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Abstract

Objective: Craniopharyngioma is a type of embryo-epithelium tumor which originates from the remnant tissue of Rathke s
pouch, and the tumor mostly grows in saddle. These tumors are associated with significant morbidity and mortality, primarily
from their anatomic proximity to many critical neurological and vascular structures. This study aimed to summarize the clin-
ical experiences and postoperative effects of the transcallosal approach for craniopharyngiomas.

Methods: A retrospective analysis was performed on 14 consecutive patients with craniopharyngioma who underwent surgi-
cal resection via anterior transcallosal route at the department of Neurosurgery of Cherchell Hospital between January 2015
and June 2020. All patients had thorough preoperative and postoperative ophthalmological and endocrine evaluations. The
follow-up period ranged from 10 to 36 months.

Results: Gross total resection was achieved in eight patients (57%) in this series. Six patients (43%,) with preoperative visual
impairment experienced significant visual improvement. The overall recurrence rate was 36%.

Conclusion: The interhemispheric transcallosal approach can be used alone for purely intraventricular craniopharyngio-
mas, or they can be used in combination with other anterolateral and midline transcranial approaches to respect the intra and

extra ventricular portions of the tumor:
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Introduction

Craniopharyngioma is a type of embryo-epithelium tumor which
originates from the remnant tissue of Rathke’s pouch, and the tu-
mor mostly grows in saddle. During growth, the tumor usually in-
fluences important tissue structures such as hypothalamus, visual
pathway, stalk hypophysial and internal carotid. Besides, tumor
removal may cause many complications, with low total removal
and high recurrence rates. Thus, the resection of craniopharyn-
gioma has always been a changeable operation in neurosurgery.
With the application of microsurgical treatments, the transcranial
approaches have been considered as safe and effective treatments
for craniopharygioma. In order to preserve the quality of life and
long term of tumor control and survival, surgical approaches se-
lection must be based on careful preoperative evaluation, especial-
ly the anatomic location of the tumor. The commonly used tran-
scranial routes include midline anterior, rontolateral approaches,
transsphenoidal interphemispheric, unilateral subfrontal/bifrontal
transbasal and transventricular approaches as the transcallosal or

transfrontal route [1].

The transcallosal approach is typically used for craniopharyngi-
omas either within the third ventricle or with a significant third
ventricular component. The purpose of the present study was to
evaluate long-term follow-up results in a consecutive series of 14
consecutive patients treated microsurgically for craniopharyngio-
ma using the transcallosal route in the department of Neurosurgery
of Cherchell Hospital.

Materials and Methods

Preoperative evaluation: Before microsurgery, all patients under-
went magnetic resonance imaging (MRI) plain and enhanced scan,
and also computed tomography (CT). Four cases were diagnosed
with definite calcification during the CT detection. Most tumors
were in the saddle, growing along the midline, compressing optic
nerve and optic chiasma, growing up into the third ventricle. Su-
pratentorial ventriculomegaly could be observed in patients with
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obstruction of interventricular foramen. Around six patients pre-
sented moderate to severe hydrocephalus. The maximum diameter
of tumor was 2.5 to 7.8cm. Of all the cases, three cases were cystic,
seven cases were solid cystic and the rest were parenchymatous.

The obvious reinforcement of cystic wall and parenchymatous
part was observed through enhanced scanning. In six cases, the
tumor bodies were completely in the third ventricle. Before the
microsurgery, the patients went for routine examination of visual
acuity and visual field to make clear the existence and extent of the
vision and field damages. All the patients underwent comprehen-
sively preoperative endocrine examination related to pituitary and
hypothalamus, including checks for blood prolactin, thyroid hor-
mones, gonadal hormones, growth hormone, adrenocorticotropic
hormone, cortisol etc. There were two cases of cortisol decline and
five cases of thyroid function decline in the laboratory preopera-
tive examination.

