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Abstract 

Intracranial lipomas (IL) are very uncommon congenital malformations. Frequently are associated with various 

brain anomalies as agenesis or dysgenesis of the adjacent structures like corpus callosum or cortical dysplasia. 

Some IL are asymptomatic, incidentally discovered in brain imaging carried out to any other causes. The most 

common location is interhemispheric accounting for 45% of cases. In 20-25% they are located in ambient or 

quadrigeminal cisterns. 

Duane syndrome (DS) is a congenital type of strabismus. About 80-90% of cases are unilateral and the left eye 

is more commonly affected. Are there different types of DS and this pathology doesn’t always happen with other 

conditions, sometimes are associated with hearing disorders, Goldenhar syndrome, Malformations in spine or 

vertebrae. The patients with this disease may also present other eye-related conditions as cataract, 

microphthalmos, nystagmus. 

Differential Diagnosis for DS includes, Okihiro's syndrome, Goldenhar syndrome, Wildervanck syndrome, 

Moebius Syndrome, Holt-Oram Syndrome, Morning Glory Syndrome, Abducens Nerve Palsy, Brown 

Syndrome, Marcus Gunn Jaw Winking Syndrome, and Congenital Esotropia. 

We present a clinical case, very uncommon, in a 12 year old boy with Duane Syndrome that affects the left eye. 

The patient present also an IL located in the right quadrigeminal cistern. Incidentally, a dorsal syringomyelic 

lesion was discovered. 

All of them are uncommon pathologies, an intracranial lipoma with this location, Duane syndrome and thoracic 

syringomyelia.  

We did not find any case in the literature that describes the three pathologies in the same patient. 

Keywords: intracranial lipoma; quadrigeminal cistern; duane syndrome; syringomyelia; magnetic 

resonance imaging 

 

Introduction 

Intracranial lipoma (IL) is a congenital slow-growing, benign tumor made 

up of adipose tissue. Although they often remain undetected until later in 

life. Rokitansky was the first author to describe intracranial lipomas in 

19th century, 1856. [1] These benign tumors represent less than 0.1% of 

all intracranial tumors. [2] The most common location of the intracranial 

lipomas is Interhemispheric accounting for 45% of cases. The other 

lesion’s locations were clustered in the quadrigeminal/superior cerebellar 

in 25%, suprasellar/interpeduncular in 14%, cerebellopontine angle in 

9%, and sylvian cisterns in 5%. The IL were associated with brain 

malformations of varying degrees in 55% of cases. An interesting note for 

potential surgical cases, in 36% of the cases the intracranial vessels and 

nerves course through the lesions. [3] 

They are congenital lesions composed of adipose tissue resulting from 

abnormal persistence as well as altered differentiation of the primitive 

embryonic meninges during the development of the subarachnoid 

cisterns. The altered differentiation of the meningeal tissue during 

embryogenesis is its most likely origin. This embryologic concept of the 

development of IL presents a theory to explain the high frequency of 

callosal and other brain hypoplasias associated with this benign lesion. [4] 
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Some IL are asymptomatic, incidentally discovered in brain imaging 

carried out to any other organic cause. Symptoms, if present, are 

associated with increased intracranial pressure, obstructive 

hydrocephalus, or seizures. They can manifest with headache, mental 

dysfunction, and cranial nerve deficits. [5,6,7] Clinical manifestations 

depends on the location of the lesion and mainly are asymptomatic, 

represent incidental lesions, discovered on Computed Tomography (CT) 

or Magnetic Resonance Imaging (MRI), performed for other reason such 

as head trauma or headaches. The typical findings in both imaging 

techniques are the presence of a lesion with appearance and characteristics 

compatible with fat. On CT scan, IL appear as a non-enhancing lesion 

with uniform fat density, in some cases may exist peripheral calcification. 

The CT and MRI features are often pathognomonic for intracranial 

lipomas.7The treatment are manly conservative, and surgical procedure 

is indicated in situations with cosmetic defects that require resection of 

the extracranial portion of the lipoma, obstructive hydrocephalus with 

indication for a cerebrospinal fluid (CSF) diversion procedure or 

ventriculostomy, uncontrollable seizures.[8] When indicated the resection 

could be extremely difficult and potentially risky and dangerous. Is 

especially related with the location of the mass and because the huge 

adhesion with surrounding brain parenchyma, neurological and vascular 

structures.[9] Duane retraction syndrome (DRS), also called Stilling–

Turk–Duane syndrome, is a congenital eye movement abnormality that 

present a variable horizontal duction deficits, with narrowing of the 

palpebral fissure and globe retraction on attempted abduction, 

occasionally accompanied by upshoot or downshoot.[10] The DRS is a 

cause of all forms of strabismus in 5% of the cases, it was widely 

described in the literature as early as the 19th century.[11,12] In 1905 

Alexander Duane published a series of 54 cases with DRS, did a 

description of the clinical features and resume the possible 

etiopathogenesis and management of this pathology. With the advent and 

development of neuroimaging, muscle electrophysiology and genetic 

analysis, there has been greater understanding of this form of strabismus, 

now considered a congenital cranial dysinnervation disorder (CCDD), 

giving better insights into the management of this challenging 

syndrome.[13] 

Clinical case: 

We describe a clinical case of a 12-year-old male child, eutocic delivery 

with APGAR score of 9 in the first minute and 10 at 5 minutes. Was born 

with a weight of 3315 kg, a height of 48 cm, and a cranial circumference 

of 34 cm. Blood group O RH -,  with negative direct Coombs. At delivery, 

a dermolipoma was observed in the left eye and 2 left preauricular 

appendages, patent external ear pavilions. Hemifacial microstomia 

(Goldenhar syndrome was subsequently ruled out). No other visible 

morphological alterations. Considering the identified alterations, he was 

referred and periodically evaluated by Neonatology, Pediatrics, 

Ophthalmology, Otorhinolaryngology, Neurology and later by 

Neurosurgery. In this context, an MRI was performed, where a left 

intraorbital lesion with fatty content was observed adjacent to the lateral 

wall of the eyeball and in front of the insertion of the lateral rectus muscle. 

Small dermoid cyst in the right peripontine cistern, hyperintensity in T1. 

At one month of age, a routine check-up revealed a head circumference 

of 45 cm with plagiocephaly, short neck, functional limitation of the left 

VI PC, eyelid asymmetry, blinking with myoclonus in both eyes when 

looking up. Occasional episodes lasting a few seconds. The patient has 

been monitored and periodically evaluated in the neonatal pediatrics 

department; he has shown active, normal muscle tone, positive suction-

search, complete bilateral moro, positive palmoplantar pressure, positive 

galant test. Convergent strabismus of the left eye. An 

electroencephalogram was also performed, which showed no 

abnormalities and was reported as normal for his age. To rule out organic 

pathology, a cardiac ultrasound was performed: normal, with no cardiac 

symptoms ever present. A renal ultrasound was also performed, which 

showed no abnormalities. A genetic study was performed, showing 

karyotype 46XY, normal (Figure 1). 

