of the cysts
can be detected and the effectiveness of cyst taps or
cystoperitoneal shunts recorded. Our experience suggests
that the cysts often do not communicate. To prevent inordinate increase in head size, more than one cyst shunt may
be required .
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