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Abstract

Evolutionary cranial fracture (GFS), also called leptomeningeal cyst or bone absorption, is a rare late complication of cranioen-
cephalic trauma but significant and occurs almost exclusively in children under 3 years of age. The most frequent location is in the 
parietal or fronto-parietal region. We present a case of an evolutive cranial fracture, with extensive subgaleal parieto-temporo-right 
occipital cyst. The cause of the traumatic brain injury (TBI) was the fall of his own feet. A progressive epicranial bulge motivated the 
medical evaluation after 22 days of TBI. Computed tomography (CT) was the key in the diagnosis. The patient underwent plastic 
repair of the dura mater and placement of titanium mesh over the skull defect. The complete resolution of the swelling of the scalp 
was achieved. Detection and early treatment are a fundamental fact to prevent neurological injuries.

Keywords: Traumatic Brain Injury; Evolutionary Fracture of the Skull; Leptomeningeal Cyst; Computed Tomography

Introduction
Linear or non-linear skull fractures in children that enlarge over time are called growing or evolving skull fractures [1].

Over time, various names were used to identify this condition as: traumatic cephahidrocele, cranial malacia, fibrosing osteitis, spurious 
meningocele, pseudomeningocele, traumatic meningocele, cranial brain erosion, expansive fracture, leptomeningeal cyst and, until the 
term fracture was finally adopted evolutionary or crescent of the skull [2].

Described for the first time by the British surgeon, Dr. John Howship, in 1816 [3], evolutionary skull fractures are rare complications 
of severe head trauma in childhood, occurring in 90% of cases in children under three. years of age [4] and represent 0.05% -1.6% of all 
childhood fractures [4,5].

Due to a delay in diagnosis and/or inadequate management this condition can be aggravated, so early identification of symptoms and 
rapid management are critical to achieve a good outcome [6,7].

Presentation of the case

Male patient, 13 months of age, with negative pre-peri and postnatal antecedents and previous health history. The mother reports 
that, 3 months prior to admission, the child suffered a fall from his own feet receiving head trauma, with the edge of a wood, in the right 
parietal temporo region, without unconsciousness, immediate crying and no vomiting. He was evaluated in his health area and when the 
clinical examination was normal, they did not perform any imaging studies and were discharged with analgesics. However, 22 days after 
the cranial trauma, it began with an increase in volume in the trauma region, which progressively increased in size, being valued in several 
health centers and finally assessed and admitted to the Neurosurgery Service of this house. of health on 10/15/2017. There was no his-
tory of seizures, vomiting, fever, irritability, or any neurological deficit, and there was great epicranial swelling on the right side (parieto-
temporo-occipital), approximately 10 x 10 cm in diameter and 4 cm in height, renitent and non-painful to the palpation (Figure 1).
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Figure 1: Right side view of the patient.

CT (Figure 2) showed a large cranial, linear and vertical bone defect in the right parietal, approximately 8.5 x 2 cm in length, as well 
as: asymmetry of the lateral ventricle, underlying cerebral parenchymal lesion (poroencephaly) and leptomeningeal cyst (Figure 3 and 
Figure 4).

Figure 2: CT in 3D reconstruction, lateral view, showing the right parietal evolutionary cranial fracture.

Figure 3: CT scan in axial section, showing the pororencephalic cavity and the subgaleal leptomeningeal cyst.
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Figure 4: CT scan in coronal section showing the ventricular asymmetry, the poroencephalic cavity, the left pari-
etal cranial bone defect and the subgaleal leptomeningeal cyst.

With laboratory studies within normal values, surgery was performed on 10/17/2017 (Figure 5 and Figure 6). A vertical and linear 
cutaneous incision was made in fusiform form (Figure 7), for posterior plastic closure of the excess skin, a pericranial flap was obtained 
to perform the duroplasty (Figure 8), the content of the cyst was evacuated, after obtaining sample to perform laboratory studies and its 
capsule was resected (Figure 9). Exposure of the bone defect showing the poroencephaly cavity and communication with the ipsilateral 
lateral ventricle (Figure 10). The edges of the dura were attached to an area of gliosis, glia tissues were resected, the edges of the bone 
defect were exposed by dissection of the dura to a well-defined dural margin, duroplasty with pericranial flap (Figure 11), exhaustive 
haemostasis, placement of titanium mesh and fixation with 4 mm self-drilling screws (Figure 12), no drainage was left and flat closure 
was carried out, without difficulty (Figure 13). CT control was performed 24 hours postoperatively (Figure 14 and Figure 15). The patient 
was discharged from the hospital seven days after surgery.

Figure 5: Preoperative image, right side view.

Figure 6: Surgical preparation.
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Figure 7: Fusiform cutaneous incision and leptomeningeal cyst exposure.

Figure 8: Obtaining a pericranial flap to perform the duroplasty.

Figure 9: Evacuation of the cyst and resection of the capsule, note the cranial defect in the depth.
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Figure 10: Bone defect, edges of the dura stuck to an area of gliosis, poroencephalic cavity and communication with the right 
lateral ventricle.

Figure 11: Duroplasty with pericranial flap.

Figure 12: Cranioplasty with titanium mesh and self-drilling screws.
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Figure 13: Final result.

Figure 14: Postoperative control. CT in 3D reconstruction, side view, showing the titanium mesh covering the skull defect.