Results

1. Patient characteristics: Among the 14 patients, there were
eight males and six females. All the patients ranged from 3 to
56 years with a mean age of 21.6years. The course of disease
was from 21 days to 12 months with an average duration of
7.3 months. Admission symptoms: headache (90%), impaired
vision (45%), defect of visual field (40%), diabetes insipidus
(35%).

2. Surgical technique: After induction of general anesthesia, the
patient is placed in the supine position, with the head fixed
in a Mayfield 3-pin head-holder. The head is then rotated 30
degrees to the side contralateral to the tumor. The head of the
bed is elevated approximately 20 degrees.

The transcallosal approach offers midline access so that both walls
of the third ventricle are identified. The patient is positioned su-
pine, and a head frame maintains the head in the midline with a
degree of flexion to aid venous return. The craniotomy is fashioned
to primarily be right sided, anterior to the motor strip (no more
than 2cm behind the coronal suture) with the left edge extending
beyond the sagittal sinus to prevent craniotomy-induced injury.
Careful stripping of dura from the bone flap should be conducted
in this region with preparation to prevent air embolism or manage
significant hemorrhage in the event of sinus breach. The dura is
opened as a flap with caution given to any large cortical veins en-
tering the superior sagittal sinus. These veins have been shown to
predominate in the region 2 cm posterior to the coronal suture and
should be mobilized rather than coagulated. In the interhemispher-
ic-transcallosal route, retraction is preferred on the right side to fa-
cilitate gentle dissection down to the corpus callosum and to avoid
the potential for retractor-induced sinus thrombosis. The arachnoid
membranes over the interhemispheric fissure are very easy to dis-
sect. Distinguishing the cingulate gyrus from the corpus callosum
may require tracing of the callosomarginal arteries to their origin
anterior to the corpus callosum.

The pericallosal arteries are identified and separated to create a
safe working corridor to the corpus callosum between the two ves-
sels. Colostomy is performed 1-2 cm behind the tip of the genu
and should not be larger than 2.5 cm to prevent the occurrence of a
disconnection disorder. Entry into the third ventricle may take the

interforniceal, transforaminal or subchoroidal routes. On entering
the lateral ventricle, to determine lateralization, the posterolateral
to anteromedial trajectory of the choroidal fissure is sought. Fen-
estration and partial resection of the septum pellucid allows access
to both lateral ventricles. Tumor debulking is performed in a piece-
meal fashion once the tumor capsule is entered. Aspiration of any
cystic components may help decompress the tumor and increase
operative space. The aqueduct of Sylvius should be protected from
haemorrhage by the placement of patties. Preservation of the ven-
tricular walls, floor and infundibulum are paramount to prevent
severe morbidity and therefore residual tumor attached to the floor
of the third ventricle is probable. This adherent portion is thought
to be the origin of the tumor. Once tumor resection is complete,
irrigation and haemostasis are essential and the placement of an
external ventricular drain is strongly recommended.

3. Postoperative treatments and follow-up: The electrolyte levels
and 24hours quantity of the electrolyte were routinely moni-
tored after operation. Within postoperative 24hours, the intra-
cranial CT was rechecked to gain acquaintance of intracranial
situation, and the endocrine hormone level was also reviewed.
In the early postoperative time, patients were given cortisol
and thyroid hormone to supplement or replace the treatments,
desmopressin to control diabetes insipidus and redress wa-
ter-electrolyte disorder in time. A postoperative review within
one month was performed for all the patients with diabetes in-
sipidus. The cranial MRI, endocrine, visual acuity and visual
field were rechecked one to three months after surgery. And if
residual tumors were found in the cranial MRI, patients would
be instructed to undergo radiotherapy or radiosurgery; there-
after patients were reviewed every six months with MRI to
observe the changes of tumor. Patients with no residual tumor
were followed up every eight to twelve months.

4. Results: Transcallosal approach was used in the all of the cas-
es. In this study, there were no cases died during operations.
The extents of tumor resection were determined by intraoper-
ative judgments and postoperative iconography. There were
eight cases (57%) experiencing total tumor removal, four cas-
es (29%) undergoing subtotal resection, and two cases (14%)
suffering partial removal. The postoperative hospitalization
was three to seven days with an average of 5.9 days.

