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Abstract
Introduction Currently, there are only a few reported cases of
symptomatic or asymptomatic subpial (intramedullary) spinal
lipoma, and therefore no guidelines are available to indicate
surgery. These lesions are infrequently associated with spina
bifida.
Case report Herein, we provide our experience in the neuro-
surgical intervention of compressive myeloradiculopathy for
encephalocraniocutaneous lipomatosis (ECCL). The patient
initially presented with bilateral upper hand paralysis, then
regained muscle power after surgery and during 1 year of
follow-up. We discuss the neurosurgical indications and

intervention, imaging studies, other associated symptoms,
and the pathogenesis of ECCL in an infant.
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Introduction

Encephalocraniocutaneous lipomatosis (ECCL), also named as
Fishman's syndrome and Haberland syndrome, is a rare, con-
genital, neurocutaneous disorder [3, 16]. It manifests clinically
by unilateral lipomatous hamartomas of the scalp, eyelid, and
outer globe of the eye. Naevus psiloliparus is the most common
skin anomaly and is considered the hallmark of ECCL [6, 10].
Porencephalic cysts, cortical atrophy, cranial asymmetry, marked
developmental delay, mental retardation, congenital heart
malformations, lytic bone lesions, hypospadias, and cryptorchi-
dism may also exist [6, 10, 16]. Since the first case reported in
1970 by Haberland and Perou, roughly 60 cases have been
described, and diagnostic criteria have been developed and re-
vised [13]. Several cases have been reported with regards to
cutaneous and visceral involvement [6], as well as the association
with diseases such as fibrodysplasia [4], neurofibromatosis [8,
12], papillary glioneuronal tumors [15], and low-grade astrocy-
tomas [5]. Neurosurgical intervention was discussed in a case
report on placing a ventricular shunt and debulking of central
nervous system lipomas [2]. However, few articles have reported
surgical interventions for symptomatic intraspinal subpial lipo-
mas. To the best of our knowledge, this is the first article to report
surgical decompression of ECCL presenting with compressive
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cervical myeloradiculopathy leading to a significant improve-
ment in upper limb motor function in an infant.

Case report

This girl was born to a G3P2 mother at 41+2 weeks of
gestation via normal spontaneous delivery with a body weight
at birth of 2,900 g. There were no abnormalities during preg-
nancy, no complications during delivery, and the child's pre-
natal and neonatal history was unremarkable. Only maternal
condyloma accuminatum was noted during delivery.

After birth, multiple progressive enlarging soft tissue
masses were noted over her right face, deltoid muscle, and
inguinal area. Fat tissue was favored by ultrasound examina-
tion. The activity and muscle power were grossly normal
initially after birth. However, bilateral upper limb weakness
starting from the right side gradually developed after 1 week
(Medical Research Council grade 0). A physical examination
revealed absent grasp reflex and Moro reflex. A laboratory
examination showed no abnormalities except for mild liver
dysfunction. Screening for TORCH showed negative results.
An ophthalmologic examination showed left eye absent light
reflex and iris coloboma with suspected choroidal coloboma
over the temporal upper periphery. The right pupil presented
with normal light reflex, however, there was dermolipoma of
the right limbus and mild abducens palsy. A neonatal auditory
test showed an absent response of the right ear with brain stem
response: right 55 dB, left 25 dB.

Due to bilateral upper limb paralysis, nerve conduction
velocity/electromyography (EMG) was performed. Nerve
conduction studies of bilateral upper limbs were normal.
Needle EMG revealed marked active denervation with re-
duced recruitment of motor unit action potentials in bilateral
deltoid, biceps, extensor digitorum communis, abductor
pollicis brevis, and cervical paraspinal muscles. Electrophys-
iological findings were suggestive of a widespread intraspinal
canal lesion involving the C5 through T1 level.

