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Sturge-Weber-Crabbe syndrome (SWCS, en-
cephalo-trigeminal angiomatosis) is a rare neu-
rocutaneous disease (phakomatosis) character-
ized by vascular skin, eyes and brain abnormal-
ities. Phakomatoses are a group of hereditary
progressive diseases with combined damage of
the nervous system, skin, eyes and internal or-
gans as a result of impaired neuronal prolifera-
tion in the process of neuroontogenesis [1]. The
incidence is 1 for 50,000, equally often in wom-
en and men. All races and ethnic groups without
gender distinction are affected. In most of the
published observations, the age of patients is
from 10 to 20 years, that proves the increased
syndrome frequency among elder children and
young adults [1, 3, 4, 9].

First diagnosed clinical case of SWCS [3] in a
20-year-old pregnant woman, manifested by con-
genital unilateral angioma in the innervation zone
of the I and II branches of the trigeminal nerve,
neuropathy of the facial nerve, polymorphic epi-
lepsy with solitary epileptic tonic-clonic attacks
with retrograde amnesia, absences, mild mental
retardation is described.

The syndrome has many synonyms: “Sturge-
Weber syndrome” (most often applied in the liter-
ature) “Weber syndrome”, “Sturge-Weber-Dimitri
syndrome”, “Weber-Dimitri syndrome”, “Sturge
syndrome”, “Kallischer syndrome”, “Krabbe syn-
drome”, “Sturge-Weber-Krabbe-Brushfield-Wyatt
syndrome”, “Lawford syndrome”, “Schirmer syn-
drome”, “Milles syndrome”, “congenital neuroec-
todermal dysplasia”, “congenital ectodermosis”,
“cutaneous cerebral angioma”, “encephalofacial
neuroangiomatosis”, ‘“encephalo-trigeminal an-
giomatosis”, “angiomatosis of the meninges, eyes
and face”. These and other atypical variants of the
disease are currently considered outdated terms
and present only historical interest [1, 4-7].

Historical reference. The first publication on
the syndrome belongs to the German ophthal-
mologist R. Schirmer (1831-1896): he described a
male patient with a facial nevus and buphthalmos

in 1860, but did not admit that it was a neurologi-
cal condition. English physician and archaeolo-
gist W.A. Sturge (1850-1919) in 1879 described
this disease in a six-year-old child [12]. In 1922,
the English dermatologist F.P. Weber (1863-1962)
reported the first X-ray signs of cerebral atro-
phy and intracranial calcification at this disease
[15] (4 more different diseases are named after
Dr. Weber!). The final division into an indepen-
dent nosology belongs to the Danish neurologist
K.N. Crabbe (1934). It should be noted that the
Austrian dermatologist V. Dimitriy (1885-1955),
the German neuropathologist Z. Kalischer (1862-
1954) and other clinicians participated in the de-
tailing and description of the heterogeneity of the
syndrome symptomatology [1].

Etiopathogenesis - is insufficiently studied. In
80 % of patients (as in the case of isolated flam-
ing nevus), somatic mutations of the GNAQ gene
encoding a guanine nucleotide, which is involved
in the regulation of cellular effectors, were identi-
fied. It is assumed that mutant proteins interrupt
vasculogenesis at an early stage of embryonic de-
velopment (in patients at histological studies in
the angiomatosis zones, the residual embryonic
blood vessels with violation of their structure, in-
nervation and function, which cause secondary ef-
fects on the surrounding tissues are found). Muta-
tions of other genes are also possible [8, 13].

Somatic genetic mosaicism, in which some of
the cells of human tissues have a causal genetic
mutation, while others do not, that is, they are
“healthy” is characteristic. Depending on which
cells are more (with or without mutation), the se-
verity of the disease varies, as well as its progres-
sion rate in different patients [1, 3].

A significant role in the pathogenesis belongs
to impaired blood flow and sometimes to prenatal
deep venous thromboocclusion in the brain tis-
sues [12].

The heredity of the syndrome has not yet been
clearly proven, but several observations demon-
strate uneven dominant transmission.
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Clinical cause. SWCS is a sporadically
occurring disease with angiomas of the pia
mater and facial skin, usually in the ophthal-
mic and maxillary branches of the trigeminal
nerve. The pia mater lesion may be unilateral
and bilateral. It is often accompanied by neu-
rological and mental disorders in the form of
hemiparesis, hemianopsia, mental retardation,
attention and hyperactivity deficit syndrome,
and epilepsy [5-7].

SWCS is characterized by the classic triad of
symptoms (angiomatosis of the face, meninges,
glaucoma, and seizures). However, this classic
triad of symptoms occurs in about 20 % of cases;
mono- and bisymptomatic forms of this pathology
are observed more often [1, 4, 7].

