

[image: Effect comparison of neuroendoscopy versus microsurgery in the treatment of lateral ventricular tumors]
Effect comparison of neuroendoscopy versus microsurgery in the treatment of lateral ventricular tumors





ORIGINAL RESEARCH

published: 24 July 2023

doi: 10.3389/fonc.2023.1008291

[image: image2]


Effect comparison of neuroendoscopy versus microsurgery in the treatment of lateral ventricular tumors


Kai Li 1†, Jianfeng Liang 1†, Hongchuan Niu 1†, Shuang Lan 2, Xiaoning Liang 3, Yuanli Zhao 1,4 and Peng Zhao 1,4*


1 Department of Neurosurgery, Peking University International Hospital, Beijing, China, 2 Department of Operating Theatre, Peking University International Hospital, Beijing, China, 3 Department of Neurosurgery, PKUCare Zibo Hospital, Zibo, Shandong, China, 4 Department of Neurosurgery, Beijing Tiantan Hospital, Capital Medical University, Beijing, China




Edited by: 

Philipp Taussky, Harvard Medical School, United States

Reviewed by: 

Gianluca Trevisi, G d’Annunzio University, Italy

Fabio Cofano, University of Turin, Italy

Sheng Han, The First Affiliated Hospital of China Medical University, China

*Correspondence: 

Peng Zhao
 zhaopeng@ccmu.edu.cn


†These authors have contributed equally to this work and share first authorship



Received: 31 July 2022

Accepted: 30 June 2023

Published: 24 July 2023

Citation:
Li K, Liang J, Niu H, Lan S, Liang X, Zhao Y and Zhao P (2023) Effect comparison of neuroendoscopy versus microsurgery in the treatment of lateral ventricular tumors. Front. Oncol. 13:1008291. doi: 10.3389/fonc.2023.1008291






Purpose

We sought to reveal the clinical characteristics of lateral ventricle tumors and to evaluate the superior surgical procedure available.





Methods

There involved a total of of 49 adult patients harboring lateral ventricle tumors in neurosurgery department of our hospital from January 2016 to March 2022. The patients enrolled were retrospectively analyzed, so are their clinical manifestations, pathological characteristics and surgical strategies. The patients were allocated into neuroendoscope group (11 cases) and microsurgery group (38 cases) according to the operation method. The two groups underwent a detailed evaluation of operation effectiveness and safety profile (operation time, intraoperative bleeding, surgical resection rate, postoperative complications) and economic indicators (postoperative hospital stay, hospital costs).





Results

The neuroendoscope group demonstrated a markedly shorter operation time than the microsurgery group (p<0.05), with the amount of bleeding significantly less than the microsurgery group (p<0.01). However, there was no significant difference in the resection rate and postoperative complications between the two groups (p>0.05). Significant difference was found in the economic indicators (postoperative hospital stay and hospital costs) of the patients in the neuroendoscope group (p<0.05).





Conclusion

Surgery intervention is regarded as the core treatment option for lateral ventricle tumors. Both microsurgery and neuroendoscopy are effective with safety profile. In the selected lateral ventricle tumor surgery, the application of neuroendoscopic surgery showed promising results, in terms of less intraoperative bleeding, and shorter operation time, postoperative hospital stays, and hospital costs. The selection of surgical approach and methods for lateral ventricle tumors is principally depended on the experience of neurosurgeon concerning the surgical approach and related neuroanatomy.
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1 Introduction

Lateral ventricle tumor refers to ventricular tumor that develops in the lateral ventricle, accounting for about 0.8-1.6% of intracranial tumors (1, 2). The disease can be originally divided into primary and secondary lateral ventricle tumor. The former originates from the ventricular wall and intraventricular tissue, and the latter from adjacent brain tissue and invades the lateral ventricle. The ever-present challenge of patients with lateral ventricular tumors is that no special clinical symptoms showed in the early stage since the tumors grow in the ventricular cavity. Following the enlarging process, the tumor blocks the cerebrospinal fluid circulation pathway and invades the adjacent structures, the corresponding clinical symptoms appear (3, 4). Surgical resection is currently identified as the preferred method for patients with lateral ventricle tumors. However, Key nerves and blood vessels near the deep structure and rich blood supply to increase the risk of surgery. For most neurosurgeons, lateral ventricle tumor resection is still a challenging operation. Despite that both microsurgery and endoscopic surgery are available, how to select the appropriate surgical approaches is still an ongoing debate, such as transcortical approach and transcallosal approach. There are few comparative studies on the surgical methods of microscopic surgery or endoscopic surgery for lateral ventricle tumors in the past. From January 2016 to March 2022, we operated on 49 adult patients with lateral ventricle tumors and retrospectively analyzed their clinical manifestation, surgical plan, surgical effect, safety and economic indicators, in order to offer theoretical insight for the selection of surgical methods in clinical practice.




