
1 23

Journal of Neuro-Oncology
 
ISSN 0167-594X
 
J Neurooncol
DOI 10.1007/s11060-014-1600-5

The ophthalmic natural history of
paediatric craniopharyngioma: a long-term
review

Evangelos Drimtzias, Kevin Falzon,
Susan Picton, Irfan Jeeva, Danielle Guy,
Olwyn Nelson & Ian Simmons



1 23

Your article is protected by copyright and all

rights are held exclusively by Springer Science

+Business Media New York. This e-offprint is

for personal use only and shall not be self-

archived in electronic repositories. If you wish

to self-archive your article, please use the

accepted manuscript version for posting on

your own website. You may further deposit

the accepted manuscript version in any

repository, provided it is only made publicly

available 12 months after official publication

or later and provided acknowledgement is

given to the original source of publication

and a link is inserted to the published article

on Springer's website. The link must be

accompanied by the following text: "The final

publication is available at link.springer.com”.



CLINICAL STUDY

The ophthalmic natural history of paediatric craniopharyngioma:
a long-term review

Evangelos Drimtzias • Kevin Falzon •

Susan Picton • Irfan Jeeva • Danielle Guy •

Olwyn Nelson • Ian Simmons

Received: 8 April 2014 / Accepted: 23 August 2014

� Springer Science+Business Media New York 2014

Abstract We present our experience over the long-term

of monitoring of visual function in children with cranio-

pharyngioma. Our study involves an analysis of all paedi-

atric patients with craniopharyngioma younger than 16 at

the time of diagnosis and represents a series of predomi-

nantly sub-totally resected tumours. Visual data, of multi-

ple modality, of the paediatric patients was collected.

Twenty patients were surveyed. Poor prognostic indicators

of the visual outcome and rate of recurrence were assessed.

Severe visual loss and papilledema at the time of diagnosis

were more common in children under the age of 6. In our

study visual signs, tumour calcification and optic disc

atrophy at presentation are predictors of poor visual out-

come with the first two applying only in children younger

than 6. In contrast with previous reports, preoperative

visual field (VF) defects and type of surgery were not

documented as prognostic indicators of poor postoperative

visual acuity (VA) and VF. Contrary to previous reports

calcification at diagnosis, type of surgery and preoperative

VF defects were not found to be associated with tumour

recurrence. Local recurrence is common. Younger age at

presentation is associated with a tendency to recur. Mag-

netic resonance imaging (MRI) remains the recommended

means of follow-up in patients with craniopharyngioma.

Keywords Craniopharyngioma � Visual acuity �
Visual field � Tumour recurrence

Introduction

Craniopharyngiomas are benign epithelial tumours arising

from remnants of the Rathke’s pouch. They account only

for 2–5 % of all intracranial neoplasms [1] and are usually

located in the sellar and suprasellar region. Their proximity

to the optic pathways and vital structures of the brain may

give rise to a variety of visual signs and systemic symp-

toms resulting from raised intracranial pressure and dis-

ruption of the hypothalamic pituitary axis [2, 3].

Despite their benign histological appearance with sur-

vival rates in the order of 91–98 % [4], their prognosis and

long-term outcome may be poor and unfavorable as a

consequence of the tumour’s location and subsequent

treatment [5]. 70 % of patients have visual signs at pre-

sentation whereas children tend to present with systemic

symptoms with headache being the most commonly

recorded complaint [6].

The debate regarding the optimal management of cra-

niopharyngiomas is ongoing and controversial in relation

to the benefit of complete removal compared to less

aggressive surgery combined with radiotherapy [7, 8].

Several reports have assessed visual acuity (VA) and

visual field (VF) preoperatively and in the early postoper-

ative period [9–12]. Although immediate postoperative VA

correlates with the severity of reduced preoperative VA,

few reports have examined progression over time [10, 11].

The aim of this study is to present our experience over

the long-term of monitoring of visual function in children

with craniopharyngioma. Tumors‘ natural history with

regard to their effects on the visual system was investigated
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in patients younger than 16 at presentation. In addition to

this poor prognostic indicators of the postoperative visual

outcome and recurrence were assessed. This study repre-

sents a series of predominantly sub-totally resected tumors.