 

Figure 1: Karyotype normal, with a 46 XY. 

During the follow-up at 8 months of age, the laboratory tests identified a 

heterozygous C677T mutation (MTHFR gene) and the thyroid study was 

normal. A coagulation disorder was identified with a homozygous 

coagulation factor XII mutation.  

We highlight the evaluation in the Pediatrics consultation at one year of 

life, in which the patient presented free crawling, begins walking, social 

smile, does not point with the finger. Does not close hands in the midline. 

Poor imitation of movements. Responds to his name. Discrete left 

superior orbicularis muscle asymmetry. Dermolipoma in the left eye with  

paresis of the VI PC. Convergent strabismus in the left eye. Normal ENT 

evaluation.  

An brain MRI was performed during the same period that revealed a well-

defined homogenous fat density seen in the midline along the falx cerebri 

at the level of the vertex. It measured 2.5 x 1.5 x 4 cm in maximum AP x 

TR x CC [anteroposterior x transverse x craniocaudal] dimensions, likely 

representing quadrigeminal cistern lipoma. Left intraorbital lesion with 

fatty content adjacent to the lateral wall of the eyeball. Both lesions 

showed no changes in dimension or density compared to previous MRIs. 
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The child’s condition remained stable there was no headache, dizziness, 

abnormal movements, or seizures.  In 2018 repeat brain mri and the 

findings are substantially similar. Brain morphology within normality for 

age, including ventricular size. Adequate myelination without evidence 

of demyelinating foci. Absence of hypoxic residues or ischemic lesions. 

No disorders in neuronal migration or sulcation are identified. Absence of 

hemorrhage or signs of intraaxial expansivity. Normal occipitocervical 

hinge. Distal internal carotid and basilar artery patency. At the level of the 

right quadrigeminal cistern present a well-defined homogenous fat 

density. Cerebral tonsils in correct position.  At the orbital level, identified 

a dermolipoma in intimate contact with the nodular conjunctiva of the 

external face of right eye, therefore extraconal and preseptal lesion. 

Extrinsic ocular muscles, preserved, without being able to determine 

denervation phenomena, atrophy compared to the contralateral one. Optic 

nerves with normal characteristics in this technique (Figure 2). 

 
Figure 2: Brain MRI A, B, C axial slices, The images demonstrate a homogeneously oval-shaped, fat-containing suprasellar hypothalamic lesion 

measuring 11x 5 x 7 mm in the anterior-posterior, transverse, and craniocaudal dimensions, respectively, on the left side. The lesion is hyper intense 

in T1-weighted images, intermediate to hyperintense in T2-weighted images, and suppressed on fat-saturated images. No internal septation, 

nodularity, or calcifications are noted. lipomatous lesion in right quadrigeminal cistern 11 mm. 

In the dorsal MRI, at the mid-dorsal level, presented a visible ependymal 

duct, greater degree of dilation, hydrosyringomyelic cavity located 

between T8-T10. Correctly positioned conus medullaris. Also present 

disc hypoplasia with congenital fusion T6-T7 and T8-T9 with remaining 

disc spaces with a more preserved appearance. Absence of signs of 

instability. No evidence of compressive pathology (Figure 3). 

 

Figure 3: A, B, C, D, sagittal slices T2, E axial T2. Centromedullary syringomyelic cavity from T8 to T11, 4 x 0.4 cm 

He has been referred to the rehabilitation department for presenting 

dorsolumbar kyphotic attitude. With the well-conducted sessions such as 

daily life activities and sports, he has achieved motor development 

identical to children of his age, fulfilling items according to his age. 

Although it is worth highlighting laxity in both hands, difficulty with 

strength and fine psychomotor skills in the hands but without signs of 

motor dysfunction. 

In the various follow-up consultations in the Pediatrics department, 

normal psychomotor development was observed, and he completed 

schooling without problems and without dyslexia. Follow-up and 

evaluation with Ophthalmology showed significant astigmatism, with 

normal fundus and retina, normal anterior chamber.  

Actually, the patient presented a good cognitive evolution, good verbal 

and non-verbal development, no dyslexia, great sensitivity and sense of 

responsibility. He is aware of his pathologies and faces them with joy, 

resignation, he is a fighter and an example for his family, friends and all 

those around him. 

 Below are the latest MRI images of the skull where the already known 

lesions are maintained without any changes in size or alterations in the 

different MRI weightings (Figure 4). 
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Figure 4:  A, B, C, D axial slices T1, T2, ADC, eADC with lipomatous lesion in right quadrigeminal cistern. A- lipomatous lesion in anterolateral 

right orbit. E, T1 sagittal slice hiperintense lesion in rigth quadrigeminal cistern. 

Taking into account his medical history, although he is asymptomatic, I 

also performed an MRI of the thoracic spine that showed normal 

kyphosis. Hypoplasia of the intervertebral discs T6-T7 and T8-T9. Rest 

of the intervertebral discs of normal height and signal intensity. Normal 

interfacial joints. Free conjunction foramina, of normal size and content. 

No rachy stenosis is observed. Centro medullary syringomyelic cavity 

from T8 to T11, 4 x 0.4 cm (CC x T). Regarding previous examination, a 

slight decrease in its maximum transverse diameter and a slight increase 

slight decrease in its maximum transverse diameter and a slight increase 

in its maximum cephalocaudal diameter stands out (previous study of 3.3 

x 0.5 cm), (Figure 5). Actually, we maintain the annual follow-up with 

Brain and Spine MRI. Anticipate testing if the patient fell new symptoms 

related with the know pathologies. 

 

Figure 5: A, B, C, sagittal slices T2, STIR, D axial T2. Centro medullary syringomyelic cavity from T8 to T11, 4 x 0.4 cm 

Discussion:  

Intracranial lipomas (IL) are an uncommon congenital pathology that 

resulting from abnormal differentiation of meningeal tissue during 

embryonic phases of development. Most IL are small, usually pea-sized, 

and asymptomatic.[14] The IL are rare malformations that form due to the 

abnormal persistence of meninx primitiva, which is the mesenchymal 

tissue that the meninges arise from and differentiate into adipose tissue. 

