
Pituitary Centers of Excellence

Pituitary tumors and associated neuroendocrine disorders pose significant challenges in
diagnostic and therapeutic management. Optimal care of the “pituitary patient” is best
provided in a multidisciplinary collaborative environment that includes not only expe-
rienced pituitary practitioners in neurosurgery and endocrinology, but also in otorhi-
nolaryngological surgery, radiation oncology, medical oncology, neuro-ophthalmology,
diagnostic and interventional neuroradiology, and neuropathology. We provide the
background and rationale for recognizing pituitary centers of excellence and suggest
a voluntary verification process, similar to that used by the American College of Surgeons
for Trauma Center verification. We propose that pituitary centers of excellence should
fulfill 3 key missions: (1) provide comprehensive care and support to patients with
pituitary disorders; (2) provide residency training, fellowship training, and/or continuing
medical education in the management of pituitary and neuroendocrine disease; and (3)
contribute to research in pituitary disorders. As this is a preliminary proposal, we rec-
ognize several issues that warrant further consideration including center and surgeon
practice volume as well as oversight of the verification process.
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T
he term center of excellence (COE) has been
used in various fields of medicine and is
already widely used in the field of pituitary

disorders. A search of the term pituitary center of
excellence using Google’s search engine provides
more than 23 000 results. Currently, the term
pituitary COE is self-designated by individual
centers without defined criteria or a certification
process. Such labeling may be warranted; how-
ever, in other instances, it may inspire patient
confidence in centers or practitioners without an
established track record in pituitary tumor
management. In the present era when Internet-
based searches can have a major influence on
patients’ medical care decisions,1,2 establishing
objective and verifiable criteria for designation as
a pituitary COE would be beneficial for patients
and elevate standards for centers that strive for
excellence in the care of pituitary patients. We
review the literature supporting the establish-
ment of pituitary COEs, suggest criteria for

COE recognition, consider the development of
standards of care, and discuss potential pitfalls.

HIGH PREVALENCE AND IMPACT
OF PITUITARY TUMORS WARRANT
COE DEVELOPMENT

Contemporary studies indicate that pituitary
tumors are far more common than previously
thought. Several recent population-based studies
estimated the prevalence of pituitary adenomas.
The largest meta-analysis on pituitary adenoma
prevalence by Ezzat et al3 found an overall
estimated prevalence of 16.7% (1 in 6 individ-
uals), including 14.4% in autopsy studies (range,
1%-40%) and 22.5% in radiological studies
(range, 1%-35%). Three recent studies of clini-
cally relevant pituitary adenomas from Belgium,4

Switzerland,5 and the United Kingdom6 docu-
mented relatively consistent prevalence rates of
94, 80.5, and 77.6 cases per 100 000 population,
respectively (or 1 case per 1064, 1241, and 1288
individuals, respectively) (Table 1). These 3
studies suggest that clinically relevant pituitary
adenomas are likely to be prevalent at a rate of
almost 1 per 1000 individuals worldwide. Three
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recent studies addressing the incidence of newly diagnosed
clinically active pituitary adenomas from Sweden,7 Finland,8

and the United States9 also documented fairly consistent rates
of 1 to 4 in a population of 100 000 per year.

The spectrum of the clinical presentation of pituitary
adenomas and other parasellar tumors is wide, and the sequelae
of hormonal and neurological derangements can severely impair
quality of life and shorten lifespan.10-17 Although pituitary
adenomas and related lesions such as craniopharyngiomas are
generally considered histologically benign, invasive and aggres-
sive subtypes do occur, and disease control, particularly for
endocrine-active pituitary adenomas and craniopharyngiomas,
often requires multimodality treatment, which may include
surgery, medical therapy, hormone replacement, and radiother-
apy or radiosurgery. Given the high prevalence of pituitary
tumors and the complexity of their diagnosis and management,
there is a need to increase awareness within the medical
community and lay public about the impact of pituitary tumors
and related hormonal disorders. There is also a need to facilitate
timely and appropriate diagnostic evaluation for patients and
help them find experienced pituitary specialists for optimal care.
These objectives may be ideally met on broad scale by creating
pituitary COE criteria based on a clinical track record in
pituitary patient care, as well as in training and educational
activities and pituitary-related research.

