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INTRODUCTION

Encephaloceles are protrusions of the brain parenchyma 
through osseous defects of the skull base or cranial vault [1]. 
It may develop congenitally (similar to the neural tube defect) 
or may occur after acquired events, such as infection, trauma, 
neoplasms, and iatrogenic causes [2,3]. The incidence of the 
congenital form has been estimated at 1 in every 3,000–10,000 
live births [4]. Many classification systems for encephalocele 
have been suggested; however, the most accepted is that from 
Matson [5], which follows the location of the encephalocele: 
basal, sincipital, convexity, and atretic. These lesions are usu-
ally along the midline, ranging from the nasal to the occiput, 
where three-quarters encephaloceles occur posteriorly [6]. 

In cases where the defect occupies only the dura and inner 
table with an intact outer table of the skull, parenchymal her-
niation occurs in the intradiploic space and are called intradi-
ploic encephaloceles [7]. Especially, off the midline parietal en-
cephaloceles are rare, comprising only 1% of all cerebrospinal 
malformations and 10% of encephaloceles [2,8]. Here, we report 
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a case of parietal intradiploic encephalocele during a 2-year 
follow-up with CT and MR images.

CASE REPORT

A 52-year-old man was referred for further evaluation of a 
skull osteolytic lesion on CT due to intermittent headache for 
7 months. He had no history of seizures, central nervous sys-
tem infections, stroke, brain tumor, or trauma. His neurolog-
ical examination was normal, without any palpable mass or 
pulsation on his scalp. We proceeded with MRI to exclude os-
teolytic lesion such as vascular lesions or other tumorous con-
ditions. We confirmed a herniation of the brain parenchyma 
with the surrounding cerebrospinal fluid (CSF) space into the 
diploe. These confirmed a diagnosis of right parietal intradiplo-
ic encephalocele (Fig. 1). The headache was controlled with 
medicines without neurological symptoms and signs. Two-year 
follow-up CT findings showed no change in the lesion (Fig. 2) 
and the patient doing well without symptoms.

DISCUSSION

Intradiploic encephalocele refers to brain parenchyma her-
niation into a diploic space with a destroyed inner table and an 
intact outer table [7]. Intradiploic encephalocele has charac-
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Fig. 1. Initial MR image. A: T2-weighted axial MR image showing a parietal osteolytic lesion, confirming the presence of a herniated brain 
cortex within the diploe. B: Magnified the white square of T2-weighted axial image. C: T2-weighted coronal MR image. D: Magnified the 
white square of T2-weighted coronal image. E: Gadolinium (Gd)-enhanced T1-weighted axial MR image. F: Magnified the white square of Gd-
enhanced T1-weighted axial image reveal no enhancement of lesion.
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tion of the arachnoid tissue through the dural defect, and the 
fracture is gradually enlarged, and bone margins are separated 
by the continuous pulsation of the CSF [12]. In some cases, 
the CSF and brain tissue may herniate into the diploic cavity 
through a dura and inner table defect without damaging the 
outer table. The integrity of the outer table can be elucidated 
by a strong occipital muscle and pericranium that prevent bone 
erosion from the pulsation of CSF [13]. 

A similar mechanism can also be developed for low-veloc-
ity blunt injury that causes fracture only in the thinner inner 

teristics that distinguish it from classic encephaloceles. In fact, 
it is debatable whether the nomenclature reflects the true na-
ture of this disease and should be referred to as brain hernia-
tion into the calvaria surrounding the CSF [9].

Intradiploic encephaloceles share more common morpho-
logical features with expanding skull fractures and intradi-
ploic arachnoid cysts [2]. Causes are unclear, but the mecha-
nism of lesion may be similar with the “growing skull fracture” 
[2,7]. Cranial fractures in childhood can lead to a growing skull 
fracture [10,11]. Fracture with a dural tear may cause hernia-

Fig. 2. Skull X-ray and CT findings. A: Initial skull X-ray showing an osteolytic lesion (white arrow heads) in the right parietal bone. B: Initial 
CT scan showing intradiploic herniation of brain parenchyma. C: Initial CT scan (bone window) reveal skull osteolytic lesion confined to in-
ner table. D: Two-year follow up CT scan shows no change of the lesion.
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table. The cracked inner table depresses and rebounds during 
initial insult. The depression then tears the dura, and the recoil 
creates a negative pressure that forces the underlying arach-
noid and brain into the diploic space [14]. The lesion then grew 
with CSF pulsation.

