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Introduction

e strict relationship between quality of care and
provider’s experience was underlined until late 1970
by luft et al. (1). nowadays endocrine surgery is a
distinct sub-specialty of general surgery dedicated to
surgical treatment of thyroid, parathyroid and
adrenal glands’ disease and gastrointestinal and pan-
creatic neuroendocrine tumors. The advantages giv-
en from the sub-specialisation of a surgeon and/or a
center are commonly accepted and a number of
manuscripts concerning this aspect have been pub-

lished in the last decade (2-5). since the improving
in outcomes of high volume hospitals and surgeons
was demonstrated in several studies, there is a world-
wide trend towards a centralization of endocrine
surgery procedures (4). The surgeons who had a spe-
cific interest for the surgical treatment of endocrine
disorders founded the american association of en-
docrine surgeons [aaes] in the early eighties. since
then, during the decades, several national and conti-
nental endocrine surgery societies were born (6-10).
some societies, such as aaes, created a fellowship
for improving a specific training. at the same time,
the european union of medical specialists has ar-
ranged certification examinations in es and, more
recently, in endocrine neck surgery (ens) (11).
despite all these efforts in improving the training of
endocrine surgeons, their real advantage is still un-
known, anyway the emphasis on positive volume-
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PRISMA criteria, we selected 87 paper and, after the study selection
was performed, 22 studies were finally included in this review.

All articles included were unanimous in attributing to activity vo-
lume of surgeons as well as centers a substantial importance. Some dif-
ferences in outcomes between these investigated categories have been
found: best results of the high volume surgeon is evident expecially in
terms of complications, on the contrary  best outcomes of a high volume
center are mainly economics, such as hospital stay and general costs of
the procedures.

A cut-off of 35-40 thyroidectomies per year for single surgeon, and
90-100 thyroidectomies for single center appears reasonable for iden-
tifying an adequate activity. Concerning parathyroidectomy, we can
consider reasonable a cut off at 10-12 operations/year. More studies
are needed in a European or more circumscribed perspective.
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outcome relationships is widely believed. it led us to
an evaluation of volume activity’s impact in terms of
quality of care. 

The aim of present review is to fix how many
procedures are necessary for achieving optimal re-
sults in ens (thyroid and parathyroid) and which
specific outcomes are influenced by a high volume
surgeon and hospital. 

Methods

The systematic narrative review of the present
manuscript is fully compliant with Prisma criteria
(12). according to these guidelines, the selection of
the studies included in the present review has been
conducted as follow.

Literature search strategy
an electronic literature review was performed on

medline by using the medical subject headings
(mesH) “high volume”, “endocrine surgery” with
the Boolean operator and. Three independent inves-
tigators (Gm, CP, and rG) performed this research.
The publications in english language of the past fif-
teen years were systematically included but the com-
monly referenced and/or highly regarded older pub-
lications were also considered. we also searched ref-
erence lists of articles identified by this search strat-
egy and selected those we judged relevant. 

Selection criteria
we took into consideration clinical trials, reviews

and meta-analyses that investigate about surgeon
and hospital volume, hospital costs, length of stay,
survival as regards as thyroid(ectomy) and parathy-
roid(ectomy).

Study selection
eighty-nine papers were found according to this

search strategy.
in the first stage, all titles and abstracts were read

and selected according the mentioned selection cri-
teria, and 16 abstracts were then excluded. seventy-
three articles were selected for further reading. we
excluded 45 papers that did not meet quality criteria
or evaluated a too small sample.

in this second stage, some full text was also ob-
tained for relevant papers, as well as any citations for
which a decision could not be made from the ab-
stract. 

final decision regarding inclusion were based after
reading full article and 28 papers was considered eligi-
ble for this review. finally, 22 articles were selected. 

we did not perform a metanalysis of the collect-
ed data due to extreme variability of the samples,
methods of data collection, subjects investigated and
outcomes evaluated.

The search process was performed as in figure 1.