2 Materials and methods



2.1 General data

Clinical data of 49 eligible adult patients harboring lateral ventricle tumors in the neurosurgery department of our hospital from January 2016 to March 2022 were retrospectively analyzed. Inclusion criteria (1): tumor located completely or mainly in ventricle (2); The surgery was the first surgery without radiotherapy and/or chemotherapy (3); Complete clinical data. If the diameter of ventricular tumor is more than 5.5cm, microsurgery is selected; if the diameter is less than 5.5cm, microsurgery or neuroendoscopic surgery is selected according to the location of the tumor and the experience of the operator. The patients were allocated into neuroendoscope group (11 cases) and microsurgery group (38 cases) according to the operation method. All 49 patients signed informed consent, and this study complied with the principles of the Declaration of Helsinki. The clinical background of the patients was collected, including age, gender, initial symptoms, pathogenic site (Figures 1A–F, 2A–F), pathological type (Figures 3F, 4D), operation effectiveness and safety indicators (operation time, intraoperative bleeding, surgical resection rate, postoperative complications), and economic indicators (postoperative hospital stay, hospital costs).




Figure 1 | Enhanced MRI of head in one patient in endoscopic group before operation (A–C) and 3 days after operation (D–F): The tumor was located in the right lateral ventricle. The tumor was resected satisfactorily and the brain channel recovered well after operation. (A) Preoperative axial (B) Preoperative coronal (C) Preoperative sagittal (D) Postoperative axial (F) Postoperative coronal F Postoperative sagittal.






Figure 2 | Enhanced MRI of head in one patient in the microscope group before surgery (A–C) and 3 days after surgery (D–F): The tumor was located in the left lateral ventricle. (A) Preoperative axial (B) Preoperative coronal (C) Preoperative sagittal (D) Postoperative axial (E) Postoperative coronal (F) Postoperative sagittal.






Figure 3 | Surgical procedure of endoscopic treatment for intraventricular tumors. (A) Right frontal surgical incision. (B) Endoport retractor. (C) Observe the tumor boundary under endoscope. (D) The blood supply of tumor was coagulated by bipolar electrocoagulation, and the tumor was excised by suction. (E) Tumor resection, adequate hemostasis, (F) Postoperative pathology: central neurocytoma, WHOII grade.






Figure 4 | Surgical procedure of intraventricular tumors in the microscopic group. (A) The corpus callosum was incised 1.5 - 2 cm to expose the tumor. (B) The blood supply of tumor was coagulated by bipolar electrocoagulation, and the tumor was excised by suction. (C) Tumor resection and full hemostasis. (D) Postoperative pathology: central neurocytoma, WHOII grade.






2.2 Surgical methods



2.2.1 Microsurgery procedure

Behind the frontal or temporal or parietal occipital bone flap, the cerebral cortex was cut 3 to 4cm or the cortex was fistulated into the lateral ventricle, and the brain tissue was pulled away to remove the tumor. Through the anterior approach of the corpus callosum, a “U” shaped incision near the midline was performed to form a 6cm×4cm bone flap. The posterior edge of the bone flap was located in the coronal suture. And the dura mater was turned to the side of the sagittal sinus. The small reflux vein between the brain surface and the sagittal sinus was cut off by electrocoagulation, and the cut side was close to the brain surface. The right lobe of the brain was stretched to expose the corpus callosum along the longitudinal fissure, and surgeons needed to protect the pericallosal artery during exposure to avoid damage. The corpus callosum was cut about 2cm into the lateral ventricle (Figure 4A) and the tumor was removed (Figures 4B, C). During the operation, the interventricular foramen was protected to prevent blood from flowing into the contralateral ventricle or the third ventricle. At the same time, the stria colliculus vein and internal cerebral vein were strictly protected, followed by electro coagulating the choroid plexus, to reduce the secretion of cerebrospinal fluid after the operation.