5. Complications: In our study most of the patients had limited
complications. Five (36%) cases had diabetes insipidus, in-
cluding four (29%) cases of temporary insipidus (urine vol-
ume returned to normal level in one to three weeks) and one
(7%) case of persistent insipidus. Within one month after sur-
gery, six cases (43%) showed visual improvement, five cases
(36%) had no visual change and three cases (21%) appeared
visual deterioration. One patient presented with intracranial
hematoma. This patient suffered reoperation to remove hema-
toma and then recovered. Thyroid function decreased in four
(29%) cases and cortisol declined in three (21%) cases, which
needed hormone for replacement therapy. Specific complica-
tions related to the transcallosal approach include seizures,
venous infarct, impairment of short term memory and even
transient mutism. Hemiparesis can arise as a consequence of
venous infarction, retraction oedema and prolonged pericallo-
sal artery retraction although this may be transitory. Memory
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impairment is more common in this kind of procedure due to
forniceal injury. The patients in our series did not experienced
any one of these complications.

6. Follow up: The follow up ranged from 10 to 36 months with
an average of 22 months. In this period, tumor recurrence oc-
curred in five cases (36%), including one case with reopera-
tion and four cases sended to adjuvant radiotherapy.

Figure 1: (A) preoperative mire showed a huge craniopharyngi-
oma that protruding into the third ventricle. a, b, c: t1 enhancing
sagittal, axial and coronal ; d, e : t2 axial and coronal.

Figure 2: Different steps in the interhemispheric anterior transcal-
losal approach performing by the senior author. A, B, C: craniot-
omy and dural opening. D, E: anterior colostomy. F: entering the
third ventricle through the interventricular foramen. G, H, I: tumor
resection in piecemeal fashion. CC : corpus callosum. Tr: tumor

Discussion

Craniopharyngiomas are epithelial tumors, which are derived from
Rathke’s pouch and develop in the course of the craniopharyngeal
canal. They account for one to 4% of all primary intracranial tu-
mors, and 5 to 10% in children [1]. According to the literature,
there is a bimodal age distribution with two peaks in children aged
0 to 19 years and in adults aged 40 to 79 years with a uniform
distribution between the two genders [2, 3]. There are two main
histological types of craniopharyngiomas, the adamantine type is
more common in children and the papillary type is found almost
exclusively in adults. The craniopharyngioma is considered grade
I tumor according to WHO classification 2016 [4].
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Their diameter varies from 2 to 4 cm, but can be significantly
greater. They often have irregular contours with a cystic compo-
nent (46 to 64%) [34]. The adamantine type is frequently calcified.
Craniopharyngiomas from the pituitary stalk tend to extend mainly
to the sellar region and then develop towards the parasellar region.
On the other hand, tumors from tuber cinereum extend mainly up-
wards towards the hypothalamus and back into the third ventricle.
Several topographical classifications have been developed for the
group of craniopharyngiomas placed behind the chiasm, which
usually involve the third ventricle area (classically considered as
retrochiasmatic tumours). Some of the most remarkable ones are
reported by Yasargil et al. Sami et al. And others [21,23].

All sharing the common feature of taking into account the relation-
ships between the tumor and the third ventricle margins. Yasargil et
al. found seven craniopharyngiomas with a pure third ventricle lo-
cation among his 162 surgical operated cases. In comparison with
the high prevalence of visual and endocrine disturbances usually
observed in suprasellar craniopharyngiomas (between 70 and 90%
of cases, both in adults and children), and their low prevalence
of psychiatric symptoms (less than 15%), intraventricular cranio-
pharyngiomas have a much lower frequency of endocrine (27%)
and visual (28%) disturbances and a higher presence of psychiatric
abnormalities (40%) and memory dysfunction (33%).

