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Abstract
Introduction The surgical management of third ventricular lesions poses unique challenges, requiring careful consideration 
of various approaches and techniques. This study focuses on the transventricular transforaminal endoscopic approach and 
aims to provide insights into its indications, limitations, technical nuances, and potential complications in pediatric patients.
Methods A retrospective analysis was conducted using data from a 13-year period on pediatric patients who were subjected 
to transforaminal endoscopic surgery for third ventricular lesions. The study utilized a prospectively maintained internal 
database, extracting demographic data, preoperative assessment, surgical details, and postoperative follow-up information. 
The surgical technique is presented in detail, and exemplary case reports highlight relevant surgical considerations.
Results Out of 578 endoscopic transforaminal procedures, 24 surgeries were performed on pediatric patients with third 
ventricular lesions. Performed procedures consisted of cyst resection (13 cases), solid tumor resection (4 cases), and tumor 
biopsies with CSF pathway restoration (7 cases). The mean age at the time of surgery was 7.6 years. Postoperatively, 14 
patients showed transient nausea and vomiting (58.3%); 10 patients showed pneumocephalus on postoperative MRI (41.7%). 
No emergency postoperative re-interventions nor perioperative mortality were observed.
Conclusion The endoscopic transventricular transforaminal approach is a safe approach for lesion resection, CSF pathway 
restoration, and tumor biopsy in pediatric patients with third ventricle lesions. The author’s results support the use of this 
minimally invasive technique as an alternative to more extensive approaches, particularly to the interforniceal interhemi-
spheric approach. However, surgical success is highly dependent to the individual surgeon’s experience and moreover to a 
suitable indication setting. Careful preoperative planning and knowledge of the approaches’ pro and cons is mandatory for 
successful application of this approach.

Keywords Pediatric · Neuroendoscopy · Ventricular surgery · Endoscopy

Abbreviations
CSF  Cerebrospinal fluid
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Introduction

Surgery of lesions of the third ventricle remains one of the 
most challenging tasks in intracranial surgery. The third ven-
tricle is not only one of the few deep-seated locations in the 
center of the brain; it is also surrounded by numerous highly 

vulnerable structures which are not to be harmed at any costs 
during surgery. Finally, no single “work horse” approach 
to the third ventricle exists which enables its application in 
most of the indications. Thus, a high number of different 
approaches are applied with highly various indications and 
reported complications rates. Achieving safe and effective 
surgical outcomes requires meticulous planning, considering 
the precise location and configuration of the lesion and the 
personal abilities of the performing surgeon. Further to these 
considerations, various techniques of visualization have been 
proposed, including microscopic or endoscopic visualiza-
tion, as well as combinations of both or even more recently 
exoscopic techniques.

Common choices for accessing the third ventricle 
include the transcallosal interforniceal approach [1–4], 
the subfrontal translamina terminalis approach [2, 5–7], 
the transventricular transforaminal approach [2, 8–11], the 
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transventricular transchoroidal approach, the supracerebel-
lar-infratentorial approach [12–15], and the interhemispheric 
transtentorial occipital approach. Each of these approaches 
has been presented with several variations. Different patho-
logical entities, such as tumors and cysts, in combinations 
of the location of the lesion within the third ventricle require 
individualized surgical strategies, ranging from biopsy-
only procedures to gross-total resections and restoration of 
cerebrospinal fluid (CSF) pathways in cases of occlusive 
hydrocephalus. Irrespective of the chosen method, it is cru-
cial to minimize surgical trauma and brain retraction, while 
enabling best possible visualization and surgical control to 
respond adequately and immediately to any unexpected inci-
dents during the procedure (Table 1).

The pure endoscopic transventricular transforaminal 
approach, utilizing a precoronal burr hole, has emerged as 
the gold standard for cerebrospinal fluid (CSF) pathway 
restoration via endoscopic third ventriculostomy (ETV) in 
adults and children [16–20]. Additionally, this approach has 
demonstrated efficacy in the treatment of various lesions 
within the third ventricle, including colloid cysts and certain 
tumor entities [9, 21–26]. However, the successful execution 
of these procedures relies heavily on the expertise of the 
surgeon and the appropriateness of the surgical planning 
and goals (Table 2).