2.2.2 Procedures under neuroendoscope

With the help of neuronavigation system, the approach to enter was determined. A curved incision (Figure 3A) was made around the endoscopic insertion point to free the small bone flap. The bone flap was about 3cmx3cm in size. And the dura was cut in an arc. After electrocoagulation in the avascular area on the cortical surface, the lateral ventricle was punctured with a brain needle. After successful puncture, the brain needle was withdrawn, and the ventriculoscope sheath or Endoport channel (Figure 3B) along the direction of the brain needle was placed. The tumor was removed according to the blood supply, size and origin of the tumor. The neuroendoscope was withdrawn after there had been no active bleeding, and the guider was withdrawn slowly along the original channel (Figures 3C-E). Moreover, the dura was sutured layer by layer after there had been no bleeding, and the bone flap was reset.





2.3 Statistical analysis

SPSS 19.0 software was applied for statistical analysis. Continuous variables were tested for normal distribution using Shapiro Wilk method. Data with normal distribution was described by mean ± standard deviation (x ± s). The difference in means between the two sample was compared using independent sample t-test. Categorical variables were described by the number of cases and constituent ratio, and the differences between groups were tested by x2 test. A p<0.05 was defined as statistically significant (two tails).





3 Results



3.1 Preoperative characteristics

Demographic data and clinical symptoms are shown in Table 1. Among the 49 adult patients with lateral ventricle tumors, 21 were males and 28 were females, aged from 20 to 75 years, with an average of 42.1 years. The diameter of the tumor was 1cm-8.3cm, with an average of 4.3cm. The most common symptoms included headache/dizziness in 30 cases (61.2%), nausea/vomiting in 10 cases (20.4%), unintentional discovery of the disease in 7 cases (14.3%), visual impairment in 6 cases (12.2%), limb numbness in 5 cases (10.2%), limb weakness in 2 cases (4.1%), memory impairment in 2 cases (4.1%), gait instability in 2 cases (4.1%), seizures in 1 case (2.0%), disturbance of consciousness in 1 case (2.0%) and urinary incontinence in 1 case (2.0%). The course of disease ranged from 3 days to 3 years, with an average of 4 months.


Table 1 | Characteristics of 49 patients with lateral ventricle tumors.






3.2 Surgical features and pathology

There were 39 cases in the microsurgery group, with 15 cases undergoing frontal transcortical approach, 4 undergoing anterior transcallosal approach, and 3 undergoing temporal transcortical approach. Transcortical approach of parietal occipital lobe was performed in 16 cases. On the other hand, there were 11 patients in the neuroendoscope group, 3 of whom were treated using ventriculoscopy and 8 with Endoport-assisted neuroendoscopy. The operative approaches were frontal cortex approach in 8 cases and parietal occipital triangle approach in 3 cases. Postoperative pathology: meningioma in 17 cases (34.7%), central neurocytoma in 13 cases (26.5%), glioma in 8 cases (16.3%) (low grade: 5 cases, high grade: 3 cases), subependymal tumor in 4 cases (8.2%), and ependymoma, epidermoid cyst, low-grade malignant mesenchymal tumor, germinoma, choroid plexus granuloma, metastasis (lung cancer metastasis) and neuroepithelial cyst in 1 case each (2.0%). Surgical approach and pathology are summarized in Table 2.


Table 2 | Surgical approach and pathology.






3.3 Comparison of two surgical methods

Table 3 laid out the comparison of general data between the two groups. There was no significant difference in the age and gender of patients in the two groups (P=0.533, P=0.379). Based on the comparison of economic indicators (Table 3), the length of hospital stay (P=0.039) and hospitalization cost (P=0.021) of patients in the neuroendoscopy group were lower than those in the microsurgery group. Results of comparison of efficacy and safety showed that the operation time in the neuroendoscope group was significantly shorter than that in the microsurgery group (P=0.021<0.05). The intraoperative bleeding in the neuroendoscope group was significantly less than that in the microsurgery group (P=0.001<0.01). However, there was no significant difference in resection rate (P=0.820) and postoperative complications (P=0.178) between the two groups (p>0.05). In the neuroendoscope group, 1 case had bleeding in the puncture tract and 1 case had intracranial infection. In the microsurgery group, there were 16 cases of complications, 3 of epilepsy, 3 of epidural hematoma, 2 of intracranial infection, 2 of isolated temporal angle, 2 of death, 1 of cerebral infarction, 1 of intracranial hematoma, 1 of diabetes insipidus and 1 of brain swelling.


