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In letteratura esistono lavori che correlano l’esperienza del radioterapista oncologo con la
sopravvivenza dei pazienti affetti da neoplasie del distretto testa-collo. Sia uno studio del
Trans-Tasman Radiation Oncology Group che uno del Radiation Therapy Oncology
Group hanno dimostrato ridotte compliance e sopravvivenza nei pazienti trattati con
tecnica 3DCRT in centri low-volume rispetto a quelli trattati in centri high-volume.

Gli autori di questo lavoro hanno analizzato l’impatto dell’expertise del centro sull’outcome
di pazienti affetti da neoplasie del distretto testa-collo trattati con tecnica IMRT.

A tale scopo sono stati analizzati 6212 pazienti trattati da 778 radioterapisti oncologi

L’importanza	dell’expertise	 nel	trattato	con	IMRT	dei	pazienti	
affetti	da	neoplasie	 del	distretto	testa-collo.

(a	cura	di	C.	Franzese)
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A B S T R A C T

Purpose
Over the past decade, intensity-modulated radiation therapy (IMRT) has replaced conventional
radiation techniques in the management of head-and-neck cancers (HNCs). We conducted this
population-based study to evaluate the influence of radiation oncologist experience on outcomes in
patients with HNC treated with IMRT compared with patients with HNC treated with conventional
radiation therapy.

Methods
We identified radiation providers from Medicare claims of 6,212 Medicare beneficiaries with HNC
treated between 2000 and 2009. We analyzed the impact of provider volume on all-cause mortality,
HNC mortality, and toxicity end points after treatment with either conventional radiation therapy or
IMRT. All analyses were performed by using either multivariable Cox proportional hazards or Fine-
Gray regression models controlling for potential confounding variables.

Results
Among patients treated with conventional radiation, we found no significant relationship between
provider volume and patient survival or any toxicity end point. Among patients receiving IMRT, those
treated by higher-volume radiation oncologists had improved survival compared with those treated by
low-volume providers. The risk of all-causemortality decreased by 21% for every additional five patients
treated per provider per year (hazard ratio [HR], 0.79; 95%CI, 0.67 to 0.94). Patients treatedwith IMRTby
higher-volume providers had decreased HNC-specific mortality (subdistribution HR, 0.68; 95% CI, 0.50
to 0.91) and decreased risk of aspiration pneumonia (subdistribution HR, 0.72; 95% CI, 0.52 to 0.99).

Conclusion
Patients receiving IMRT for HNC had improved outcomes when treated by higher-volume providers.
These findings will better inform patients and providers when making decisions about treatment, and
emphasize the critical importance of high-quality radiation therapy for optimal treatment of HNC.

J Clin Oncol 34:684-690. © 2016 by American Society of Clinical Oncology

INTRODUCTION

Radiation therapy is a mainstay of treatment in
patients with head-and-neck cancer (HNC);
however, the proximity of the tumor to sensitive
normal tissues poses unique challenges in the
delivery of radiation. Radiation fields that are too
small can lead to cancer progression, whereas
radiation fields that are too big can lead to long-
term toxicity that can dramatically impact patient
quality of life. The perceived skill required to treat
this cancer is illustrated by the National Compre-
hensive Cancer Network clinical guidelines, which

specify that “…all patients need access to specialists
with expertise in the management of patients with
[HNC] for optimal treatment.”1(p9)

Prior research regarding radiation therapy in
patients with HNC demonstrates a potential link
between treatment center experience and survival. A
report from the Trans-Tasman Radiation Oncology
Group found that noncompliant radiation plans
were seenmore often from cancer centers that had a
low volume of patients enrolled in clinical trials, and
were associated with decreased survival.2 More
recently, the Radiation Therapy Oncology Group
(RTOG) found worse overall survival among
patients treated at low-volume accruing centers.3
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Esaminando con un’analisi multivariata la correlazione tra volume del centro e la
mortalità globale, una riduzione di questa è presente nei pazienti trattati con tecnica
IMRT in centri considerati high-volume. Il rischio di morte si riduce infatti del 21%
all’aumentare di 5 pazienti annui.

