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Introduction

Introduction Head and neck cancer are rare and require complex medical and
surgical management. Regionalization or centralization of care, defined as the
concentration of patients with complex diseases from a specific area in institutions
with more experienced and highly functional multidisciplinary teams, may be an
alternative to achieve better oncologic outcomes.

Objective To systematize the current knowledge regarding the centralization of care
in head and neck oncology and its consequences in the practice of related surgeries.
Data Synthesis Currently, there is evidence that this strategy shows better oncologic
outcomes in centers with greater volumes, greater adherence to evidence-based
clinical guidelines and quality indicators, and a multidisciplinary team in charge of
decision-making. The center in Ontario, Canada, is framed as an example of this
strategy, achieving improved outcomes while maintaining a high level of quality.
Conclusion Although more high-quality studies are needed to support this strategy,
we believe that the evidence already available is sufficient to consider it a valid option
to improve the oncologic outcomes of patients.

skin (non-melanoma and melanoma), and skull base
carcinomas, as well as sarcomas. The most frequent

Malignant neoplasms represent a tremendous burden on
healthcare systems worldwide. According to data published
in the fifth edition of the Global Cancer Observatory (GLO-
BOCAN) for 2020, the incidence of cancer worldwide was
estimated to be 19.13 million cases, along with 10.0 million
cancer deaths in that year.’

Head and neck cancers are a heterogeneous group of
malignant neoplasms composed of six groups, depending
on their origin: endocrine, mucosal, salivary glands,
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are the mucosal carcinomas derived from the upper aero-
digestive tract (UADT), which had an overall incidence of
approximately 878 thousand cases in 2020. The second
most frequent is thyroid cancer, with an incidence of
586 thousand cases in 2020." Despite the data mentioned
above, it must be considered this cancer type is infrequent,
taking into account that worldwide, the most frequent one
is lung cancer, with an estimated incidence of 2.2 million
cases, followed by breast and colorectal cancer, with an
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incidence of 2.261 million and 1.1 million cases respective-
ly, in 2020."

As a result, various public health measures have been
adopted to prevent and treat this condition. The objective of
this review is to describe one of those strategies, which is the
regionalization of patient care.

Review of Regionalization or Centralization
of Health Care

Regionalization or centralization of health care is defined as
the act of concentrating cases or patients with diseases in a
specific area in institutions with multidisciplinary teams
that have greater experience and are highly functional to
achieve better results, especially in complex cases that
require more resources for treatment.>> About this issue,
there are publications that show better overall survival
outcomes among patients treated in specialized institu-
tions.>* The following paragraphs review the different key
points of regionalization.

Multidisciplinary Team
The management of patients with head and neck cancer
requires consideration of multiple factors, making therapeu-
tic decisions challenging. Among these factors are those
related to histology, subsite, staging, age, sex, comorbidities,
and psychosocial aspects, all of which must be strictly
analyzed before treatment.”> For this, a multidisciplinary
team should be established, composed of a wide range of
health professionals so that each case is approached from all
angles. This group should include head and neck surgeons,
reconstructive surgeons, medical oncologists, radiation
oncologists, radiologists, and pathologists, all ideally special-
ized in the head and neck, in addition to specialists in
palliative care, speech therapists, dietitians, physiothera-
pists, and nurses specialized in head and neck care. Addi-
tionally, including computer scientists and biostatisticians
would also benefit the team, as they could manage the data
from patient care to analyze them and thus improve the
decision-making processes, which are fundamental for the
performance of clinical audits. For the multidisciplinary
team to be efficient and achieve more effective coordination,
it should be in tertiary health centers.®

In this regard, there are publications that show better
oncological outcomes when a multidisciplinary team is used
in the care of these patients. One of these publications was
the study conducted by Friedland et al., who retrospectively
analyzed the results of 726 cases of head and neck cancer in
the same institution, divided between those who were and
weren’t managed by a multidisciplinary team. Among their
results, it stands out that stage IV patients and those who
were managed by a multidisciplinary team had a better
overall survival rate at 5 years compared to those who
were not managed by a multidisciplinary team, with a
hazard ratio (HR) of 0.69, a 95% confidence interval (95%CI)
of 0.51 to 0.88 (p=0.004). Furthermore, greater use of
concomitant chemoradiotherapy was observed in the group
managed by a multidisciplinary team (p = 0.004).” It can be
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inferred from this study that the improved survival rates in
these patients is probably due to better diagnosis, more
accurate staging, more efficient therapeutic approach, and
better communication between the different specialties.®