3 types of SWCS are distinguished: angiomas
of the face and pia mater, may be glaucoma; only
facial angiomas, without damage to the central
nervous system, may be glaucoma; only pia mater
angiomas, usually without glaucoma.

The classic complex of symptoms of SWCS
includes the Krabbe triad: flaming nevi along
the branches of the trigeminal nerve, intracranial
calcifications, symptomatic focal epilepsy [1, 14].

Diagnostics [2, 5, 7, 9]. MR and SCT angi-
ography of cerebral arteries, veins and sinuses
are used in children and adults to determine the
failure of superficial cortical veins, empty dural
sinuses, pathological deformation of the veins;
brain CT (preferably multislice spiral computed
tomography — MSCT) — intracerebral calcifica-
tions, a symptom of “tram rails”, cortical atrophy,
abnormal expansion of the venous network of the
choroidal plexuses of the lateral ventricles; brain
MRI (preferably MRI with gadolinium) — expan-
sion of the choroidal plexuses, occlusion of the
venous sinuses, cortical atrophy, brain demyelin-
ation of dystrophic genesis; single-photon emis-
sion computed tomography (SPECT) — the brain
substance hyperperfusion areas (in the early stag-
es of the disease), the brain hypoperfusion areas
(in the later stages of the disease); positron emis-
sion tomography (PET) — the brain hypometabo-
lism areas; video EEG monitoring — a decrease in
the power of the brain bioelectrical activity, poly-
focal epileptiform activity, represented mainly
by paroxysms of high-amplitude theta and delta
waves [3].

The basal ganglia calcification is a group of
pathological syndromes. The main diagnostic fea-
ture: bilateral calcification of the basal ganglia,

dentate cerebellar nuclei and other areas of the
brain [2]. Symmetrical calcification of the basal
ganglia of various sizes, shapes and locations is
also observed at SWCS.

Verification of the basal ganglia calcification
was, as a rule, based on a retrospective analysis of
clinical and laboratory data: the diagnosis is based
on the results of postmortem examination. With
the advent and prevalence of the brain CT inves-
tigation, the frequency of basal ganglia calcifica-
tion detection has increased [2].

Clinical observation. Patient Anastasia O., 9
years. Diagnosis: SWCS (Fig. 1). The results of
CT and MRI investigations are presented in Fig-
ures 2-24.

Fig. 1. The appearance of the patient with
SWCS. Cutaneous angiomatosis.

Evolution and prognosis of SWCS - depends
on the prevalence of brain damage. Usually the
prognosis is poor due to frequent and severe neuro-
logical complications. Patients with SWCS should
be under observation by a multidisciplinary team
of doctors trained in the diagnostics and treatment
of hereditary neurocutaneous syndromes — medical
geneticist (neurogeneticist), dermatologist, neurol-
ogist, epileptologist, neurosurgeon, neuropsychol-
ogist (psychologist), ophthalmologist (ophthalmic
surgeon), vascular surgeon, neuroradiologist [3].
The SWCS prognosis is very variable.

http://www.nbuv.gov.ua

61



oaan

Fig. 2. AX T2 FLAIR. Asymmetry with a de-
crease in the volume of the brain left hemisphere.

Hypertrophy of the choroid plexus of the left lateral
ventricle.

Fig. 3. AX T2 FLAIR. Asymmetry with a de-
crease in the volume of the brain left hemisphere.
Hypertrophy of the choroid plexus of the left lateral
ventricle. The local signal increase from the frontal
bone (without osteo-pathological changes on CT)
is reliably vascular.

Fig.4. AX T2 FLAIR. Asymmetry of the brain hemi-
spheres with a decrease in the volume of the left and
thinning of the individual gyri. Choroidal angioma on
the right and more pronounced angiomatous changes
in the left eyeball with the spread of the process to the
vitreous body and deformation of the lens.

Fig. 5. AX T2 WI. Asymmetry of the brain hemi-
spheres with a decrease in the volume of the left,
thinning of the most of gyri and a rim of reduced
intensity in the cortical regions. Hypertrophy of the
choroid plexus of the left lateral ventricle.
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Fig. 6. AX T2 WI. Asymmetry of the brain hemi-
spheres with a decrease in the volume of the left, Fig. 8. AX T2 WI. Hypoplasia of the right cer-

thinning of the most of gyri and a rim of reduced  ebellar hemisphere with diffuse changes of the MR
intensity in certain cortical regions. Signs of cho-  signal.

roidal angiomas, on the left with a greater severity
of the process in the form of spread to the vitreous
body and deformation of the lens.

Fig. 9. AX SWAN. Diffuse areas of signal loss
Fig. 7. AX T2 WI. Asymmetry of brain hemi- in the cortical regions of the left brain hemisphere,
spheres. AVM of the left middle cerebellar peduncle.  corresponding to the calcification areas.
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Fig. 10. AX SWAN. The same.