Table 3 | Comparison of clinical data between neuroendoscopy group and microsurgery group.



Two groups of patients according to tumor size, to compare the operation time, intraoperative blood loss and postoperative complications When the tumor diameter was less than 5 cm, the endoscopic group had less operation time and intraoperative bleeding than the tumor group, but the postoperative complications were not significantly reduced (Table 4)


Table 4 | Comparison of surgical effects of tumors with different diameters.







4 Discussion



4.1 Clinical presentation

The ever-present challenge of patients with lateral ventricular tumors is that no special clinical symptoms showed in the early stage since the tumors grow in the ventricular cavity. Following the enlarging process, the tumor blocks the cerebrospinal fluid circulation pathway and invades the adjacent structures, the corresponding clinical symptoms appear (3, 4). Li-Feng Chen et al. (5) reported that preoperative symptom duration ranged from 2 days to 2 years (mean, 5.5 months). The most common signs and symptoms are associated with increased intracranial pressure (ICP), including headache, nausea, vomiting, and sleepiness. Gokalp et al. (2) depicted that 42.9% of patients had papilledema, 35.7% had headache, 25% had dyskinesia, 25% had sensory disturbance, and 22.3% had nausea/vomiting. Study supported by Sherif M. Elwatidy et al. (3) showed that there included headache (29 cases, 69%), nausea/vomiting (16 cases, 38%), visual impairment (10 cases, 24%), and seizes (7 cases, 17%) in patients with lateral ventricular tumors. In our study, the average duration of preoperative symptoms was 4.0 months, and the longest was 3 years. The most common symptoms were related to increased ICP and hydrocephalus after cerebrospinal fluid circulation obstruction, including headache/dizziness in 30 cases (61.2%), nausea/vomiting in 10 cases (20.4%), visual impairment in 6 cases (12.2%). And 7 cases (14.3%) were asymptomatic in the early stage and found unintentionally during physical examination. The minimum and maximum diameter of the tumor was 1cm and 8.3cm, resulting in the difficulty to early identify the tumor.




4.2 Pathology

Lateral ventricle tumors account for about 0.8-1.6% of intracranial tumors (1, 2). And benign tumors account for 64%, moderate malignant tumors 15%, and malignant tumors 21% of intraventricular tumors (2). The nature of lateral ventricular tumors is more uncertain and likely to vary by the age of onset. For instance, choroid plexus papilloma and malignant small cyanocytoma are common in children. In contrast, pilocytic astrocytoma, subependymal giant cell astrocytoma and diffuse low-grade astrocytoma mostly occur in patients aged 6-30 years. Meningiomas, metastases, and high-grade gliomas are commonly seen in patients over the age of 30. According to the study of Gokalp et al. (2), the most common pathologies were ependymoma (25%), astrocytoma (21.4%), and oligodendrocytoma (7.1%). In another study of Marvin Darkwah et al. (6), Malignancies (metastasis or WHO grade III/IV tumor) were uncommon and only diagnosed in 7 (13.5%). And in the present study, the most common tumors were 17 meningiomas (34.7%), 13 central neurocytomas (26.5%), 8 gliomas (16.3%) (5 low-grade, 3 high-grade), and 4 subependymal tumors (8.2%). Metastatic tumor (brain metastasis of lung cancer) occurred in a 75- year-old male.




