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Video-Teleconferencing in Pediatric
Neuro-Oncology: TenYears of Experience

abstract

Purpose The management of central nervous system tumors is challenging in low- and middle-income
countries. Little is known about applicability of twinning initiatives with high-income countries in
neuro-oncology. In 2004, a monthly neuro-oncology video-teleconference program was started between
KingHusseinCancer Center (Amman, Jordan) and theHospital for SickChildren (Toronto, Ontario, Canada).
More than 100 conferenceswere held and>400caseswere discussed. The aim of thisworkwas to assess
the sustainability of such an initiative and the evolution of the impact over time.

Methods We divided the duration in to three eras according to the initial 2 to 3 years of work of three
consecutive oncologists in charge of the neuro-oncology program at King Hussein Cancer Center. We
retrospectively reviewed the written minutes and compared the preconference suggested plans with the
postconference recommendations. Impact of changes on the patient care was recorded.

Results Thirty-three sets of written minutes (covering 161 cases) in the middle era and 32 sets of written
minutes (covering 122 cases) in the last era were compared with the initial experience (20 meetings, 72
cases). Running costs of these conferences has dropped from $360/h to< $40/h. Important concepts were
introduced, such as multidisciplinary teamwork, second-look surgery, and early referral. Suggestions for
plan changes have decreased from 44% to 30% and 24% in the respective consecutive eras. Most
recommendations involved alternative intervention modalities or pathology review. Most of these rec-
ommendations were followed.

Conclusion Video-teleconferencing in neuro-oncology is feasible and sustainable. With time, team ex-
perience is built while the percentage and the type of treatment modifications change. Commitment and
motivation helped maintain this initiative rather than availability of financial resources. Improvement in
patients’ care was achieved, in particular, with the implementation of a multidisciplinary team and the
continuous effort to implement recommendations.
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INTRODUCTION

In pediatric oncology, video-teleconferencing is in-
creasingly being used in the context of twinning
between institutions in high-income countries
(HICs) and low- and middle-income countries
(LMICs) with the aim to improve the medical care
delivered. Several twinning initiatives were success-
fully developed, mainly with a focus on childhood
leukemia1-5.Different twinning initiatives focusedon
variousaspectsofhealthcareaccordingto theneeds
in targeted LMIC centers. The Nicaragua–Italy–
Switzerland leukemia initiative showed how organi-
zational and financial resources can be generated
through a twinning program to provide a compre-
hensive care that includes supply of drugs and
training of health professionals, in addition to care
ofchildrenand theirparents.2The twinningbetween
Indonesia and the Netherlands5 showed how ben-
eficial it was to improve the whole team’s education

andparticipation in research.TheSt JudeChildren’s
Research Hospital initiatives for retinoblastoma
showed improving survival through awareness cam-
paigns inCentral America6 or local capacity building
by Web site-based telemedicine experience.7 How-
ever, the use of teleconferencing in pediatric neuro-
oncology has been limited.8-10 The management of
childhood central nervous system (CNS) tumors
faces numerous challenges in LMICs. Delayed di-
agnosis,11 insufficient numbers of specialists (eg,
pediatric oncologists, pediatric neurosurgeons, and
radiation oncologistswith pediatric expertise),12 and
lack of radiologic, neurosurgical, and/or radiation
equipmentare importantobstacles.13The treatment
of pediatric CNS tumors is complex and requires
coordinatedmultidisciplinary teamwork,14,15which
is usually absent in most LMICs.

King Hussein Cancer Center (KHCC) is the only
cancer-dedicated hospital in Jordan and where
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most children with cancer in Jordan are treated.
In 2011, 369 children younger than age 18
years with malignant tumors were evaluated
at KHCC, including 18.7% with CNS tumors.16

KHCC is a reference radiotherapy center and
the only institution with a multidisciplinary pe-
diatric neuro-oncology-dedicated service in Jor-
dan. This service has been developed through a
twinning collaboration with the Hospital for Sick
Children (Sickkids) in Toronto since 2004.Monthly
video-teleconferences involving members of
the multidisciplinary team on both sides were
initiated to discuss the management of KHCC
patients.