These lesions are most commonly idiopathic in origin, and located mainly 

in the interhemispheric fissure. [15, 16] The symptoms are dependent on 

the location of the tumors intracranially and how they affect the 

surrounding brain parenchyma or neurovascular structures. The most 

common symptoms are headaches, seizures, or vertigo. Most commonly 

the patients are asymptomatic, and the IL are found as an incidental 

finding. [17] Diagnosis based on symptoms or clinical data needs to be 

complemented with neuroimaging studies such as computed tomography 

or magnetic resonance imaging. Nonetheless, the definitive diagnosis as 

in all pathologies is achieved exclusively with the histological study. 

[18,19, 20] Frequently can be identified structural differences at the level 

of the cell density between benign and malignant lesions. This study 

propose is determine the ADC role by comprehensively evaluating DWI 

and histologic features of a wide variety of pathology proven lesions. The 

final goal of the study is identifying specifically the added value of ADC 

mapping to conventional 1.5 T MRI to distinguishing the lesions into 

benign and malignant. In some cases, these two techniques can avoid 

unnecessary surgical resection and help in management guide. The 

different conventional sequences are useful for lesion detection. 

However, the DWI helps to achieve the diagnosis, providing information 

on the grade and type of the tumor, it also allows monitoring the response 

to treatment. [21] The surgical approach, for this rare benign disease with 

frequently slow growing behavior, is generally contraindicated. However, 

the surgical management has an important role in certain cases, especially 

in cases with hydrocephalus, uncontrollable epileptic seizures, and bone 

involvement with cosmetic complications. If was detected seizures, anti-

seizure medications are the first line of treatment. In all the cases is 

recommended maintain the follow up with MRI annually at least in the 5 

years following the diagnosis and whenever any symptom related to the 

presence of the tumor occurs. [22] Duane retraction syndrome (DRS), also 

called Stilling–Turk–Duane syndrome, is a congenital disease that 

provoke a eye movement anomaly with variable horizontal duction 

deficits, palpebral fissure narrowing and globe retraction during 

adduction, occasionally occur with upshoot or downshoot. Represents 1-

5% of all forms of strabismus. [23, 24, 25] In 80% are a sporadic entity, 

most commonly affecting females, though familial cases have also been 

noted in 5%–10% of cases. [26] DRS is also more commonly unilateral 

and affecting more frequently the left eye. [27, 28, 29] 

The etiopathogenesis of this condition can be explained by a spectrum of 

mechanical, innervational, neurologic and genetic abnormalities 

occurring independently or which influence each other giving rise to 

patterns of clinical presentations along with a complex set of ocular and 

systemic anomalies. Until now various theories were proposed to explain 

the etiology of DRS, many authors related this pathology with mechanical 

anomalies, innervational anomalies, central nervous system anomalies or 

the role of genetics. [30] More recently in 1998 was demonstrated the 

absence of left sixth nerve in a case of unilateral DRS. The authors using 

high-resolution T1-weighted images on magnetic resonance imaging 

(MRI). This congenital absence of innervation to the muscles has been 

found to cause fibrotic changes in the extraocular muscles leading to 

abnormal motility in DRS, a concept which has evolved over the last 
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decade to be known as congenital cranial dysinnervation disorder 

(CCDD). [31, 32] In this disease the developmental abnormalities of one 

or more cranial nerves cause congenital dysinnervation of the cranial 

muscles. This may be primary due to absence of normal innervation or 

secondary following aberrant innervations from other cranial nerves. This 

entity, CCDD, is nonprogressive and may also have associated bony 

abnormalities. [33] 

DRS is a group of entities linked by dysinnervation leading to limited 

horizontal gaze and globe retraction in attempted abduction. 

Understanding these mechanisms can help understand the pathogenesis 

of the presenting features of this syndrome. Globe retraction in adduction, 

which is a characteristic feature of DRS, is found to be due to tight fibrotic 

muscles, sometimes with anomalous insertions. Usually, these changes 

have been observed in the horizontal rectus muscles, as is often noted 

while operating such patients. DRS is a spectrum of mechanical, 

innervational, neurologic and genetic abnormalities that influence each 

other giving rise to patterns of clinical presentations which can be 

categorized as described below.[34] Various systems of classification 

were proposed to understand the mechanism and presentation of DRS. 

Ahluwalia and modified Huber’s classification to include further 

subgroups in each category described by Huber. Depending upon the 

alignment in primary gaze, each Huber type was divided into A, B and C, 

indicating esotropia, exotropia and orthophoria, respectively, thus making 

it even more relevant clinically and surgically. [35, 36] Huber type I DRS 

is the most common form of DRS with an earlier presentation, while 

Huber type II is the least common presentation. Usually, patients with 

unilateral type I Duane syndrome have esotropia more frequently than 

exotropia, those with type II have exotropia and those with type III have 

esotropia and exotropia occurring equally common. Cases of bilateral 

DRS may have variable presentation depending upon the type of 

presentation in each eye. The clinical presentation and the common 

reasons for seeking medical attention in DRS patients include an 

abnormal head position of the child, one of the eyes appearing smaller 

than the other due to globe retraction, pseudoptosis in adduction or 

abnormal eye movements. DRS is present at birth and in early stages may 

appear only as an abduction deficit. The inelasticity and tightness 

develops, the globe retraction and limitation of motility may be more 

pronounced with time. [37] The intelligence of the patients is usually 

normal in DRS but intellectual disability has been reported in a few cases 

with borderline intelligence and cases of autism spectrum disorder 

associated with fetal thalidomide exposure or HOXA1-related 

syndromes. [38, 39] The management of DRS is a challenge, and surgeons 

worldwide have their own preferred practices. In general, the surgical plan 

and aim of strabismus surgery in DRS is usually based on the primary 

position deviation, the degree of abnormal head posture, the severity of 

globe retraction and overshoots, degree of limitation of ductions, forced 

duction testing (FDT), extent of field of binocular single vision. Many 

authors consider that DRS classification based on primary position 

deviation as esotropic, exotropic or orthotropic is said to be more relevant 

than Huber’s classification before planning surgery. The surgical 

approach could be individualized based on the amount of ocular 

deviation, abnormal head position, associated globe retraction and 

overshoots present by the patients. 30 Our patient present also 

syringomyelia, a neurological disorder in which a fluid-filled cyst (syrinx) 