Results

among articles included in this review, surgical
interventions/year threshold needed for reaching
good outcomes in endocrine surgery procedures
varies in accordance with the type of procedure (thy-
roidectomy, parathyroidectomy). moreover, the
cut-off to identify high volume surgeons differ from
those stated for high volume centers. in these arti-
cles, we also found differences in outcomes (compli-
cations, costs, appropriateness or completeness of
the procedure performed, recurrence rate). Con-
cerning thyroidectomy, this cut-off ranges from ≥23
thyroidectomies/year per surgeon to ≥100 (13-16)
thyroidectomies per surgeon. some authors adjusted
surgeon’s volume per case-mix and calculated vol-
ume across a fixed period (6 years) (17). minimum
hospital volume needed for reaching a satisfying lev-
el of safety is less clear and ranges from 50 and 200
procedures per year (4, 18). These boundaries ap-
pear arbitrary, although reasonable, in some cases
(14, 16). in other papers, it was stated on the basis
of the number of thyroidectomies performed per
year, as mean of cases number performed each year
for each individual surgeon, for these years in which
that surgeon performed at least one thyroid surgery
procedure. (13, 15). a study recently published
from al-Qurayshi and coll. was led on the basis of
american inpatients database sample (nis) that in-
volves about 8 million of hospital stays of around
1000 hospitals as a sample representative of 20% of
community hospital in usa. Then, over 77.000 dis-
charges corresponding to drGs concerning the thy-
roid surgery were involved. on the basis of thy-
roidectomies performed per each year, surgeons
were classified into low-volume (≤ 25th percentile:
1-3 thyroidectomies per year), intermediate volume
(from 26th to ≤ 75th percentile, 4-29 thyroidec-
tomies per year) and high volume (> 75th percentile,
30 or more thyroidectomies per year). several po-
tential biases, such as sex, race, age, socioeconomic
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characteristic, payers of health care services, obesity
and other comorbidities, extent of surgical operation
(unilateral, bilateral, neck dissection) hospital char-
acteristics were also taken into account. This study
showed that the complications’ rate and even costs
decrease significantly if the thyroid surgery is per-
formed by higher volume surgeons (19). adam et al.
(20) used a multivariate logistic regression model
with restricted cubic splines (rCs) to estimate the
association between annual surgeon volume and in-
cidence of the complications. This statistic model
draws a flexible function with robust behaviour at
the tails of predictor distributions.  The use of this
model was aimed to fix the range of annual surgeon
volumes corresponding to a change in the relative
log odds of experiencing any postoperative compli-
cation. This is the first study in which a statistical
method has been used for establish activity volume
threshold that resulted in 26 or more cases per year
(21). in a study conducted at the Kaiser Permanente
northern California and Kaiser Permanente south-
ern California regions, nearly 200 surgeons that op-
erated more than 15.000 patients from 2008 to
2013 for thyroid diseases were involved. surgeons
were categorized at first into three groups (low, in-
termediate and high volume) because of the dubi-

ousness in providing exactly the cut-off between low
and high-volume. Then, surgeons’ allocation in a
specific group were done by creating similar volumes
of patients as much as possible. The three resulting
groups were low-volume (≤ 20 procedures per year),
intermediate volume (21-40) and high volume sur-
geons (> 40 procedures per year). afterwards, only
patients operated by low and high volume surgeons
were taken into consideration, and then matched for
avoiding biases linked to differences between two se-
ries. The study showed advantages in favour of high
volume surgeons in terms of length of surgery,
length of stay, outpatient procedures rate and 30-
days all cause readmission rate, but no significant
changes in terms of specific complications (22). on-
ly a few studies have been done outside the usa: in
a systematic review and meta-analysis conducted in
Taiwan, annual surgeon volume was categorized in-
to dichotomous variable that were set by dividing
the whole study population in two halves. There-
fore, the exact cut-off were determined each study
year, steadying around 70 cases per year. This study
showed significant advantages of the high volume
surgeon’s group in terms of costs, length of stay but
not in mortality rate (23).  in a study from nouraei
et al., surgeon volume was calculated by dividing to-

