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Introduction

Objective The treatment of cystic craniopharyngioma in children is varied. The treat-
ment ranges from radical excision to direct radiotherapy. As the morbidity of excision
is high, more conservative approaches are used. Transventricular endoscopy is a min-
imally invasive treatment for cystic craniopharyngiomas. The objective of this study is
to compare the outcome of microscopic versus endoscopic transventricular approach
for cystic craniopharyngioma.

Methods Thisis a retrospective study of series of children managed with microscopic
excision and endoscopic transventricular approach for suprasellar cystic craniopharyn-
giomas. Operative details, visual outcome, endocrinological outcome, tumor-related
cyst recurrence rate, and complication were compared between microscopic and
endoscopic groups.

Results A total of 28 children underwent microscopic excision and 14 children
underwent endoscopic procedure. The anesthesia time was significantly lower with
endoscopic as compared to microscopic group (p = 0.0001) as well as blood loss
during surgery (p = 0.0001). Hospital stay after surgery was shorter in endoscopic
group. Incidence of diabetes insipidus was more in microscopic group (25%) compared
to endoscopic group (7.14%). Visual outcome was almost same with approaches.
Requirement of hormone replacement was more in microscopic group than in endo-
scopic group (p = 0.006). Incidence of cyst recurrence was more in microscopic (39.3%)
compared to endoscopic group (7.7%).

Conclusion Endoscopic transventricular approach is a safe alternative for initial
treatment of suprasellar cystic craniopharyngioma in children.

adolescents with craniopharyngioma, KRANIOPHARYNGEOM
2007, it was observed that the realized treatment was more

Though complete resection of craniopharyngioma is desir-
able for lower recurrence rates, it is hindered by functional
preservation. Currently, a trend toward less radical surgical
approaches is observed. In a multicenter study of children and
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radical (p = 0.01) in patients recruited between 2001 and 2007
(38%) when compared with patients treated between 2007 and
2012 (18%)." Despite less radical resection in the later cohort,
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65% of patients had hypothalamic lesions. Cystic craniophar-
yngiomas present a unique challenge because of the possibil-
ity of recurrence of cyst irrespective of the modality of initial
treatment.? Almost 90% of craniopharyngiomas have a cystic
component.® The presence of a cyst in craniopharyngioma
can account for major total bulk of the tumor, and a predom-
inantly cystic tumor is seen in 60% of craniopharyngiomas.*
The traditional approach to cystic craniopharyngioma is a
variable extent of microsurgical resection. Ommaya reservoir
is often placed in the residual cyst for repeated aspiration or
intracavitary therapy.> However, the malposition of reservoir
is not uncommon.®’ In such circumstances, a neuroendoscopic
approach provides a less invasive and more accurate technique
to deal with cystic craniopharyngiomas.®® Since 2013, we fol-
low the endoscopic transventricular approach for intra- and
paraventricular cystic craniopharyngiomas. We compared
the outcome of the microscopic approach and the endoscopic
transventricular approach for the treatment of suprasellar cys-
tic craniopharyngioma operated in a single neurosurgical unit.

Methods

The present study is retrospective review of case files of
children with cystic craniopharyngioma operated in our
hospital in a single neurosurgical unit from 2009 to 2018.
Institute ethics committee clearance was not required as it
was only retrospective review of data. The clinical features,
imaging findings, surgical approach, complication, and
outcome were noted. Children aged 18 years or less with
purely or predominantly cystic craniopharyngioma arising
within or extending inside third ventricle causing obstruc-
tive hydrocephalus were included. All children underwent
neurological and neuro-ophthalmological examination
before surgery and at follow-up. All children underwent
laboratory investigations for morning serum cortisol and
thyroid function tests. All children underwent preoperative
magnetic resonance imaging (MRI) of brain and computer-
ized tomography (CT) scans after surgery and at follow-up.
All the images were re-reviewed, and the tumors were
classified and the volumes measured independently by
two neuroradiologists (V.L. and S.P.). Before 2013, all chil-
dren underwent craniotomy, variable extent of the resec-
tion of solid and cystic portion of tumor and placement of

