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ABSTRACT

Introduction: The complexity of an intracranial aneurysm is defined by its location, size, previous treatment, presence or
absence of collateral circulation, intraluminal thrombus, or calcification of the aneurysm wall. The treatment of these aneurysms
must be based on the balance between the associated risks and the benefit for the patient; Within microsurgical techniques, the
extradural minipterional approach is described.

Clinical case: a 33-year-old female patient who presented headache, vomiting, and sensorial disorder, being diagnosed with 2
complex aneurysms, one in the ruptured ophthalmic segment and the other in the unruptured right pituitary. She underwent an
extradural minipterional craniotomy plus aneurysm clipping with complete occlusion and a favorable outcome.

Conclusion: The knowledge of new microsurgical techniques in the management of complex cerebral aneurysms is crucial to
obtain satisfactory results, being the extradural minipterional approach an alternative and key approach for the treatment of
these lesions, which represent a challenge for the neurosurgeon.
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RESUMEN

Introduccion: La complejidad de un aneurisma intracraneal esta definido por su ubicacion, tamafio, tratamiento previo,
presencia 0 ausencia de circulacion colateral, trombo intraluminal o calcificacion de la pared del aneurisma. El tratamiento de
estos aneurismas debe basarse en el equilibrio entre los riesgos asociados y el beneficio para el paciente; dentro de las técnicas
microquirurgicas se describe el abordaje minipterional extradural.

Caso clinico: Paciente mujer de 33 afios que presento cefalea, vomitos y trastorno del sensorio, siendo diagnosticada de 2
aneurismas complejos, uno en el segmento oftalmico roto y otro en el hipofisiario derecho no roto. Fue sometida a una
craneotomia minipterional extradural mas clipaje de aneurismas con oclusién completa y evolucion favorable.

Conclusion: El conocimiento de nuevas técnicas microquirdrgicas en el manejo de aneurismas cerebrales complejos es crucial
para obtener resultados satisfactorios, siendo el abordaje minipterional extradural un abordaje alternativo y clave para el
tratamiento de estas lesiones, las cuales representan un desafio para el neurocirujano.
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Complex aneurysms present various technical challenges

due to their characteristics.? They are a particular subtype of
aneurysms in which the dimensions, location, presence of
collateral flow, and prior endovascular or surgical treatment
can exclude definitive endovascular or microsurgical
treatment. 2
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The operative planning of these aneurysms must be based on
a balance between the risks and benefits for the patient,
therefore neurosurgeons must be familiar with the concepts
of cerebrovascular surgery, from transcranial approaches for
clipping, endovascular treatments to bypass vascular
techniques. 3-12
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The minipterional craniotomy (MPT) is part of the
development of minimally invasive microsurgical techniques
and technology.4 This approach allows obtaining corridors
like the conventional pterional craniotomy, which provides
an ideal approach for most intracranial aneurysms.5

This MPT approach associated with an extradural
clinoidectomy, called by Figueiredo et al. The minipterional
extradural approach (MiniPTEx), provides better exposure of
the intracranial anatomical structures, according to the lesion
we wish to treat.6

During the COVID19 pandemic, operating and hospital time
is a determining factor in the primary outcome of a
neurosurgical patient, being ideal to perform approaches that
require less time with the same or better outcome than a
classic approach.

In the neurosurgery department of our hospital, minimally
invasive approaches are being carried out for the resolution
of vascular pathologies. Therefore, in this case, report, the
clipping of two complex aneurysms through a MiniPTEx
approach is described.
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CLINICAL CASE

History and examination: 33-year-old female patient,
native and from Ayacucho with a history of embolization in
20109, of a left ophthalmic carotid aneurysm. She went to the
emergency room with intermittent severe headache, nausea,
and explosive vomiting. On physical examination: Patient
awake, oriented, Glasgow scale: 15, without motor or sensory
deficit, neck stiffness (+ / +++), isochoric and photoreactive
pupils, decreased visual acuity in the right eye, Hunt-Hess
scale 2.

Brain tomography showed subarachnoid hemorrhage (SAH),
predominantly right, Fisher scale: II, with effacement of sulci
and fissures. A 3D digital Panangiography was performed
where 2 aneurysms were identified, a ruptured aneurysm of
the right ophthalmic segment measuring 2.70 x 4.70 mm with
a neck of 4.66 mm, saccular. A second unruptured right
pituitary aneurysm measuring 4.40 x 3.81mm with a 5mm
neck. (Figure 1)
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Fig 1. (A) 3D digital angiography of the right internal carotid artery (ICA) showing an aneurysm of the right ophthalmic segment and another of the pituitary.
(B) Measurements of the right pituitary aneurysm. (C) 3D digital angiography of the right ICA showing an aneurysm in the ophthalmic segment and another
in the pituitary segment. (D) Measurements of the aneurysm of the right ophthalmic segment.
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Fig 2. (A) Minipterional incision. (B) Interfacial dissection. (C) Interfacial vein coagulation (anatomical reference). (D) Exposure of bone area. (E) 3 x 3cm
bone plate

Microsurgical treatment: A minipterional craniotomy was
performed with extradural clinoidectomy and clipping of 2
multiple complex aneurysms. There were no intraoperative
complications.