forms within the spinal cord.  Is a neurologic condition caused by the 

presence of a fluid-filled cavity within the spinal cord parenchyma or 

central canal. Is the development of a fluid-filled cyst within the spinal 

cord. The cyst, which is sometimes called a syrinx, can grow larger over 

time. The cavity can growth, compress and damage the spinal cord. [40, 

41] The etiology of this conditions are related and include conditions that 

alter the physiologic cerebrospinal fluid (CSF) circulation dynamics. In 

most cases, it is secondary to spinal subarachnoid space obstruction. This 

pathology has several possible causes, many cases are associated with a 

Chiari malformation. [42] Although other causes of syringomyelia 

include spinal cord tumor, trauma, and post-traumatic or infectious 

adhesive arachnoiditis. [43, 44] Epidemiological data related with 

syringomyelia is limited, the prevalence of this pathology is 8.4/100,000 

to 0.9/10,000 with ethnic and geographic variation. The age of the 

majority of the patients in the moment of diagnosis range between 20 to 

50 years. [45,46] The syringomyelia may present with sensory symptoms 

such as pain and temperature insensitivity, it is more commonly found 

incidentally. The symptoms vary among individuals depending on where 

the syrinx forms, how large it is, and how long it extends. The symptoms 

develop slowly over time, worsen over many years, and may occur on one 

or both sides of the body.  The most common symptoms are pain, 

progressive weakness, stiffness in the back, shoulders, neck, arms or legs, 

headaches, loss of sensitivity to pain or temperature, especially in the 

hands, numbness or tingling, loss of balance, loss of bowel and bladder 

control, sexual disfunction, and scoliosis may be the only symptom in 

children.[47] For the diagnosis and evaluation of this pathology the 

magnetic resonance image (MRI) with and without gadolinium contrast 

is the gold standard technique. The MRI present the relevant anatomy and 

allows accurate visualization of the syrinx in both sagittal and axial 

planes. The MRI permit found the location, size, extent of the syrinx 

cavity and the degree of cerebellar tonsillar ectopia. After diagnosis is 

recommended study syrinx progression over months or years to report the 

natural history of syringomyelia. The high use of the MRI for the 

evaluation of neck or back pain has led to increased detection of 

syringomyelia. [48] During diagnosis and follow up of this pathology we 

can also use Dynamic MRI or Cardiac Gated CINE-MRI Flow Study. 

Permit analyze CSF hydrodynamics non-invasively. It can diagnose CSF 

velocity/flow disturbance at the foramen magnum particularly in patients 

with <5mm tonsillar ectopia, visualize spinal cord wall motion, and syrinx 

fluid motion at rest during the cardiac systole and diastole. It is also useful 

to document postoperative CSF flow changes and objective 

improvements. [49, 50] Other technique is the myelography with high-

resolution computed tomography (CT) scan, is recommended where MRI 

cannot be used (patients with metallic implants, cardiac pacemaker). 

Delayed CT scans can visualize dye leached into the syrinx cavity. 

However, some authors report that CT myelography having a low 

sensitivity in detecting CSF blockage. [51] The electromyography has no 

diagnostic value in syringomyelia, but can exclude peripheral neuropathy 

that causing paresthesias. The goal of treatment in syringomyelia cases is 

to correct the underlying causative pathophysiology. Actually the current 

treatment strategies are directed toward improving CSF flow dynamics. 

In Chiari malformation type I the craniocervical decompression is the best 

way forward. This technique consists of suboccipital craniectomy and 

removal of the posterior arch of C1, opening the dura and arachnoid, and 

resection of arachnoid adherences when present. [52] With this surgical 

approach essentially we create an artificially enlarged cisterna magna. 

The duration of sensory deficits best predicts the symptomatic 

improvement following surgery. A shorter duration of the preoperative 

symptoms present better outcomes. [53] The patients with post-

inflammatory arachnoid scarring and post-traumatic syringomyelia, the 

surgical approach go directly toward reconstituting spinal subarachnoid 

CSF flow by arachnoid scar membrane resection, microsurgical lysis of 

arachnoid adherences, and dural reconstruction. [54] Shunts placement 

are indicated for treat idiopathic syringomyelia and in that cases that have 

not responded to other treatments. Most frequently options are 

syringosubarachnoid shunt (SSAS), if this fails syringoperitoneal shunt 

(SPS) may be used. In most cases, shunts are not favored and are used as 

a last resort because of high complication and failure rates, and the 

inability to resolve the underlying etiology. [54] In cases that 

syringomyelia doesn't cause symptoms, monitoring the condition might 

be all that's necessary as in the case of our patient.  

Conclusion:  

We report a clinical case with uncommon pathologies, the first case report 

that combine a intracranial lipoma and a Duane retraction syndrome. IL 

are a congenital rare benign lesions that frequently present a slow growing 

behavior, the symptoms depend of the location of the lesion, and in many 

cases are asymptomatic. Actually the MRI are the gold standard image 
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test diagnosis. The surgical management is infrequent and could result in 

high morbidity/mortality. The surgery should be considered when 

seizures are related with the tumor and not respond to medical treatment, 

hydrocephalus caused by the tumor and in those cases with aesthetic 

changes related to tumor growth. DRS consists of a complex set of ocular 

and systemic anomalies. It is caused by mechanical, genetic, embryologic 

and central nervous system anomalies occurring together or as an 

independent etiology. The management of DRS is a challenge, the 

surgical procedure must be individualized based on the amount of ocular 

deviation, abnormal head position, associated globe retraction and 

overshoots. The surgical treatment in syringomyelia cases is to correct the 

underlying causative pathophysiology, the treatment strategies are 

directed toward improving CSF flow dynamics. In the three pathologies 

is recommended maintain a long term follow up with MRI annually at 

least in the 5 years following the diagnosis and whenever any symptom 

related to the presence of the tumor occurs. 

Acknowledgment: 

To the patient and her parents that gave consent for their clinical history 

and particularly the images to be used in this paper, and permit the 

scientific community to learn and know more about this uncommon 

pathologies.  

Ethical Approval: 

For this type of study, formal consent is not required. All images are 

anonymized. Ethical approval is exempted based on the guidelines of the 

research center at our institution. All the procedures being performed 

were part of the routine care. 

Conflicts of Interest:  

The author report no conflicts of interest. 

References 

1. Wylie H. Mullen, Jr., (1950). John R. Hannan, Roentgen 

Diagnosis of Lipoma of the Corpus Callosum; RadiologyVol. 

55, No. 4, Published Online: Oct 1. 

2. Carlos Durão, Frederico Pedrosa, (2017). Undiagnosed 

intracranial lipoma associated with sudden death; Human 

Pathology: Case Reports Volume 7, March, Pages 39-40. 

3. C L Truwit 1, A J Barkovich, Pathogenesis of intracranial 

lipoma: an MR study in 42 patients, AJR Am J Roentgenol. 

1990 Oct;155(4):855-64; discussion 865.  

4. Niwa T, de Vries LS, Manten GT, Lequin M, Cuppen I, 

Shibasaki J, et al. (2016). Interhemispheric lipoma callosal 

anomaly, and malformations of cortical development: a case 

series. Neuropediatrics. 47: 115—8. 

5. S Rajesh Reddy, Manas Panigrahi, Ravi Varma; Intracranial 

lipoma with subgaleal extension: An interesting case report 

with review of literature; Neurology India. 