Materials and methods

A search in the paediatric oncology database at our insti-

tution, St James University Hospital, was performed

allowing identification of all paediatric patients with cra-

niopharyngioma attending the joint paediatric ophthal-

mology-neurooncology clinic.

Data was collected from the pre-surgical and post-sur-

gical ophthalmic examination and at last follow-up. These

included best corrected visual acuity (BCVA) in all chil-

dren using either Logmar or Preferential Looking charts

based on patient’s age. Both methods are quantitative and

facilitate better descriptions of VA changes [13]. VF was

tested with Goldmann perimetry. Visual data of half of the

paediatric patients was prospectively collected over an

8-year period between 2004 and 2012 whereas data of the

rest of the cohort was collected retrospectively.

The data was converted to an 8-point scale with 8 rep-

resenting good visual function and 1 representing poor

visual function (Table 1). VA was classified as normal if

BCVA was equal to grade 8 as defined by the 8-point scale.

Severe visual loss was documented if BCVA was equal or

worse to grade 4 according to the provided scale. Differ-

ence by one grade was the minimum amount of change

required for the visual outcomes to be classified as

improved or worse.

Two age groups were generated with boundary being the

age of 6. Visual data of multiple modality were compared

in order to identify differences between outcomes of young

versus older children. Sex, age, presenting symptoms,

duration of symptoms, surgical procedures and number of

recurrences were also reviewed.

Contingency tables data were analyzed using Fisher’s

exact test while the comparison between the means was

performed using the t test. Clinical significance was

accepted for P values less than 0.05.

Results

Patient characteristics

Twenty patients (10 male and 10 female) were included

with a mean age at diagnosis of 7.3 years (range

1.25–13.75 years). 10 patients were aged less than 6 years

(6 male, 4 female) with a median age of 4.1 years and 10

patients were aged older than 6 (4 male, 6 female) with a

median age 10.6 years. The mean follow-up period since

presentation in this cohort was 156.95 months with a range

from 26 months to 413 months.

Symptoms

Headache was the most frequent systemic complaint

occurring in 14 patients (70 %). Visual symptoms were

present at diagnosis in 12 children (60 %). Loss of VA was

the most common ocular complaint present in 6 patients

(30 %). VA deficits at the time of diagnosis were found in

52.5 % of children similar to the finding of the 51.7 % of

patients by Defoort-Dhellemmes et al. [14].

The duration of symptoms prior to admission ranged

from 10 days to 3 years with a mean duration of 2 weeks

for visual symptoms, whereas systemic symptoms had a

mean duration of 6 months (range 1 month to 3 years). The

ratio of patients with systemic symptoms to visual symp-

toms was not significant between the 2 age groups.

Visual acuity

Table 2 presents VA at initial presentation and at last fol-

low-up divided into three groups showing the number of

eyes in each group. Severe visual loss at presentation was

Table 1 Visual data was converted to an 8-point scale

Grade VA VF

Logmar PLa (c/d) Goldmann

8 0–0.2 [19.5 Monocular full

7 0.3–0.4 14.2–9.8 Monocular quadrantic

6 0.5–0.7 7.5–4.8 Binocular quadrantic

5 0.8–1.0 3.6–2.4 Monocular hemionopic

4 1.1–1.3 1.8–1.2 Binocular hemionopic

3 Hand/toy movement Monocular hemi & quadrantic

2 Perception of light Binocular hemi & quadrantic

1 No perception of light Total loss

a Preferential looking

Table 2 VA at initial presentation and at last review divided into

three groups according to the 8-point scale showing the percentage of

eyes in each group

VA at presentation

Na (%)

VA at last

follow-up N (%)

Normal (grade 8) 19 (47.5) 23 (57.5)

Mild to moderate visual

loss (grade 5, 6, 7)

8 (20) 4 (10)

Severe visual loss

(grade 1, 2, 3, 4)

13 (32.5) 13 (32.5)

a Number of eyes
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more frequently recorded in children younger than 6

(P = 0.0004, Fisher’s exact test). In contrast children aged

[6 years tend to present with normal VA in a significant

higher rate (P = 0.0104, Fisher’s exact test). At final

review VA improved in 8 eyes (20 %), remained stable in

24 eyes (60 %) and deteriorated in 8 eyes (20 %).