In this study, the authors present their experiences with 
the transventricular transforaminal endoscopic approach for 
third ventricular lesions over a period of 13 years. It is the 

purpose to demonstrate suitable indications, limitations, 
technical nuances, and potential complications associated 
with this surgical technique. By doing so, the presented 
study should contribute to the existing body of knowledge 
on the management of third ventricular lesions, highlight-
ing the role of the endoscopic transventricular approach in 
comparison to other available approaches.

Methods

Data acquisition and processing

A retrospective analysis was conducted using data obtained 
from a prospectively maintained internal database. The data-
base consisted of medical records, operative reports, and 
radiological imaging findings of patients who underwent 
the transventricular transforaminal endoscopic approach 
for third ventricular lesions over a 13-year period. All data 
of procedures from December 2010 to June 2013 were 
included. Only patients who were below the age of 18 at 
time of surgery, suffering from a third ventricular lesion, 
were included in the final analysis. The data were collected 
from the Department of Neurosurgery, Saarland University 
Medical Center only. Patient information, including demo-
graphic data, preoperative assessment, surgical details, and 
postoperative follow-up, was extracted from the database 
for analysis. All patient data were de-identified and handled 

Table 1  Surgical entry points 
for endoscopic procedures 
within the third ventricle

Lesion location Burr hole placement

Foramen of Monro 3–5 cm parasagittal—2–4 cm precoronal
Anterior part of the third ventricle 1–2 cm parasagittal—coronal
Posterior part of the third ventricle 1–2 cm parasagittal—4–6 cm precoronal
Aqueduct and fourth ventricle 1–2 cm parasagittal—3–6 cm precoronal (combined)

Table 2  General information on 
the study population

Characteristics Procedures (n = 24)

Male: female 13: 11
Age at surgery 7.6 (± 6.1) years
Pathology Cystic lesion 15 (%)

Tumor 9 (37.5%)
Procedure Cyst fenestration 14 (58.3%)

Cyst resection 2 (8.3%)
Tumor biopsy 4 (16.7%)
Tumor resection 4 (16.7%)

Additional CSF pathway restoration ETV 9 (37.5%)
Catheter placement 11 (45.8%)

Premature termination of surgery 0 (0%)
Postoperative pneumocephalus 10 (41.7%)
Surgical mortality 0 (0%)
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in accordance with relevant privacy regulations and institu-
tional guidelines. All data were managed using SPSS (IBM 
Corp., Armonk, NY, USA).

Statistical analysis

Due to the relatively small number of participants in this 
study, the statistical analysis focused on descriptive statis-
tics. The emphasis of this study is on providing a detailed 
description of the surgical technique and presenting the 
findings in a descriptive manner. Descriptive statistics 
were computed to summarize patient characteristics, sur-
gical outcomes, and clinical follow-up data. Measures such 
as means, standard deviations, and frequency distributions 
were used to provide a comprehensive overview of the 
study population.

Surgical technique

• Patient positioning (Fig. 1A): The patient is placed in a 
supine position on the operating table. The skull is fixed 
using either a Mayfield clamp or a horseshoe headrest, 
slightly inclined to facilitate optimal surgical access.

• Burr hole placement (Fig. 1B): Depending on the loca-
tion of the lesion within the third ventricle, a coronal 
burr hole is made for anterior lesions or a far frontal 

burr hole (up to 6 cm precoronal) is made for poste-
rior lesions. The burr hole is carefully positioned using 
anatomical landmarks and imaging guidance to ensure 
accurate trajectory.

• Creation of a working channel (Fig. 1C): A small corti-
cal incision is made at the burr hole site, and a trocar 
is inserted bimanually to create a working channel. The 
trocar is gradually advanced to the level of the ventri-
cle under continuous monitoring to avoid injury to vital 
structures. Once the ventricle is reached, the holding arm 
of the system is fixed.