Brain and cervical spine magnetic resonance imaging (MRI)
was therefore performed, and showed a large lipomatous lesion
extending from C0/1 to T9/10, with compression to the spinal
cord and brain stem; however, there was no evidence of

hydrocephalus. A small homogenous lipomatous lesion was
also seen in the right cerebellopontine angle (Fig. 1). Due to the
complete motor dysfunction of bilateral upper limbs, we
performed suboccipital craniectomy and C1 to T9 laminotomy
for compressive cervical myeloradiculopathy. Intraoperatively, the
lipoma was found to be located intramedullary at the dorsal site,
from C0 to T9/10 level (Fig. 2). The intramedullary lipoma was
partially removed from its central part for decompression and to
preserve the nerve roots under intraoperative neuromonitoring.
The histopathological report was a lipoma composed of an abnor-
mal collection of mature adipose tissue, and no malignancy was
noted.

After the operation, she gradually regained the muscle
power in bilateral hands over a 1-week period, from grade 0
preoperatively to grade 3. During an outpatient follow-up visit
1 month later, she was able to move her hands freely. Follow-
up EMG 4 months later revealed less prominent fibrillation
density in all denervated muscles. Nine months after the
operation, she was able to move both of her hands freely with
full muscle strength and full range of motion. She met the
normal developmental milestones and there was no scoliosis.

Discussion

According to the revised diagnostic criteria proposed by
Moog et al. in 2009 [13], the diagnosis of ECCL is based on
the involvement of different systems including the eyes, skin,
central nervous system, and others. In the current case, the
dermolipoma of the right eye, nevus psiloliparus (hairless
scalp lesions) on her scalp, and intraspinal lipoma met the
major criteria. Minor criteria such as patchy or streaky non-
scarring alopecia (without fatty nevus), subcutaneous lipomas
in the frontotemporal region and genital area were also present
(Fig. 3). The lesions were located predominantly on the right
side, and only iris coloboma was noted in her left eye. The
clinical presentation met the criteria of definite ECCL, in that:
“three systems were involved, with major criteria in more than
two”. The diagnosis of definite ECCL was therefore con-
firmed. Spinal cord lipomas are a major diagnostic criterion
of ECCL, and both intra- and extramedullary lipomas have
been reported. Most of the time, they are asymptomatic, and
surgery is usually not required [1, 2, 12]. For those who
undergo an operation, no neurological deficits have been
attributable to spinal cord compression prior to surgery. Two
cases reportedly underwent decompressive laminectomy of

Fig. 1 Lipomatosis in the right
petrous bone and right
cerebellopontine angle

Fig. 2 Intraoperative findings: the lipoma was found to be located
intramedullary at the dorsal site, from C0 to T9/10 level
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the cervical spine successfully without neurological deficits
[1, 12]. One case with the initial presentation of low back pain
without neurological deficits underwent resection of T10-11
lipoma; however, he was paraplegic after the operation [4, 7].
Another case presented with scoliosis and sleep apnea, and
received posterior fossa craniectomy, C1-6 laminectomies,
and debulking of a cervicomedullary junction lipoma. There
was no muscle weakness before or after the operation [2].

In the current case, the initial presentation was bilateral
upper limb total paralysis, and absence of Moro and grasp
reflexes. A lipomatous spinal lesion from C0 to T9 was found
in MRI (Fig. 4a and b). Due to compressive cervical
myeloradiculopathy, suboccipital craniectomy and C1 to T9
laminotomy were performed. Despite the preoperative MRI
showing that most lesions seemed to be extramedullary with

clear demarcation, we found intraoperatively that the lipoma
was located subpially. The lipoma was closely entangled with
the spinal cord. Using intraoperative neuromonitoring, we
performed only partial debulking of the lipoma in areas where
it was possible to distinguish between the spinal cord and
lipomatous tissue under microscopy. The function and muscle
power of bilateral hands dramatically improved two days after
the operation, from total paralysis to freely movable.

To avoid damage of the spinal cord, we do not suggest
complete resection of subpial lipomas. Similar to other report-
ed cases [2], even though the preoperative findings may
suggest that the lipomas are extramedullary, they are mostly
located intramedullary. Debulking surgery and decompressive
laminectomy can greatly assist symptomatic cervical
myeloradiculopathy; however, they should be performed with

Fig. 3 The typical cutaneous
findings that met the diagnostic
criteria of ECCL. a Choristoma
and coloboma of the right eye. b
Nevus psiloliparus on her scalp. c
Cutaneous lipomas on her
inguinal area

