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Background: According to the hub-and-spoke model introduced in the Provincial
Healthcare System of Reggio Emilia, early endometrial cancer is treated in peripheral low-
volume hospitals (spokes) by general gynecologist, whereas more complex cancers are
treated by gynecological oncologists at the main hospital (hub).

Objective: To guarantee a uniformly high standard of care to all patients with endometrial
cancer treated in hub and spoke hospitals of Reggio Emilia Province.

Methods: The specialists of the 5 hospitals of Reggio Emilia Province instituted an inter
hospital and multidisciplinary oncology group to write common and shared guidelines
based on evidence-based medicine through the use of clinical audit. They valued the pro-
cess indicators before and after guidelines introduction identifying the site of improvement
and verifying the standard achievement.

Results: Diagnostic hysteroscopy use increased significantly from preguideline period,
53%, to postguideline period, 74%. Magnetic resonance use and accuracy increased sig-
nificantly from preguideline to postguideline periods: 8.1% to 35.3% and 37.3% to 74.7%,
respectively. Laparoscopy use increased from 1.6% (preguideline) to 18.6 (postguideline).
Early surgical complications decreased from 16% (preguideline) to 9% (postguideline).
Radiotherapy use increased from 14.% (preguideline) to 32.3% (postguideline).
Conclusion: It is possible for a provincial oncology group to build an oncology network
providing an improvement in the assistance of patients with endometrial cancer through the
use of clinical audit. Clinical audit made it possible to obtain the full attendance of spe-
cialists of various disciplines involved in the treatment of endometrial cancer to optimize
response time schematizing process.
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E ndometrial cancer (EC) is the most common gynecological
malignancy in the developed countries and the sixth most
common malignancy of the female genital tract worldwide.
Its incidence has increased owing to longer life expectancy,
increased obesity, and increased use of tamoxifen to treat
patients with breast cancer. Improvements in surgical skills,
anesthetic techniques, and preoperative and postoperative care
have allowed most patients to be considered candidates for
surgery.

In Italy, every year, there are approximately 7800 new
cases of EC. It represents the fourth most common cancer in
females and was responsible for 0.8% of total deaths caused
by female cancers. As regards mortality, there were approx-
imately 2440 deaths from EC. Incidence rates are quite ho-
mogeneous across Italy, with a ratio between areas with the
highest and lowest rates of approximately 2. Particularly, in
the Reggio Emilia Province every year, there are approxi-
mately 70 new cases of EC, and the standardized morality
rate is 3.1/100,000, with a 5-year survival rate of 80%."

To offer a better quality of assistance associated with
more acceptable costs, a hub-and-spoke model was intro-
duced in the Provincial Healthcare System of Reggio Emilia.

The Hub and Spoke model assumes that for certain
situations and complex diseases, rare and expensive skills are
necessary, which cannot be maintained so widespread but
should instead be concentrated in regional centers of high
specialization (hubs) where patients are sent from peripheral
hospitals (spokes).

Particularly, cancers that require more complex surgery
or a more specialized multidisciplinary approach, such as
ovarian cancer or advanced EC, or patients at increased an-
esthesiological risk, are treated by gynecological oncologist
at the main hospital (hub).

Hence, because early EC is a cancer with better prog-
nosis, early EC can be treated also in peripheral low-volume
hospitals (spokes) by a general gynecologist.

From a preliminary revision of treated cases, it was evi-
dent that no standardized homogeneous and therapeutic strat-
egies were adopted in the different hospitals of Reggio Emilia
Province.

Based on these evidences, a multidisciplinary group in-
cluding 20 physicians and 1 biostatistician was instituted in
the 2004. The working group was trained in clinical audit
aimed to identify the quality indicators and to realize a com-
mon and shared workup in accordance with evidence-based
medicine. The final goal was to decrease and delete the crit-
ical points through the realization of gynecologic oncology
network achieving the best clinical practice.

MATERIALS AND METHODS

In the 2004, 20 physicians and 1 biostatistician from
5 hospitals of Reggio Emilia Province (Arcispedale Santa
Maria Nuova of Reggio Emilia, Sant’Anna Hospital of Cas-
telnovo né Monti, Ospedale Civile of Guastalla, Ospedale
Franchini of Montecchio, and Ospedale Magati of Scandiano)
instituted a multidisciplinary interhospital group to build an
oncologic network.
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A preparatory scoping audit was undertaken to iden-
tify the key issues involved with the management of EC and
with the writing of common and shared guidelines (GL).
Quality and standard indicators for improvements were iden-
tified after a careful revision of the literature and of prin-
cipal gynecologic societies GL. When these indicators were
not found in the literature, they were defined by oncology
group consensus based on their current practice.

Quality and standard indicators were identified in the
diagnostic and therapeutic strategy of EC: use of diagnos-
tic hysteroscopy (DH), dilatation and curettage (D&C), total
abdomen and pelvis computed tomography (CT) and diag-
nostic accuracy, lower abdomen and pelvis magnetic reso-
nance (MR) and diagnostic accuracy, surgical approach,
lymphadenectomy adequacy, early surgical complications,
and radiotherapy.