• Insertion of the endoscope (Fig. 1D): A rigid rod lens 
endoscope, such as the Karl Storz Hopkins® rod lens 
system (Karl Storz Endoskopie, Tübingen, Germany), 
with a suitable vision angle (e.g., 0°, 30°, or 70°) is care-
fully inserted through the working channel and advanced 
through the lateral ventricle towards the third ventricle. 
Angled optics provide direct visualization of the surgical 
field, enabling the surgeon to navigate within the ven-
tricular system.

• Visualization and localization (Fig. 1E): The endoscope 
is maneuvered within the third ventricle to visualize the 
lesion and assess its precise location and anatomical 
relationships. The surgeon utilizes the different vision 
angles to optimize visualization and adapt to the specific 
configuration of the lesion.

Fig. 1  A Patient positioning. B 
Burr hole placement. C Crea-
tion of a working channel. D 
Insertion of the endoscope. E 
Visualization and localization. 
F Resection or biopsy
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• Resection or biopsy (Fig. 1F): Depending on the nature of 
the lesion, appropriate surgical maneuvers are performed. 
For cystic lesions, careful dissection and fenestration may 
be carried out using endoscopic bipolar or a laser to decom-
press and remove the cystic contents. For solid tumors, tar-
geted biopsies or tumor resection may be performed using 
endoscopic forceps under direct visualization.

• Hemostasis and closure: The surgical assistant should 
contribute to the surgical success by constant irrigation 
through the working channel. It is of utmost importance 
to ensure an open outflow valve at the working channel. 
Otherwise, constant irrigation will lead to raised intrac-
ranial pressure with fatal consequences. Intraoperative 
bleedings can be handled by irrigation in most cases. The 
use of the endoscopic bipolar should be minimized to per-
sisting bleedings from visualized vessels. Once the pro-
cedure is complete, the endoscope is carefully removed, 
and the working channel is gently withdrawn. By retract-
ing the endoscope, the fornix and the entire trajectory are 
carefully inspected looking for contusions. The incision 
is closed using absorbable sutures or tissue adhesive.

• Postoperative care: Following surgery, the patient is 
closely monitored in the intermediate care unit or inten-
sive care unit. Imaging studies, such as postoperative CT 
or MRI, are performed to assess the extent of resection 
and the absence of complications. Postoperative care 
includes pain management, monitoring for CSF leaks, 
and appropriate follow-up to evaluate clinical outcomes.

Results

General results of the study population

Since December 2010 until today, a total of 578 endoscopic 
transforaminal surgeries within the third ventricle were per-
formed at the department of the authors. One-hundred thirty-
two of 578 surgeries were conducted in pediatric patients. 
Excluding pure CSF restoration surgeries, a total of 24 sur-
geries for pediatric lesions within the third ventricle were 
included in the final analysis. The mean age at the time of 
surgery was 7.6 years (± 6.1 years). The most frequently per-
formed procedures were cyst fenestrations or resections (13 
cases), followed by tumor resections (4 cases), and inspec-
tions and restorations of the CSF pathway and tumor biopsies 
(7 cases total). Additional procedures included endoscopic 
third ventriculostomy (ETV) in 9 cases and the placement 
of a ventricular catheter (VP shunt or Rickham reservoir) in 
12 cases. Two cases (8.3%) involved initial planning for a 
second approach to achieve gross-total tumor resection. All 
procedures were successfully completed without the need 
for premature termination nor conversion to an open micro-
surgical procedure with or without endoscopic assistance. 

Postoperative pneumocephalus occurred in 10 (41.7%) 
cases, but no emergency postoperative re-interventions were 
required. Self-limiting episodes of nausea and vomiting were 
seen in 14 cases (58.3%) postoperatively. One case (4.1%) 
needed temporary endocrinologic substitution for syndrome 
of inadequate antidiuretic hormone secretion (SIADH). There 
was no postoperative hemorrhage, no infection, nor periop-
erative mortality.