The aim of this paper is to update a previous
report8 on this twinning experience and, in par-
ticular, to evaluate the knowledge gained and the
impact on care delivered to children with CNS
tumors treated at KHCC over this decade. Further-
more, we wanted to assess the feasibility and
sustainability of this experience.

METHODS

Twinning between Sickkids and KHCC was initi-
ated after a visit from the head of the pediatric
neuro-oncology service at Sickkids (E.B.) to
KHCC to evaluate the needs and discuss the
appropriateness of treatment protocols. Since
then, the KHCC neuro-oncology service has a
full-time and a part-time oncologist, lately N.A.
and H.H., respectively. Over this 10-year experi-
ence, the three pediatric oncologists who se-
quentially lead the service (I.Q., N.R., and
N.A.) had a 5- to 6-week observation period in
the neuro-oncology division at Sickkids. In addi-
tion, the pediatric neurosurgeon (A.M.) trained
for 1.5 years in neurosurgery at Sickkids. The
head of pediatric neurosurgery at Sickkids (J.D.)
visited KHCC and participated in surgical activ-
ities and in a few educational workshops. These
personal interactions have strengthened the
twinning initiative and allowed for a monthly
video-teleconference to be organized to discuss
optimal options for KHCC patients.

We retrospectively reviewed the written minutes
of the conferences since 2004. We selected the
minutes corresponding to the initial 2 to 3 years of
work of the three consecutive leading pediatric
oncologists at the KHCC neuro-oncology pro-
gram. The results of the initial experience (De-
cember 2004 to April 2006) were previously
reported.8 We included the minutes from the
second (January 2007 to December 2009) and
the third era (August 2011 to April 2014).
For each set of minutes, we reviewed the

preconference plans suggested by the KHCC
team (written in the agenda sent before the
conference) and the postconference recommen-
dations suggested after the interaction with the
Sickkids team (written in the minutes). Any dis-
crepancy between these plans was considered
as a change. Details on the change type were
recorded. Molecular and genetic testing recom-
mendations were considered as a suggestion
rather than a change, because of the lack of
appropriate laboratory facilities at KHCC.

The video-teleconference connection was started
as a six-channel integrated services digital net-
work telephone line with an approximate cost of
$360 for each 1-hour conference.8 Almost 4 years
later, we shifted to high-speed Internet connec-
tion. The cost of the Internet connection is difficult
to calculate because it is part of the institution’s
Internet connection; however, it is estimated to
be , $40/h. These costs are covered by KHCC.
The initial videoconferenceunit was establishedat
KHCC for $85,000 (TANDBERG6000 model;
Cisco Systems, San Jose, CA).8 However, with
the improvement in technology, in addition to
the high-speed Internet connection, running the
conference only needs a videoconference codec
(the cost is between $5,000 and $10,000 on the
basis of the quality and brand) with a camera, a
computer, and a screen in a regular room. Initially,
we used hard copies of computed tomography or
magnetic resonance imaging scans that were
projected via the document camera during the
discussion. With the new radiology picture archiv-
ing and communication system recently imple-
mented at KHCC, images can be viewed easily
during the meeting.

The teleconference is held monthly with few ex-
ceptions. It is prescheduled for the whole year at
the same time (8:00 AM in Toronto, 3:00 PM in
Amman) allowing for the 6 to 7 hours’ difference
between Amman and Toronto depending on the
seasons. Attendance from KHCC includes pedi-
atric oncologist(s), one radiologist, one pathol-
ogist, one neurosurgeon, fellows, and nurse-
coordinators; from Sickkids, attendees are
neuro-oncologist(s), one neurosurgeon, and fel-
lows.Cases fordiscussionarechosenby theKHCC
team on the basis of their difficulty or on specific
management questions. “New” cases, patients
receiving therapy or “old” (ie, previously dis-
cussed) cases may be discussed more than once
depending on the challenges faced during their
treatment course.However, occasionally, straight-
forward cases are presented to trigger discussions
about latest developments in treatment or updates
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on clinical trials. Short descriptions of each case
are sent ahead of time to a mailing list that in-
cludes, besides the aforementioned team mem-
bers, other oncologists and neurosurgeons from
Jordan and nearby countries. Written notes are
taken during the conference and, recently, video-
recording of the discussion has been introduced.
Minutes of discussions are distributed within a
week of the meeting with some full-text articles
mentioned during the conference (usually pro-
vided by the Sickkids team), allowing for more
education and feedback.