6. Nebi Yilmaz, OzkanUnal, Nejmi Kiymaz, CahideYilmaz, 

OmerEtlik, (2006). Intracranial lipomas a clinical study, 

Clinical Neurology and Neurosurgery Volume 108, Issue 4, 

June  Pages 363-368. 

7. Gaillard, F. Intracranial lipoma. Reference article, 

Radiopaedia.org. (Accessed on 12 Nov 2022)  

8. Eghwrudjakpor PO, Kurisaka M, Fukuoka M, Mori K. (1992). 

Intracranial lipomas: Current perspectives in their diagnosis and 

treatment. Br J Neurosurg 6: 139-44. 

9. Robert P. Feldman, Alvin Marcovici, Patrick A. Lasala, 

Intracranial lipoma of the sylvian fissure Case report and review 

of the literature, Journal of Neurosurgery, Page Range: 515–

519, Volume/Issue: Volume 94: Issue 3. 

10. Duane A. (1996). Congenital deficiency of abduction 

associated with impairment of adduction, retraction 

movements, contraction of the palpebral fissure and oblique 

movements of the eye. Arch Ophthalmol. 114(10):1255–1256. 

11. DeRespinis P, Caputo A, Wagner R, Guo S. (1993). Duane’s 

retraction syndrome. Surv Ophthalmol. 38(3):257–288. 

12. Gurwoods AS, Terrigno CA. (2000). Duane’s retraction 

syndrome: literature review. Optometry. 71(11):722–776. 

13. Ramesh Kekunnaya, Mithila Negalur, (2017). Duane retraction 

syndrome: causes, effects and management strategies, Clinical 

Ophthalmology 11 1917–1930 

14. Liangjie Zhang, Ling Zhu, Chunling C, Wenlong A, Yu Wang 

and Xun Wang, A case of Wilson’s disease combined with 

intracranial lipoma and dysplasia of the corpus callosum with 

review of the literature, BMC Neurology (2024) 24:44  

15. Jiménez Caballero PE: (2012). Interhemispheric lipoma 

associated with agenesis of the corpus callosum. Neurología 

(English Edition). 27:515-7.  

16. Minhee Hwang, Hyun Park, Hye Jin Baek, Kyeong Hwa Ryu, 

Eun Cho and Seokho Yoon; Intracranial Cisternal Lipoma 

Associated with Cerebellar Cortical Dysplasia Diagnosed 

Using Dixon Technique: A Case Report and a Review of 

Literature; Current Medical Imaging, ISSN (Print): 1573-4056 

ISSN (Online): 1875-6603, Article ID: e080621193966  

17. Gossner J: (2013). Small intracranial lipomas may be a frequent 

finding on computed tomography of the brain. A case series. 

Neuroradiol J. 26:27-9.  

18. J Fandiño, (2001). Intracranial lipomas, Rev Neurol, Apr 1-15; 

32 (7): 644-50. 

19. Shinozaki N, Sekiya T, Suzuki S, Iwabuchi T, Suzuki M. 

(1992). [Five cases of intracranial lipoma; CT and magnetic 

resonance images]. No Shinkei Geka 20: 289-293. 

20. W J Chung, H W Chung, M J Shin, S H Lee, M H Lee, J S Lee, 

M-J Kim and W K Lee; (2012). MRI to differentiate benign 

from malignant soft-tissue tumours of the extremities: a 

simplified systematic imaging approach using depth, size and 

heterogeneity of signal intensity; Br J Radiol. Oct; 85 (1018): 

e831–e836.  

21. Carmelo Messina, Rodolfo Bignone, Alberto Bruno, Antonio 

Bruno, Federico Bruno, Marco Calandri, Damiano Caruso, 

Pietro Coppolino, Riccardo De Robertis, Francesco Gentili, 

Irene Grazzini, Raffaele Natella, Paola Scalise, Antonio Barile, 

Roberto Grassi, Domenico Albano; Diffusion-Weighted 

Imaging in Oncology: An Update; Cancers (Basel). 2020 Jun; 

12 (6): 1493. Published online 2020 Jun 8.  

22. Gonçalo Januário; (2023). A Clinical Case Report About an 

Intracranial Lipoma, International Journal of Clinical Oncology 

and Cancer Research 8(1): 5-10. 

23. Duane A. (1996). Congenital deficiency of abduction 

associated with impairment of adduction, retraction 

movements, contraction of the palpebral fissure and oblique 

movements of the eye. Arch Ophthalmol. 114(10):1255–1256. 

24. DeRespinis P, Caputo A, Wagner R, Guo S. (1993). Duane’s 

retraction syndrome. Surv Ophthalmol. 38(3):257–288. 

25. Gurwoods AS, Terrigno CA. (2000). Duane’s retraction 

syndrome: literature review. Optometry. 71(11):722–776. 

26. Kirkham TH. (1970). Inheritance of Duane’s syndrome. Br J 

Ophthalmol. 54(5):323–329.  

27. Moster M. (1999). Paresis of Isolated and Multiple Cranial 

Nerves and Painful Ophthalmoplegia. In: Yanoff M, Duker JS, 

editors. Ophthalmology. Philadelphia, PA: Mosby. 

28. Kekunnaya R, Gupta A, Sachdeva V, et al. (2012). Duane 

retraction syndrome: series of 441 cases. J Pediatr Ophthalmol 

Strabismus. 49(3):164–169.  

29. Mohan K, Sharma A, Pandav SS. (2008). Differences in 

epidemiological and clinical characteristics between various 

types of Duane retraction syndrome in 331 patients. J AAPOS. 

12(6):576–580.  

