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response, contusion of scalp at the left top, peripheral dysphoria and bilateral

Bartter syndrome negative. The patient has a history of non-traumatic cere-

bral stroke 3 years ago. Head CT: Longitudinal fracture of frontal parietal
occipital bone, bilateral frontal lobes contusion and laceration, subarachnoid
hemorrhage. Diagnosis: Bilateral frontal lobes contusion and laceration, lon-
gitudinal fracture of frontal parietal occipital bone, subarachnoid hemorrhage
and hematoma of scalp. In emergency treatment, unilateral bone window ce-
rebral falx incision of bilateral frontal lobes cerebral contusion and laceration
under a neuroendoscopy was performed. The surgery has achieved satisfying
effect. Discussion: This case realized the goal of removing contralateral fron-
tal hematoma through unilateral craniotomy under a neuroendoscopy. Due
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to the clear field of view, it retained extracerebral layer structures of contrala-
teral olfactory nerve protection frontotemporal completely. Moreover, this
surgical technique is conducive to intraoperative recognition of pericallosal
arteries and lateral fractured blood vessels. It also involves protection, which
conforms to the minimally invasive philosophy. The proposed surgical tech-
nology can eliminate contralateral frontal hematoma under a good field of
view. However, it is suggested not to manage with the further operation on
patients who have brain swelling and difficulties in exposure of cerebral falx.
These patients need to determine causes of brain swelling and choose bilateral
craniectomy if necessary. Conclusions: Unilateral bone window cerebral falx
incision of bilateral frontal lobes cerebral contusion and laceration under a
neuroendoscopy is a new application of minimally invasive philosophy in
craniocerebral injury operation. It still needs further clinical verifications and
experience accumulation.
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1. Background

Bilateral frontal lobes cerebral contusion and laceration is one unique brain in-
jury in neurosurgery department and it is mainly caused by the decelerating
contrecoup injury of posterior occipital force. It is characteristic of recessive at-
tacking and develops quickly. It has been a high concern of physicians [1]. In
particular, given an asymmetric bilateral frontal lobes cerebral contusion and la-
ceration, the side of mild injury is easy to have delayed intracranial hematoma
due to influences by decompression at the operation side. Hence, bilateral fron-
totemporal flap craniotomy is needed [2]. Nevertheless, a large cranial defect is
left at the frontal part after the bilateral frontotemporal flap craniotomy. This
causes a large trauma and adverse impacts on prognosis, and influences beauty
of patients [3]. Clinical treatment for bilateral frontal lobes cerebral contusion
and laceration also tends to minimally invasive. Unilateral cerebral falx incision,
a new minimally invasive operation, can solve bilateral frontal lobes cerebral
contusion and laceration in one surgery. It has attracted high clinical attention.
Patients can shorten operation time, decrease intraoperative blood loss volume,
accelerate postoperative rehabilitation and improve prognosis significantly after
unilateral cerebral falx incision [4]-[10]. However, it has some limitations in
removal of contralateral frontal hematoma and hemostasis due to the limited
field of view under the microscope. With promotion and development of neu-
roendoscopy technology, the unilateral bone window cerebral falx incision of
bilateral frontal lobes cerebral contusion and laceration under a neuroendoscopy

can acquire a good illumination and field of view. This is beneficial to complete
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removal of contralateral hematoma, effective hemostasis and retaining brain tis-

sue functions to the maximum extent.

2. Case Presentation

Case Presentation: the patient, a 55-year-old man, was hospitalized for “con-
sciousness disorder by 12 h because of car accident”. Physical examination: co-
ma, GCS (Glasgow Coma Scale) score of E1V2MS5, bilateral pupil diameter of 2
mm, presence of light response, contusion of scalp at the left top, peripheral
dysphoria and bilateral Bartter syndrome negative. The patient has a history of
non-traumatic cerebral stroke 3 years ago. Head CT (Computed Tomography):
longitudinal fracture of frontal parietal occipital bone, bilateral frontal lobes
contusion and laceration, subarachnoid hemorrhage (Figure 1). A brain reex-
amination was performed at 6 h after the hospitalization (Figure 2). CT Diagno-
sis: bilateral frontal lobes contusion and laceration, longitudinal fracture of
frontal parietal occipital bone, subarachnoid hemorrhage and hematoma of
scalp.