Visual signs at the time of diagnosis were present in 12

patients (6 children aged \6 and 6 children aged [6).

Among patients presented with visual signs poor postop-

erative VA was more frequently documented in children

aged \6 (P = 0.0391, Fisher’s exact test).

Visual field

Fourteen out of the 20 patients (4 aged\6 and 10 aged[6)

were able to perform Goldmann perimetry testing. At ini-

tial presentation bitemporal hemianopia was the most

common VF defect occurring in 5 patients (35.7 %) with

no difference between the 2 age groups (P = 0.87, t-test).

This is not surprising given craniopharyngioma’s location

and growth in relation to the chiasm. VF were normal in 4

patients (28.5 %), all were older than 6 years of age.

Analysis of the VF at initial presentation and at final review

showed that 5 improved (35.7 %), 5 remained unchanged

(35.7 %) and 4 showed deterioration (28.5 %). Pleomor-

phism described as the change from one type of field defect

to another was demonstrated in 3 patients (15 %). Figure 1

shows VF at presentation and at final review of all 20

patients included in the study.

64.7 % of the eyes presenting with VF defects had nor-

mal VA at final review (P = 0.0549, Fisher’s exact test).

41.1 % of the eyes with initial VF defects demonstrated VF

improvement in the long-term (P = 0.01806, t test).

Fundoscopy

Optic atrophy was present at the time of diagnosis in 12

patients (60 %). Six patients (30 %) had bilateral

papilledema. Optic disc atrophy at presentation was associ-

ated with poor visual outcome (P = 0.0662, Fisher’s exact

test). Better preoperative VA was recorded in children with

papilledema at the time of diagnosis (P = 0.0248, Fisher’s

exact test). At last review optic disc pallor was documented

in 18 patients (90 %).

Tumour characteristics

All the tumours were suprasellar in location. Ten were

cystic masses and 10 had both cystic and solid components.

There was no difference in tumour consistency between the

2 age groups. (P = 0.6563, Fisher’s exact test) Tumor

consistency and location were not found to impact on the

visual outcome. No significant difference was recorded in

postoperative VA among tumors with prechiasmatic and

retrochiasmatic extension.

Calcified components of the tumour on diagnostic neu-

roimaging were detected in 60 % of the children with no

difference in the rate between the 2 age groups. In our

study we found that calcification at presentation may be

associated with poor postoperative VA only in children

under the age of 6 (P = 0.0472, Fisher’s exact test).

Management

All patients but one received surgical removal of the

tumour. Initial surgery, surgical approach and rate of

recurrence in both age groups are shown in Table 3. At our

institution gross total resection was performed in only 7

patients, while 12 patients underwent subtotal resection of

the tumor with no difference between the 2 age groups.

Transcranial surgery was performed in all patients whereas

none received transsphenoidal surgery. Pterional approach

was preferred in 12 patients (63.1 %) while the remainder

undergone initial surgery through sub-frontal approach.

Postoperatively no difference was recorded in the visual
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Fig. 1 VF of the cohort at

initial presentation and at last

follow-up converted to the

8-point scale
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outcomes between children treated with either total or

partial resection (P = 0.7396, Fisher’s exact test).

Nine patients underwent radiotherapy as part of their

initial management due to incomplete tumour resection.

Most children received radiation therapy were older than 6

avoiding the significant risks of irradiation in the younger

group. The impact of radiotherapy on the visual outcome

was not found to be significant (P = 0.7547, Fisher’s exact

test). Mean duration between initial surgery and subsequent

radiotherapy was 4.4 months (range 2–7 months). No

serious adverse effects occurred during the course of

irradiation.

Tumour recurrence

Eleven patients (55 %) experienced recurrence of whom

only 2 had more than one episode. Age less than 6 years

was associated with recurrence (n = 8, P = 0.0698, Fish-

er’s exact test). Mean duration between surgery and first

recurrence was 13 months (range 4–48 months). All

patients underwent repeat surgical approach while 5

required further radiotherapy.

Headache was the most common presentation at the time

of recurrence occuring in 5 patients (45.5 %). Recurrence

of tumour was picked up in 3 children who presented with

deterioration of VA and VF (27.2 %). Three patients had

asymptomatic radiological progression which was identi-

fied on surveillance MRI scan.