https://pubs.rsna.org/doi/abs/10.1148/55.4.508
https://pubs.rsna.org/doi/abs/10.1148/55.4.508
https://pubs.rsna.org/doi/abs/10.1148/55.4.508
https://www.sciencedirect.com/science/article/pii/S2214330016300177
https://www.sciencedirect.com/science/article/pii/S2214330016300177
https://www.sciencedirect.com/science/article/pii/S2214330016300177
https://ajronline.org/doi/abs/10.2214/ajr.155.4.2119122
https://ajronline.org/doi/abs/10.2214/ajr.155.4.2119122
https://ajronline.org/doi/abs/10.2214/ajr.155.4.2119122
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0035-1570752
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0035-1570752
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0035-1570752
https://www.thieme-connect.com/products/ejournals/html/10.1055/s-0035-1570752
https://journals.lww.com/neur/fulltext/2012/60040/intracranial_lipoma_with_subgaleal_extension__an.25.aspx
https://journals.lww.com/neur/fulltext/2012/60040/intracranial_lipoma_with_subgaleal_extension__an.25.aspx
https://journals.lww.com/neur/fulltext/2012/60040/intracranial_lipoma_with_subgaleal_extension__an.25.aspx
https://www.sciencedirect.com/science/article/pii/S0303846705000776
https://www.sciencedirect.com/science/article/pii/S0303846705000776
https://www.sciencedirect.com/science/article/pii/S0303846705000776
https://www.sciencedirect.com/science/article/pii/S0303846705000776
https://www.researchgate.net/profile/Goncalo-Januario/publication/371642412_A_Clinical_Case_Report_About_an_Intracranial_Lipoma/links/64b27bd095bbbe0c6e39a471/A-Clinical-Case-Report-About-an-Intracranial-Lipoma.pdf
https://www.researchgate.net/profile/Goncalo-Januario/publication/371642412_A_Clinical_Case_Report_About_an_Intracranial_Lipoma/links/64b27bd095bbbe0c6e39a471/A-Clinical-Case-Report-About-an-Intracranial-Lipoma.pdf
https://www.tandfonline.com/doi/abs/10.3109/02688699209002916
https://www.tandfonline.com/doi/abs/10.3109/02688699209002916
https://www.tandfonline.com/doi/abs/10.3109/02688699209002916
https://thejns.org/view/journals/j-neurosurg/94/3/article-p515.xml
https://thejns.org/view/journals/j-neurosurg/94/3/article-p515.xml
https://thejns.org/view/journals/j-neurosurg/94/3/article-p515.xml
https://thejns.org/view/journals/j-neurosurg/94/3/article-p515.xml
https://cir.nii.ac.jp/crid/1572543024968406912
https://cir.nii.ac.jp/crid/1572543024968406912
https://cir.nii.ac.jp/crid/1572543024968406912
https://cir.nii.ac.jp/crid/1572543024968406912
https://www.sciencedirect.com/science/article/pii/003962579390077K
https://www.sciencedirect.com/science/article/pii/003962579390077K
https://europepmc.org/article/med/11101130
https://europepmc.org/article/med/11101130
https://www.tandfonline.com/doi/abs/10.2147/OPTH.S127481
https://www.tandfonline.com/doi/abs/10.2147/OPTH.S127481
https://www.tandfonline.com/doi/abs/10.2147/OPTH.S127481
https://link.springer.com/article/10.1186/s12883-024-03541-2
https://link.springer.com/article/10.1186/s12883-024-03541-2
https://link.springer.com/article/10.1186/s12883-024-03541-2
https://link.springer.com/article/10.1186/s12883-024-03541-2
https://pubmed.ncbi.nlm.nih.gov/21890243/
https://pubmed.ncbi.nlm.nih.gov/21890243/
https://pubmed.ncbi.nlm.nih.gov/21890243/
https://www.benthamdirect.com/content/journals/cmir/10.2174/1573405617666210608155904
https://www.benthamdirect.com/content/journals/cmir/10.2174/1573405617666210608155904
https://www.benthamdirect.com/content/journals/cmir/10.2174/1573405617666210608155904
https://www.benthamdirect.com/content/journals/cmir/10.2174/1573405617666210608155904
https://www.benthamdirect.com/content/journals/cmir/10.2174/1573405617666210608155904
https://www.benthamdirect.com/content/journals/cmir/10.2174/1573405617666210608155904
https://journals.sagepub.com/doi/abs/10.1177/197140091302600104
https://journals.sagepub.com/doi/abs/10.1177/197140091302600104
https://journals.sagepub.com/doi/abs/10.1177/197140091302600104
https://www.researchgate.net/profile/Goncalo-Januario/publication/371642412_A_Clinical_Case_Report_About_an_Intracranial_Lipoma/links/64b27bd095bbbe0c6e39a471/A-Clinical-Case-Report-About-an-Intracranial-Lipoma.pdf
https://www.researchgate.net/profile/Goncalo-Januario/publication/371642412_A_Clinical_Case_Report_About_an_Intracranial_Lipoma/links/64b27bd095bbbe0c6e39a471/A-Clinical-Case-Report-About-an-Intracranial-Lipoma.pdf
https://europepmc.org/article/med/1557181
https://europepmc.org/article/med/1557181
https://europepmc.org/article/med/1557181
https://academic.oup.com/bjr/article-abstract/85/1018/e831/7450731
https://academic.oup.com/bjr/article-abstract/85/1018/e831/7450731
https://academic.oup.com/bjr/article-abstract/85/1018/e831/7450731
https://academic.oup.com/bjr/article-abstract/85/1018/e831/7450731
https://academic.oup.com/bjr/article-abstract/85/1018/e831/7450731
https://academic.oup.com/bjr/article-abstract/85/1018/e831/7450731
https://www.mdpi.com/2072-6694/12/6/1493
https://www.mdpi.com/2072-6694/12/6/1493
https://www.mdpi.com/2072-6694/12/6/1493
https://www.mdpi.com/2072-6694/12/6/1493
https://www.mdpi.com/2072-6694/12/6/1493
https://www.mdpi.com/2072-6694/12/6/1493
https://www.mdpi.com/2072-6694/12/6/1493
https://www.researchgate.net/profile/Goncalo-Januario/publication/371642412_A_Clinical_Case_Report_About_an_Intracranial_Lipoma/links/64b27bd095bbbe0c6e39a471/A-Clinical-Case-Report-About-an-Intracranial-Lipoma.pdf
https://www.researchgate.net/profile/Goncalo-Januario/publication/371642412_A_Clinical_Case_Report_About_an_Intracranial_Lipoma/links/64b27bd095bbbe0c6e39a471/A-Clinical-Case-Report-About-an-Intracranial-Lipoma.pdf
https://www.researchgate.net/profile/Goncalo-Januario/publication/371642412_A_Clinical_Case_Report_About_an_Intracranial_Lipoma/links/64b27bd095bbbe0c6e39a471/A-Clinical-Case-Report-About-an-Intracranial-Lipoma.pdf
https://cir.nii.ac.jp/crid/1572543024968406912
https://cir.nii.ac.jp/crid/1572543024968406912
https://cir.nii.ac.jp/crid/1572543024968406912
https://cir.nii.ac.jp/crid/1572543024968406912
https://www.sciencedirect.com/science/article/pii/003962579390077K
https://www.sciencedirect.com/science/article/pii/003962579390077K
https://europepmc.org/article/med/11101130
https://europepmc.org/article/med/11101130
https://pmc.ncbi.nlm.nih.gov/articles/PMC1207820/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1207820/
https://medtextfree.wordpress.com/2011/03/01/chapter-199-paresis-of-isolated-and-multiple-cranial-nerves-and-painful-ophthalmoplegia/
https://medtextfree.wordpress.com/2011/03/01/chapter-199-paresis-of-isolated-and-multiple-cranial-nerves-and-painful-ophthalmoplegia/
https://medtextfree.wordpress.com/2011/03/01/chapter-199-paresis-of-isolated-and-multiple-cranial-nerves-and-painful-ophthalmoplegia/
https://journals.healio.com/doi/abs/10.3928/01913913-20111101-01
https://journals.healio.com/doi/abs/10.3928/01913913-20111101-01
https://journals.healio.com/doi/abs/10.3928/01913913-20111101-01
https://www.sciencedirect.com/science/article/pii/S1091853108001857
https://www.sciencedirect.com/science/article/pii/S1091853108001857
https://www.sciencedirect.com/science/article/pii/S1091853108001857
https://www.sciencedirect.com/science/article/pii/S1091853108001857