According to the head CT performances at 6 h after the hospitalization, bila-
teral frontal lobes contusion and laceration were worsened. The patient was still
in a coma and GCS score was E1V2M5. In emergency treatment, unilateral bone
window cerebral falx incision of bilateral frontal lobes cerebral contusion and
laceration under a neuroendoscopy was performed. The patient took the supine
position with the head inclined toward the left. The side with large hematoma
was used as the modified pterio-approach and the one hole was drilled near the
midline forehead zygomatic process and supratemporal line, respectively. One
hole was close to the anterior cranial fossa and the frontal sinus was not opened.
The incision was made across the midline of the forehead to expose the anterior
cranial fossa fully. Intracranial hematoma and cerebral contusion and laceration
at one side of frontal pole were eliminated under a microscope. The frontal pole
had a space and the cerebral falx and anterior cranial fossa were exposed. After
the contralateral hematoma and cerebral contusion and laceration at the skull
base were eliminated along the hole under the falx, the cerebral falx was cut lon-
gitudinal along the cockscomb to about 3 cm of the inferior wall of superior sa-
gittal sinus. Pay attention to protect superior sagittal sinus and cerebral falx
bleeding points were treated by electrocoagulation. Contralateral frontal hema-
toma and inactivated brain tissues were eliminated under the good direct field of
view of a neuroendoscopy, while the contralateral olfactory nerves were retained.
The anterior cerebral arteries and vessel branches were protected and hemostasis
was performed properly. Next, the dura mater rupture at skull base was closed
by medical adhesive bandage to prevent leakage of cerebrospinal fluid. The ce-
rebral falx was not stitched up. The dura mater was repaired by artificial dura
mater and bone flap was removed for decompression. Conventional treatment
was implemented after the operation. Head CT was performed again at 16 h af-

ter the operation, finding satisfying operation effect (Figure 3).
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Figure 1. Head CT performance at hospitalization: bilateral frontal lobes contusion and
laceration and subarachnoid hemorrhage.

Figure 2. Head CT performance at 6 h after hospitalization: bilateral frontal lobes contu-
sion and laceration worsening.

i A,
Figure 3. Head CT performance after the operation: bilateral frontal lobes contusion and
laceration removed and intracranial pressure dropped significantly.

3. Discussion

Bilateral frontal lobes cerebral contusion and laceration is a unique type of neu-
rosurgical critical disease. Due to the unique injury site, patients have mild con-
sciousness disorder in early stage and insignificant symptoms. If no enough
clinical attention is provided, it is easy to cause diffusive cerebral swelling with
the progress of the disease. Moreover, the disease will exacerbate suddenly and
even cause cerebral hernia or breath arrest, thus losing the best time for opera-
tion. Recently, some studies have reported that bilateral frontal lobes cerebral
contusion and laceration is a relatively serious type of closed brain injury and
most cases are caused by decelerating contrecoup injury of posterior occipital
force. It is often seen in car accidents and fall injuries. Most patients have severe
and complicated injury conditions. On one hand, the broken brain tissues and

intracerebral hematoma form a space-occupying lesion. On the other hand,
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there’s cerebral edema. Therefore, the patients can only be saved by surgery in
most cases.