Figure 15: Postoperative control. TC sagittal view.

Discussion

FEC is a complication that, according to different series, represents about 1% of patients suffering from a linear fracture of the skull 
after a head injury [8].
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The most frequent causes of the traumatic brain injury are first the fall to the ground from height (93%) and secondly the traffic ac-
cident [9]. There is unanimity in that for the formation of this growing bone defect there must coexist a cranial fracture and a dural lac-
eration. In this patient, the kinematics of the traumatism was of low intensity, apparently, when the fall from its own height, on a wooden 
object and did not present unconsciousness, neurological symptoms or alterations in the clinical examination, which caused that it was 
not performed Initial imaging studies and therefore cranial fracture will not be diagnosed from the beginning. Simple skull radiographs 
initially show a fracture line, which over time can be transformed into a large bone defect.

The condition was detected when the parents noticed the increase in cystic volume (soft and soft) in the head of their baby. Initially, 
the condition can be confused with a cephalohematoma but the correct diagnosis will be made in a simple skull x-ray.

Classically, the diagnosis is made during follow-up, after the original trauma, when a palpable cranial defect or protruding mass is 
clinically discovered.

The herniation of the meninges and / or the brain through the dural defect is seen favored by the pulsations of cerebrospinal fluid 
(CSF) without an increase in intracranial pressure has been associated. With the growth of the herniation, the bone margins on both sides 
of the fracture line are eroded, extending the initial bone defect [10,11]. Often the adjacent part of the brain suffers atrophy. Alterations in 
the morphology and passive dilation of the ipsilateral lateral ventricle are also common, coinciding with the findings found in this patient.

Brain growth in children pulses through the dura and bone defects, eroding the bone, increasing the width of the fracture and creating 
characteristic scalloped edges [12,13].

Cranial CT was the diagnostic method used, where it was evidenced porencephaly underlying the growing fracture, as well as discrete 
ventriculomegaly at the expense of the right lateral ventricle, retraction and leptomeningeal cyst.

The CT allows a greater information of the bony structures together with the adequate study of the cerebral parenchyma. MRI may 
show an area of the same intensity as the bruised brain or CSF that is introduced through the bone margins of the fracture [14]. In our 
case, no MRI study was performed due to the evident nature of the lesions.

According to the appearance of the computed tomography scan, Naim-Ur-Rahman subdivided GSF into three types: type 1: GSF with 
a Leptomeningeal cyst, which can be seen to herniate through the skull defect in the subgaleal space. Type 2: associated brain damage or 
gliosis. Type 3: Associated porencephalic cyst [15,16]. Our patient presented a type 3.

The exact pathogenesis of GSF is unknown. The combined dural and arachnoid rupture is necessary to produce bone erosion and the 
additional brain injury does not increase the incidence of GSF.

Once the surgical procedure was decided upon, all the necessary information was provided to the parents and it was explained that 
the resection of the cystic lesion, the hermetic closure of the dura mater, the cranioplasty with titanium mesh and the skin plasty would 
be performed.

The standard surgical approach includes the resection of the leptomeningeal cyst and the herniated brain, the repair of the dural de-
fect with graft and cranial plasty [17,18].

In the current times, the materials commonly used to perform cranioplasty include silicone prostheses, titanium implants and a vari-
ety of artificial bones [19].

The reconstruction must respect the topography of the cranial surface by creating harmonic contours. For this purpose a great variety 
of techniques and materials are described, including auto, homo and xenografts, metallic and acrylic materials and even calcium cements 
derived from calcium. All of these possibilities have varying success rates, depending on the location and size of the lesion [20].
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The ideal material must be biocompatible, resistant, lightweight, non-magnetic and stable in the long term [21]. All these characteris-
tics limit the use of cranioplasty techniques.

In our patient, we used fine titanium mesh and 4 mm self-drilling screws, taking into account the cranial thickness, despite the child’s 
age. The transposition of the bone flap was evaluated, but it involved a very extensive surgical approach, taking into account the size of the 
subgaleal cystic lesion and the extension of the cranial fracture.

Other authors have used bones of divided cranial vault, ribs, iliac crest and metallic materials with satisfactory results [22,23]. How-
ever, children under 2 years of age have a thickness of skull bone that is too difficult to divide to repair the defect [23].

Titanium is a chemical element discovered in 1796. Its most outstanding characteristics are its biocompatibility and its resistance [24].

The patient was discharged seven days after surgery, with excellent clinical status and favorable resolution of the leptomeningeal cyst.

Conclusions

Adverse events after a mild non-surgical traumatic injury are rare, but the existence of an evolving skull fracture should be suspected 
in all children younger than 3 years of age, starting late with a bump on the scalp and progressively growing or a huge defect in the bone.

The total consolidation of a skull fracture, in children under 3 years, should always be checked, to avoid the appearance of this com-
plication.

The earlier diagnosis allows for less complex repair and decreases the appearance of permanent neurological sequelae.

Recommendations
Skull fractures should be examined radiologically every two or three months after the diagnosis of a linear fracture of the diastase skull 

in children under 3 years of age.

If the increased fracture of the skull is confirmed, a surgical repair should be recommended.

The use of titanium mesh in the cranioplasty of an evolutionary cranial bill is useful, but each patient must be evaluated individually.

Revelation
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