There is no consensus on the exact number of cases to
ensure that this team has the necessary experience to deal
with this type of rare disease, as this number varies depend-
ing on the country involved. For example, in 2004, the United
Kingdom’s National Health Service recommended a mini-
mum of 100 cases per year per multidisciplinary UADT
cancer team, which involves a designated population of
over 1 million people per institution.®

On the other hand, this multidisciplinary team should not
only focus on primary treatment but also on subsequent
rehabilitation. This rehabilitation team should contain spe-
cialized nurses, dietitians, dentists, physiotherapists, speech
therapists, occupational therapists, psycho-oncologists and a
team of social workers. This is extremely important for
achieving complete and adequate management in this
population.®

Volume-Outcome Association
Some publications show that institutions with a higher
volume of patient care have better outcomes. This has
been observed especially in the surgical area, specifically
in complex surgeries. This was first introduced by Birkmeyer
and collaborators in 2002 when they published a study in
which they analyzed the associated mortality in six types of
cardiovascular and eight types of oncological surgical pro-
cedures. With a sample of 2.5 million people, they observed
that mortality decreased as the hospital volume increased,
which varied widely depending on the type of procedure.’

This study showed that, for high-risk or complex surgical
procedures, treatment in a high-volume hospital would
mean a lower probability of postoperative death. However,
this depends on the type of intervention the patient under-
goes, which implies not only that the “hospital volume”
factor influences the best results, but pre-, intra-, and
postoperative care also determine the outcome. One of the
factors proposed is “surgeon volume”, which is defined as the
number of surgeries per year per surgeon, could have a
greater incidence in procedures that do not require pro-
longed postsurgical management.®'°

Regarding head and neck surgical oncology, studies have
shown the association between volume outcomes. In 2014,
Eskander et al. published a systematic review and a meta-
analysis incorporating a total of 17 studies, which demon-
strated that independent to head and neck cancer subsite,
volume definition or outcome assessed, high-volume hospi-
tals (HR: 0.886; 95%CI: 0.820-0.956) and high-volume sur-
geons (HR: 0.767; 95%Cl: 0.641-0.919) were associated with
longer survival.'! Subsequently, Eskander et al. evaluated the
relationship between the surgical volume of both surgeons
and hospitals and overall survival in patients with head and
neck cancer, using the Ontario database between 1993 and
2010, with a cohort of 5,720 patients. It was determined that
only volume per hospital was associated with that outcome
after adjusting the analysis for the variables analyzed (HR:
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0.976; 95%Cl: 0.955-0.997). An interesting point of this study
is that a minimum threshold was estimated to achieve a
linear relationship between overall survival and the number
of surgeries performed, which was 30 surgeries per year per
surgeon, and 75 surgeries per year per institution.!?

Quality Indicators

To refer to health quality indicators, we use the classic
paradigm proposed by Donabedian,'® which classifies
them into structure, process, and outcome indicators. Each
type of indicator has a different purpose. For example, to
estimate oncological outcomes, such as overall survival or
recurrence rate, outcome indicators are the most important,
but to assess the quality of health care, the most relevant
indicators are process indicators.' The indicators related to
head and neck cancer care will be discussed below.

First, structural indicators reflect the environment in
which healthcare is framed. There are two major factors
that determine this type of indicator: personnel and equip-
ment. For instance, the number of health professionals or
institutions for a given population, as well as the interdisci-
plinary network in which they are located. These indicators
alone do not guarantee quality and may not even represent
good indicators of the care provided.'”

Process indicators are used to evaluate the delivery of
health care to the population. They include all the steps in the
patients’ management trajectory from at the institution or
with the professional.'® For this reason, the best indicators
come from evidence or scientific studies in which a given
practice results in a favorable outcome (which is known as
the standard of care).