HISTORY OF COEs

The term COE has been given numerous definitions, without
clear consensus on its meaning. For the purposes of this discussion,
we define a COE as a cohesive team of specialists who promote
collaboration and apply best practices in a specific focus area to
improve results and overall outcomes. In the United States, the
term COE was first associated with a health care-related
organization in 1991when theCenters forMedicare andMedicaid
Services started its Medicare Participating Heart Bypass Center
Demonstration project. Initially, designation as a COE was
focused on lowering health care costs as its primary goal.18 In

1996, Centers for Medicare and Medicaid Services attempted to
extend this negotiated package price to patients undergoing total
joint replacement. However, this proposition was opposed by the
American Academy of Orthopedic Surgeons, affirming that
“there is no conclusive evidence showing that participating
centers are better providers of care than nonparticipating
facilities.”18 This project was finally abandoned in 2002 in part
because the agency’s proposed bundled payment was so low that
it did not cover either physician or hospital costs.
Another example is the National COE in Women’s Health

established in 1996 by the US Department of Health and
Human Services.19 To be recognized as such, the center had to
link an academic program with medical specialties to improve
care for women, promote research in women’s health issues,
improve education for health care providers, and promote
programs to serve the underserved.19 From 1996 to 2007, more
than 20 centers were designated as COEs in women’s health.
However, since the end of this federal program, there has been no
formal re-evaluation by the US Department of Health and
Human Services to assess maintenance of this recognition.
A current active model of COE in medicine is that of bariatric

surgery.20 The American Society of Bariatric Surgery and the
American College of Surgeons launched the COE Programs
aimed at identifying practices, surgeons, and institutions able to
deliver care to bariatric patients in the safest and most efficient
way.21,22 In 2006, Centers for Medicare and Medicaid Services
established a national coverage policy for bariatric surgery. The
American Society of Bariatric Surgery has contracted the Surgical
Review Corporation, a private entity third party to evaluate the
applications from various centers.23 The review committee grants
a provisional status valid for 2 years if the applying center fulfills
all 10 requirements as detailed in Table 2. Before the end of the
provisional status, health centers are encouraged to submit an
application for full approval as an American Society for Metabolic
and Bariatric Surgery Bariatric Surgery COE. In this specific
example, patients requiring bariatric surgery and the payer are
empowered to choose a surgeon with an excellent track record
and compare outcome data with benchmark standards.24

TABLE 1. Recent Studies Detailing Prevalence and Incidence of Clinically Relevant Pituitary Adenomas

Reference

No. of Patients (for Prevalence Studies)

Study Period (for Incidence Studies) Country Measured Data

Prevalence

Daly et al4 68 Belgium 94/100 000

Fontana and Gaillard5 44 Switzerland 80.5/100 000

Fernandez et al6 63 United Kingdom 77.6/100 000

Incidence

Hemminki et al7 1958-2002 Sweden 1/100 000 (period 2000-2003)

Raappana et al8 1992-2007 Northern Finland 4.0/100 000

McDowell et al9 2004-2007 United States 2.7/100 000
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Other examples of effective implementation of COEs on
a national scale are the designation of trauma centers and systems
as well as Stroke Centers. Trauma Centers are examples of the
verification model. The American College of Surgeons (ACS)
established in the 1970s guidelines for the development, operation,
and verification of trauma centers and systems. This effort focused
on multispecialty surgical and critical care teams at designated
medical centers with strict criteria for Level I to IV trauma centers.
The benefits of this highly regulated and monitored program have
been extensively documented in the literature, both nationally and
internationally, initially in terms of mortality but also morbidity for
trauma victims and particularly for patients with moderate and
severehead injury.25-29 Although the designation of a trauma center
is determined by individual state law provisions, the ACS ranks
trauma centers (Levels I-IV) based on specific criteria including
a minimum required volume of severely injured patients, the
availability of a certain number of surgeons/emergency physicians/
anesthesiologists, the presence of an education program as well as
preventive and outreach programs (for Level I centers). Consul-
tation and verification programs directed by the ACS allow regular
validation of resources available at trauma centers. Establishment of
trauma centers has helped to build contemporary national registries
tabulating outcome measures throughout the continuum of care
for this patient population, leading to national norms and standards
for trauma outcomes. Verified trauma centers are unequivocally
viewed as an indispensable component of our health care system.

In 2000, the Brain Attack Coalition identified key elements that
stroke centers should include. The Brain Attack Coalition developed
recommendations for the establishment and operation of primary
and comprehensive stroke centers to improve the medical care of
patients with strokes.30,31 In 2003, the Primary Stroke Center
Certification Program, developed in collaboration with the
American Heart Association/American Stroke Association, was
launched by the Joint Commission. Certification was awarded to
primary stroke centers that demonstrated compliance with national

standards, primary stroke center recommendations, clinical practice
guidelines, and performance measurement and improvement
activities.30 As of January 1, 2011, there were more than 800
certified primary stroke centers in 49 states. Recently, it was shown
that Joint Commission primary stroke center–certified hospitals had
lower 30-day risk standardized mortality rates and better outcomes
than noncertified hospitals.32,33 Large randomized, controlled trials
evaluating the efficacy of this certification process and subsequent
new standard of care for stroke patients are currently under way.