Figure 1- Search process.
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tal number of thyroidectomies performed by an in-
dividual surgeon and number of years of specific ac-
tivity. so, low volume (<10 thyroidectomies per
year) and high volume surgeons (>50 thyroidec-
tomies per year) categories were compared in a study
involving more than 72.000 procedures performed
between 2004 and 2012. even in this study, pa-
tients’ advantages operated by high volume surgeons
were evident in terms of complication’s rate and
length of stay (24). one more study involving more
than 147.000 patients from 2000 to 2009 con-
cerned specifically neck hematoma following thy-
roid and parathyroid surgery. in this study, surgeons
were classified into three categories and the advan-
tages of high volume surgeons (100 or more thy-
roidectomies) were significant in comparison with
low-volume ones (<10 procedures per year) (25). in
a study focused on thyroid carcinoma outcomes,
adkisson et al. grouped surgeons into narrow
thresholds of thyroidectomies per year: 10, 20, 25,
30, 50 and 100. surgeons performing more than 30
thyroidectomies per year had better results in terms
of completeness of surgical resection (≥ 50 cases/year
for advanced cases) (26). another study compared
two groups of surgeons, general versus endocrine
surgeons working in the same institution, in terms
of surgeon’s age, volume, years of practice, special-
ized training in neck endocrine surgery on postoper-
ative complications (permanent rln palsy and per-
manent hypocalcaemia). The study showed that
high volume surgeons, performing > 40 procedures
per year, have a lower incidence of postoperative
complications such as vocal fold palsy and hypocal-
caemia compared to general surgeons, performing 5
thyroidectomies per year. moreover, surgical opera-
tions performed in each center resulted more com-
plex in endocrine surgeons group that performed
19,5% of thyroidectomies and neck dissections,
compared to none neck dissection of general sur-
geons group. The study also showed that surgeons
aged between 35 and 50 years had better perfor-
mances compared to younger or older colleagues;
however, it was not able to define exactly the thresh-
old of procedures needed for achieving optimal re-
sults. This exact minimum, defining a high volume
surgeon, remains unknown (27). The cut-off values
for hospital volume do not change in method of def-
inition among the various studies examined com-
pared with the methods for fixing the surgeon’s vol-
ume ones. most of the studies that focused advan-
tages of  high volume centers in reaching better re-

sults in thyroid surgery highlighted, in particular, an
increased incidence of total thyroidectomy, case
complexity, and cancer diagnoses (5, 14), a reduced
incidence in avoidable reoperations (18), length of
stay (23) and need in radioiodine ablative treatment
(28). Table 1 summarizes the most relevant studies
cited. Briefly, outcomes clearly connected with the
hospital volume are mainly economic and manageri-
al (hospital stay, costs). moreover, a high volume
center seem to be more performant in front of com-
plex cases (completeness, reoperations, need of ra-
dioiodine ablative treatment). a high volume sur-
geon seems to be safer, promising a reduced inci-
dence of complications. Concerning threshold for
defining a high volume surgeon or centre, in the lack
of consensus among the studies taken into consider-
ation, it seems reasonable to fix them in >40-50 and
>100-150 respectively for surgeon and hospital. of
course, high volume surgeon’s performance should
be considered in 7-10 years, whereas hospital vol-
ume should match surroundings specialties, such as
endocrinology, nuclear medicine, radiology in
which a service of CT and nmri is available, on-
cology, orl, iCu and, at least a network in which
a thoracic surgery and more specialistic services are
available (29). 

Beyond thyroidectomy, parathyroid surgery
needs a skilled team for managing cases frequently
complex, from initial diagnosis to postoperative fol-
low-up. we found very few studies that specifically
concerned parathyroid surgery. High volume thy-
roid surgeons and centers seem to influence
favourably parathyroid surgery results (18). abdulla
et al. categorized hospital volume into five groups,
corresponding to rough quintiles: very low (1-4 pro-
cedures per year), low (5-9), medium (10-19), high
(20-49), and very high (≥50). Complications rates
(neck hematoma, vocal fold palsy, hypocalcemia)
and reoperations decreased in high volume centers,
so a realistic target caseload of around 15 cases an-
nually was recommended (30) according to other
studies (31). These papers are summarized in Table
2. we are convinced that a skill in endocrine neck
surgery is a useful common ground for improving
both thyroid and parathyroid surgery results.