RESULTS

Since establishment of the teleconference,. 100
sessions were held and . 400 cases were dis-
cussed in these 10 years, with a median of four
casesper teleconference (range, four to six cases).
Management of different diagnoses was dis-
cussed, from the most common pathologies lke
low-grade glioma (LGG) and medulloblastoma to
more unusual entities such as papillary tumor of
the pineal region or meningioma (Table1).

Initial Era (2004 to 2006)

This experience was previously reported.8 During
this period, 32 changes (44% of the total cases
discussed) were suggested; all but two were fol-
lowed. Themost common recommendationswere
related to pathology review (31%) followed by
observation instead of adjuvant treatment (19%).

Middle Era (2007 to 2009)

A total of 49 changes (30% of cases) were rec-
ommended; 12 (24%) involved suggestions to
change the treatment modality. In nine cases,
the Sickkids team thought an intervention would
be better than observation and, in eight, they

suggested pathology be reviewed. There was
one suggestion to consider genetic testing and
another one to test the tumor for BRAF fusion/
mutation.

Current Era (2011 to 2014)

A total of 29 changes (24% of cases) were sug-
gested.Most (seven changes; 21%) involved pref-
erence of one treatment modality over another,
whereas other recommendations were distributed
among various items (Table 2). In sevencases, the
recommendations were not followed; four were
refused by the parents (a recommended biopsy
for a suprasellarmass suspected to be germinoma
rather than LGG, a recommended resection of a
spinal LGG rather than observation, and, in two
cases, debulking surgery for a meningioma and a
chordoma was suggested before proceeding to
radiotherapy). The three other cases included a
nonmetastatic medulloblastoma with large resid-
ual for which repeated resectionwas recommended
to downgrade risk staging before radiotherapy, a
patient with spinal glioblastoma for whom the rec-
ommendation to use a wider field of radiation was
not followed, and one patient who died before
undergoing abiopsy for a suspectedglioblastoma
relapse.

Interestingly, during this more recent era, there
were 16 suggestions for molecular testing, includ-
ing BRAF fusion/mutation, medulloblastoma sub-
grouping, and genetic testing. In six cases (38%),
the suggestions were followed (two BRAF muta-
tion testing, two medulloblastoma subgrouping,
one biallelic mismatch repair testing, and one 1p/
19q testing). Until recently, however, these rec-
ommendationswerenot expected to changeman-
agement, so they were considered as suggestions
rather than real changes to the treatment plan.

Table 1. Distribution of Different Pathologic Diagnoses During the Teleconferences

Diagnosis
December 2004 to April 2006,

No. of Cases Discussed
January 2007 to December 2009,

No. of Cases Discussed
August 2011 to April 2014,

No. of Cases Discussed

Low-grade glioma 21 56 37

Medulloblastoma 8 24 22

High-grade glioma 11 21 17

Ependymoma 4 16 9

Supratentorial primitive
neuroectodermal tumor

3 10 0

Craniopharyngioma 2 9 8

Diffuse intrinsic pontine glioma 4 6 6

Atypical teratoid rhabdoid tumor 0 4 1

Other diagnoses 11 15 22

Total 72 161 122
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Impact on Patients’ Care

Significant changes in treatment plans were sug-
gested in a large proportion of patients (Table 2),
ranging from 24% to 44% over this time. Personal
interactionwiththeKHCCteamfacilitated implemen-
tation of most of these changes. The conferences
introduced new concepts such as second-look sur-
gery in ependymoma or the importance of medullo-
blastoma risk stratification, the role of chemotherapy
over radiotherapy in treating pediatric LGG, the im-
portance of avoiding radiotherapy delays, and the
significance of pathology review in selected cases. In
recent years,morediscussionscorrelatingmolecular
testing andpathologywere held, with possible future
implications. Lately, this facilitated the compassion-
ate access to a BRAF inhibitor in a patient with
disseminated recurrence of a pleomorphic xan-
thoastrocytoma after positive testing for BRAF mu-
tation at the Sickkids laboratory. Several recent
discussions as well emphasized the importance of
suspecting cancer-predisposition syndromes. Such
awareness led recently to early detection (with
screening) and excision of a premalignant colonic

polyp in a patient with glioblastoma suspected to
have a cancer-predisposition syndrome.