Head and Neck Multidisciplinary Oncology Meeting
(Tumor Board)
It is essential that interdisciplinary teams make decisions in
complex cases to obtain better results. Therefore, it is
necessary to establish a head and neck oncology multidis-
ciplinary team (MDT) that meets on a weekly basis to cover
new cases.®’ Variations of up to 60% have been documented
in both staging and management of these patients in the
presence of MDTs, which reflects their importance.'®
Some publications support the hypothesis that MDTs can
have an impact on final oncologic outcomes. In a retrospec-
tive study by Liu et al., two periods were analyzed in the
same center: before the presence of MDT, which included a
cohort of 98 patients, and after, which included a cohort of
126 patients, giving a total of 224 participants. The average
follow-up was 2.8 years, and most cases were in the
advanced stage (68%). It was observed that the specific
survival rate (SSR) improved significantly in the after-
MDT cohort with 5 years of 75%, compared with 5 years
of 52% for the before-MDT cohort. This reflects a signifi-
cantly lower risk of death, with a hazard ratio (HR) of 0.48."7
Although the correlation between MDT and better oncologic
outcomes is uncertain, we presume it would lead to more
accurate diagnosis and staging, which would allow a refine-
ment in the management plan and lead to better
results.'8-20
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Adherence to clinical practice guidelines
Clinical practice guidelines (CPG) are developed based on
evidence using the best information available up to the date
of publication. However, their application should be taken
with care, considering that the target populations may be
different from the studies that present the CPG recommen-
dations.’® Theoretically, adherence to CPG recommenda-
tions would decrease treatment variability and improve
evidence-based management.12

Gourin et al. published a retrospective study, which
analyzed the association between adherence to the Ameri-
can National Comprehensive Cancer Network’s guidelines,
and short- and long-term outcomes in patients diagnosed
with laryngeal squamous cell carcinoma (SCC). They demon-
strated that high-quality treatment (with greater adherence
to clinical guidelines) was associated with a lower probabili-
ty of weight loss, with an odds ratio (OR) of 0.6 (95%CI: 0.5-
0.8), esophageal stricture (OR: 0.5; 95%CI: 0.3-0.8), gastro-
stomy dependency (OR: 0.5; 95%CI: 0.4-0.7), airway obstruc-
tion (OR: 0.7; 95%CI: 0.6-0.9), tracheostomy (OR: 0.5; 95%CI:
0.3-0.7), and pneumonia (OR: 0.7; 95%ClI: 0.5—0.9).21 This is
the only publication to date which relates adherence to
clinical guidelines with a better clinical outcome.

Time of initiation of initial and adjuvant treatment
An important issue is the timing of treatment initiation from
initial diagnosis." This is due to the rapidly progressive
nature of this disease in a complex and functionally vulner-
able anatomical area, which directly impacts survival and
quality of life." One way to address this situation is to
improve referral from primary healthcare and reduce wait-
ing times. For instance, the United Kingdom’'s National
Institute for Health and Care Excellence has been published
a CPG for the recognition and referral of suspected cancer,
which was updated in 2015, specifying when such patients
should be seen by the specialist, which is 14 days from
referral from primary care. Despite these well-established
waiting times, their true impact is not yet well known.%?

The impact of the waiting time from diagnosis to initiation
of treatment has not been properly studied with level I
evidence; however, some studies have attempted to define
a threshold demonstrating its impact on survival. Murphy
et al. published a retrospective study using the National
Cancer Database in patients with head and neck SCC who
received treatment with curative intent. They analyzed
51,655 patients and determined that a treatment initiation
time of 61 to 90 days independently increased the risk of
mortality (HR: 1.13) when compared with less than 30 days.
They also determined threshold ranges, between 46 to
52 days and between 62 and 67 days, with a more consistent
increase in the risk of death beyond 60 days.”

Other relevant times are the time between surgery and
the start of adjuvant radiotherapy when indicated, and
between surgery and completion of adjuvant therapy
when necessary, the latter of which is also known as package
time.?* Despite some heterogeneity in the definition, it is
generally accepted that the time between surgery and adju-
vant therapy should be limited to less than or equal to

International Archives of Otorhinolaryngology ~ Vol. 29 No. 3/2025 © 2025. The Author(s).

3



Regionalization of Health Care in Head and Neck Cancer

6 weeks, which has shown to have an impact on reducing the
risk of death in patients treated surgically for head and neck
SCC.>* On the other hand, the package time is not well
established and has a variable definition ranging from 77
to 100 or more days.25 Although its impact is not well
established, observational studies have shown a lower sur-
vival in patients with a package time of more than
12 weeks.?