Exemplary case 1

The first case is a 14-year-old girl with therapy refractory 
headaches who underwent surgical intervention for a cystic 
lesion located within the posterior part of the third ventri-
cle. Utilizing the endoscopic transventricular transforami-
nal approach, a far frontal burr hole was created to achieve 
the optimal trajectory towards the lesion (Fig. 2A). During 
the procedure, complete resection of the colloid cyst was 
successfully achieved. Postoperative care was uneventful, 
and the patient remained asymptomatic. Follow-up imaging 
demonstrated no evidence of lesion recurrence (Fig. 2B).

Exemplary case 2

The second case is a 6-year-old girl presenting with head-
aches and nausea, who underwent MRI imaging revealing a 
tumorous mass within the right thalamus and third ventricle, 
leading to aqueductal compression and subsequent hydro-
cephalus (Fig. 3A). Following an interdisciplinary oncologic 
conference, a surgical biopsy was recommended to establish 
an accurate histopathological diagnosis and guide further 
treatment. The patient underwent an endoscopic transven-
tricular transforaminal approach, which allowed for both 
tumor biopsy and subsequent endoscopic third ventriculo-
stomy (ETV) to restore the cerebrospinal fluid (CSF) path-
way. The postoperative course was uneventful, with no com-
plications observed. Histopathological analysis confirmed 
a low-grade glioma (WHO Grade I). The patient received 
additional oncological treatment, and follow-up MRIs were 
performed up to 4 years postoperatively (Fig. 3B), revealing 
good tumor control before the loss of follow-up due to the 
family’s relocation to another city.

Exemplary case 3

The third case is a 16-year-old girl who presented with head-
aches and vision deterioration. MRI examination revealed 
a third ventricular tumor with frontobasal extension, caus-
ing compression of the optic chiasm (Fig. 4A). Preopera-
tive evaluation of the MRI findings indicated that the tumor 
could not be fully resected using a transventricular transfo-
raminal approach alone. Consequently, a two-approach strat-
egy was planned, involving the resection of the posterior 
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part of the tumor via a transventricular approach and the 
resection of the more frontal part of the tumor via a supraor-
bital translaminar approach. Both surgical procedures were 
performed during a single session. Intraoperative assessment 
revealed that approximately 90% of the tumor was resect-
able. The postoperative course was uneventful, and histo-
pathological analysis confirmed a diagnosis of pilomyxoid 
astrocytoma (WHO Grade I). The patient underwent fur-
ther oncological treatment and underwent regular radiologic 
follow-up. Postoperatively, the patient experienced recovery 
of vision and resolution of headaches. At the 2-year follow-
up, radiological imaging demonstrated good tumor control 
without signs of progression (Fig. 4B).

Discussion

The endoscopic transventricular transforaminal approach 
has emerged as a valuable surgical technique for address-
ing various lesions within the third ventricle. The presented 
study supports the efficacy and versatility of this approach 
also in pediatric patients. The authors observed successful 
outcomes in all 24 procedures performed, including cyst 
fenestrations or resections, inspections and restorations of 
CSF pathway, tumor biopsies, and tumor resections. These 
findings highlight the applicability of the endoscopic trans-
ventricular approach for a range of procedures within the 
third ventricle.

Fig. 2  A Far frontal burr hole 
created to achieve the optimal 
trajectory towards the lesion. B 
Follow-up imaging demonstrating 
no evidence of lesion recurrence
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The key to success in utilizing the endoscopic transven-
tricular transforaminal approach lies in meticulous indica-
tion setting and planning. The precise positioning of the burr 
hole according to the location of the lesion within the third 
ventricle is critical. This experience aligns with the findings 
of the previous studies of Schroeder and Gaab [24, 27, 28] 
emphasizing the importance of accurate preoperative imag-
ing and careful surgical planning to optimize the trajectory 
and minimize risks.

While the endoscopic transventricular approach is effec-
tive for most lesions within the third ventricle, there are 
instances where alternative approaches or a combination of 
approaches may be necessary. Large tumors located in the 
suprasellar region or far posterior lesions within the pineal 

region, for example, may require a different surgical strategy 
due to their unique anatomical challenges [6, 14, 29–31]. It 
is crucial for surgeons to recognize the limitations of the 
transventricular approach and consider alternative tech-
niques when appropriate.