The technique consisted of making a 6cm arcuate incision at
the anterior limit of the scalp, 1cm above the zygomatic arch
to the mid-pupillary line. (Figure 2A). The cutaneous flap was
opened towards the anterior region, an interfacial approach
was carried out with a scalpel, avoiding injury to the frontal
branch of the facial nerve. (Figure 2B), then the interfacial fat
was retracted anteriorly until the frontozygomatic arch was
visible. The temporal fascia is cut through the superior
temporal line towards the inferior, by means of subperiosteal
dissection, a muscular flap is obtained that is displaced
anteriorly. (Figure 2C).

The Burr hole was made with the help of a 4mm cutting bur
behind the frontozygomatic process, then with a cutting blade
the minipterional craniotomy was performed, taking as
reference the superior temporal line and the pterion and
stephanion craniometric points, achieving a craniotomy in
diameter of 3 x 3cm. (Figure 2D, 2E)

Then the sphenoid wing and orbital roof were drilled up to
the lateral edge of the superior orbital fissure, achieving a
greater area of vision. The mixed extradural anterior
clinoidectomy was performed in a controlled and safe
manner using a diamond bur and a fine gouge. Subsequently,
the optic nerve is unroofed, with a 2mm diamond bur, under

constant irrigation, and it is concluded with an incision of the
falciform ligament for its release.

The dural opening was performed in a linear manner,
retracting the folds to the lateral and medial direction, to
expose the necessary work area. It started at the forward
Silviano point forward. A subarachnoid exploration was
performed with the opening of the carotid-ophthalmic and
ophthalmic-oculomotor triangles, which allowed both
aneurysms to be visualized. Clipping was done using 2
straight 7mm Yasargil clips.

Clinical evolution: In the immediate postoperative period,
the patient left awake, in Glasgow 15, with good clinical
evolution and decreased right visual acuity that remained the
same as that of the pre-surgical one. Postoperative brain
tomography (CT) showed adequate clipping of the aneurysm
and total closure of the neck of the aneurysm, without
evidence of postoperative infarction.

DISCUSSION

Advances in microsurgical technique in neurovascular
surgery have triggered modifications that have led to the
minimization of craniotomies, designing optimal and safe
management strategies for the complete occlusion of
complex aneurysms. 7
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Fig 3. (A) Drilling of the sphenoid wing and orbital roof. (B) Release of the meningo-orbital band. (C) Exposure of the anterior clinoid process (PCIA). (D)
Drilling of the PCIA attachment points. (E) PCA exeresis with a thin gouge.

Fig 4. (A) Dome of the brain aneurysm of the right ophthalmic segment. (B-D) Clipping of cerebral aneurysm (D) Neck of right pituitary segment aneurysm.
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The extradural minipterional (MiniPTEx) approach has been
shown in multiple series to obtain excellent occlusal,
functional, and aesthetic results. The MiniPTEx represents a
small incision, reducing the degree of dissection of the skin,
temporal muscle, and diameter of the craniotomy, in
addition, the frontal sinus is not invaded, avoiding
complications such as cerebrospinal fluid leakage and
meningitis, greatly reducing hospital stay. 8:9

One of the challenges in the MiniPTEx is the area of work,
especially when it comes to ruptured aneurysms that
generate hydrocephalus and diffuse cerebral edema; this is
solved with an adequate opening of the cisternae of the base
(cisternostomy) and opening of the lamina terminalis, which
reduces the phenomena of brain herniation and
hydrocephalus.1o:11-

In addition, sphenoid wing drift, interdural dissection, and
anterior clinoidectomy are key steps in optimizing the use of
this extradural corridor, allowing ideal maneuverability for
secure clipping. 13

Aneurysms that involve the optic nerve result in visual
alteration, therefore early decompression improves visual
results.’4 This release is feasible through the MiniPTEx
approach, which allows wider surgical access to access lesions
involving the base skull. 15

Microsurgical treatment was chosen over endovascular
therapy in this case report, due to the type of supplies
available in our hospital, in addition to having specialized
personnel in vascular neurosurgery. However, the great
advance that endovascular treatment has made in recent
years is not downplayed.
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In summary, the miniPTEX complies with the theoretical
concept of transcranial approaches, which is to create a
balance between maximum exposure, with a minimum
degree of manipulation of the brain parenchyma.

CONCLUSION

The treatment of certain types of complex aneurysms using
microsurgical techniques such as the minipterional
craniotomy offers us minimal trauma to the brain tissue, less
bone removal, reduced surgical time, preservation of
temporary function, and a better aesthetic result. This
technique associated with an extradural clinoidectomy allows
us to perform a safe and complete clipping, under the direct
vision and control of adjacent neurovascular structures.

ETHICAL ASPECTS

The patient was informed about the publication of the case
and the use of her photos, obtaining informed consent,
attachments in the history under strict confidentiality.
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