Inoltre una piccola ma significativa differenza in termini di overall survival è dimostrata
tra i due gruppi. Nessuna differenza è evidenziata per i pazienti trattati con tecnica
convenzionale.

All’analisi della tossicità, l’unica differenza evidenziata riguarda l’incidenza di polmoniti
ad ingestis che appare ridotta nei pazienti trattati in centri high-volume.

patients treated with IMRT (subdistribution HR, 0.72; 95% CI,
0.52 to 0.99). No significant relationships were observed with
other toxicity end points in either the conventional or IMRT
cohorts (Fig 3).

DISCUSSION

The key finding of this retrospective population-based analysis
relates to the impact of radiation provider experience on survival in
patients receiving IMRT for HNC. Among patients treated with
IMRT, for every five additional patients treated per provider per
year, the risk of all-cause mortality decreased by 21%. The findings
in of this study have the potential to impact both the patient and
provider. From a patient perspective, choosing the physician who
will treat a cancer is one of the principal decisions any patient with
cancer will make. This study provides patients with valuable data to
better inform this decision process. In addition, this study offers
guidance to oncologists and surgeons who refer patients with HNC
to radiation oncology.

Our study complements previous work byWuthrick et al3 that
reported on a secondary analysis of the HNC radiation therapy trial
RTOG 0129. Wuthrick et al found that patients treated at his-
torically low-volume accrual centers had a significantly greater risk
of death (HR, 1.91; 95% CI, 1.37 to 2.65). Additional research by
Peters et al,2 who performed a secondary analysis of the phase III
chemoradiation therapy trial TROG 0202, further supports the
relationship between treatment center volume and patient survival.
However, the studies by Wuthrick et al3 and Peters et al2 observed a
benefit among patients treated with 3D conformal radiation
(IMRT was not included in either study), whereas we found no
difference among patients treated with conventional radiation. The
underlying explanation for our differing results with 3D conformal
radiation is not clear, but could be a result of the fact that clinical
trial participants may be different from the general Medicare
population. Clinical trial participants are a highly selected
group of patients who, in general, are younger and have better
performance status and fewer comorbidities than do Medicare
patients older than 65 years. In addition, this study evaluated dif-
ferences at the level of the provider, whereas the studies byWuthrick
et al3 and Peters et al2 evaluated outcome at the level of the treating
institution.

The finding of improved survival among patients treated by
high-volume providers raises questions about how best to pro-
vide care for this population and reduce inequality among
patients. Regionalization of care presents one potential solution
and has shown improved outcomes in other health care areas,
such as trauma21; however, regionalization in radiation oncology
would have to address the logistical issues of treatment. From a
patient perspective, traveling or relocating for the typical 6- to
7-week course of head-and-neck radiation could create a sig-
nificant personal or financial burden for the patient or their
family. Other potential solutions might involve improved training
or novel educational resources for practicing physicians. The
constant evolution of technology in radiation oncology—from
two-dimensional to 3D conformal radiation, to IMRT, to ster-
eotactic radiation—underscores the need for continuing edu-
cation. Groups like the American Society for Radiation Oncology

already promote continuing education with skills-based educa-
tional sessions at national meetings.22 Advances in technology
could also offer potential solutions such as semiautomated target
delineation,23 knowledge base planning,24,25 or telemedicine, any
of which could enable the transfer of expert knowledge to local
radiation therapy centers without requiring physician or patient
travel.