RATIONALE FOR COE IN PITUITARY
TUMOR MANAGEMENT

Advances in Endoscopic Surgery, Radiosurgery,
Endocrinology, Imaging, and Pathology

Numerous studies over the past 2 decades established that
transsphenoidal surgery performed by experienced transsphenoi-
dal neurosurgeons is a safe and effective procedure and the initial
treatment of choice for nonfunctioning pituitary adenomas,
acromegaly, Cushing’s disease, thyroid stimulating hormone–
secreting adenomas, pituitary apoplexy, and some prolactinomas,
as well as symptomatic Rathke cleft cysts, many craniopharyng-
iomas, and some clival chordomas.
Advances over the past 15 years in neuroanatomy, surgical

technique, microinstrumentation, endoscopy, and surgical naviga-
tion have contributed to the rapid evolution of transsphenoidal
pituitary surgery into an established subspecialty. Increasingly,
pituitary surgery is performed by an endoscopic or endoscope-
assisted technique, often in collaboration with ear, nose, and throat
surgeons, to maximize visualization of the cranial base, the sella and
its contents, and parasellar structures.34-38 Although there is some
evidence suggesting that endoscopy may help maximize tumor
removal, the impact on remission rates, pituitary gland dysfunc-
tion, and surgical complications remains under evaluation.36,38-47

Paralleling progress in transsphenoidal surgery have been
advances in medical therapies for hormonally active pituitary
adenomas, particularly in acromegaly48,49 and prolactinomas,50

as well as better appreciation of hypopituitarism and its treatment
paradigms.51,52 For patients with pituitary adenomas that are not
controlled by surgery or medical therapy, stereotactic radiotherapy
and radiosurgery have been shown to be safe and effective second-
or third-line therapies. Computer-based targeting techniques have
become increasingly sophisticated, allowing safer deliver of
radiotherapy not only for residual or recurrent pituitary adenomas
and craniopharyngiomas, but also for parasellar meningiomas.53-60

Pathological analysis of pituitary tumors has become more and
more challenging as novel categories have been defined by the
World Health Organization.61-63 Although most adenomas may
be easily classified, others may be more difficult and require the
expertise of a dedicated and experienced neuropathologist, given
the potential implications for further treatment.63 The molecular
signatures of pituitary adenomas using genomics and proteomics
are being increasingly used to help indentify invasive and atypical

TABLE 2. Summary of American Society for Metabolic and Bariatric

Surgery Bariatric Surgery Center of Excellence Criteriaa

Criteria Description

1 Institutional commitment to excellence

2 Surgical experience and volumes determined by the ASBS

and ACS

3 Designated medical director

4 Responsive critical care support

5 Appropriate equipment and instruments

6 Surgeon dedication and qualified call coverage

7 Clinical pathways and standard operating procedures

8 Specialized nurses, physician extenders, and program

coordinator

9 Patient support group

10 Long-term patient follow-up with longitudinal database

aASBS, American Society of Bariatric Surgery; ACS, American College of Surgeons.
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adenoma subtypes.64-66 Immunohistochemistry, proliferative
biomarker studies, and ultrastructural electron microscopic
studies have enhanced understanding of tumor behavior and
provided new therapeutic targets. Markers such as p53 immu-
noreactivity, MIB-1 index, and O6-methylguanine-DNA meth-
yltransferase expression are being investigated and increasingly
applied in clinical management of patients with atypical or
aggressive adenomas.67-70 For example, treating aggressive
atypical adenomas with the alkylating agent temozolamide has
shown initial but variable success and opened potential novel
treatment avenues, although O6-methylguanine-DNA methyl-
transferase expression does not reliably predict responsiveness to
temazolamide as it does in glioblastoma.67,68

Transsphenoidal Surgery Outcomes and Experience

As is the case in many areas of surgery, numerous studies show
better outcomes and lower complication rates in centers withmore
experienced transsphenoidal surgeons.71-76 Ciric et al77 assessed
the incidence of complications after transsphenoidal surgery
performed by a cross-section survey of US neurosurgeons. Data
were gathered through the responses of neurosurgeons to
a questionnaire regarding 14 specific complications that was
sent to 3172 surgeons; there were 1162 respondents and data
from 958 neurosurgeons were analyzed. Among respondents,
87% reported having performed fewer than 200 procedures,
9.7% reported 200 to 500 transsphenoidal operations, and 3%
reported more than 500 operations. The incidence of compli-
cations was higher with less experienced surgeons, and there was
a significant decrease in morbidity and mortality after 200 and
500 transsphenoidal operations.77 Ciric et al caution the readers
regarding extrapolations of their results because these data rely on
the honesty and accuracy of the respondents.

Similarly, Barker et al78 studied the volume–outcome relation-
ship of transsphenoidal surgery for pituitary tumors in a repre-
sentative sample of US hospitals. This study used the Nationwide
Inpatient Sample Hospital Discharge database for the years 1996
to 2000. The median annual number of operations for pituitary
tumors was 10 per hospital or 3 per surgeon. For 23% of patients,
no other transsphenoidal surgery was reported that year by their
surgeon.78 Patients treated at high-volume hospitals by high-
volume surgeons had lower mortality rates, better hospital
discharge dispositions, and fewer complications.78 It is important
to note that this data source is accurate for endpoints such as
mortality and discharge dispositions, but potentially less for
complications. Indeed, the coding for such events is known to be
incomplete. Furthermore, this data source did not allow Barker
et al to evaluate the effect of caseload on surgical efficacy
(postoperative endocrine status, visual status).

