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abstract

PURPOSE Virtual tumor board (VTB) via videoconference facility involving multiple specialists in the decision
making for various tumors is well accepted, especially in high-income countries. Information on virtual tumor
boards for head and neck cancers especially from low- and middle-income countries is sparse. In this study, we
have audited the findings of the National Cancer Grid VTBs performed for head and neck cancers.

METHODS All patients discussed in the head and neck VTBs at our center between December 2016 and
February 2022 were included in the study. Details such as the type of institute sending patients for discussion, its
location, subsites within the head and neck region, histopathology, treatment setting or question for the VTB, and
availability of guidelines for such patient scenarios were assessed. Also, a survey was sent to assess the
usefulness of the VTBs.

RESULTS A total of 208 patients were discussed in 54 VTB sessions. The most common head and neck sites
discussed in the VTBs were the oral cavity (n = 64, 30.7%) followed by skull base/nose and paranasal sinuses/
eyelid-orbit tumors (n = 49, 23.5%). Nonsquamous cell carcinoma was the most common histopathology
discussed; recurrent cancers/residual diseases were the most common treatment settings (n = 134, 64.4%) for
which there were no existing guidelines. Survey results showed that most VTB decisions were implementable,
and respondents felt that VTBs were a useful educational tool as well.

CONCLUSION Our study affirms the feasibility of VTBs in low- and middle-income countries’ health care systems
for managing uncommon malignancies and clinical situations, which act as an important educational platform.
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INTRODUCTION

The complex nature of cancer biology and the need for
multimodality treatments mean that multiple profes-
sionals are involved in the decision making and man-
agement of a single patient. The formation of teams of
health care professionals with various speciality skills
forms the basis of multidisciplinary treatment (MDT).
The UK Department of Health defines MDT as “a group
of people of different healthcare disciplines which
meets together at a given time (whether physically in
one place or by video or teleconferencing) to discuss a
given patient, and who are each able to contribute
independently to the diagnostic and treatment deci-
sions about the patient.”1 MDT is beneficial for patient
outcomes and to improve the delivery of health care.2,3

At present, it is a norm inmodern oncology care and is a
requirement for cancer care units in many countries.4,5

Although ideal, implementation of regular MDTs de-
pends on various factors like the availability of the local
hospital infrastructure and the presence of various

specialists on-site. This may not be available in many
under-resourced health care centers.6 Virtual tumor
boards (VTBs) using videoconferencing facilities offer
an elegant solution in these scenarios. Although VTBs
for various tumors have been established in many
high-income countries (HICs),7-9 literature regarding
the feasibility and utility of VTB in low- and middle-
income countries (LMICs) like India is scarce.

The National Cancer Grid (NCG) in India was initiated
in 2012-2013, funded by the Government of India
through the Department of Atomic Energy, with the
vision of providing standardized cancer care across
the country and creating human resources to tackle
the growing burden of cancer and provide a ready
platform for collaborative cancer research.10 At pres-
ent, with more than 270 member institutions (private
and public sector) from urban and rural areas across
the country, it is the largest cancer care network in the
world. VTBs were initiated by the NCG in December
2016 for various cancer subsites for providing a re-
source of expert opinions and guidance for centers
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that might not have a dedicated subspeciality service. This
study presents our experience in establishing VTBs with
participation involving various institutions involved in treating
cancer across India. We analyzed the patients presented in
the head and neck sessions of the NCG VTBs at our center
(as the hub) to understand the nature of the patients dis-
cussed and their utility for various participating institutions.

METHODS

In this retrospective study, patients discussed in the head
and neck VTB sessions conducted by the NCG from De-
cember 2016 to February 2022 were included. The NCG
VTBs used the Project ECHO India platform.11 The hub and
spoke model was used to conduct the VTBs wherein one
center takes the responsibility of the host and the other
centers log in and participate. Our center acted as the host
for the VTBs, and difficult clinical situations were presented
from NCG centers across the country. Experts from NCG
centers participated in the discussions and provided their
expert opinion on the patients that were discussed. Resi-
dents and trainees from these institutes were encouraged to
participate in the VTB and ask questions to the expert faculty.

Each cancer site (head and neck, breast, thoracic, gastro-
intestinal, etc) was allotted prescheduled sessions (calendar
shared with centers every quarter), and patients related to
these sites were discussed in the respective sessions. The
patients to be discussed in the VTB were presented using a
standardized template, which included the clinical details,
pathology and radiology findings (all deidentified), and
specific questions about the patient. The presentation
summary thus prepared was sent to the host institute, which
was then circulated via e-mail to all the participating
members, before the VTB.

Patients were presented in the scheduled slot for discus-
sion of head and neck cancers (once a month) by the

concerned institution, and experts from the host institute
and other participating centers discussed the plan for
further management. On the basis of the discussion, a
consensus was arrived at in the VTB, and these were
summarized and sent to the respective centers via e-mail as
recommendations.