4.3 Surgical methods and approaches



4.3.1 Comparison between microsurgery and neuroendoscope

Surgery for intraventricular tumors remains a controversial and evolving field (7). At present, the surgical treatment of lateral ventricle tumors depends on bone flap craniotomy under microsurgery. Open surgery continues to be the gold standard, especially in large and highly vascularized lesions in which endoscopy still has a limited role (7). Althrough craniotomy is acknowledged as the golden standard, especially in the lesions with large tumor diameter and abundant blood vessels, the role of neuroendoscopy is largely limited. Under the microsurgery, the operation not only has clear visual field exposure, complete hemostasis, high total tumor resection rate, and less complications, but can clearly identify the anatomical structure, and protect the thalamus, striated veins, basal nuclei and other important structures. However, there are several disadvantages of microsurgery. A larger stoma is usually required to better expose the tumor. The traditional brain pressure plate is often utilized during the operation. Due to uneven stress and insufficient protection of the operation channel, it is easy to cause severe brain edema after the operation, which may cause great damage to the brain tissue, and the probability of epilepsy and neurological loss after the operation may increase (8). Moreover, due to the tubular visual field of the microsurgery and the deep location of the ventricular tumor, the exposure of the operating field is limited, which affects the total resection of the tumor (9).

In recent years, as the advances of neuroendoscope instruments and neuroendoscope technology, the application of neuroendoscope in ventricular lesions has expanded from biopsy of ventricular tumors to complete resection of ventricular tumors by neuroendoscope. Advantages of neuroendoscope include (9–11): 1) compared with the microsurgery, neuroendoscope provides a visual field that can be viewed directly and from multiple angles, with good illumination. It can effectively help identify the details of the tumor and the surrounding important tissues, improve the total tumor resection rate, and help avoid nerve function damage. 2) During neuroendoscopic surgery, the surgical channel is relatively fixed, and the pulling force on the brain tissue is small. And the movement of surgical instruments is effectively limited to cause damage to the surrounding tissues, which reduces the probability of severe brain edema and epilepsy after surgery. 3) The cerebrospinal fluid circulation channel can be reconstructed while the tumor is removed. There are several disadvantages of neuroendoscope (12). Firstly, neurosurgeons need to receive specific technical training. The operation of instruments is not as convenient and skilled as that under the microsurgery, and it is difficult to deal with intraoperative bleeding (13). Secondly, it is difficult to treat tumors with large diameter or abundant blood vessels in the lateral ventricle (7). Some scholars believe that the indications for the application of neuroendoscopy are that the maximum diameter of the tumor is <2.5cm, with clear boundary, less adhesion, narrow pedicle and free in the ventricle (14). However, the maximum diameter of the tumor in this group of cases was 5.2cm. Neuro-Endoport channel was used during neuroendoscopy, and the surgeon can perform with both hands to complete the operation. On the basis of multi-angle movement of the channel, greater exposure space could be obtained the tumor could be resected in blocks (15–17).

Our experience based on the study is the following: 1) in order to avoid brain tissue injury and important tissue contusion around the interventricular foramen, intraoperative neuronavigation and intraoperative ultrasound can be applied together to more accurately plan the surgical path, and the use of ultrasonic attractor and needle electrode can improve the surgical efficiency (15). 2) Neuro-Endoport technology provides an independent surgical channel, which is able to obtain a larger exposure space. Furthermore, endoscopes, aspirators and conventional surgical instruments are placed, hence the operator can perform with both hands. 3) The operation should be done with caution to protect the important structures around the ventricles and deep veins, especially the internal cerebral veins and the veins of the colliculus. 4) The shape, size, blood supply, pedicle and adjacent structures of the tumor should be closely observed after the neuroendoscope enters the ventricle, to firstly deal with the base and blood supply vessels of the tumor. If the tumor originates from the midline, the tumor could be removed after identifying the midline structure (such as septum pellucidum and the inner side of the interventricular foramen) to disconnect the tumor base. If it originates from the periphery of the ventricular wall, the surrounding tissues should be closely protected before tumor resection. If the tumor has abundant blood supply, identify the normal anatomical structure, electrocoagulate the blood supply vessels first, and then remove the tumor as a whole. 5) The application of endoscope support arm is conducive to simultaneous operation of both hands and the coordination of electrocoagulation, shearing, pulling and other operations. 6) During the operation, the cerebrospinal fluid passage can be closed with cotton pieces, and the bleeding enters the cerebrospinal fluid circulation. 7) When the tumor diameter was less than 5 cm, the endoscopic group had less operation time and intraoperative bleeding than the tumor group, but the postoperative complications were not significantly reduced. Our clinical experience is also that endoscopic surgery is more suitable for tumors <5 cm in diameter. If the diameter of the tumor is too large, improper pushing and pulling of the tumor will not only damage the ventricular wall and thalamostriate vein, but also cause postoperative coma. Once the blood supply vessels of the tumor are ruptured, intraventricular hemorrhage may occur before the tumor is completely removed, and the consequences are quite serious.