Other recent studies have confirmed this volume–outcome effect
for pituitary tumors as well as for primary and metastatic brain
tumors.75,79-82 For example, using Nationwide Hospital Discharge
database over a 12-year period, Barker et al showed that adult
patients undergoing resection or biopsy of primary brain tumors

had a lower mortality rate and adverse discharge disposition when
treated at higher volume centers compared with lower volume
centers.82 The impact of accumulating volume and experience was
also confirmed in our own experience. Over 10 years with 812
patients with pituitary and other parasellar tumors, complication
rates decreased over time; after the initial 500 cases, the incidence
of cerebrospinal fluid leaks (3%-0.8%), hematomas (1%-0.3%),
carotid artery injuries (0.6%-0.3%), and neurological deficits
(0.8%-0) decreased in the subsequent 312 patients.34 Reoperation
series also indicate the importance of surgeon experience and
likelihood of surgical failure or success.83-85 In our own experience
of 30 repeat operations for patients with residual endocrine-
inactive adenomas, suboptimal bony exposure at the sphenoid or
sella or both was found in all 30 patients and was thought to be
a key factor in subtotal removal at the first operation.84

These multiple studies indicate that a high surgical volume
allows surgeons to learn from past experience and to apply
accumulated knowledge to patient selection, surgical goals, and
operative techniques to achieve optimal outcomes and avoid
complications.16,34,73,74,76,80,86,87 This experience–outcome effect
is likely more pronounced in complex cases such as invasive
adenomas, reoperations for recurrent adenomas, and other
challenging parasellar pathologies such as giant pituitary adenomas,
Cushing’s disease, craniopharyngiomas, and clival chordomas.

Limitations of Neurosurgical Training in
Transsphenoidal Surgery

Data from the US Accreditation Council for Graduate Medical
Education (ACGME) indicate that transsphenoidal surgical
experience during residency training may be limited in many US
training programs.88 Jane et al88 assessed the incidence of
pituitary lesions encountered in the ACGME-approved residency
training programs as well as the exposure of residents to
transsphenoidal surgery. The mean annual number of trans-
sphenoidal operations in US training programs was 39 (range,
7-250, mode 14), with 31% of training centers performing fewer
than 20 transsphenoidal operations per year and 80% performing
fewer than 50 per year.88 At the time that this study was reported
in 2005, only 7 training centers were performing more than 100
transsphenoidal operations annually. The Residency Review
Committee for Neurological Surgery did conclude that most
residents finishing approved training programs have limited
experience with transsphenoidal surgery, with most graduates
having performed a significant part in only 5 to 10 trans-
sphenoidal operations.
A further consideration related to training is the distinct

anatomy of the endonasal surgical approach. Understanding
ventral, medial, and lateral cranial base anatomy, learning to
maneuver instruments and the endoscope through a narrow
surgical corridor, maximizing exposure, and achieving effective
cranial base reconstruction techniques requires significant practice
and training.89,90 At the end of residency, many trainees may also
have an insufficient experience in pituitary patient management
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including patient selection, surgical technique, and perioperative
endocrine management. The results of a survey by the Congress
of Neurological Surgeons suggest that additional fellowship
training in endonasal transsphenoidal surgery for 6 to 12 months
at a high-volume center may be important for residents
completing training at a lower volume center who want to have
a significant pituitary tumor practice.91

Another important consideration is that the overall volume of
cases of transsphenoidal surgery is relatively small compared with
other areas of neurosurgery. For example, recent data indicate that
the total spine surgery and transsphenoidal surgery volumes (all
resident years) in US ACGME-approved training programs for
2008 to 2009 were 40 861 and 3628, respectively (Neurological
Surgery Case Log, National Data Report, 2009). This greater
than 10:1 ratio between general spine cases and transsphenoidal
cases is also reflected in the overall number of cases performed
across the country and further emphasizes that in many training
programs, exposure to transsphenoidal surgery is very limited.