For analyzing the impact of VTB, an electronic question-
naire-based survey (Google form)12 was sent out to par-
ticipating centers—the questions related to the reasons for
patients being sent for discussion in the VTB, whether they
agreed to the VTB recommendations, whether the VTB
recommendations could be executed (if not, reasons for the
same), whether they would discuss the VTB recommen-
dations with the patients, and whether the VTB was useful
as an educational platform.

In this study, patients with head and neck cancer presented
at the NCG VTBs were analyzed to study the tumor site, the
reason for referral, the nature of the institute referring the
patients, usefulness, and barriers to implementing the ad-
vised treatment. The study was conducted in accordance
with the Declaration of Helsinki as revised in 2013. Statistical
analysis was performed using SPSS version 20, and de-
scriptive analysis and qualitative analysis were performed. In
addition, the chi-square test was performed to understand
the associations between the centers and the probable
associations between the types of patients and reasons
discussed in the VTB.

RESULTS

A total of 208 patients were discussed in 54 head and neck
VTB sessions conducted at our center between December
2016 and February 2022. All the planned sessions could
be conducted smoothly without any technical failures,
connectivity issues, or malfunctioning of the setup from
either end with a good audio-visual experience. In each HN

CONTEXT

Key Objective
The most common head and neck sites discussed in the virtual tumor boards (VTBs) were the oral cavity followed by

skull base neoplasms. Nonsquamous cell carcinoma was the most common histopathology discussed, and recurrent
cancers/residual diseases were the most common treatment settings. There were no existing guidelines for the majority of
patients discussed in the VTBs. The participants felt that the VTB decisions were implementable, and respondents felt that
the VTBs were a useful educational tool as well.

Knowledge Generated
Virtual tumor boards can be effectively conducted in low- and middle-income countries health care systems, as demonstrated

in our study, for managing uncommon malignancies and clinical situations when there are no guidelines or recom-
mendations available and act as an important educational platform.

Relevance
This model was initiated much before the COVID-19 pandemic and can be emulated in conditions where in-person mul-

tidisciplinary tumor boards cannot be conducted. It can also help centers in remote locations have access to expert
opinions and guidance and help benefit patients at large.
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VTB session, a median of four patients (range, 1-9 patients)
were discussed and a median of 19 cancer centers (range,
5-41 centers) participated in these sessions.

Both the government-/public-funded (n = 106, 51%) and
private/corporate hospitals (n = 93, 44.7%) presented and

discussed patients from their institutes (Table 1). All the
government-/public-funded hospitals were academic insti-
tutes, whereas only 34 (36.5%) of the 93 private/corporate
hospitals were academic institutes (P , .001). The majority
of private/corporate hospitals, ie, 77 (82.7%) of 93, were
located in urban areas, whereas the government-/public-
funded hospitals were equally (53 centers each) located in
urban and rural areas (P , .001). In the head and neck
VTBs, there were 23 centers that have repeatedly partici-
pated and presented the patients. Of the 23 centers, there
were five centers where there was no in-house tumor board,
and hence, they would participate to have an overall opinion
for the particular patient.

Among the subsites presented in the VTB, oral cavity
cancers were most commonly discussed (n = 64, 30.7%),
followed by skull base/nose and paranasal sinuses/eyelid-
orbit tumors (n = 49, 23.5%), and thyroid (n = 38, 18.2%).
The commonest clinical scenario discussed was of patients
with recurrent cancers (n = 76, 36.5%) followed by
treatment-naive patients (n = 69, 33.2%). Fifty-eight pa-
tients (27.9%) had received some incomplete treatment,
for which opinion regarding further treatment was sought in
the VTBs. The majority of the patients discussed sought
further treatment plans in terms of the necessity of adjuvant
treatment (n = 117, 56.3%) or treatment completion after
having received incomplete treatment prior (n = 38;
18.3%). Most patients discussed were those with recur-
rences or for residual disease after incomplete treatment
received prior (n = 134, 64.4%), for which there were no
available treatment guidelines compared with treatment-
naive (P = .025).

There were no national or international guidelines available
for the questions raised for the majority of the patients
discussed (n = 155, 74.5%) in the VTB. Almost two thirds of
the patients discussed had nonsquamous cell carcinoma
histology (n = 137, 65.9%). The majority of the patients
discussed in the recurrent and residual disease setting
needed inputs from multiple disciplines to arrive at a con-
sensus regarding further management (n = 110; P = .05).

Survey

Fifty-two NCG centers responded to the survey (Table 2).
Most often, the reasons for discussing the patients in the
VTB were one or all of the following: no consensus at the
local tumor board discussion, second opinion, and/or
the patient scenario did not fit into standard evidence-
based guidelines.