Discussion

results of endocrine neck surgical procedures de-
pend on several factors most of whom (talent of the
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surgeon, hospital efficiency) are only supposable but
not easily assessable. moreover, only few papers in-
cluded in this review came from europe (14, 27),
and any of these from italy. This factor could influ-
ence somehow results.

in our personal experience, we observed a de-
crease of complications during the years of surgical
practice (32-38) and slight and momentary new in-
crease after the introduction of new techniques (39,
40), anyway non-significant, and, in the most part
of the cases, introduction of new devices led us to a
general improvement of results (41, 42). moreover,

some sequelae of thyroid and parathyroid surgery
(swallowing and voice complaints, chronic asthenia)
are not related to specific procedure complications,
but based on specific pathophysiologic mechanisms
(43-46). in times of spending review, the indicators
of quality are strongly put under observation. in this
perspective, a value-based health care delivery sys-
tem is needed for improving outcomes reducing, at
the same time, costs. This could require an increas-
ing in volume that could lead to a subspecialty sur-
gical service (47). in the present review, all articles
we looked up are unanimous in attributing to activ-

TABLE 1 - HiGH volume THyroid surGeons and HosPiTals: CuT-off and ouTComes.

Author                                        Patients                         HVS                   HVC                                Outcomes

mitchell, 2008                           189 redo surgeries         -                      81                                  reoperations

lifante, 2009                             >20.000                       -                      ≥100                               Hospital stay
                                                                                                                                                       surgery completeness

Gourin, 2010                            >21.000                        >24                    >100                               surgeons: complications
                                                                                                                                                       Hospitals: completeness complexity

schuessler, 2013                        589 Hospitals               -                      >35                                 need of radioiodine
                                                                                                                                                       treatment in cancer

Gonzàlez-sànchez, 2013            225                               >40                    -                                   Complications
                                                                                                                                                       surgical complexity

dehal, 2014                               147.000                        ≥100                  -                                   neck hematoma

adkisson, 2014                          1249                             >30                    -                                   resection completeness 
                                                                                                                                                       (thyroid cancers)

adam, 2016                               >16.000                        ≥26                    -                                   Complications

meltzer, 2016                            >15.000                        >40                    -                                   lenght surgery/stay, readmission, 
                                                                                                                                                       outpatient

al-Qurayshi, 2016                     >77.000                        >30                    -                                 Complications/Costs

liang, 2016                              >62.000                        >70                    >200                               lenght stay 
                                                                                                                                                       Costs
                                                                                                                                                       mortality 

nouraei, 2017                           >72.000                        >50                    -                                   vocal fold palsy
                                                                                                                                                       lenght of stay

TABLE 2 - HiGH volume ParaTHyroid HosPiTals: CuT-off and ouTComes.

Author                                  Patients                                Cut-off                                      Outcomes

mitchell, 2008                     335                                      ?                                               avoidable reoperations

yeh, 2011                            1190                                    15                                             Persistence

abdulla, 2015                      17.082                                 10-20                                       Complications
                                                                                                                                        reoperations
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ity volume of surgeons as well as centers a substan-
tial importance. some differences in outcomes be-
tween these investigated categories have been found:
best results of the high volume surgeon is evident ex-
pecially in terms of complications, on the contrary
best outcomes of high volume centers are mainly
economics (hospital stay, general costs of the proce-
dures) (4, 5, 14, 22).

Conclusions

establishing some criteria to identify high vol-
ume surgeon and high volume center is a real need
considering three main exigencies of the health de-
livery system, such as limiting medicolegal claims,
reducing costs and improving results. These results
can be reached only by specific surgical expertise and
a consequent increase in competence of consulting
units, first endocrinology unit but also radiology,
nuclear medicine, cytopathology, oncology and any
specialist involved in care process. a minimum vol-
ume of 35-40 thyroidectomies per year for single
surgeon, and 90-100 thyroidectomies for single cen-
ter appears a reasonable cut off for identifying an ad-
equate activity. Concerning parathyroidectomy,
which should be performed in high volume hospital
for thyroidectomy, we can consider reasonable a cut
off at 10-12 operations/year.

more studies developed in different european
countries are needed for evaluating if local health
delivery systems allow reaching an acceptable perfor-
mance and if some suggestions could be useful for
improving the specific results.
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