Endocrinology Perspective

Some endocrinologists have expressed their conviction that
optimal results for surgical treatment of pituitary tumors are
obtained in the hands of experienced surgeons practicing in
dedicated centers.92-94 Endocrinologists have also recognized their
responsibility in choosing the “best” surgeon for their patients,
even if this meant referring outside their local service area.93,94

They state that finding a skilled pituitary surgeon is not only
important for optimal patient care and outcome, but is also
economically justified because fewer patients will require adjuvant
treatment or reoperation or experience surgical complications.93

PROPOSED MISSION OF PITUITARY COEs AND
RECOGNITION PROCESS

Given the complexity of pituitary tumors and related hormonal
disorders, optimal care for pituitary patients is best provided by
experienced practitioners, working in a collaborative environment
using state-of-the-art techniques and therapies. In this way,

treatment advances in transsphenoidal surgery, endocrinology,
radiation oncology, and medical oncology can be focused together
to optimize outcomes (Figure). To be recognized as a pituitary
COE, we propose that centers fulfill the following 3 primary
missions as detailed in Table 3: (1) provide multidisciplinary
optimal clinical care to patients with pituitary tumors and related
disorders; (2) provide residency, fellowship training, and/or
continuing medical education and patient support; (3) contribute
to research in the field of pituitary disorders.
As the first mission states, pituitary COEs should aim to provide

state-of-the-art care for patients with pituitary tumors and related
hormonal disorders using an integrated team approach that includes
neurosurgeons; endocrinologists; ear, nose, and throat surgeons;
ophthalmologists or neuro-ophthalmologists; radiation oncologists;
medical oncologists; and pathologists.Consistent quality of care and
management of complex endocrine issues often demand a multidis-
ciplinary approach exemplified by a properly designed and
administered COE. Although it is surely possible to deliver
optimized care in other less formal settings, the COE model
provides an ideal framework to achieve this goal. Regarding
neurosurgical expertise, each center should have at least 1
neurosurgeonwith considerable transsphenoidal surgical experience
after completing residency training and a substantial center case
volume. As to what these volume criteria should be is unclear.
Perhaps a dedicated work force should be assembled to evaluate
whether a specific target number of pituitary disorder patients
managed per year or a target number of transsphenoidal operations
per year shouldbeused as criteria for recognition of a pituitaryCOE.
The second proposed mission for each COE is to be involved in

training and/or education in pituitary medicine. Such activities
could include training residents, fellows, and nurses, as well as
participation in pituitary disorder continuing medical education
and patient education symposia or support groups. Participation in
meetings with special interest in pituitary conditions is another
example of how physicians practicing in nonacademic centers can
fulfill this mission. Similarly, both stroke certification and trauma
center verification require an educational or training component.
The Joint Commission grants Primary Stroke Center certification

FIGURE. The multispecialty pituitary center of excellence.
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based on evaluation of standards, clinical practice guidelines, and
performance measurement activities, of which stroke education
dedicated to the population is one performancemeasure. Regarding
trauma centers, the verification review committee provides level-
specific criteria to grant certification. The following are examples of
criteria that are present in the most recent grid for optimal care: (1)
surgeons and specialists who take trauma calls have acquired 16
hours of continuing medical education per year on average or
participated in an internal educational process; (2) the trauma center
is involved in prevention activities, including public educational
activities; and (3) the hospital provides a mechanism for trauma-
related education for nurses involved in trauma care.

The third mission calls for COEs to help advance the field
of pituitary medicine by participation in research, which may
include basic or translational research, epidemiological, or clinical
studies. Basic or translational research may be difficult for some

institutions; however, all centers could perform retrospective or
prospective outcome studies to assess efficacy and safety of surgical,
radiation, or endocrine interventions. Additionally, COEs could
participate in multicenter clinical projects that would be facilitated
by this process of recognition. It will be recommended that COEs
also maintain a clinical database of surgically andmedically treated
patients, their outcomes, and surgical complications. Additionally,
participation in national clinical registries and tissue banks should
be encouraged. Such clinical databases and collaborative tissue
repositories could be used to facilitate large-scale clinical trials to
help develop standards of care and best practices and to better
understand the genomics and epigenomics of aggressive tumor
subtypes. Similar research and database requirements are also part
of the American College of Surgeons “Optimal Care for the
Injured Patient” as well as by the Brain Attack Coalition under
"Recommendations for the Establishment of Primary Stroke
Centers."30,31 In particular, Level I trauma center verification
requires centers to continually expand the body of knowledge in
the field of trauma through clinical and basic research programs
and fulfill at least 4 of 7 scholarly elements.25-27

The mechanism and process for pituitary COE recognition
needs to be determined, and possible models could be developed
from those used in designation or voluntary verification of trauma
centers, stroke centers, and bariatric surgery centers. For example,
recognition could be determined by a third party entity similar to
the Surgical Review Corporation that oversees bariatric surgery.23

Specific requirements for COE recognition could be established
by experienced pituitary surgeons, endocrinologists, and radia-
tion oncologists. We recommend that the recognition or
verification process be an ongoing process, updated at least
biannually. This would ensure that the COEs are continually
striving to fulfill their mission. The third-party entity overseeing
COE recognition would also encourage and welcome the
establishment of new COEs on a regular basis through online
society announcements and Websites such as the American
Association of Neurological Surgeons, Congress of Neurological
Surgeons, the Endocrine Society, and the Pituitary Society.