Almost all centers (n = 51, 96.1%) had an agreement with
the decisions taken in the VTB regarding their patients. The
VTB decisions were mostly implementable in their re-
spective centers (X%). The most common reason for not
implementing the VTB recommendation was the non-
availability of expertise (n = 15, 28.8%). Most centers
discussed the VTB decisions with their patients (n = 45,

TABLE 1. Details of the Institutes That Participated in the VTB and
Features of the Patients Discussed in the VTB

Variable
N = 208,
No. (%)

Institute type

Government-funded/public hospital 106 (51)

Private/corporate hospital 93 (44.7)

Not known 9 (4.3)

Teaching hospital

Yes 140 (67.3)

No 59 (28.4)

Not known 9 (4.3)

Hospital location

Urban 130 (62.5)

Rural 69 (33.2)

Not known 9 (4.3)

Head and neck subsites of patients discussed in VTB

Oral cavity 64 (30.7)

Skull base/nose-PNS/eyelid-orbit 49 (23.5)

Thyroid 38 (18.2)

Salivary gland 16 (7.6)

Others 41 (19.7)

Histopathology

SCC 71 (34.1)

Non-SCC 137 (65.9)

Treatment setting of the patients discussed, No. (%)

Treatment-naı̈ve 69 (33.2)

Recurrent cancer 76 (36.5)

Second primary 5 (2.4)

Residual disease 58 (27.9)

Questions for VTB

Diagnostics 2 (1)

Primary treatment plan 49 (23.6)

Further treatment 117 (56.3)

Adjuvant treatment 38 (18.3)

Follow-up 2 (1)

Availability of guidelines (national/international) for the
VTB question

Available 53 (25.5)

Not available 155 (74.5)

Abbreviations: nose-PNS, nose and paranasal sinuses; non-SCC,
nonsquamous cell carcinoma; SCC, squamous cell carcinoma; VTB,
virtual tumor board.
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86.5%). Almost all centers (n = 51, 96.1%) agreed that the
VTB was also a useful educational platform.

DISCUSSION

Our study demonstrated the feasibility of disease-specific
virtual tumor boards for oncology care and case-based
learning in India. Public-funded/government and private
and corporate cancer care providers, appeared to benefit
from participation in VTBs, regardless of whether they were
academic or nonacademic centers; similarly, both rural and
urban hospitals participated regularly in these sessions.Most
clinical scenarios being discussed had no existing standard
evidence-based guidelines underlining the fact that VTBs
are complementary to guidelines. Complex clinical scenarios
like recurrent disease were considered appropriate to get
expert multidisciplinary opinions before treatment decisions
were finalized. Most participants agreed with the discussion
and treatment decisions taken during the VTBs, discussed
them with their patients, and implemented them in practice.
Most participants also considered that the VTBs fulfilled an
important educational function.

Health care delivery systems in LMICs like India face sig-
nificant challenges because of wide socioeconomic disparity,
shortage of trained health care workers, lack of health
care facilities in rural areas, and large out-of-pocket
expenditures.13-15 The current COVID-19 pandemic has
further increased the gaps in health care because of the
nonavailability of travel facilities and shortage of expert health
care personnel and resources.16 Although our VTBs were
started much before the pandemic (in 2016), the estab-
lishment of VTBs offers a ready solution to address some of
these issues.

In our study, more than 60% of the participating centers in
the VTBs were located in urban areas, highlighting the fact
that specialized cancer care in India is mainly concentrated
in major cities. In addition, both corporate and public sector
institutes participated equally in VTBs, indicating that MDT
discussions can help in forming a consensus treatment
plan irrespective of the type of oncology care. A large
majority (65.9%) of the patients discussed in VTB were of
uncommon nonsquamous histology, with a lack of clear
guidelines in management being the reason for presenting
these patients to VTBs. As these clinical situations are
uncommon and do not fit into standard evidence-based
guidelines, individual cancer centers and oncologists may
lack the expertise or resources for the treatment of these
conditions; hence, collaborative MDTs like ours can help to
pool the experience from various institutes, provide an
opportunity to form consensus guidelines, and potentially
even lead to collaborative research protocols. This may also
benefit in improving the health care delivery and treatment
outcomes for such uncommon tumors. The majority
(n = 134, 64.4%) of clinical situations discussed in the
VTBs had either residual disease after incomplete treat-
ment or recurrent cancers. This also points to the non-
availability of guidelines to treat patients in these settings
and the necessity for discussion with experts to attain clarity
and deliver better treatment to patients.