In this study, the economic indicators, including the postoperative hospital stay and hospital costs of patients in the neuroendoscopy group were lower than those in the microsurgery group. As for the efficacy and safety profile, the operation time of neuroendoscope group was shorter than that of microsurgery group, and the amount of intraoperative bleeding was significantly less than that of microsurgery group. The microsurgery group had 16 cases of complications, including 2 cases of death. Among the dead cases, one case received the anterior approach of the corpus callosum. After the operation, the patient suffered from coma and severe diencephaledema, and finally died. It was considered to be caused by the injury of the internal cerebral vein and the great cerebral vein. Another dead case was treated via the parieto occipital cortical approach. After the operation, the patient continued to have grand mal seizures, and finally died of severe cerebral ischemia and swelling. There was no difference in resection rate and postoperative complications between the two groups. There were no postoperative deaths in the neuroendoscope group (0/11), while 2 postoperative deaths occurred in the microsurgery group (2/38). Microsurgery and neuroendoscope are both optional methods for lateral ventricle tumor surgery, mainly based on the experience of neurosurgeon in the surgical approach and related neuroanatomy. Further technical improvement is needed to improve the application of neuroendoscopy in lateral ventricle tumor surgery (7, 18).




4.3.2 Surgical approaches

Surgical approaches for lateral ventricle tumors are mainly divided into transcortical or transcallosal approach, and the selection of appropriate approach has been the topic of debate (6). There are currently four common surgical approaches (6, 19).



4.3.2.1 Parieto occipital transverse approach

This approach is preferred for tumors situated entirely within the atrium, posterior part of the body of the lateral ventricle, Atrial tumors extending into the occipital horn can also be approached using this route. The parieto occipital or interparietal sulcus approach can be used to avoid language dysfunction in the dominant hemisphere. The longitudinal cortex fistula in the parietal lobe 4 to 5cm posterior to the central sulcus to the parieto occipital sulcus is performed. The operation is performed behind the sensory area and above the angular gyrus and supramarginal gyrus to avoid damaging the angular gyrus and supramarginal gyrus. Gerstmann’s syndrome was reported in one third of patients undergoing this approach, when the dominant hemisphere is involved. Apraxia and acalculia m ay also occur (12).




4.3.2.2 Frontal transcortical approach

This approach is suitable for lesions of the frontal horn and the anterior port ion of the body of the lateral ventricle. Frontal transcortical approach is easy to expose the anterior choroidal artery. During the transfrontal approach, the cortex is usually cut along the running direction of the middle frontal gyrus at 3cm in front of the central anterior gyrus to avoid damaging the language center of the inferior frontal gyrus of the dominant hemisphere (20).




4.3.2.3 Temporal transcortical approach

Transcortical approach is used for tumors in the middle or posterior third of the temporal horn.Temporal transcortical approach is used for transverse cortical fistulation in the posterior 1/3 of the middle temporal gyrus. Parallel visual irradiation can reduce the incidence of postoperative hemianopia, facilitate the treatment of tumor blood supply, and minimize postoperative visual field defects (20).




4.3.2.4 Corpus callosum approach

This approach is used for tumors located in the anterior horn and middle part of the body of the lateral ventricles. In the absence of ventriculomegaly, this approach is easier to perform and is superior to the anterior transcortical approach when the tumor is small, located near the midline, and does not require excessive hemispheric retraction. Compared with the transcortical approach, the transcallosal approach has the advantages of easy access to the lateral ventricle, no cortical incision, and reduced risk of postoperative seizures. Advantages of the corpus callosum approach include: 1) make full use of the natural anatomical space of the brain to approach and expose the tumor without damaging the cerebral hemisphere; 2) low incidence of postoperative epilepsy; 3) no important anatomical structure and little damage to physiological function; 4) longitudinal incision of the corpus callosum for 2cm do not greatly affect the information transmission of the bilateral hemispheres. However, the available length of the corpus callosum for incision is limited, about 2 to 2.5cm. It is difficult to reach the tumors in the triangle, posterior, occipital and temporal angle (15, 20).