POTENTIAL IMPLICATIONS AND ISSUES OF
PITUITARY COEs

If the concept of pituitary COE is supported by the neurosurgical
and endocrinological communities, several issues still need to be
addressed. First, it is not clear which organization, such as the
American Association of Neurological Surgeons, the Congress of
Neurological Surgeons, the Pituitary Society, the International
Society of Pituitary Surgeons, the Endocrine Society, or others,
should lead this effort. Second, the organization, function, and
funding of the third-party entity that oversees the COE recognition
process would need to be structured. Third, the implications of such
a process for hospitals with lower volume surgeons and centers that
still want or need to perform transsphenoidal surgery are unclear. For
example, in patients with pituitary apoplexy and neurological
deterioration, urgent transsphenoidal surgery may be indicated,

TABLE 3. Pituitary Centers of Excellence: Primary Missions and

Criteria for Verification

Provide superior patient care for pituitary disorders

Institutional commitment to excellence

Designated medical director

Sufficient transsphenoidal surgical experience and volumes

Experienced neurosurgeon with established track record in

pituitary surgery

Experienced endocrinologist with established track record in

pituitary patient care

Multidisciplinary collaboration between neurosurgery;

endocrinology; ear, nose, and throat

Neuro-ophthalmology, oncology, radiation oncology,

neuroanesthesia, and neuropathology

Prospective data collection documenting caseload, outcomes,

and complications

Appropriate equipment and instrumentation for endonasal cranial

base surgery including endoscopic equipment

Clinical pathways and standard operating procedures

Nursing staff training in perioperative pituitary tumor patient

management and nursing program coordinator

Patient support group and community outreach/education

Provide education and/or traininga

Residency and/or fellowship training programs

Specialized nursing certifications

Continuous medical education activities

Local community activities to increase awareness of pituitary

disorders

Patient support groups

Participation in meetings with special interest on pituitary

conditions

Advance the field through researcha

Translational research

Anatomic studies

Outcomes and quality of life studies

Clinical trials

aFor educational and research activities, center of excellence verification would

not require that all components be met.
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and timely transfer to a pituitaryCOEmaynot bepossible.Although
in most instances symptoms and signs of apoplexy evolve over 12 to
24 hours and transfer from one hospital to another hospital is often
safe and feasible, the lack of pituitary COE recognition should not
preclude centers from providing emergent care. Consequently, it
may be important to have a tiered system for pituitary tumor
management such as is done for trauma center verification (eg, Level
I and II centers)25-27 and for stroke center certification (eg, primary
and comprehensive Centers).30,31 Fourth, establishing pituitary
COE recognition may concentrate expertise in some regions and
leave other regions relatively underserved. Means of encouraging
the development of new COEs in underserved areas and/or
expanding the catchment area of existing COEs may be needed.
Indeed, many patients currently travel great distances seeking
optimal medical care in various subspecialties of neurosurgery. It
would also be important to determine whether COE recognition
has measurable benefits in terms of improved patient outcomes and
reduced health care costs (eg, higher remission rates, reduced
complication rates, less need for adjuvant therapies, and shorter
length of stay) that may lead to preferential insurance coverage.95

Fifth, it is important to emphasize that although this proposal aims
to provide optimized high-quality multidisciplinary care for patients
with pituitary disorders, it is not meant to be exclusionary to lower
volume neurosurgeons and hospitals. That said, this trend toward
centralized or focused care for complex disorders is well under way
inmany areas of medicine that affect neurosurgery including stroke,
trauma, and brain tumor management.25-33,79,82 Finally, regarding
COE designation and residency training, because pituitary COE
verification would be a voluntary process and nonverification would
not preclude neurosurgeons or hospitals from performing trans-
sphenoidal surgery, the lack of verification would not necessarily
limit residency training. Furthermore, the establishment of COE
criteria should be an impetus for all neurosurgical training programs
to voluntarily seek verification. This process would undoubtedly
enhance their training experience as it pertains to pituitary
disorders. For residents in neurosurgical training programs who
cannot meet the COE criteria and who want additional training in
this area, they should be given the opportunity to perform electives
at higher volume pituitary COEs under the supervision of
dedicated pituitary surgeons. Certainly, the concept of pituitary
COE recognition will need further thorough validation. A pilot
study in currently established high-volume centers may be
a reasonable next step. Finally, we acknowledge that this proposal
to recognize pituitary COEs is based on observational studies and
expert opinions and not on class I evidence.