Surgical oncology and quality criteria
Regarding surgical quality criteria, it is important to note that
there are currently no quality criteria adopted by any na-
tional quality institution to evaluate this area. However,
attempts have been made to determine the indicators that
would have a concrete impact on oncologic outcomes.

Cramer et al. published in 2017 a study where they
analyzed the impact on oncologic outcomes of five quality
indicators in patients with head and neck SCC who under-
went surgical treatment, specifically on overall survival,
using the NCDB database between 2004 and 2014. These
five indicators were: negative surgical oncologic margins;
neck dissection with a number greater than or equal to 18
lymph nodes; access to adjuvant radiotherapy, if indicated;
access to adjuvant chemoradiotherapy, if indicated; and
initiation of adjuvant therapy within a 6-week period fol-
lowing surgery. Management was considered high-quality if
it met more than 75% of the indicators. A total of 76,853
patients were included in this study, and compliance with
these factors on an individual basis significantly reduced the
risk of death. It was also determined that academic and/or
high-volume centers, defined as centers with > 160 surgeries
in a 10-year period, had better oncologic results than nonac-
ademic and low-volume centers. When analyzing those with
high-quality management, the adjusted risk of death was
reduced by 19%, being more likely to receive high-quality
management in higher-volume centers.?°

However, it is interesting to note that this type of metric is
easily measurable and can be evaluated at a national or
regional level to be considered a quality criterion in oncol-
ogic surgery. On the other hand, there have been attempts to
determine quality indicators in the case of reconstruction
with free microvascular flaps in head and neck surgery.

Eskander et al.?® published a retrospective study in 2018
that analyzed 515 patients who underwent head and neck
reconstruction using free flaps at Ohio State University to
determine predictors for prolonged hospital admission, re-
admission within 30 days, and readmission to the operating
room within 30 days. The predictors found were tumor
location in the oral cavity and pharynx, blood transfusion,
diabetes mellitus, or any type of complication (both medical
and surgical) for prolonged hospital admission. Furthermore,
absence of preoperative evaluation, presence of any type of
postoperative complication for hospital readmission, and
advanced age were predictors for readmission to the operat-
ing room. Thus, efforts should be made to find early pre-
dictors of complications and the preoperative clinical
evaluation should be a quality indicator, due to its impact
on early readmission.
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The last group is the outcome indicators, which refer to
the evaluation of the final result of health care. For this
reason, historically, the most important indicator in oncolo-
gy has been overall survival. At this point, it is important to
point out that, despite improvements on technology, espe-
cially regarding treatment with radio or chemoradiotherapy,
the focus was not only on improving survival as such, but also
on reducing both their acute and late toxicity."”

Therefore, another important topic regarding outcome
indicators is the evaluation of adverse events to oncologic
treatments in head and neck. This is of great importance
when considering that related treatments correspond to the
14th most common cause of disease burden worldwide.?” In
the particular case of head and neck cancer, these adverse
events, related both to surgical treatment and to chemo or
radiotherapy, are well known and should be systematically
reported and recorded in order to determine deficits and
possible strategies to improve the results of a particular
department. Among the adverse effects are those derived
from ablative surgery, such as functional difficulties, scar-
ring, cosmetic and communication alterations, as well as
others derived from radio or chemotherapy such as fibrosis,
osteoradionecrosis, or xerostomia.'?

The concept that encompasses the evaluation of quality of
life and functional aspects, as well as mental health and the
management of complications, are the “survivorship” out-
patient clinics, where patients are periodically evaluated in
parallel to oncologic controls to evaluate and manage the
aspects described above.

Compliance to Quality Indicators

The above-mentioned indicators have a concrete oncological
impact on the management and outcomes of patients with
head and neck cancer. This has been demonstrated in other
surgical areas, where the adoption of quality indicators in
different centers improves surgical outcomes, reducing the
number of complications and also reducing the costs associ-
ated with health care.?® Therefore, in 2007, the American
Head and Neck Society (AHNS) approved the first group of
quality indicators for oral cancer and, in 2009, for laryngeal
cancer. Both sets of indicators are very similar and include
aspects such as documentation of pathological anatomy,
diagnostic stage, tobacco cessation counseling, interdisci-
plinary evaluation by surgical oncology, medical oncology,
and radiation oncology, and standardized follow-up for early
detection of recurrence, second primaries, complications,
and hypothyroidism in the case of radiotherapy.?