The successful execution of the endoscopic transventricu-
lar transforaminal approach heavily relies on the surgical 
experience and expertise of the operating surgeon. Profi-
ciency in endoscopic techniques and maneuvering the endo-
scopes, especially within the narrow confines of the third 
ventricle, requires extensive training and a steep learning 
curve [27, 32, 33]. Continued education and exposure to a 
diverse range of cases are essential for achieving optimal 
outcomes with this operative technique.

Fig. 3  A MRI imaging reveal-
ing tumorous mass within the 
right thalamus and third ventri-
cle. B Additional oncological 
treatment and follow-up MRIs 
performed postoperatively
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Intraoperative troubleshooting is an integral aspect of the 
endoscopic transventricular approach. Bleeding complica-
tions and visual loss can occur during the procedure, neces-
sitating prompt management. Constant irrigation, often for 
prolonged durations, has been effective in managing bleed-
ing and preserving sufficient visualization [9, 34]. However, 
if visual impairment persists, a switch to microsurgical tech-
niques should be considered to ensure patient safety and 
satisfactory outcomes [32]. A noteworthy technique that can 
be employed for specific situations of massive intraopera-
tive bleedings and complete loss of vision is the “dry field 
technique,” as described by Oertel et al. [34]. This technique 
involves the suction of the entire CSF to maintain a clear 

field of vision and facilitate precise surgical maneuvers. The 
incorporation of the dry field technique in appropriate cases 
can enhance the safety and efficacy of the endoscopic trans-
ventricular approach.

In the pediatric population, cystic lesions are more 
prevalent than solid tumors within the third ventricle. The 
endoscopic transventricular transforaminal approach offers 
an effective treatment option for cystic lesions, allowing 
for fenestration or resection and subsequent restoration of 
CSF pathways [32]. Furthermore, the possibility of con-
current CSF pathway reconstruction via ETV through the 
same approach is a significant advantage when consid-
ering tumor surgery in children. ETV has proven to be a 

Fig. 4  A MRI examination 
revealing a third ventricular 
tumor with frontobasal exten-
sion. B Radiological imaging 
demonstrating good tumor con-
trol without signs of progression
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valuable adjunctive procedure in cases where CSF diversion 
is required, reducing the need for additional surgeries such 
as ventriculoperitoneal (VP) shunting [17, 35–37]. A sub-
sequent minimization of potential complications associated 
with traditional CSF diversion procedures, such as infection, 
mechanical failure, and the need for revisions, may contrib-
ute to favorable long-term clinical outcomes.

Conclusion

In conclusion, the endoscopic transventricular transforami-
nal approach is a valuable technique for managing third ven-
tricle lesions in pediatric patients, offering a wide range of 
procedures. However, its limitations should be recognized, 
and alternative strategies should be considered for specific 
cases. The expertise of the surgical team, meticulous plan-
ning, and intraoperative troubleshooting techniques are 
crucial for optimal outcomes. Continued research and col-
laboration will contribute to further refining and expanding 
the applications of this approach.

Author contribution Fritz Teping collected the data and drafted the 
paper. Joachim Oertel had the idea of the study and wrote the final 
version of the manuscript.

Funding Open Access funding enabled and organized by Projekt DEAL.

Data availability Anonymous data of patients are available upon 
request from the corresponding author.

Declarations 

Conflict of interest The authors declare that there are no financial and 
non-financial competing interest in relation to this publication. J. Oertel 
acted as consultant to Karl Storz Company until 2020 for minimally 
invasive spine surgery which is unrelated to this publication. Besides 
this, no interest have to be declared.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Apuzzo ML, Chikovani OK, Gott PS et  al (1982) Transcal-
losal, interfornicial approaches for lesions affecting the third 

ventricle: surgical considerations and consequences. Neurosurgery 
10(5):547–554

 2. Carmel PW (1985) Tumours of the third ventricle. Acta Neurochir 
(Wien) 75(1–4):136–146

 3. Cohen-Gadol AA (2013) Interhemispheric transcallosal route for 
resection of anterior third ventricular lesions. Neurosurg Focus 
34(1 Suppl):Video 7