Fig. 11. AX SWAN. Diffuse areas of signal loss
in the cortical and subcortical parts of the left
brain hemisphere, corresponding to areas of cal-
cification.
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Fig. 12. AX SWAN FILT-PHASE. Areas of the
altered signal in the cortical regions of the left
brain hemisphere, corresponding to calcifica-

tion areas.
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Fig. 16. Non-contrast brain CT. Asymmetry of
the brain hemispheres with a decrease in the vol-
ume of the left and multiple areas of gyral calci-

Fig. 14. Non-contrast brain CT (bone mode). Jication.

Multiple areas of gyral calcification in the left
brain hemisphere.

Fig. 17. Brain CT with contrast. Asymmetry of
the brain hemispheres with a decrease in the vol-
ume of the left and multiple areas of gyral calci-
fication. Leptomeningeal enhancement along the
contour of the sulci and gyri on the left (as a mani-

Fig. 15. The same. festation of “pial angiomatosis”).
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Fig. 20. Brain CT with contrast. Asymmetry of
the brain hemispheres with a decrease in the volume
of the left and multiple areas of gyral calcification.
Leptomeningeal enhancement along the contour of
the sulci and gyri on the left (as a manifestation
of “pial angiomatosis”) AVM in the region of the
prepontine cistern on the lefft.

[

Fig. 18. The same.

[\
Fig. 21. Brain CT with contrast. Asymmetry of

brain hemispheres with multiple areas of gyral cal-
cification on the left. AVM of the left middle cer-

ebellar peduncle.

Fig. 19. The same. Asymmetry of the choroid
plexuses of the lateral ventricles, bilateral choroi-

dal angiomas.
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Fig. 22. Brain CT with contrast. AVM of the left
middle cerebellar peduncle. Areas of gyral calcifi-
cation in the left occipital lobe.
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Fig. 23. Brain CT with contrast. Asymmetry of
hemispheres of the brain with a decrease in the vol-
ume of the left hemisphere and leptomeningeal en-
hancement along the contour of the sulci and gyri
(as a manifestation of “pial angiomatosis”).
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Fig. 24. Brain CT with contrast. Asymmetry of
the brain hemispheres with a decrease in volume
and areas of gyral calcification in the left hemi-
sphere. Leptomeningeal enhancement along the
contour of the sulci and gyri (as a manifestation of
“pial angiomatosis”). AVM of the left middle cer-
ebellar peduncle.

Perspectives. SWCS can be associated with
tuberous sclerosis, hypomelanosis Ito, type I
neurofibromatosis, nevus Ota, and pigmento-
vascular phakomatosis. Overlapping of SWCS
and Klippel-Trenone syndrome features are of-
ten reported (by 2010, more than 40 such cases
were described in the English-language litera-
ture). Therefore, a number of authors [1, 10, 11]
are in favor of their unification into an inde-
pendent nosology under a common eponymous
name: Sturge-Weber/Klippel-Trenone over-
lapping syndrome.

It 1s assumed that SWCS and Klippel-Trenone
syndrome are one and the same disease with differ-
ent manifestations, but should be considered differ-
ent units [10, 11].
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STURGE-WEBER-CRABBE
SYNDROME

L.R. Zabudskaya,
L.S. Vigovskaya, K.O. Ruzhylo

Sturge-Weber-Crabbe syndrome (SWCS, en-
cephalo-trigeminal angiomatosis) is a rare neu-
rodermal disease (phacomatosis), characterized
by vascular skin, eyes and brain abnormalities.
The incidence is 1 for 50,000 and it is equal in
women and men. All races and ethnic groups are
affected without gender differences.

The history of the first descriptions of SWCS,
its detailing, elements of etiopathogenesis and
clinical description, aspects of the medical im-
aging technologies application in SWCS identi-
fying are presented.
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As part of a clinical observation the brain CT
and MRI results of the 9-year patient with SWCS
are described and illustrated in details.

It is noted that patients with SWCS should be
under the supervision of a multidisciplinary team
(medical geneticist, dermatologist, neurologist,
epileptologist, neurosurgeon, neuropsychologist,
ophthalmologist, ophthalmosurgeon, vascular
surgeon, neuroradiologist) with training in the
diagnostics and treatment of hereditary neuro-
dermal syndromes .

Keywords:  Sturge-Weber-Crabbe  syn-
drome, encephalo-trigeminal angiomatosis,
phacomatosis.