In head and neck oncology, the RARECAREnet project
working group have elaborated, through a panel of multidis-
ciplinary experts in the management of this type of cancer,
11 quality indicators that address both diagnosis and treat-
ment care for patients with head and neck cancer, with a
focus on surgery and radiotherapy, not addressing chemo-
therapy. The same working group conducted an observation-
al study incorporating the cancer registries of four European
countries (Italy, Holland, Slovenia, and Scotland) to evaluate
their degree of compliance for each quality indicator, specif-
ically SCC of the larynx, oral cavity, oropharynx, and
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hypopharynx. Regarding the oncological management it
showed that adherence to CPG was high in patients with
localized disease with a range of 72 to 79%. However, it was
low in advanced disease with a range of 19 to 44. Regarding
time to adjuvant radiotherapy, most patients started adjuvant
radiotherapy 8 weeks after surgery, ranging from 52% to 79%." 8

Currently, more studies are needed to determine whether
greater compliance with these quality indicators could
improve oncological outcomes in these patients. However,
the previously mentioned study shows a room for improve-
ment in this issue.

Benefits in Resource Management

Health care systems are currently seeking strategies to
increase the value of the services provided and the argu-
ments explained above favor the adoption of public policies
that lead to the allocation of greater efforts to centralize the
treatment of these more complex conditions. Such policies
have been implemented in several countries, including the
United Kingdom, Netherlands, Canada, and Australia, which
have made efforts to consolidate the care of complex cases in
high-volume institutions in order to improve quality and
reduce associated costs.>°~3? However, there are no econom-
ic studies, nor are there any with a high level of evidence to
support this assertion.

The Ontario Experience
The province of Ontario, Canada, is one of the most important
examples of the regionalization of cancer treatment. Since
1998, a surgical oncology program has been in place under
the Cancer Care Ontario (CCO), aiming to address the high
variations in diagnostic and surgical procedures performed
on cancer patients in Ontario in the face of the limited
evidence available in the early 1990s.2

This program led to the formation of surgical oncology
departments in regional cancer centers, to promote referrals to
these centers. Additionally, this program has promoted strat-
egies to improve surgical care, developing evidence-based CPG
and establishing standards for surgical procedures especially
for those centers far from the large cities of the province.
Among the strategies adopted, the creation of “Centers of
Expertise” for highly complex surgeries stands out, in order
to ensure a better outcome for patients?. In addition to the
strategies adopted to reduce surgical service delivery time. A
waiting time strategy (WTS) for oncologic diseases was creat-
ed and led by the CCO. This established the maximum waiting
times for certain groups of diseases, defining different objec-
tives according to priority levels for different diseases.?

Specifically, in patients with head and neck cancer, most
ablative surgeries are performed in experienced centers,
accounting for most patients with oral cavity (90%),
laryngeal/hypopharyngeal (98%), and salivary gland cancers
(57%).33 Regarding their oncologic outcomes, there was a
clear improvement in the institution’s volume after control-
ling for clustering and patient/treatment covariates, with a
2.4% decrease in the HR of death for every 25 additional
cases.'® These results support the management strategies
adopted by the province.
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Conclusion

The centralization of health care in complex diseases,
especially in oncology, has been shown to improve out-
comes. This strategy could be associated with greater
experience and coordination between oncologic and
allied health teams. Moreover, it is associated with the
advantages of high-volume institutions, which are more
likely to have a better-trained multidisciplinary team and
better structural elements to resolve the inherent complex-
ities of these scenarios. These better outcomes lead to
longer survival and potentially better quality of life for
patients.

While it is true that this may lead to a decrease in the
volume and experience of lower-volume hospitals, in rare
diseases such as head and neck cancers, it is imperative to
aim for the best quality of treatment and possible outcomes.
Although more high-quality studies are needed to support
this strategy, we believe that the evidence already available is
sufficient to consider it a valid option to improve the
oncologic outcomes of patients.
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