Fig. 4 Preoperative MR imaging
studies of the brain and cervical
spine demonstrated extensive
lipoma compression of the
cervical cord. a Sagittal T2-
weighted image showing a
lipoma extending from the
medulla oblongata to lower
thoracic area. b Axial T1-
weighted image of the cervical
spine at the level indicated in
panel Awith a lobulated lipoma
that seemed to be intradural and
extramedullary to the right side of
the spinal cord. PostoperativeMR
imaging demonstrated
enlargement of the lipoma. c
Sagittal T2-weighted image, and
dAxial T1-weighted image of the
cervical spine at the C5-6 level
indicated in panel c showed
enlargement of the lipoma with
mild extraspinal protrusion. The
patient remained symptom free
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extreme caution. There are only a few reported cases of symptom-
atic or asymptomatic spinal lipoma, and therefore no guidelines are
available to indicate surgery. From the experience of this case,
early surgical decompression with careful debulking may be help-
ful in cases with neurological deterioration.

The MRI in the third and ninth months after the operation
showed a residual lipomatous lesion extending from the
cervicomedullary junction to about the T9 level, and progres-
sion of the lesion size was noted (Fig. 4c and d). However,
despite the progression of the lesion seen on MRI, the muscle
power of bilateral hands remained good and showed continu-
ing improvement. This may imply that the enlargement of the
lipomatous lesion paralleled the growth of the patient, or that
the spinal canal was more expansible after the laminotomy
allowing for growth of the lesion without causing symptoms.

The neurological manifestation of ECCL includes devel-
opmental delay, seizure and mental retardation. Among all of
the reported cases, epileptic seizures were reported in almost
half of the patients [9, 13, 14]. In the current case, there were
no seizures and no developmental delay at the last follow-up.
However, long-term follow-up is suggested to detect further
abnormal neurodevelopment [10]. Hydrocephalus has been
reported in one third of patients with ECCL, and several cases
have reported successful placement of ventriculoperitoneal
shunts [12, 14]. A tethered cord, lipomyelomeningocele and
scoliosis have also been reported as indications for surgery
[2]. In the current case, no hydrocephalus, tethered cord, or
lipomyelomeningocele were observed. Longitudinal observa-
tion for the possible development of scoliosis is needed,
however, CNS anomalies such as asymmetric atrophy of
hemispheres and calcification have been found in patients
with ECCL. This has been proposed to be related to vascular
anomalies, which were found in approximately 10 of 54 cases
in one review [13]. Progressively dilating vessels leading to
subarachnoid hemorrhage was also reported in one case [3].
Currently, there are no recommendations for routine surveil-
lance imaging studies for possible vascular anomalies, and in
the current case, there were no vascular anomalies present (by
MRI angiography). However, appropriate vascular imaging
studies may be needed if new neurological deficits develop.

The pathogenesis of ECCL remains unknown. It is thought
to be a sporadic disease resulting from somatic mosaicism [6,
10]. Dysgenesia of the cephalic neural crest and the anterior
neural tube is the most widely accepted theory of the patho-
genesis of ECCL. No evidence currently exists of genetic
transmission or chromosomal abnormalities. Mutations of
several genes such as the NF1 allele, genes involving the
RAS-MAPK pathway, or vasculogenesis may be involved
[11, 13]. In the current case, the cutaneous manifestation
followed the Blaschko line in distribution, supporting the idea
of mosaicism as the pathogenesis of ECCL.

Choristoma and coloboma of the right eye, nevus
psiloliparus on her scalp, cutaneous lipomas on her right

temporal face and inguinal area, and intraspinal and intracra-
nial lipomas were typical and common findings that met the
diagnostic criteria for ECCL [6]. Other abnormalities reported
in previous reports such as brain anomalies, scoliosis,
odontoma, vascular aneurysm, epilepsy, or developmental
delay [2, 5, 6, 8–10, 12] were not found in the current case.

Conclusion

This is the first article to report that partial debulking of an
intraspinal lipoma in an infant with ECCL presenting with
compressive cervical myeloradiculopathy led to significant
improvements in upper limb motor function, and this im-
provement persisted despite continuous growth of the spinal
lipoma on imaging studies. Hence, we suggest early spinal
decompression in symptomatic ECCL cases with myelopathy.
With meticulous intra-operative monitoring, patients can ben-
efit greatly, even with partial debulking
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