During this experience, we did not formally evaluate
the parents’ perception regarding these conferences.
However, the feedback from the clinical team is that
parents tended to feel more comfortable when they
knew that their child’s treatment plan was discussed
with international experts. Families felt that their child
was receiving state-of-the-art carewithout theneed to
travelabroadandtheyperceivedsuchteleconference
discussions as a unique opportunity to answer their
queries. It was also particularly helpful for families
when the consensus was that there was no curative
option and that palliative care was in the best interest
of the child. It also helped increase their trust in the
local team by knowing that there was continuous
international interactionwithan institution fromaHIC.

DISCUSSION

The number of new pediatric patients (age , 18
years) treated annually in the neuro-oncology ser-
vice at KHCC has doubled since the implementa-
tion of this twining initiative, which has reached 50

Table 2. Recommendations Suggested by the Sickkids Team During the Teleconference Meetings

Overview December 2004 to April 2006 January 2007 to December 2009 August 2011 to April 2014

Cases discussed 72 161 122

Teleconferences held 20 33 32

Postconference recommendations

Pathology review 10 8 4

Consider second surgery 5 1 3

Observe instead of additional
management (surgery or radiotherapy
or chemotherapy)

6 6 5

Change dose or field of radiotherapy — 4 5

Consider intervention (surgery, radiation,
or chemotherapy) instead of
observation

3 9 4

Change in disease staging or risk
stratification

2 2 —

Change of modality of treatment (from
chemotherapy to radiotherapy, surgery,
or other)

4 12 7

To reirradiate — 3 1

Others 2* 4† —

No preconference plan was written — 6 3

Total changes 32 49 29

Cases with changes, % 44 30 24

NOTE: Data given as No. unless otherwise indicated.
Abbreviation: —, no data.
*Includes diagnosis of radiation necrosis instead of recurrence and diagnosis of sleep apnea.
†Includes suggestion of review ofmagnetic resonance images, spinal metastasis noted onmagnetic resonance images, and two suggestions to do cerebral spinal fluid cytology to
complete staging.
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to 70 new patients with an additional 10 to 20
second-opinion consultations yearly—a quarter
being non-Jordanians.16 Patients are treated in
the context of a multidisciplinary approach and
receive holistic care, includingpalliation andman-
agement of tumor- or treatment-related early- and
long-term morbidities.

To our knowledge, this report describes the longest
reported experience of teleconferencing in pedi-
atric neuro-oncology. Our 10 years’ experience
proved that such interaction is feasibleat affordable
costs and does not require sophisticated equip-
ment,making this techniqueanappealing twinning
tool for institutions in LMICs. Commitment from
both institutions, interpersonal relationships, and
motivation of both teams have beenmore critical to
maintain this initiative than the availability of re-
sources. In our initial report, we were questioning
the need to sustain such twinning initiatives and
their optimal duration. With more than 10 years’
follow-up, we can now partially answer this ques-
tion.Forexample,wedidnotanticipatea turnoverof
the oncologists leading the KHCC neuro-oncology
service. The departure of physicians triggered,
each time, the need to urgently train the next
generation in charge of the service. The telecon-
ferencing program was an integral part of this
training and has allowed young neuro-oncologists
to rely on the expertise and feedback of the physi-
cians from the twinning program.