These differences must be related to the different position of the
tumor, which is located above the suprasellar area and involves the
third ventricle floor, including the mamillary bodies, and the hypo-
thalamus [9,11,12]. Resection remains the mainstay of treatment
for craniopharyngiomas with the goal of radical resection, if safely
possible, to minimize the rate of recurrence. With the application
of microsurgical treatments, the transcranial approaches have been
considered as safe and effective treatments for craniopharygioma,
but the surgery is quite difficult especially when the tumor had a
large size. Therefore, one of the major challenges for neurosurgeon
is how to achieve the maximal resection of these tumors with few
postoperative complications. There are several transcranial routes
that can be used for craniopharygioma and they can be broadly
classified as midline anterior (trans sphenoidal, interhemispher-
ic and unilateral subfrontal/bifrontal transbasal) or frontolateral
(pterional-frontotemporal and modified orbitozygomatic) [23,24].
Other approaches have been described such as the posterior tran-
spetrosal approach. Transcallosal approach is mostly used to deal
with saddle tumor which has intruded into the third ventricle, later-
al ventricle and septum pellucidum [5,6,8]. For tumors with lateral
and third ventricular extension, the interhemispheric transcallosal
trajectory can be further extended inferiorly using other approach-
es like transchoroidal, subchoroidal or interforniceal approach,
which provides a safe, wide corridor into the third ventricle.

The transcallosal approach has several important advantages. It
does not require cortical incision, and is feasible when ventricu-
lar enlargement is not great. The transcallosal approach requires
minimal retraction upon the brain and provides easy access to both
lateral ventricles and foramina of Monro. It also provides an outlet
for the escape of cerebrospinal fluid from the lateral ventricles to
the subarachnoid space [15,20]. As one would expect, the chief
limitation of any intraventricular approach is access to the anterior
suprasellar space. Transcallosal approach has difficulty in remov-

ing the craniopharyngioma which locates in the saddle or beneath
the optic cross at saddle back. These techniques are largely re-
served for purely third ventricular craniopharyngiomas, or tumors
whose extension predominantly expands along a superior-inferior
trajectory centered about the anterior third ventricle. Additional-
ly, the risks of forniceal injury, pericallosal artery injury, venous
infarct (injury to internal cerebral veins or bridging veins), and
postoperative seizures, although frequently overstated, remain im-
portant considerations.

In their series, Feng et al. find that epileptic seizure occurred in
seven patients (6.4%) and the symptoms were controlled through
expectant treatment. One month after surgery, improved or un-
changed vision was observed in 109 cases (92.4%), deteriorated
vision was shown in nine patients (7.6%), with two of the nine
cases going blind [25]. After the surgery, there were also two cases
of cerebral infarction and nine cases of hemorrhage and tumidness
of the right frontal lobe (three with frontal lobe contusion, and six
with frontal lobe hematoma), and four of the nine cases received
evacuation of hematoma for right frontal lobe in endoscope and
had good recovery after surgery, the other 5 cases received conser-
vative treatments (one patient discharging from hospital had grade
3 left limb myodynamia).

Long et al. emphasized that it is an advantageous approach for
tumors located within the third ventricle or lateral ventricles and
is particularly appropriate for craniopharyngiomas within the third
ventricle [20]. Such tumors, by virtue of their large size and inti-
mate relationship to the optic chiasm, circle of Willis, and hypo-
thalamus, have been virtually impossible to remove by standard
techniques.

Behari et al [11]. concluded that Intraventricular craniopharyngi-
omas occur in an older population and present mainly with raised
intracranial pressure. Visual and endocrinologic imbalances are
much less in these lesions compared to the suprasellar craniophar-
yngiomas. They mainly attach to the third ventricular floor. The
surgical approaches to the third ventricle, along with radiotherapy
and hormone supplementation, were successful in the manage-
ment of these rare tumors.

In summary, the interhemispheric transcallosal approach can be
used alone for purely intraventricular craniopharyngiomas, or they
can be used in combination with other anterolateral and midline
transcranial approaches to resect the intra and extraventricular por-
tions of the tumor. When the tumor grows up higher than the mon-
ro foramen plane or into the lateral ventricle, craniopharyngioma
can be removed through the transcallosal lateral ventricle-monro
foramen.