CONCLUSION

An abundance of data suggests that optimal management of
the pituitary patient requires a coordinated multidisciplinary
approach by experienced specialists. Creating an objective
recognition process for pituitary COEs would help achieve this
goal. The leading neurosurgical and endocrine societies should
join together to address this need. Such an effort would enhance

patient care, increase public awareness, promote training and
expertise, and advance research in the management of pituitary
tumors and related hormonal disorders. The participation of
pituitary COEs in national clinical registries and tissue banks is
key in their mission to significantly contribute to the growth of
knowledge of pituitary diseases and help tailor future treatment
paradigms. We acknowledge that this preliminary proposal
warrants further consideration regarding the verification process
including issues of center and surgeon practice volume as well as
oversight of the verification process.
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COMMENTS

T he authors provide a thoughtful but limited proposal for defining
pituitary centers of excellence (PCOEs) for the care of pituitary tumor

patients. The justification for this organizational structure is primarily
based on a perceived volume–outcome relationship, increasing com-
plexity of pituitary management, and the multidisciplinary care required
for these patients. The pillars of the proposed PCOE are optimal patient
management, medical education, and research that centers would the-
oretically facilitate. A fundamental question underlying the authors’
proposal is whether centralization of subspecialized neurosurgical care (or
any subspecialized medical field) will improve these fundamental aims.
COEs seem meritorious, and in fact the increase in academic medical
centers took place for these very reasons. However, a distinction must be
drawn between patient level and societal level outcomes. Although an
individual patient may conceivably receive better care at a PCOE, it does
not necessarily follow that a PCOE, which excludes outside clinicians,
actually improves the overall health of the population (in this example,
that population of patients with pituitary lesions).
Although the association of subspecialization, volume, and outcome

has been demonstrated in a number of neurosurgical domains, there is not
clear evidence that a systematic centralization of care improves outcome.
Thus, the creation of these entities would be based primarily on expert
opinion rather than on a strong evidence base. Although a COE strategy
has been applied in non-neurosurgical fields with some success, they are
not always a panacea. For example, COEs for bariatric surgery have been
shown to reduce access to care. Because disparities in access to pituitary
resection already exist, such a phenomenon could erode any beneficial
effect of increased volume. Moreover, a number of studies have demon-
strated that designated COEs do not improve the outcome of bariatric
surgery. Therefore, the primary mission of PCOEs, optimal multidisci-
plinary care, might very well not be fulfilled by the creation of these
entities. Furthermore, the additional costs associated with COEs may not
be justified. Additionally, as quality metrics become increasingly impor-
tant and reimbursement becomes more dependent on performance, the
development of benchmarks is critical. Although PCOEs could perhaps
facilitate collaborative research, mechanisms are being developed to
facilitate multicenter, prospective outcomes research. PCOEs may be 1
means of establishing such benchmarks, but certainly with prospective,
multicenter observational registries, the field of neurosurgery can derive
similar data.
This provocative article will likely generate heated discussion within

organized neurosurgery on how to provide the highest level of patient care
as well as the implications of the inherent conflict between individual
patient care and the greater scope of public health.

Brad E. Zacharia
Jeffrey N. Bruce

New York, New York
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I n an article that will raise eyebrows along with hackles, the authors
propose the designation of pituitary centers of excellence (PCOEs).

Such centers would have multidisciplinary expertise in neurosurgery,
endocrinology, medical and radiation oncology, neuro-ophthalmol-
ogy, and neuropathology. The idea is to promote high standards of care,
training, and research for a condition that, although not terribly rare, is
“fought over,” so that experience is diffused widely across the neu-
rosurgical community. As in other surgical conditions and techniques,
increasing experience has been found to correlate with better results.
So PCOE designation seems like a worthy goal. The authors suggest
that such centers should participate in national clinical registries, from
which useful outcome data could be gleaned.
Whether to set a minimum number of pituitary surgeries per year as

a criterion for designation may remain a matter of controversy because
80% of American neurosurgical training programs report doing
fewer than 50 such operations yearly (1 proposed minimum number).
On the other hand, the average annual number of cases from
such centers is 39. So, how many transsphenoidal operations are
needed by a graduating resident to gain general expertise with the
technique and with management of patients with pituitary tumors? If
a program sees more than 3 of these patients/cases per month, is that
not enough? Surely there are other kinds of surgery that we expect new
attendings to do, despite having seen fewer than that number during
training.
Thus, the question in the end is begged: is organized surgery, on the

whole, not doing a good enough job of training surgeons to manage
patients with pituitary tumors? Or is this something that ain’t broke
and doesn’t need fixing?