Patients undergoing transcortical surgery are prone to have postoperative seizures (3, 20). However, some investigations have shown that seizures mainly occur in patients through the transcallosal approach. It is reported that the disadvantages of transcallosal approach include temporary silence and sacrifice of bridging vein in longitudinal fissure path, resulting in postoperative brain swelling and infarction (6, 21). Nevertheless, Sherif M. Elwatidy and Ulas Cikla believed that with the improvement of microscopy, the risk of epilepsy and other complications after transcortical approach and transcallosal approach may be reduced. There was no difference in postoperative cognitive function between the transcortical and transcallosal surgical approaches (22).

The first or second approach is available for neuroendoscope, and the abovementioned four approaches can be selected for microsurgery. Interhemispheric transcallosal and transcortical approaches were the best surgical access routes (20). However, whether microsurgery or endoscopic surgery, the surgical approach should be determined depending on a variety of other factors, including tumor location, cerebral ventricle and tumor size, location of arterial blood supply, pathological characteristics of the tumor, preoperative neurological deficit and experience of surgeon (19, 23).







5 Conclusion

Surgery intervention is regarded as the core treatment option for lateral ventricle tumors. Both microsurgery and neuroendoscopy are effective with safety profile. In the selected lateral ventricle tumor surgery, the application of neuroendoscopic surgery showed promising results, in terms of less intraoperative bleeding, and shorter operation time, postoperative hospital stay, and hospital costs. The selection of surgical approach and methods for lateral ventricle tumors is principally depended on the experience of neurosurgeon concerning the surgical approach and related neuroanatomy.

Neuroendoscopy can be a safe and effective tool for the resection of intraventricular tumors. Proper patient selection and a specially trained neurosurgeon are essential. Currently, the main limitation continues to be a larger size or vascularization of the lesion. In the future, endoscopic resection will become more popular.
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Neuroendoscopy
Transfrontal approach 8 (16.3%)
Transparietal occipital triangle approach 3 (6.1%)

Microsurgery
Frontal transcortical approach 15 (30.6%)
Anterior transcallosal approach 4( 8.2%)
Transcortical approach of temporal lobe 3 (6.1%)
Transcortical approach of parietooccipital lobe 16 (32.7%)

Pathology
Meningioma 17 (34.7%)
Central neurocytoma 13 (26.5%)
Low-grade glioma 5(10.2%)
Subependymal tumor 4 (8.2%)
High-grade glioma 3 (6.1%)
Epidermoid cyst 1 (2.0%)
Low-grade malignant mesenchymal tumor 1 (2.0%)
Germ cell tumor 1 (2.0%)
Choroid plexus granuloma 1(2.0%)
Ependymoma 1 (2.0%)
Metastatic tumor (brain metastasis of lung cancer) 1 (2.0%)
Neuroepithelial cyst 1 (2.0%)
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Demographics
Mean age, (years) (range) 42.1 (20-75)
Sex (male/female) 21/28
Tumor features
Mean size, (cm) (range) 4.3 (1.0-8.3)
Tumor diameter in neuroendoscope group 0-3(cm) 4 (8.2%)
Diameter 3-5(cm) 5(10.2%)
Diameter >5(cm) 2 (4.1%)
Tumor diameter in microsurgery group 0-3(cm) 6 (12.2%)
Diameter 3-5(cm) 18 (36.7%)
Diameter >5(cm) 14 (28.6%)
Location
Left 27 (55.1%)
Right 21 (42.9)
Both sides 1 (2.0%)
The frontal horn 6( 12.2%)
The body 20 (40.8%)
The atrium 20 (40.8%)
The body, the atrium 2 (4.1%)
The body, the atrium, the temporal horn 1 (2.0%)
Symptoms
Headache and dizziness 30 (61.2%)
Nausea and vomiting 10 (20.4%)
Unintentional discovery of the disease 7 (14.3%)
Visual impairment 6 (12.2%)
Limb numbness 5(10.2%)
Limb weakness 2 (4.1%)
Memory impairment 2 (4.1%)
Gait instability 2 (4.1%)
Seizures 1 (2.0%)
Urinary incontinence 1 (2.0%)
Disturbance of consciousness 1 (2.0%)
Mean symptoms duration, (months) 4.0

Range

3 days-3years