Telemedicine (TM) has become an integral part of health
care delivery, and its use has been reported for cardio-
vascular diseases, respiratory conditions, diabetes, and
mental health issues17 and also in various oncology settings
such as remote palliative care, survivorship care, and re-
mote chemotherapy supervision.18 There has been a rapid
acceptance of TM, especially during the COVID-19 pan-
demic to continue cancer care with institutes switching to
virtual patient visits to minimize the risk of exposure in
immunocompromised patients.19-21

Virtual tumor boards with MDT can be a very useful avenue
in such situations for making expert consultations and
management plans available to a far-reaching patient base.
Various studies from Western countries have previously
reported on the use of teleconferencing for conducting a
VTB.22-24 Marshall et al22 in their experience of establishing
a regional VTB between the Houston (TX) Veterans Affairs
Medical Center (VAMC; referral center) and the New

TABLE 2. VTB Survey Questions and Responses
Variable n = 52, No. (%)

Reasons for patients sent for discussion in VTB

No consensus at tumor board discussion 11 (21.2)

Second opinion 2 (3.8)

No clear guidelines 8 (15.4)

All of the above 26 (40)

No response 5 (9.6)

Agreement with VTB decisions

Yes 51 (96.1)

No 1 (1.9)

Implementability of VTB decisions

Usually 39 (75)

Always 9 (17.3)

Sometimes 3 (5.8)

Rarely 1 (1.9)

Reasons for not implementing VTB decisions

Lack of expertise/infrastructure 15 (28.8)

Disagreement 6 (11)

Others 7 (13.4)

Are patients informed about VTB decisions?

Usually 19 (36.5)

Always 26 (50)

Sometimes 7 (13.5)

VTB as an educational platform

Agree 51 (98.1)

Disagree 0

Not sure 1 (1.9)

Abbreviation: VTB, virtual tumor board.
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Orleans (LA) VAMC (referring center) for 14 VTB discus-
sions reported that VTB was highly acceptable to both the
providers and the participants. A study from Houston, Tx,
reported that the establishment of special VTB for hepa-
tocellular carcinoma resulted in an improvement in quality
and timelines for conducting MDT and thus positively
influenced the care of patients with hepatocellular
carcinoma.9 Multidisciplinary management with tele- or
videoconferencing for patients with cancer is rapidly be-
coming an accepted norm and has several benefits to offer.

In a scoping review to study the benefits and drawbacks of
videoconferencing in oncology networks,25 it was found that
there were several benefits to patients, such as less travel
for diagnosis, better coordination of care, better access to
scarce facilities and expertise, and treatment in their own
community. Benefits for health care professionals included
optimized treatment plans through multidisciplinary dis-
cussion of complex patients, an ability to inform all health
care professionals simultaneously, enhanced care coor-
dination, less travel, and continuous medical education.
The role of VTBs as an important educational tool has also
been highlighted in our study as the majority of the par-
ticipating centers were teaching hospitals; trainees and
fellows from participating institutes were encouraged to
participate and interact with the national faculty during
VTBs, promoting case-based learning. Almost all the re-
sponders (. 98%) agreed that VTBs served as a valuable
educational resource. These benefits are likely to be more
pronounced in LMICs compared with HICs where access is
less of a problem; however, these are useful even in certain
under-resourced areas in HICs.

Teleconferencing has been reported as a largely accept-
able way of MTDs;26 however, there are certain limitations
in establishing and smooth functioning of VTB. In a sys-
tematic review to study barriers to TM, it was reported that

issues with technically challenged staff, resistance to
change, and cost of the equipment and technology are
some of the commonest problems for regular use of TM.

Our study reports the audit of VTBs conducted for patients
with head and neck cancers from a large LMIC cancer care
provider network and has several strengths. First, our VTBs
were initiated much before COVID-19 and therefore reflect
the feasibility and uptake in a noncrisis situation; the
benefits would likely be even more apparent during a crisis
like the COVID-19 pandemic. Second, the feasibility and
involvement of cancer centers in the NCG VTBs were
agnostic to the type of provider (publicly funded and pri-
vate), setting (academic or nonacademic), and location
(urban or rural). Third, most decisions taken during the
VTBs were implemented by the participating centers,
demonstrating the value that centers placed in the MDT
discussions. Finally, the educational aspects of regular
VTBs raise the prospects of upskilling nonspecialist on-
cologists and trainees. Our study has some limitations—we
do not have the follow-up data on patients in whom VTB
decisions influenced care. In addition, we were unable to
objectively quantify the educational impact of the VTBs
beyond the survey results. Nevertheless, our study adds
substantially to the literature on virtual approaches to
multidisciplinary decision making in cancer.

In conclusion, our study confirms the feasibility and utility of
VTBs in our health care model to provide access to multi-
disciplinary expertise in cancer centers, facilitate discussion
among professionals especially for managing uncommon
malignancies and clinical situations, and act as an important
educational platform in LMICs. With the COVID-19 pan-
demic forcing the adoption of technology in virtually all areas
of health care, this model can be replicated across medical
specialities and promote superior care in situations where
multidisciplinary decision making is critical.
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