 4. Lewis AI, Crone KR, Taha J, van Loveren HR, Yeh HS, Tew 
JM Jr (1994) Surgical resection of third ventricle colloid cysts. 
Preliminary results comparing transcallosal microsurgery with 
endoscopy. J Neurosurg 81(2):174–178

 5. Alhoobi MMM, Khan A, Abu-Qadous FF et al (2020) Translam-
ina terminalis approach to the hypothalamus using supraorbital 
craniotomy: technical note and comparison with other surgical 
corridors. Asian J Neurosurg 15(3):660–665

 6. Iacoangeli M, Colasanti R, Esposito D et al (2017) Supraorbi-
tal subfrontal trans-laminar endoscope-assisted approach for 
tumors of the posterior third ventricle. Acta Neurochir (Wien) 
159(4):645–654

 7. Krishna V, Blaker B, Kosnik L, Patel S, Vandergrift W (2011) 
Trans-lamina terminalis approach to third ventricle using supraor-
bital craniotomy: technique description and literature review for 
outcome comparison with anterior, lateral and trans-sphenoidal 
corridors. Minim Invasive Neurosurg 54(5–6):236–242

 8. Chamoun R, Couldwell WT (2013) Transcortical-transforaminal 
microscopic approach for purely intraventricular craniopharyn-
gioma. Neurosurg Focus 34(1 Suppl):Video 4

 9. Oertel J, Keiner D (2019) Visual-controlled endoscopic biopsy 
of paraventricular intraparenchymal tumors. World Neurosurg 
126:e208–e218

 10. Oertel JM, Vulcu S, Schroeder HW, Konerding MA, Wagner W, 
Gaab MR (2010) Endoscopic transventricular third ventriculostomy 
through the lamina terminalis. J Neurosurg 113(6):1261–1269

 11. Rodziewicz GS, Smith MV, Hodge CJ Jr (2000) Endoscopic 
colloid cyst surgery. Neurosurgery 46(3):655–660; discussion 
660–652

 12. Cardia A, Caroli M, Pluderi M et al (2006) Endoscope-assisted 
infratentorial-supracerebellar approach to the third ventricle: an 
anatomical study. J Neurosurg 104(6 Suppl):409–414

 13. Revuelta Barbero JM, Soriano RM, Rindler RS et al (2021) Com-
bined microsurgical-endoscopic paramedian supracerebellar-
infratentorial approach for resection of a pineal low-grade glioma. 
Neurosurg Focus Video 5(1):V9

 14. Spazzapan P, Velnar T, Bosnjak R (2020) Endoscopic supracer-
ebellar infratentorial approach to pineal and posterior third ven-
tricle lesions in prone position with head extension: a technical 
note. Neurol Res 42(12):1070–1073

 15. Stein BM (1971) The infratentorial supracerebellar approach to 
pineal lesions. J Neurosurg 35(2):197–202

 16. Brockmeyer D, Abtin K, Carey L, Walker ML (1998) Endoscopic 
third ventriculostomy: an outcome analysis. Pediatr Neurosurg 
28(5):236–240

 17. Hellwig D, Grotenhuis JA, Tirakotai W et al (2005) Endoscopic 
third ventriculostomy for obstructive hydrocephalus. Neurosurg 
Rev 28(1):1–34; discussion 35–38

 18. Kestle JRW, Riva-Cambrin J (2019) Prospective multicenter stud-
ies in pediatric hydrocephalus. J Neurosurg Pediatr 23(2):135–141

 19. Baldauf J, Oertel J, Gaab MR, Schroeder HW (2007) Endoscopic 
third ventriculostomy in children younger than 2 years of age. 
Childs Nerv Syst 23(6):623–626