J. Neuroscience and Neurological Surgery                                                                                                                                                       Copy rights @ Gonçalo Januário,  

Auctores Publishing LLC – Volume 17(4)-369 www.auctoresonline.org  
ISSN: 2578-8868   Page 7 of 7 

30. Ramesh Kekunnaya, Mithila Negalur, (2017). Duane retraction 

syndrome: causes, effects and management strategies, Clinical 

Ophtalmology, 30 october 11 1917–1930 

31. Parsa CF, Grant E, Dillon WP, du Lac S, Hoyt WF. (1998). 

Absence of the abducens nerve in Duane syndrome verified by 

magnetic resonance imaging. Am J Ophthalmol. 125(3):399–

401.  

32. Assaf AA. (2011). Congenital innervation dysgenesis 

syndrome (CID)/congenital cranial dysinnervation disorders 

(CCDDs). Eye. 25(10): 1251–1261.  

33. Gutowski NJ, Ellard S. (2005). The congenital cranial 

dysinnervation disorders (CCDDs). Adv Clin Neurosci 

Rehabil. 5:8–10.  

34. Mehdorn E, Kommerell G. Inherited Duane’s syndrome. 

(1979). Mirror-like localization of oculomotor disturbances in 

monozygotic twins. J Pediatr Ophthalmol Strabismus. 16:152.  

35. Ahluwalia BK, Gupta NC, Goel SR, Khurana AK. (1988). 

Study of Duane’s retraction syndrome. Acta Ophthalmologica. 

66(6):728–730. 

36. Huber A. Electrophysiology of the retraction syndromes. Br J 

Ophthalmol. 1974;58(3):293–300.  

37. Souza-Diaz C. (1992). Congenital VI nerve palsy is Duane’s 

syndrome until disproven (letter). Binocular Vision Ocular 

Motility. 7:70.  

38. Varma C, Aroor S, Mundkur SC, Annamalai K. (2012). 

Bilateral type-I duane syndrome with multiple anamolies: a 

case report. J Clin Diagn Res. 6(8):1435–1436.  

39. Amaral D, Dawson G, Geschwind D. (2011). Autism Spectrum 

Disorders. Oxford: Oxford University Press; 866.  

40. Varadaraya Satyanarayan Shenoy; Raghuram Sampath, 

Syringomyelia, StatPearls Publishing; 2024 Jan. 

41. Greitz D. (2006). Unraveling the riddle of syringomyelia. 

Neurosurg Rev. Oct;29(4):251-63; discussion 264.  

42. Milhorat TH, Chou MW, Trinidad EM, Kula RW, Mandell M, 

Wolpert C, Speer MC. (1999). Chiari I malformation redefined: 

clinical and radiographic findings for 364 symptomatic 

patients. Neurosurgery. May;44(5):1005-17. 

43. Roy AK, Slimack NP, Ganju A. (2011). Idiopathic 

syringomyelia: retrospective case series, comprehensive 

review, and update on management. Neurosurg Focus. 

Dec;31(6):E15. 

44. Klekamp J, Batzdorf U, Samii M, Bothe HW. (1997). 

Treatment of syringomyelia associated with arachnoid scarring 

caused by arachnoiditis or trauma. J Neurosurg. Feb;86(2):233-

40. 

45. Weier K, Naegelin Y, Thoeni A, Hirsch JG, Kappos L, 

Steinbrich W, Radue EW, Gass A. (2008). Non-communicating 

syringomyelia: a feature of spinal cord involvement in multiple 

sclerosis. Brain. Jul;131(Pt 7):1776-82.  

46. Brickell KL, Anderson NE, Charleston AJ, Hope JK, Bok AP, 

Barber PA. (2006). Ethnic differences in syringomyelia in New 

Zealand. J Neurol Neurosurg Psychiatry. Aug;77(8):989-91. 

47. Greitz D. (2006). Unraveling the riddle of syringomyelia. 

Neurosurg Rev. Oct;29(4):251-63; discussion 264. 

48. Roser F, Ebner FH, Sixt C, Hagen JM, Tatagiba MS. (2010). 

Defining the line between hydromyelia and syringomyelia. A 

differentiation is possible based on electrophysiological and 

magnetic resonance imaging studies. Acta Neurochir (Wien). 

Feb;152(2):213-9; discussion 219. 

49. Honey CM, Martin KW, Heran MKS. (2017). Syringomyelia 

Fluid Dynamics and Cord Motion Revealed by Serendipitous 

Null Point Artifacts during Cine MRI. AJNR Am J Neuroradiol. 

Sep;38(9):1845-1847. 

50. Milhorat TH, Chou MW, Trinidad EM, Kula RW, Mandell M, 

Wolpert C, Speer MC. (1999). Chiari I malformation redefined: 

clinical and radiographic findings for 364 symptomatic 

patients. Neurosurgery. May;44(5):1005-17.  

51. Mauer UM, Freude G, Danz B, Kunz U. (2008). Cardiac-gated 

phase-contrast magnetic resonance imaging of cerebrospinal 

fluid flow in the diagnosis of idiopathic syringomyelia. 

Neurosurgery. Dec;63(6):1139-44; discussion 1144.  

52. Dyste GN, Menezes AH, VanGilder JC. (1989). Symptomatic 

Chiari malformations. An analysis of presentation, 

management, and long-term outcome. J Neurosurg. 

Aug;71(2):159-68. 

53. Attal N, Parker F, Tadié M, Aghakani N, Bouhassira D. (2004). 

Effects of surgery on the sensory deficits of syringomyelia and 

predictors of outcome: a long-term prospective study. J Neurol 

Neurosurg Psychiatry. Jul;75(7):1025-30. 