References

1. Bunin GR, Surawicz TS, Witman PA, Preston Martin S, Davis
F, etal. (1998) The descriptive epidemiology of craniopharyn-
gioma. J Neurosurgery 89:547-551.

2. Jane Ja Jr (2006) Laws ER: Craniopharyngioma. Pituitary
9:323-326.

3. Karavitaki N, Cudlip S, Adams CB, Wass JA (2006) Cranio-
pharyngiomes. Endocr Rev 27:371-397.

4. David N Louis, Arie Perry, Guido Reifenberger, Andreas von

Int J Cancer Res Ther, 2021

www.opastonline.com

Volume 6 | Issue 2 | 65



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Deimling, Dominique Figarella Branger, et al. (2016) The
2016 World Health Organization Classification of Tumors of
the Central Nervous System: a summary, Acta Neuropathie 9
:2016.

Rungsak Siwanuwatn, Pushpa Deshmukh, Iman Feiz Erfan,
Harold L Rekate, Joseph M Zabramski, et al. Microsurgical
anatomy of the transcallosal anterior interforniceal approach
to the third ventricle. Neurosurgery 62:1059-1065.

Rosenfeld JV, Freeman JL, Harvey AS (2004) Operative tech-
nique: the anterior transcallosal transseptal interforniceal ap-
proach to the third ventricle and resection of hypothalamic
hamartomas. J Clin Neuroscience 11:738-744.

R Villani, C Papagno, G Tomei, N Grimoldi, D Spagnoli, et al.
(1997) Transcallosal approach to tumors of the third ventricle.
Surgical results and neuropsychological evaluation. J Neuro-
surg Sci 41:41-50.

P A Winkler, J Ilmberger, K G Krishnan, H J Reulen (2000)
Transcallosal interforniceal-transforaminal approach for re-
moving lesions occupying the third ventricular space: clinical
and neuropsychological results. Neurosurgery 46: 888-890.
Asari S, Sakurai M, Suzuki K, Hamasaki M, Sadamoto K, et
al. (1980) Craniopharyngioma in the third ventricle. Neural
Med Chir (Tokyo) 20: 1039-1047

Baudrillard JC, Rousseaux P, Scherpereel B, Lerais JM, Tou-
bas O, et al. (1985) Craniopharyngiomes a développement
intraventriculaire. A propos de deux observations. Aspect to-
modensitométrique. J Radiol 66: 39-44.

Behari S, Banerji D, Mishra A, Sharma S, Sharma S, et al.
(2003) Intrinsic third ventricular craniopharyngiomes: report
on six cases and review of the literature. Surg Neural 60:245-
253.

Cashion EL, Young JM (1971) Intraventricular craniopharyn-
gioma: report of two cases. J Neurosurg 34: 84-87.

Davies MJ, King TT, Metcalfe KA, Monson JP (1997) Intra-
ventricular craniopharyngioma: a long-term follow-up of six
cases. Br J Neurosurg 11: 533-541.

Fahlbusch R, Honegger J, Paulus W, Huk W, Buchfelder M, et
al. (1999) Surgical treatment of craniopharyngiomas: experi-
ence with 168 patients. J Neurosurg 90: 237-250.

Ferrara M, Bizzozero L, D Angelo V, Corona C, Fiumara E,
et al. (1989) Intraventricular craniopharyngioma: clinical and
surgical considerations. J Neurosurg Sci 33: 161-164.
Fukushima T, Hirakawa K, Kimura M, Tomonaga M (1990)
Intraventricular craniopharyngioma: its characteristics in
magnetic resonance imaging and successful total removal.
Surg Neural 33: 22-27.

Konovalov AN (1993) Craniopharyngioma: complications
and their avoidance. In: Apuzzo MLJ (ed) Brain surgery: com-
plications avoidance and management. Churchill Livingstone,
New York, 362-368.

Kunishio K, Yamamoto Y, Sunami N, Asari S, Akagi T, et al.
(1987) Craniopharyngioma in the third ventricle: necropsy
findings and histogenesis. J Neural Neurosurg Psychiatre 50:
1053-1056.