No difference was recorded in the rate of recurrence

between children treated with either total or partial resec-

tion (P = 0.3765, Fisher’s exact test) in contrast with

previous study where complete resection is associated with

excellent tumour control [15]. Total number of recurrence

was not found to impact on poor visual outcome. Nineteen

of the 20 patients are still under regular ophthalmological

review whereas one patient is deceased.

Discussion

Craniopharyngioma’s size, location and extension accounts

for it’s varying presentation. In our study poor preoperative

VA was associated only with age younger than 6 years

similar to previous reports [6, 10]. Postoperatively the

number of children presenting with poor VA remained

unchanged in both age groups. This observation confirms

that age less than 6 is an unfavorable predictor of the visual

outcome as addressed by Abrams et al. [12], but not

attributable to progressive visual loss during the long-term

follow-up as many of the children of this age group already

experience poor vision by the time of diagnosis. This may

be due to late presentation which leads in delay in diag-

nosis and higher visual morbidity.

In our study visual signs at presentation were associated

with poor visual outcome only in children younger than 6.

In contrast previous studies commented that visual signs at

the time of diagnosis were predictors of poor postoperative

VA in all children less than 18 years of age [12].

Contrary to previous report preoperative VF defects were

not found to be prognostic indicators of poor postoperative

VA and VF [16] as most eyes with initial VF defects tend to

preserve better VA and VF postoperatively. However the

evaluation of the data in the previous study was based on the

number of patients in contrast to the number of eyes.

At presentation optic atrophy was more common than

disc swelling and was found to be an important prognostic

factor of poor visual outcome in patients with craniopha-

ryngioma. Papilledema was more common in children

under the age of 6 whereas Repka et al. [10] suggested that

was more frequent in children than adults.

Calcification at presentation was found to be poor

prognostic indicator of the visual outcome in children

younger than 6. Therefore lack of calcification on neuro-

imaging at the time of diagnosis may be encouraging for

the visual prognosis in children of this age group.

The optimal therapeutic approach of craniopharyngiomas

continues to polarize options amongst surgeons with some

suggesting complete removal of the tumour only if hypo-

thalamic morbidity is acceptably low [17], whereas others

advocate limited surgery supplemented by radiotherapy.

Both treatment strategies yield similar rates of overall sur-

vival [18, 19]. However, irradiation is often associated with

detrimental effects, including hypothalamic-pituitary axis

dysfunction, cognitive morbidity, radiation induced CNS

tumours and progressive decline of IQ [20, 21]. These

effects were found to be more pronounced in patients under

5 years of age [22]. Given the increased morbidity and

inability to depend on radiotherapy in this vulnerable pop-

ulation several authors agree with radical resection by an

experienced surgeon as the optimal management of very

young children with craniopharyngioma [23–25].

Table 3 Correlation between surgical technique, surgical approach

and recurrence in 2 age groups

Type of surgery/

surgical approach

No. of patients Age

\6 years parenthesis:

no. of recurrences

No. of patients Age

[6 years parenthesis:

no. of recurrences

GTRa 3 (2) 4 (1)

STRb 6 (5) 6 (3)

Pterional 6 (6) 6 (4)

Sub-frontal 3 (1) 4 (0)

Transsphenoidal 0 0

RTc 2 7

a Gross-Total resection
b Sub-Total resection
c Radiation therapy
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However, at our institution gross total resection con-

firmed by intraoperative inspection and postoperative

imaging was not the mainstream treatment approach. Most

children underwent subtotal resection of the tumour mainly

due to vascular involvement and significant calcification

densely adherent to posterior communicating arteries and

carotid. This is likely responsible for the increased recur-

rence rate found in our study compared to most series.

Given the increased risk of radiotherapy side effects in the

very young population, adjuvant radiation therapy was

mainly offered in children older than 6 years of age.

Surgical treatment with craniotomy is especially useful

for craniopharyngiomas with suprasellar and parasellar

extension [26]. In our study none of the patients received

endoscopic transsphenoidal surgery as all craniopharyngio-

mas had an extrasellar component and transcranial surgery

was performed in all the cases. Most children undergone

initial surgery through the extended pterional approach.