With any research evaluating the impact of provider expe-
rience on patient outcomes, identifying the specific elements of
treatment that directly improve outcomes becomes a key area of
focus. In the current study, one must consider the impact of the
radiation oncologist in every part of patient care, including
ordering and interpreting staging studies, defining radiation target
volumes, overseeing radiation treatment planning and treatment,
managing toxicity, and arranging appropriate cancer follow-up
and survivorship care. Variability in any one factor in this complex
chain could influence outcomes after treatment; however, our
observation that experience impacts outcome only in the IMRT
cohort strongly suggests a level of provider proficiency with IMRT is
required for optimal outcomes. This assertion is backed by the
RTOG 0022 study, which evaluated IMRT in oropharyngeal cancer
and noted higher failure rates among patients with major protocol
violations in IMRT radiation plans.6 In addition, whereas tumor
delineation and radiation plan quality have been implicated as
sources of poor patient outcomes, existing research also suggests that
IMRT may be more sensitive to setup errors than conventional
radiation therapy.26

Our study has limitations that must be acknowledged. Our
method of estimating provider volume underestimates the true
provider experience for a given radiation oncologist as our study
population was limited to Medicare patients over the age of 65.
This method introduces the possibility of misclassification of
provider volume, which could have an unpredictable impact on
our results. However, similar methods used to estimate surgeon
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Conclusioni:

Anche se con uno studio retrospettivo, gli autori riaccendono la questione ancora
aperta della regionalizzazione delle cure. Mentre la concentrazione delle risorse
potrebbe essere considerata una soluzione al problema, un trattamento lungo 6-7
settimane da eseguire fuori dalla propria regione potrebbe avere per il paziente un
notevole impatto sociale e finanziario.

Alternativa interessante potrebbe essere un miglioramento del training e l’utilizzo di
moderne tecniche di educational. Infatti società come l’ASTRO e l’ESTRO hanno
intenzione di investire su interessanti sessioni di skill-based education durante i
meeting internazionali nonché di telemedicina.

and hospital volume have been externally validated in the surgical
literature.14,17,18 This research also focused on patients who were at
least 66 years, and therefore, our findings might not be general-
izable to a younger population. The retrospective nonrandomized
nature of this study creates the potential for selection bias, in which
healthier patients or those with more favorable disease could seek
out more experienced providers. In addition, because of a lack of
data, we cannot comment on potentially confounding risk factors,
such as smoking, body habitus, human papillomavirus status, or
the specifics of radiation therapy, including dose and target, all of
which affect outcomes. Furthermore, although we controlled for
median income, residual confounding could bias the results as
patients with higher socioeconomic status could seek care from
high-volume providers and better manage the post-treatment care,
resulting in improved survival. Finally, the findings in this study do
not necessarily indicate that the individual radiation oncology
provider impacts patient outcomes. Higher-volume radiation
oncologists may simply reside in more adept multispecialty hos-
pitals or health care networks better suited to caring for the
complex needs of patients with HNC. Treatment of HNC requires a
multidisciplinary team that relies heavily on the infrastructure of
the treatment center to provide the necessary support throughout
the course of disease.

This study, to our knowledge, represents the first evaluation
of how the patient volume of a radiation oncologist can affect
patient outcomes after radiation therapy. We found that patients

treated with IMRT potentially benefit from treatment by a
provider with experience in managing patients with HNC. This
information has the ability to better inform patients and pro-
viders alike, and suggests the importance of high-quality radi-
ation therapy to optimally manage patients with HNC. Despite
our findings, however, unmeasured confounders and selection
bias could influence our results; future research should attempt to
validate these findings.
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Fig 3. Impact of radiation provider volume on
survival and toxicity after radiation stratified by (A)
conventional radiation (n = 3,970) or (B) intensity-
modulated radiation therapy (n = 2,242). The points
on the plot represent adjusted hazard ratios and
subdistribution hazard ratios for the impact of pro-
vider experience. *In the case of all-cause mortality,
the adjusted hazard ratio is presented, whereas for
all other outcomes the adjusted subdistribution
hazard ratio is presented. Horizontal bars represent
95% CIs and P-values are reported on the right.
Numbers in parentheses represent number of
events.
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