Lejeune JP, Le Gars D, Haddad E (2000) Tumeurs du troisi¢éme

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

ventricule: analyse d’une série de 262 cas. Neurochirurgie 46:
211-238.

Don M Long, Shelley N Chou (1973) Transcallosal removal
of craniopharyngiomas within the third ventricle. J. Neuro-
surg 39 :1973.

Samii M, Tatagiba M (1995) Craniopharyngioma. In: Kaye
AH, Laws ER Jr (eds) Brain tumors. An encyclopedique ap-
proach. Churchill Livingstone, New York (1995).

Van Den Bergh R, Brucher JM (1970) L’abord transventric-
ulaire dans les craniopharyngiomes du troisiéme ventricule.
Aspect neurochirurgicaux et neuropathologiques. Neurochir-
urgie 16:51-65.

Yasargil MG, Curcic M, Kis M, Seigenthaler CJ, Teddy PJ, et
al. (1990) Total removal of craniopharyngiomas. Approaches
and long-term results in 144 patients. J Neurosurg 73: 3-11.

J M Pascual, F Gonzalez Llanos, L Barrios, ] M Roda (2004)
Intraventricular craniopharyngiomas: topographical classifi-
cation and surgical approach selection based on an extensive
overview. Acta Neurochir (Wien) 146: 785-802.

Shi yu Feng, Tao Zhou, Zheng hui Sun, Bo Bu, Jin li Jiang, et
al. (2018) Anterior interhemispheric approach for removing
large sellar region tumor. Medicine 97:24.

Vinchon M, Dhellemmes P (2008) Craniopharyngiomas in
children: recurrence, reoperation and outcome. Childs Nerv
Syst 24:211-217.

Xiang en Shi, Bin Wu, Zhong qing Zhou, Tao Fan, Yong li
Zhang, et al. Microsurgical treatment of craniopharyngiomas:
report of 284 patients. Chin Med J (Engl)119:1653-1663.
Migliori A, Calzolari F, Marzola A, Ghadirpour R, Migliori
M, et al. (1992) Intrinsic third ventricle craniopharyngioma.
Child’s Nerv Syst 8:56-58.

Bellotti C, Pappada G, Sani R, Oliveri G, Stangalino C, et
al. (1991) The transcallosal approach for lesions affecting the
lateral and third ventricles. Surgical considerations and results
in a series of 42 cases. Acta Neurochir (Wien) 111:103-107.
Patel P, Cohen Gadol AA, Boop F, Klimo P Jr (2014) Tech-
nical strategies for the transcallosal transforaminal approach
to third ventricle tumors: expanding the operative corridor. J
Neurosurg Pediatr 14:365-371.

Tomasello F, Cardali S, Angileri FF, Conti A (2013) Tran-
scallosal approach to third ventricle tumors: how I do it. Acta
Neurochir (Wien) 155:1031-1034.

Yu Qi Zhang, Zhen Yu Ma, Zhe Bao Wu, Shi Qi Luo, Zhong
Cheng Wang, et al. (2008) Radical resection of 202 pediat-
ric craniopharyngiomas with special reference to the surgical
approaches and hypothalamic protection. Pediatr Neurosurg
44:435-443.

Yoshihiro Minamida, Takeshi Mikami, Kazuo Hashi, Kiyohi-
ro Houkin (2005) Surgical management of the recurrence and
regrowth of craniopharyngiomas. JNeurosurg 103: 224-232.
Juan C Fernandez Miranda , Paul A Gardner, Carl H Snyder-
man, Kenneth O Devaney, Primoz Strojan, et al. (2012) Cra-
niopharyngioma: a pathologic, clinical, and surgical review.
Head Neck 34:1036-1044.

Copyright: ©2021 Bouaita K, et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction
in any medium, provided the original author and source are credited.

Int J Cancer Res Ther, 2021

www.opastonline.com

Volume 6 | Issue 2 | 66