Our experience also shows that over the years of
running the conferences, team knowledge has in-
creased. Despite the loss of experienced neuro-
oncologists, the level of care was maintained, as
illustrated by the gradual decrease in the percent-
age of plan changes. Management ideas were
transferred to neurosurgeons, pathologists, radia-
tion oncologists, and radiologists; consequently, the
whole teamwasable to takepart in therevisionof the
patient’s plan of care. Comments on pathology di-
agnosesor radiology findingsdeclinedwith timeand
even when a pathology review was done during the
most recent era, the original diagnosis was unlikely
to change. Supporting documents, such as results
of clinical studies or review papers distributed with
the minutes, helped increase the knowledge of the
local team members who may have limited access
tomedical journals or lack protected time to remain
updated with recent literature. Yet, there remains a
certain proportion of suggested changes despite 10
years of collaboration. The turnover of pediatric
neuro-oncologists over this time may have contrib-
uted to this need for continuous support. This
highlights the importance of retaining keymembers
to avoid loss of gained experience, which is, by

itself, achallenge inLMICs.However,over theyears,
theToronto teamhasalsobeenable to continuously
suggest new ideas and advice regarding manage-
ment especially adapted to local circumstances.
This ismostly owing to their largeclinical experience
and the cutting-edge research going on in this
program. This is particularly obvious with their on-
going research regarding the biallelic mismatch
repair mutation syndrome, a condition particularly
prevalent in the Middle East.17

There are still challenges in applying some of the
recommendations made during the conferences.
In particular, there is some reluctance to proceed
to repeated surgical interventions or deliver reir-
radiation, because of fear of eliciting long-term
morbidities. This is especially important in coun-
tries that lack rehabilitation services and in com-
munities that stigmatize physical and mental
morbidities. The distinction between clinical care
and research interest when it relates to sharing
tumor samples for additional diagnostic testing is
another challenge. Until recently, there were no
clear local regulations for tissue transfer or partic-
ipation in international collaborative research, in
addition to the lack of experience in dealing with
consequences of some research results.18

Aswearenowmoving intoaneraofunprecedented
changes, with the development of molecular tar-
geted therapy, institutions in LMICs need to over-
come more challenges than just having access to
the new tests. Coordinated multidisciplinary team
work is a critical part of management decisions
when treating CNS tumors. People need to inte-
grate in their daily life the principle of multidisci-
plinary care, to accept alternatives to their own
opinion, and consider that a change in the plan
of care is not a failure but rather a success of a
multidisciplinary team approach. Physicians in
LMICs need to feel comfortable in asking for a
second opinion when they face challenges. Twin-
ning with centers in HICs can facilitate this. They
can also provide a modified treatment plan based
on available resources and logistics while strength-
ening and emphasizing local teamwork spirit.

Our review has some limitations. We understand
that the real impact of these recommendations
depends on the ability to follow the new plan,
which was not always easy to track in every dis-
cussed case. As a result of the lack of data on
patients with CNS tumors before initiation of this
program,we are unable tomake comparisons and
to measure the real impact of this program on
survival. However, considering the importance of
the changes suggested and knowing that most
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recommendations were followed, we would as-
sume that better care was delivered to many
patients. A recent report of children diagnosed
with CNS tumors at KHCC between 2007 and
201319 seems to support this statement, showing
favorable survival rates for different pediatric CNS
tumors (mean 6 standard deviation: 93.8% 6
3.6% for LGG, 60.2%6 7% formedulloblastoma,
and 53.2% 6 12.2% for ependymoma).

As the concept of twinning evolves, we hope that the
knowledge gained by the local team will restrict
discussions to the most complicated cases, and
opportunities for collaborative research or coopera-
tive clinical trials will be explored. We are also aware
that the experience gained needs to be shared to

other hospitals in Jordan and nearby countries, to
emphasize the concept of multidisciplinary team
work and the importance of early referrals, for ex-
ample. Thiswouldbe the first step to standardize the
care of pediatric CNS tumors throughout the region.
The possibility of involving other institutions from
LMICs in such teleconferencing initiatives using
Internet technology is being assessed. This may
allow more interactive discussions in the case pre-
sentations and offer the opportunity to share knowl-
edge withmore partners. It is clear that without local
and international collaborations, it would be difficult
to improve cancer care in LMICs.
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