54. Lee TT, Alameda GJ, Camilo E, Green BA. (2001). Surgical 

treatment of post-traumatic myelopathy associated with 

syringomyelia. Spine (Phila Pa 1976). Dec 15;26(24 

Suppl):S119-27. 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

DOI:10.31579/2578-8868/369

 

 

  

 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 

 

Learn more https://auctoresonline.org/journals/neuroscience-and-neurological-

surgery  

https://www.tandfonline.com/doi/abs/10.2147/OPTH.S127481
https://www.tandfonline.com/doi/abs/10.2147/OPTH.S127481
https://www.tandfonline.com/doi/abs/10.2147/OPTH.S127481
https://www.sciencedirect.com/science/article/pii/S0002939499801585
https://www.sciencedirect.com/science/article/pii/S0002939499801585
https://www.sciencedirect.com/science/article/pii/S0002939499801585
https://www.sciencedirect.com/science/article/pii/S0002939499801585
https://www.nature.com/articles/eye201138
https://www.nature.com/articles/eye201138
https://www.nature.com/articles/eye201138
https://adc.bmj.com/content/100/7/678.short
https://adc.bmj.com/content/100/7/678.short
https://adc.bmj.com/content/100/7/678.short
https://journals.healio.com/doi/full/10.3928/0191-3913-19790501-04
https://journals.healio.com/doi/full/10.3928/0191-3913-19790501-04
https://journals.healio.com/doi/full/10.3928/0191-3913-19790501-04
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1755-3768.1988.tb04071.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1755-3768.1988.tb04071.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1755-3768.1988.tb04071.x
https://pmc.ncbi.nlm.nih.gov/articles/PMC1214741/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1214741/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3471494/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3471494/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3471494/
https://books.google.com/books?hl=en&lr=&id=gERpAgAAQBAJ&oi=fnd&pg=PP1&dq=Amaral+D,+Dawson+G,+Geschwind+D.+(2011).+Autism+Spectrum+Disorders.+Oxford:+Oxford+University+Press%3B+866.+&ots=mTYi937pZj&sig=M1u0nnw0fpZLL8XXnQ5VyfT8vHU
https://books.google.com/books?hl=en&lr=&id=gERpAgAAQBAJ&oi=fnd&pg=PP1&dq=Amaral+D,+Dawson+G,+Geschwind+D.+(2011).+Autism+Spectrum+Disorders.+Oxford:+Oxford+University+Press%3B+866.+&ots=mTYi937pZj&sig=M1u0nnw0fpZLL8XXnQ5VyfT8vHU
https://link.springer.com/article/10.1007/s10143-006-0029-5
https://link.springer.com/article/10.1007/s10143-006-0029-5
https://journals.lww.com/neurosurgery/fulltext/1999/05000/Posterior_Fossa_Volume_and_Response_to.42.aspx
https://journals.lww.com/neurosurgery/fulltext/1999/05000/Posterior_Fossa_Volume_and_Response_to.42.aspx
https://journals.lww.com/neurosurgery/fulltext/1999/05000/Posterior_Fossa_Volume_and_Response_to.42.aspx
https://journals.lww.com/neurosurgery/fulltext/1999/05000/Posterior_Fossa_Volume_and_Response_to.42.aspx
https://thejns.org/focus/view/journals/neurosurg-focus/31/6/2011.9.focus11198.xml
https://thejns.org/focus/view/journals/neurosurg-focus/31/6/2011.9.focus11198.xml
https://thejns.org/focus/view/journals/neurosurg-focus/31/6/2011.9.focus11198.xml
https://thejns.org/focus/view/journals/neurosurg-focus/31/6/2011.9.focus11198.xml
https://thejns.org/view/journals/j-neurosurg/86/2/article-p233.xml
https://thejns.org/view/journals/j-neurosurg/86/2/article-p233.xml
https://thejns.org/view/journals/j-neurosurg/86/2/article-p233.xml
https://thejns.org/view/journals/j-neurosurg/86/2/article-p233.xml
https://academic.oup.com/brain/article-abstract/131/7/1776/382617
https://academic.oup.com/brain/article-abstract/131/7/1776/382617
https://academic.oup.com/brain/article-abstract/131/7/1776/382617
https://academic.oup.com/brain/article-abstract/131/7/1776/382617
https://jnnp.bmj.com/content/77/8/989.short
https://jnnp.bmj.com/content/77/8/989.short
https://jnnp.bmj.com/content/77/8/989.short
https://link.springer.com/article/10.1007/s10143-006-0029-5
https://link.springer.com/article/10.1007/s10143-006-0029-5
https://link.springer.com/article/10.1007/s00701-009-0427-x
https://link.springer.com/article/10.1007/s00701-009-0427-x
https://link.springer.com/article/10.1007/s00701-009-0427-x
https://link.springer.com/article/10.1007/s00701-009-0427-x
https://link.springer.com/article/10.1007/s00701-009-0427-x
https://www.ajnr.org/content/38/9/1845.abstract
https://www.ajnr.org/content/38/9/1845.abstract
https://www.ajnr.org/content/38/9/1845.abstract
https://www.ajnr.org/content/38/9/1845.abstract
https://journals.lww.com/neurosurgery/fulltext/1999/05000/Posterior_Fossa_Volume_and_Response_to.42.aspx
https://journals.lww.com/neurosurgery/fulltext/1999/05000/Posterior_Fossa_Volume_and_Response_to.42.aspx
https://journals.lww.com/neurosurgery/fulltext/1999/05000/Posterior_Fossa_Volume_and_Response_to.42.aspx
https://journals.lww.com/neurosurgery/fulltext/1999/05000/Posterior_Fossa_Volume_and_Response_to.42.aspx
https://journals.lww.com/neurosurgery/fulltext/2008/12000/Cardiac_Gated_Phase_Contrast_Magnetic_Resonance.26.aspx
https://journals.lww.com/neurosurgery/fulltext/2008/12000/Cardiac_Gated_Phase_Contrast_Magnetic_Resonance.26.aspx
https://journals.lww.com/neurosurgery/fulltext/2008/12000/Cardiac_Gated_Phase_Contrast_Magnetic_Resonance.26.aspx
https://journals.lww.com/neurosurgery/fulltext/2008/12000/Cardiac_Gated_Phase_Contrast_Magnetic_Resonance.26.aspx
https://thejns.org/view/journals/j-neurosurg/71/2/article-p159.xml
https://thejns.org/view/journals/j-neurosurg/71/2/article-p159.xml
https://thejns.org/view/journals/j-neurosurg/71/2/article-p159.xml
https://thejns.org/view/journals/j-neurosurg/71/2/article-p159.xml
https://jnnp.bmj.com/content/75/7/1025.short
https://jnnp.bmj.com/content/75/7/1025.short
https://jnnp.bmj.com/content/75/7/1025.short
https://jnnp.bmj.com/content/75/7/1025.short
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=22
https://auctoresonline.org/journals/neuroscience-and-neurological-surgery
https://auctoresonline.org/journals/neuroscience-and-neurological-surgery