CHUHAPOM
CTEPI/KA-BEBEPA-KPABBE

JI.P. 3a6yocwka,
JI.C. Bicoscwvka, K.O. Pyscuno

Cunapom Crepaxa-Bebepa-Kpabdoe (CCBK,
eHuedago-TpUreMiHaJIbHUNH  aHrioMaTo3) -—
piakicHe HeWpoKyTaHHE 3axBoploBaHHS ((da-
KOMaTo03), M0 XapaKTepH3YEThCS CYAUHHUMHU
aHOMAJIsIMU WIKipH, O4ei 1 MO3KY. 3aXBOpPIO-
BaHicTh cTaHoBUTH 1 Ha 50000. XKinku 1 womo-
BiKM XBOPIIOTh OJHAKOBO YacCTO. YPaXKaroThCs
BCI pacu Ta €THiYHI Ipynu 06e3 reHaepHux Bia-
MIHHOCTEH.

Buknaneno ictopito mepmux omnucie CCBK
1 Woro aeraiisalii, €JIEMEHTH €TIOMaToreHe3y 1
KJIIHIKH, aCMeKTH 3aCTOCYBaHHS TEXHOJIOT1H Me-
au4HO1 Bizyamnizanii npu izentudikamii CCBK.

B pamkax KJIIHIYHOTO CIIOCTEPEKEHHS XBOPOi
CCBK vy Binui 9 pokiB aeTanbHO OmucaHi i mpo-
umroctpoBani pesynbratd KT 1 MPT obctexenns
TOJIOBHOT'O MO3KY.

Binznaueno, mo xBopi CCBK moBuHHI mepe-
OyBaTH ITiJl HATIAJOM MYJbTUIUCUIHUIIIHAPHOT
KOMaHJU JiKapiB (MEIUYHUN TEHETHK, AepMa-
TOJIOT, HEBPOJIOT, €MJIENTOJIOT, HEHPOXIpypr, He-
HpONCUX0J0T, O(TaIbMOJIOT, O(TATBMOXIPYPT,

CyIMHHUW Xipypr, Heilpopaaioinor), IO MalTh
HiJIFOTOBKY B rajy3i JI1arHOCTUKHU 1 JIIKyBaHHS
CIMaJIKOBUX HEHPOKYTAaHHUX CUHIPOMIB.

Knrouoei cnosa: Cunapom Crepaxa-Bebepa-
Kpab06e, ennedano-rpureminanbHuii aHrioma-
TO3, (hakoMaTo3.

CHUHJAPOM
CTEPIKA-BEBEPA-KPABBE

JI.P. 3abyockas,
JI.C. Bueosckas, K.O. Pyxcuno

Cunnpom Creprxa-Bebepa-Kpabdoe (CCBK,
9HIEepaNO-TPUTEMHUHAIBHBIA aHTUOMATO03) —
peakoe HellpokyTaHHOE 3a0oneBanue (pakoma-
TO3), XapaKTEepPU3YIOIIEECs] COCYIUCTBIMHU aHO-
MaJusIMU KOXH, I11a3 ¥ Mo3ra. 3a001eBaeMOCTh
cocrtasuseT 1 Ha 50000. XKeHMUMHBI U MYXUH-
Hbl 00JIel0T oauHaKkoBO uyacTto. [lopaxaroTcs
BCE pachl U dTHUYECKHE TPYNIbl 0€3 reHuaep-
HBIX pa3jIn4yuil.

N3noxensl uctopus nepsbix onucanuit CCBK
U €TO0 JIeTaJIu3aluu, JJIEMEHThI 3THONAaTOreHe3a U
KJIIMHUKH, aCTIEKTHI IPUMEHEHUS TEXHOJIOTHI Me-
JULIHUHCKOM BHU3yalM3allMy OpU UJAECHTUPUKALUN
CCBK.

B pamkax kiamHHYecKoTo HaOmOaeHUs 00Jb-
Hoit CCBK B Bo3pacte 9 neT noapoOHO ONHCaHbI
u npouwnocTpupoBanbl pe3ynbratel KT u MPT
o0ciie1oBaHus TOJIOBHOTO MO3Ta.

OtMmeueno, uto 6oasHble CCBK qoimkHEBI Haxo-
JIUTHCS MO HAOIIOIeHUEM MYJIbTUAUCIUILTUHAD-
HOW KOMaH/bl Bpaueil (MEOULMHCKUNA TE€HETHK,
JIepMAaTOoJIOT, HEBPOJIOT, SMUJIENTOJIOr, HeHpOoXu-
PYypr, HEHPOMICUXOIOT, OPTATBMOIIOT, OPTAIbMO-
XUPYPT, COCYAUCTBIN XHUpPYpT, HEHpOpaanoJior),
UMEIOIINX MOATOTOBKY B O0JIACTH JTMAarHOCTUKHU
W JICYEHHs] HACJIEICTBEHHBIX HEHPOKYyTaHHBIX
CHUHJAPOMOB.

Knwueswvie cnosa: Cunnpom Crepmxa-Bebe-
pa-Kpab66e, sHnedano-TpureMuHaaIbHbIA aHTHO-
MaTo3, (pakomaros.
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