As in the present case, anatomical factors are considered 
more important because of the lack of history of acquired risk 
factors. An anatomical and physiological defect of the cranial 
inner table, foveolae granulare, generate intradiploic enceph-
alocele [15]. These granulations are usually located in the fron-
toparietal bone and near the superior sagittal sinus. In a situa-
tion of head trauma, the dura and arachnoid membranes rupture 
without skull fracture. CSF pulsation then widens the intradi-

ploic space over time. Communication could also allow the brain 
parenchyma to escape into the diploic space.

In the literature, 10 patients (10/17 cases) presented with sei-
zure activity or neurologic deficits (Table 1). Others have non-
specific symptoms such as headache, dizziness, and cognitive 
problems. Most intradiploic encephaloceles were found inci-
dentally. Various symptom presentations might be related to 
the location of involvement; herniation of the eloquent cortex 
may cause non-specific symptoms. Some patients could pres-
ent with acute onset of clinical symptoms when a sudden in-
crease in intracranial pressure occurs, such as in an episode of 
vomiting or coughing. Surgery was performed in 13 cases if the 
radiologic findings corresponded to the clinical findings. The 

Table 1. Review of intradiploic encephalocele cases

Study Location Age/sex Symptoms Trauma Image Surgery Follow-up
Kandemirili et al. [16] Occipital 11/M Seizure Yes CT, MRI No No
Arevalo-Perez and  
  Millán-Juncos [2]

Parietal 84/F Disorientation No CT, MRI No No

Shi et al. [17] Parietal 45/M Hemiparesis Yes CT, MRI Decompression Complete  
  improvement

Tsuboi et al. [6] Parietal 66/M Dizziness No CT, MRI, SPECT Biopsy No
Valci et al. [1] Parietal 70/M Lower limb paresis No CT, MRI, SPECT Dura repair Complete  

  improvement
McPheeters et al. [18] Frontal 60/F Seizure Yes CT, MRI Resection Resolution  

  of seizure
Loumiotis et al. [19] Parietal 50/M Rt. arm weakness Yes  

  (coughing)
CT, MRI Decompression Incomplete  

  improvement
Kosnik et al. [7] Parietal 57/M Seizure No X-ray, carotid 

angiograms
Decompression Resolution  

  of seizure
Mazzucchi et al. [20] Parietal 38/M Rt. arm, shoulder,  

   neck, maxilla  
hypoesthesia

Yes  
  (vomiting)

CT, MRI Decompression Complete  
  improvement

Chakkalakkoombil  
   et al. [11]

Occipital 52/F Headache Yes MRI No No

Peters et al. [21] Parietal 36/M Rt. leg coordinative  
  problems

No MRI, fMR Resection Complete  
  improvement

Chen and Dai [22] Occipital 8/M Seizure Yes CT, MRI No Resolution of seizure  
  with AED

Martinez-Lage  
   et al. [13]

Frontal 6/F Tingling,  
  Rt. hemiparesis

Iatrogenic X-ray, CT Decompression Complete  
  improvement

Patil and  
   Etemadrezaie [14]

Parietal 64/M Increasing lump Yes CT, MRI Decompression Complete  
  improvement

Byrne et al. [23] Frontal  
  base

33/F Recurrent  
  meningitis

Yes CT Dura repair No further  
  meningitis

Occipital 44/M Recurrent  
  meningitis

Yes CT Dura repair No further  
  meningitis

Frontal  
  base

33/M CSF rhinorrhea Yes CT Dura repair Complete  
  improvement

CSF, cerebrospinal fluid; SPECT, single photon emission computer tomography; fMR, functional MRI; AED, anti-epileptic drug
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main purpose of surgery is to repair the dural defect along with 
the decompression of the herniated cortex.

The differential diagnosis of an osteolytic calvarial lesion in 
both pediatric and adult populations includes eosinophilic gran-
uloma, plasmacytoma, metastasis, hemangioma, epidermoid 
or dermoid cyst, and intradiploic arachnoid cyst [1]. The con-
firmation of a herniated brain parenchyma through the osse-
ous defect into the diploic cavity by MRI is the most important 
feature that separates intradiploic encephalocele from other 
possible diagnoses. 

Intradiploic encephalocele is extremely rare, and the present 
case adds to the existing literature. The diagnosis of the lesion 
can be with typical MRI findings. MRI shows osteolytic le-
sion involved inner layer of skull and presence of herniated 
brain tissue within the diploic space. Understanding this con-
dition helps to facilitate diagnosis and avoid confusion with 
vascular and malignant lesions. Ultimately, it provides adequate 
management and prevents potential surgery in asymptomatic 
patients.
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