Michael Schulder
Manhasset, New York

T his study lays out a detailed, researched, and reasoned case for
establishing a center of excellence (COE) certification process for the

treatment of pituitary disease. The key justifications are that (a) the quality
of surgical outcomes improve with surgical volume, (b) integrated, mul-
timodality team collaboration by multiple specialties ensures the best
treatment decisions, (c) the quality of care can be judged by selected
treatment outcome measurements, along with educational and research
accomplishments, and (d) most residency training programs do not pro-
vide an adequate volume of pituitary cases to prepare residents for inde-
pendent surgical responsibility.
COE certification can have several advantages. Certification of

quality using consensus standards has been customary in improving
medical practice since Abraham Flexner surveyed and rated medical
schools in 1910, revolutionizing medical education. Certification
through the American Board of Medical Specialties member boards,
such as the American Board of Neurological Surgery, is widely accepted
as a standard of knowledge and training. The American College of
Surgeons Trauma Center verification program “validates the resources
for trauma care at trauma centers,” aiming to set minimum standards
for trauma care. As mentioned in this article, the American Society for
Metabolic and Bariatric Surgery has provided a certification program
for bariatric surgery programs aimed at improving safety and quality
since 2004.
On the other hand, the proposal justification and the proposed

criteria for pituitary COE certification have several potential prob-
lems. First, if successful, the program would divert cases from non-
certified programs and practices, reducing their experience even

further. Second, it suggests a tiered system of surgical designation
similar to stroke and trauma center levels, but surgeons cannot
maintain expertise if only performing rare emergency transsphenoidal
procedures while diverting routine procedures to the COE. Third,
rather than simply to improve quality and outcomes, the proposal
suggests the COE designation be used for competitive advantage to
gain market share by circumventing usual referral networks and
redirecting referrals through Internet publicity or insurer payment
differentials for designated centers. Fourth, the COE criteria are more
exclusive than the programs to which they are compared (trauma,
stroke, bariatric surgery), favoring academic over community
programs with the emphasis on training and research criteria. Fifth,
the disclaimer that “the proposal. . .is not meant to be exclusionary to
lower volume neurosurgeons and hospitals” is misleading because the
whole purpose of the proposal is to be just that.
Neurosurgeons have long debated whether complex surgical cases

should be concentrated in high-volume academic center programs.
The same argument for referral to multidisciplinary centers of excel-
lence can be made for virtually every subspecialty area of neurosurgery:
cerebrovascular, glioma, epilepsy, functional, pediatric, complex
spine, pain, trauma, brachial plexus, and numerous other anatomic
and pathological subcategories. All require coordination of multiple
specialties and technical capabilities. All are performed in multiple
different practice settings, with different degrees of integration of the
participating multimodal specialties. All could potentially be
improved by certification of program structure, process, and out-
comes. However, no certification process should aim to eliminate
competent surgeons and capable practices and programs from treating
conditions for which they are qualified by training and experience and
inclined by interest.

James R. Bean
Lexington, Kentucky

T he authors provide a thoughtful analysis of the development and
implementation of pituitary centers of excellence. The authors are

correct in recognizing that pituitary and other sellar lesions require
a comprehensive treatment team involving the coordinated efforts of
surgeons, endocrinologists, radiologists, radiation oncologists, and path-
ologists. Although thenotion of a “center of excellence” has existed within
the medical community for several years, its definition and application
have varied with little regard for standardization or accreditation. In
today’s medical environment characterized by heightened scrutiny of
individual performance and patient outcome measures, all attempts to
clarify the requirements for a center of excellence should be commended.
Here, the authors propose strict criteria that define a pituitary center of
excellence with particular emphasis on 3 key areas: experienced, mul-
tidisciplinary patient care; postgraduate medical education; and focused
research endeavors.
Although well intended in both conception and purpose, a system of

formal pituitary centers of excellence has several limitations. First, estab-
lishment of a third-party regulatory body charged with the initial and
continuing accreditation of potential centers involves considerable cost
with an as-yet unidentified payer. Funding sources are likely to remain
scarce unless a more in-depth cost-effective analysis can demonstrate
a center’s measurable economic benefit in concrete benchmarks (eg,
decreased readmission rates).
Second, and even more important, patient access to adequate medical

care could decrease. A center’s requirement for residency training limits

PITUITARY CENTERS OF EXCELLENCE

NEUROSURGERY VOLUME 71 | NUMBER 5 | NOVEMBER 2012 | 925

Copyright © Congress of Neurological Surgeons. Unauthorized reproduction of this article is prohibited.



the number of potential sites to 101 neurosurgical training programs in
the United States currently approved by the Accreditation Council for
Graduate Medical Education.1 If centers must then perform at least 50
transsphenoidal procedures each year, only 20 centers remain when
factoring the data presented by Jane et al.2 When all criteria are met, the
number of prospective future centers rapidly decreases. The authors
concede potential limitations for a patient in need of emergent/urgent
surgery in the somewhat limited case of pituitary apoplexy. However,
a more common scenario likely involves the pituitary patient with visual
deterioration who is in need of semielective surgery, but presents in
a geographically underserved location and is financially unable to travel
to a distant center.
Neurosurgeons should always strive to improve the outcomes of our

pituitary patients. This mission will continue to include the collaborative

efforts of our fellow colleagues from multiple disciplines. However, the
large-scale adoption of a pituitary center of excellence model awaits
additional economic and medical access data.

Devon Haydon
Ralph Dacey, Jr
St. Louis, Missouri
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