 20. Jones RF, Stening WA, Brydon M (1990) Endoscopic third ven-
triculostomy. Neurosurgery 26(1):86–91; discussion 91–82

 21. Abdou MS, Cohen AR (1998) Endoscopic treatment of colloid 
cysts of the third ventricle. Technical note and review of the lit-
erature. J Neurosurg 89(6):1062–1068

http://creativecommons.org/licenses/by/4.0/


3389Child's Nervous System (2023) 39:3381–3389 

1 3

 22. Decq P, Le Guerinel C, Brugieres P et al (1998) Endoscopic man-
agement of colloid cysts. Neurosurgery 42(6):1288–1294; discus-
sion 1294–1286

 23. Heller RS, Heilman CB (2020) Colloid cysts: evolution of surgi-
cal approach preference and management of recurrent cysts. Oper 
Neurosurg (Hagerstown) 18(1):19–25

 24. Schroeder HW, Gaab MR (2002) Endoscopic resection of colloid 
cysts. Neurosurgery 51(6):1441–1444; discussion 1444–1445

 25. Birski M, Furtak J, Krystkiewicz K et al (2021) Endoscopic versus 
stereotactic biopsies of intracranial lesions involving the ventri-
cles. Neurosurg Rev 44(3):1721–1727

 26. D’Angelo L, Armocida D, Sampirisi L, Paglia F, Berra LV, Santoro 
A (2020) Role of endoscopic surgical biopsy in diagnoses of intra-
ventricular/periventricular tumors: review of literature including a 
monocentric case series. Acta Neurol Belg 120(3):517–530

 27. Schroeder HW, Gaab MR (1999) Intracranial endoscopy. Neuro-
surg Focus 6(4):e1

 28. Schroeder HW, Oertel J, Gaab MR (2004) Endoscopic aqueduc-
toplasty in the treatment of aqueductal stenosis. Childs Nerv Syst 
20(11–12):821–827

 29. Lombardi G, Poliani PL, Manara R et al (2022) Diagnosis and 
treatment of pineal region tumors in adults: a EURACAN over-
view. Cancers (Basel) 14(15)

 30. Kutin MA, Fomichev DV, Shkarubo AN et al (2019) Endoscopic 
transsphenoidal approach in treatment of germinomas of the chi-
asmosellar region. Asian J Neurosurg 14(4):1190–1195

 31. Camins MB, Schlesinger EB (1978) Treatment of tumours of the 
posterior part of the third ventricle and the pineal region: a long 
term follow-up. Acta Neurochir (Wien) 40(1–2):131–143

 32. Cappabianca P, Cinalli G, Gangemi M et al (2008) Application of 
neuroendoscopy to intraventricular lesions. Neurosurgery62 Suppl 
2:575–597; discussion 597–578

 33. Schroeder HW, Oertel J, Gaab MR (2004) Incidence of com-
plications in neuroendoscopic surgery. Childs Nerv Syst 
20(11–12):878–883

 34. Oertel J, Linsler S, Csokonay A, Schroeder HWS, Senger S (2018) 
Management of severe intraoperative hemorrhage during intra-
ventricular neuroendoscopic procedures: the dry field technique. 
J Neurosurg 131(3):931–935

 35. Leone A, Colamaria A, Fochi NP et al (2023) Concomitant, single 
burr hole endoscopic third ventriculostomy and tumor biopsy for 
pineal lesions: feasibility, safety, and benefits. World Neurosurg 
173:5–11

 36. Morgenstern PF, Souweidane MM (2013) Pineal region tumors: 
simultaneous endoscopic third ventriculostomy and tumor biopsy. 
World Neurosurg 79(2 Suppl):S18 e19–13

 37. Oertel J, Linsler S, Emmerich C et al (2017) Results of combined 
intraventricular neuroendoscopic procedures in 130 cases with 
special focus on fornix contusions. World Neurosurg 108:817–825

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	The minimally invasive transventricular endoscopic approach to third ventricular lesions in pediatric patients—all-rounder with limitations?
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Data acquisition and processing
	Statistical analysis
	Surgical technique

	Results
	General results of the study population
	Exemplary case 1
	Exemplary case 2
	Exemplary case 3

	Discussion
	Conclusion
	References