It is relatively difficult to make a decision on clinical surgery for bilateral
frontal lobes cerebral contusion and laceration. If patients choose conservative
therapy, the disease will exacerbate suddenly and patients lose the best time for
operation. If they choose surgery in early stage, the bilateral craniotomy usually
causes a large trauma which is difficult to be accepted. Unilateral cerebral falx
incision often has insufficient field of view for contralateral hematoma removal
under a microscope and it is difficult to perform hemostasis. This also is rela-
tively conservative in contralateral hematoma removal, which is also disadvan-
tageous against protection of contralateral frontal lobe functions. Using the ac-
curate surgical scheme is the key to control the disease, store and recover neuro-
logical functions, increase the quality of life and save life of patients. Minimally
invasive has become an important direction of neurosurgery development. it has
transited from previous emphasis on decreasing death rate to decreasing surgical
injury and promoting functional recovery. The minimally invasive philosophy
has expanded to all fields of neurosurgery, including surgery for craniocerebral
injuries. In this study, the patient realized the goal of contralateral lobe hemato-
ma removal through a unilateral craniotomy under a neuroendoscopy. Due to
the clear field of view, he retained extracerebral layer structures of contralateral
olfactory nerve protection frontotemporal completely. Moreover, the proposed
surgical technology is conducive to intraoperative recognition of pericallosal ar-
teries and lateral fractured blood vessels. It also involves protection, which con-
forms to the minimally invasive philosophy.

Unilateral bone window cerebral falx incision of bilateral frontal lobes cere-
bral contusion and laceration under a neuroendoscopy has to assure enough op-
eration space for neuroendoscopy. To address this problem, it often uses mod-
ified pterio-approach or frontotemporal approach usually near the forehead
midline. In the operation, sphenoid ridge is treated well. After frontopolar he-
matoma and inactivated brain tissues are eliminated, there’s some space in ante-
rior frontal lobe and the frontal pole is easy to be pulled open backward. The
skull base and frontal part of cerebral falx can be exposed well by a gentle trac-
tion. If there’s evident cerebral edema, the lateral fissure cistern of one side can
be opened to release cerebrospinal fluid slowly to lower the intracranial pressure.
This method can expose the anterior skull base, knee part of the callosum and
anterior cerebral falx fully.

Some Chinese scholars have pointed that the proposed surgery shall be used
cautiously under following conditions: 1) patients who have contralateral hema-
toma > 15 ml or far away from the midline, and hematoma close to lateral fis-
sure. This is because exposure to the lateral fissure is the limit of the surgery and
it is more difficult to achieve hemostasis near the lateral fissure; 2) patients who
still have serious brain swelling after hematoma removal at one side and are dif-
ficult to expose the cerebral falx. Patients who still have high intracranial pres-

sure and brain swelling after the operation shall use conventional decompressive
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craniectomy; 3) patients who have obvious hemorrhagic tendency and extensive
hemorrhage in early stage of hospitalization. Since the hemorrhage range is of-
ten not explicit in early stage and it is also difficult to determine the excision ex-
tension in operation, it is easy to have hematoma recurrence after the operation
[11]. The author believed that the proposed surgical technology can eliminate
contralateral frontal hematoma under a good field of view, but it is not suggested
to manage with the operation for patients who have brain swelling and have dif-
ficulties in cerebral falx exposure. Instead, it has to recognize causes of brain
swelling and bilateral craniotomy has to be performed if necessary. For patients
who have obvious hemorrhagic tendency and extensive hemorrhage in early
stage of hospitalization, it is reported that most patients have traumatic coagula-
tion. The incidence rate of coagulation in adult patients with cerebral trauma is
about 42% and the death rate of patients who have combined coagulation and
cerebral trauma is as high as 45.5% [12]. The incidence rate of acute traumatic
coagulation in patients with severe craniocerebral injury is 61.1% [13]. During
perioperative period, patients have to pay attention to replacement of blood
coagulation factors and fibrinogen to correct the coagulation functions. Subse-
quently, unilateral bone window cerebral falx incision of bilateral frontal lobes

cerebral contusion and laceration under a neuroendoscopy is still a good choice.

4. Conclusion

The unilateral bone window cerebral falx incision of bilateral frontal lobes cere-
bral contusion and laceration under a neuroendoscopy is a new application of
minimally invasive philosophy in craniocerebral injury. It is worthy of further

explorations and studies.
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