QO

Fig. 2 Imaging of a 12-year-old girl who presented with clinical features of raised intracranial pressure. (

catheter in the residual cyst. The catheter was connected to
subgaleal reservoir for aspiration of cyst in case of recur-
rence. From the year 2013, the preferred treatment of cys-
tic craniopharyngioma was precoronal frontal burr hole,
neuroendoscopic transcortical transventricular aspiration
of cyst, and placement of catheter in the cyst connected to
subgaleal reservoir (=Figs. 1 and 2). Predominantly, cystic
tumors underwent microscopic excision with or without
reservoir were included in the present study for comparison
of outcome. Those who underwent resection of solid tumor
were not included for analysis. Recurrence was defined as
symptomatic refilling of cyst or increase in size of resid-
ual solid tumor. The cystic recurrences were treated with
repeated aspiration of the cyst. Radiotherapy was deferred
in younger children as much as possible so that the chil-
dren can achieve full growth potential before radiotherapy.
Postoperative radiotherapy was advised for children more
than 7 years of age. Intracavitary therapy was not given to
any children.

‘oramen of Monro

Fig. 1 Endoscopic views of operative steps. (A) Cyst seen at fora-
men of Monro. (B) Inner view of cystic craniopharyngioma showing
calcifications after thorough irrigation. (C) Catheter inside the cyst.
(D) Subgaleal reservoir.

A) Preoperative magnetic resonance

imaging showing cystic craniopharyngioma in third ventricle. (B) Postoperative CT scan showing collapse of cyst. (C) Computed tomography
scan after radiotherapy, 27 months after surgery, showing complete collapse of cyst.
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Statistical Analysis

Data were entered in Excel sheet (Microsoft Corporation,
United States), and analysis was done by using SPSS soft-
ware version 20 (IBM Inc, United States). Chi-square test and
Fisher’s exact tests (two-tailed) were used for categorical
values and Mann-Whitney U test for continuous variables. Z
score analysis was utilized for proportion. Statistical signifi-
cance was defined as p-value <0.05.

Results

A total of 28 children underwent craniotomy and microscopic
excision, and 14 children underwent the neuroendoscopic
procedure. The intracystic catheter connected to subgaleal res-
ervoir was placed in all cases of endoscopic group and in 14/28
cases in microscopic group. The clinical features in both the
groups were comparable (=Table 1). The imaging comparisons
are detailed in =Table 2. Though more children in microscopic
group had vision impairment, the difference was not signif-
icant. However, there were important differences in opera-
tive details and postoperative outcomes between two groups
(=Table 3). Aventriculoperitoneal (VP) shunt was already done
preoperatively in 21.4% in the endoscopic group and 35.7%
in microscopic group. The endoscopy was done through the
side of dilated ventricle. The anesthesia time was significantly
lower with endoscopic as compared to microscopic technique
(122.5 £ 33.7 vs. 224.6 + 42.9 minutes; p = 0.0001). The blood
loss was also significantly lower in the endoscopic group (29.2
+12.1 vs. 164.6 £ 97.3 mL; p = 0.0001; =Fig. 3). The patients
who underwent an endoscopic approach had a reduced hos-
pital stay as compared to the patients in the microscopic
group (4 vs. 7 days; p = 0.001). The incidence of diabetes insip-
idus was more in the microscopic group (25%) as compared
to the endoscopic group (7.1%), but the difference was not

Table 1 Demographic and clinical features

Endoscopic Microscopic
(n=14) (n=28)
Demographics
Age in years (median, IQR) 11 (5-13) 10 (7-13)
Sex (M:F) 1:2.5 1:1

Clinical features

Headache 11 (78.5%) 24 (85.7%)
Vomiting 10 (71.4%) 14 (50%)
Seizures 0 4(14.2%)
Miscellaneous 2(14.2%) 2(7.14%)
Motor weakness 2(14.2%) 1(3.6%)
Vision impairment 7 (50%) 23 (82.1%)
Cranial nerve symptoms 0 3(10.7%)
Anterior pituitary hormone 1(7.1%) 2(7.1%)
deficiency

Preoperative diabetes 0 0
insipidus

Abbreviations: F, female; IQR, interquartile range; M, male.
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statistically significant. The incidences of other complications
were not significantly different between two groups. The only
mortality in entire cohort was in the endoscopic group due to
a systemic cause. There was no procedure-related mortality.