In our study no difference was recorded in the visual

outcomes between children treated with either total or

partial resection, while the impact of surgery and radio-

therapy on the visual outcome was not found to be sig-

nificant. Previous reports demonstrated less postoperative

visual acuity deficits following transcranial surgery com-

pared to the transsphenoidal group [27], whereas others

advocated better visual outcomes with the endoscopic en-

donasal approach [28]. However, in our study comparable

results are not available as no one received skull base

approach. Preoperative presence of hydrocephalus, 3rd

ventricular invasion as well as total number of operations

including ventriculo-peritoneal shunting were not found to

be predictors of the final VA.

In our study younger age at presentation was associated

with a tendency to recur. Variables such as radiotherapy,

preoperative presence of hydrocephalus and 3rd ventricular

invasion were not found to impact on recurrence rate. In

contrast with previous report no difference was recorded in

the rate of recurrence between children treated with either

total or partial resection [15]. Elliott et al. [23] demonstrated

decreased recurrence rate in children aged less than 6 years

following radical resection of tumour. We did not find similar

association. However, the number of children underwent

gross total resection in our study was significantly low.

Fisher et al. [11] advocates that lack of calcification at

diagnosis is associated with a tendency to remain free of

relapse. In contrast in our study no difference was found in

the recurrence rate between children with or without cal-

cified components of the tumour at the time of diagnosis.

Previous reports commented that residual calcification does

not have an impact on the risk of recurrence after radical

resection in paediatric craniopharyngiomas [29]. All poor

prognostic indicators of the visual outcome and recurrence

are outlined in Table 4.

MRI remains the recommended means of follow-up in a

patient with craniopharyngioma. The UK consensus guide-

lines recommend MRI surveillance at 6-month intervals [30]

whereas most centers in North America suggest neuroim-

aging within 2 years after definitive treatment as most

tumours tend to recur beyond this period. VA and VF testing

are useful tools in monitoring for recurrence. However, their

role in diagnosis should not be overestimated and cannot

replace radiographic imaging since by the time that tumour

causes new visual deterioration, it is sizable and the likeli-

hood of retrieval therapy is significantly diminished.

Limitations of this study include the relative small

number of children that were surveyed that may prevent us

from reaching firm conclusions while the cohort of the

population was collected from a single care center in

contrast with multicenter studies. The extreme young age

in a few cases precluded reliable vision examinations as

subjects younger than 3 years old are inevitably difficult to

examine resulting in some incomplete data on some of the

visual outcomes. VA is a psychological measure, since it

relies heavily on the patient’s cooperation and attention.

Moreover accuracy of the results can be compromised by

comorbid attention deficit-hyperactivity disorder com-

monly seen in children with craniopharyngioma.

However, a standardised VA assessement was employed

in our center providing consistency from study enrollment

through study completion. Since in younger children,

scoring one line better or worse on repeat testing is not

uncommon, a two-line or one-grade decline in VA

according to Table 1 was recommended as sufficient to

describe change. VF testing was difficult to perform in chil-

dren aged\6. However, previous reports have documented

the reliability of VF examination in children as young as the

age of 4 [31, 32].

Table 4 Prognostic indicators of recurrence and final visual outcome

Poor prognostic

indicators

of the visual outcome

Poor

prognostic

indicators of

recurrence

Age younger than 6 years Yes Yes

Visual signs at

presentation

Yes (in children aged

\6)

–

Calcification at

presentation

Yes (in children aged

\6)

No

Optic atrophy at

presentation

Yes No

Preoperative VF defects No No

Amount of Sx No No

No of Sx No No

3rd ventricular invasion No No

Hydrocephalus No No
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In summary, our study assessed the natural history and the

visual outcomes of 20 children with craniopharyngioma

over a long-term period. Poor prognostic indicators of the

visual outcome and rate of recurrence were assessed. Optic

disc atrophy at presentation was found to be associated with

poor visual outcome while visual signs and tumour calcifi-

cation at the time of diagnosis were documented as poor

predictors only in children younger than 6. In contrast with

previous reports, preoperative VF defects and type of sur-

gery were not associated with poor postoperative VA and

VF. Contrary to previous reports calcification at diagnosis,

type of surgery and preoperative VF defects were not found

to be associated with tumour recurrence. Although VA and

VF are useful tools in monitoring for recurrence MRI

remains the recommended means of follow-up.
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