The follow-up was not available for 1/14 children in
endoscopic group and 2/28 children in microscopic group.
The follow-up duration for both the groups was comparable
(~Table 4). All patients underwent periodic CT scans.
All patients underwent a CT scan on the first postoperative
day. In the endoscopy group, the CT scans were repeated at
median of 7, 11, 17, and 34 months after surgery (~Fig. 4).
In the microscopy group, the CT scans were repeated at a
median of 5, 9, 23, and 49 months after surgery (=Fig. 5).
There was reduction in the volume of tumor over time in both
groups (=Fig. 6). The clinical condition at follow-up as mea-
sured by the Lansky performance scale was similar in both
groups. There was no significant difference in the postopera-
tive vision outcome, stunted growth, and need for VP shunt.
The incidence of hormone deficits and need for replacements
was significantly lower in the endoscopic group (15.3 vs.
57.1%; p=0.006). The cystic recurrence was more Common in
the microscopic group (39.3 vs. 7.69%; p = 0.02). One patient
in endoscopy group required reaspiration once at 12 months
after surgery. Three patients in microscopic group required
reaspiration; one patient at 31 months and another patient
at 41 months. One patient required reaspiration thrice at 16,
24, and 44 months after surgery.

Discussion

Management of cystic craniopharyngioma is controversial in
literature.®'" Some surgeons have suggested radical resection
of the cystic part along with excision of the solid part. On the
contrary, few surgeons have followed a conservative approach
like the fenestration of the cyst, biopsy and/or placement
of catheter reservoir.'?®* The endoscopic transventricular
route is an alternative approach for the treatment of cys-
tic craniopharyngioma.'#'¢ Postoperative radiation therapy
has been advised in some cases in older children.!" Surgical
approaches are also varied among the surgeons. Recently,
endoscopic transnasal approach has become popular for the

Table 2 Imaging characteristics

Endoscopic | Microscopic
(n=14) (n=28)
Topographical classification
Sellar-suprasellar 0 4(14.3%)
Infundibulo-tuberal 6 (42.8%) 3(10.7%)
Pseudo third ventricular 4 (28.6%) 6 (21.4%)
Suprasellar secondary 3(21.4%) 6(21.4%)
third ventricular
Third ventricular 1(7.1%) 3(10.7%)
Not available 0 6(21.4%)
Preoperative VP shunt 3(21.4%) 10 (35.7%)

Abbreviation: VP, ventriculoperitoneal.
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Table 3 Operative details and complications

Endoscopic (n = 14) Microscopic (n = 28) p-Value?
Operative findings
Anaesthesia time (min), mean (SD) 122.5(33.7) 224.6 (42.9) 0.0001
Blood loss (mL), mean (SD) 29.2 (12.1) 164.6 (97.3) 0.0001
Hospital stay in days, median (IQR) 4(2) 7 (4) 0.001
Preoperative shunt 4 (28.5%) 11(39.2%) 0.48
Complication
Wound dehiscence 1 3
CSF leak 0 1
Subdural effusion 1 0
Seizure 0 1
Motor weakness 0 4
Diabetes insipidus (%) 1(7.1%) 7 (25%) 0.16
Mortality 1 0
Abbreviations: CSF, cerebrospinal fluid; SD, standard deviation; IQR, interquartile range.
p-Value could not be computed for variables with low numbers.
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Fig. 3 Bar diagrams representation of comparison of anesthesia time (A), blood loss (B), and hospital stay (C) between endoscopic transven-

tricular approach versus craniotomy microscopic approach.

resection of craniopharyngiomas. Elliott et al° published a
systemic review of comparison between microscopic ver-
sus transnasal endoscopic approach, but direct comparison
between microscopic and endoscopic transventricular is not
published in the literature. Most craniopharyngiomas with
supradiaphragmatic, paraventricular, or intraventricular
extensions (type C, D, E, and F according to Yasargil’s clas-
sification) are candidates for endoscopic transventricular
approach.?”

Endoscopic transventricular approach has been described
earlier as case reports or small case series.!>461316 [n these
reports whenever attempt at resections was made, the
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morbidity was high. The safest endoscopic transventricu-
lar approach is the fenestration of cyst and placement of
intracystic catheter connected to subgaleal reservoir. This
approach has been used traditionally through craniotomy
microscopically. We compared the outcome with the micro-
scopic approach. In the present study, we found that the
endoscopic approach was less time consuming, resulted in
less blood loss, and required less number of days in hospi-
tal. The incidence of diabetes insipidus was also less with
endoscopic transventricular approach. The outcome of endo-
scopic approach was superior as compared to craniotomy
microscopic approach in terms of requirement of hormonal
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Table 4 Outcome
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Endoscopic (n = 13) Microscopic (n = 26) p-Value?

Follow-up duration in months, median (range) 9 (1-46) 11 (1-120)
Clinical condition at follow-up, Lansky performance scale (mean | 94 90
score)
Vision

Same 12 (85.7%) 20 (71.4%)

Improved 2 (14.3%) 4(14.3%)

Worsen 0 2(7.1%)
Stunted growth 2(15.3%) 2(7.7%) 0.45
Hormone replacement 2 (15.3%) 16 (57.1%) 0.006
Radiotherapy received 5(38.4%) 11(39.3%) 0.81
Postoperative shunt 1(7.7%) 4(15.3%) 0.49
Cystic recurrence 1(7.7%) 11 (39.3%) 0.02
Reaspiration 1 3
Time of cystic recurrence duration in months 5 10
Solid portion recurrence 0 2(7.7%)

3p-Value could not be computed for variables with low numbers.

60

50

40

Volume (cc)
]

N
o

10

Preop Postop 1stF/u

4th F/u

2nd F/u

3rd F/u

Fig. 4 Graph showing reduction in volume of tumor with time for each patient who underwent endoscopic surgery.

replacement and recurrence. The endoscopic approach does
not lead to manipulation of pituitary stalk and hypothala-
mus. The catheter is placed directly under vision; hence, the
risk of malposition is less. As the cyst communicates in ven-
tricle the chance of cyst recurrence is also less.

Limitation
Major limitation of transventricular endoscopic approach is
that a radical excision cannot be achieved. It should not be

Journal of Neurosciences in Rural Practice Vol. 12 No. 2/2021

attempted in any case because of the fear of causing hypo-
thalamic damage as in microsurgical procedure. The feasibil-
ity and success of radical resection mainly depends on the
availability of surgical expertise and postoperative endocri-
nologic support. It is also dependent on the size and extent
of the tumor, whether the tumor is primary or recurrent, the
clinical condition of the patient, and the societal resources
available to cope with potential postoperative deficits. The
second major issue is that the median duration of follow-up
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Fig. 5 Graph showing reduction in volume of tumor with time for each patient who underwent microscopic surgery.
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Fig. 6 Graph showing comparison of volume of tumor with time for endoscopic and microscopic surgery.

is 9 months in the endoscopic group and 11 months in the
microscopic group. This duration is too short to comment
on recurrence of a tumor that is known to recur even sev-
eral years after radiation therapy. However, the present study
was a feasibility study to look for an alternative technique for
suprasellar cystic craniopharyngioma. In short term, both
endoscopic transventricular and microsurgical techniques
are comparable. We did not look for functional and cognitive
sequelae such as school performance for comparison.

Conclusion

The outcome of cysticcraniopharyngiomalocatedinsellararea
with minimal suprasellar component via endoscopic transna-
sal route is better than transcranial approach.’ The morbidity
of surgery for suprasellar cystic craniopharyngioma is high

Journal of Neurosciences in Rural Practice Vol. 12 No. 2/2021

either in transcranial microscopic procedure or endoscopic
transnasal procedure.’® The advantages of the transventricu-
lar endoscopic approach are minimal invasiveness and lower
morbidity compared to microsurgical procedures. The trans-
ventricular endoscopic approach to cystic craniopharyngio-
mas allows control of mass effect, preservation of function,
and integration with other therapeutic means (microsurgery,
radiation therapy, and radiosurgery). After endoscopic cyst
aspiration once the cyst collapses and becomes free from the
third ventricular floor, it is easier to excise completely later
if required. Endoscopic fenestration, aspiration of cyst, and
placement of catheter connected to reservoir followed by
radiation is the safe treatment for cystic craniopharyngioma
growing into the third ventricle. With the current trend of
minimal surgery and radiotherapy to preserve quality of life,
transventricular endoscopy for cystic craniopharyngioma

© 2021. Association for Helping Neurosurgical Sick People.



provides an optional surgical tool and may be employed as
the initial treatment when indicated.
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