The overall concordance of histotype and grade be-
tween endometrial sampling and final hysterectomy findings
were evaluated.

Magnetic resonance assessment of myometrial and
cervical stromal invasion and lymph node metastasis was
evaluated.

When MR was replaced by CT, CT assessment of the
tumor extension and spread to the lymph nodes was evaluated.

Clinic audit were organized in 2 phases. In the first phase,
patients treated in the period from 2002 to 2004 were retro-
spectively analyzed and sites of improvement were identified.

In the second one, patients treated in the period from
2007 to 2008 were prospectively analyzed after the introduc-
tion of GL to perform improvement correction. By compar-
ing data coming from the 2 audits, it was possible to verify
changes obtained after the introduction of GL and to verify
standard achievement.

Case Ascertainment and Data Collection

All the patients submitted to hysterectomy for EC in
the Reggio Emilia Province hospitals were included in the
audit. Patients were identified by record linkage between data
coming from hospital discharge records and from patholog-
ical database. We identified the following /CD-IX-MC (In-
ternational Classification of Diseases, 9th revision, clinical
modification) codes: 182.0 (malignant neoplasm corpus uter-
ine), 182.1 (malignant neoplasm uterine isthmus), and 179
(malignant neoplasm uterus not otherwise specified).

Every gynecological unit identified a revisor team to
value cases with data registered on a purpose-designed Web
site (using SPSS Data Entry).

The case report form included all the purpose infor-
mation to value the following quality indicators: diagnostic
accuracy, concordance between preoperative sampling and
final pathology, surgical approach, complication rate, and
appropriateness of the adjuvant radiotherapy.

Data Handling and Analysis

Data were exported electronically from the Web site into
SPSS (version 17.0; SPSS, Inc, Chicago, IL). The Web data
entry ensured few missing data for clinical cases included in the
analysis. Comparisons were made between presenting char-
acteristics and principal clinical outcomes of patients.
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Statistical Methods

Patient data are presented as percentages with numerator/
denominator and as summary statistics of mean and SD as
appropriate. To identify significant changes in clinical prac-
tice, statistical univariate analyses using a x* test and Student
t test were performed as appropriate.

Significance levels were presented as P values. It was
assumed that the differences observed were statistically sig-
nificant at P < 0.05. SPSS software (version 17.0; SPSS, Inc,
Chicago, IL) was used in the data analyses.

RESULTS

A total of 237 patients operated for EC were evalu-
ated; 135 patients were evaluated before GL (2002—-2004),
and 102 patients were evaluated after GL introductions
(2007-2008). The 2 populations were comparable for age and
stage (Table 1). The changes obtained are shown in Table 2
(P <0.01).

Magnetic resonance and CT diagnostic accuracy signif-
icantly improved in the description of tumor extension and
spread to lymph node from pre-GL (37.3% and 57.3%, re-
spectively) to post-GL period (74.7% and 82.7%, respec-
tively; P = 0.007). The overall concordance of histotype and
grade between endometrial sampling and final hysterec-
tomy findings was 78.3% (post-GL) and 74.5% (pre-GL),
respectively (P = 0.43 not statistically significant). The
grading overall concordance did not significantly improved
in the post-GL period compared with that of pre-GL period
(73.8% vs 67%; P = 0.3).

Lymphadenectomy increased from 52.5% (pre-GL pe-
riod) to 63.7% (post-GL period). In patients with endome-
trioid adenocarcinoma, lymphadenectomy was performed in
61% of the patients in the post-GL period compared with the
53% of the patients in the pre-GL period. More than 80% of

TABLE 1. Comparison of characteristics of patients
with EC during pre-GL and post-GL periods

Patients’ Pre-GL Post-GL
Characteristics Patients Patients P
Age

Mean = SD 64.6 +11.7 654=10.8

Range 30-94 38-88 NS*
Stage, n (%)

I 94 (80.3) 74 (75.0) NS+

[-111-1V 23 (19.7) 25 (25.0)
Final Histotype

Adenocarcinoma 107 (90.7) 80 (80.8) 0.037

Papillary serous 9 (7.6) 10 (10.1)

carcinoma

Others 2 (1.7) 9.1

*Student ¢ test.

X test.

NS, Not significant.

TABLE 2. Comparison of quality indicators of patients
with EC during pre-GL and post-GL periods

Pre-GL Post-GL

Patients Patients Patients
Characteristics n=135 (%) n=102 (%) P§
Diagnostic 72 (53.3) 76 (74.5) 0.0009

Hysteroscopy
D&C 26 (19.0) 12 (11.7) NS*
CT use 64 (47.4) 19 (18.6) 0.000
MR use 11 8.1) 36 (35.3) 0.000
Surgical Approach 0.000

Laparotomy 107 (87.7) 80 (78.4)

Laparoscopy 2 (1.6) 19 (18.6)

Vaginal 13 (10.7) 33.0)

hysterectomy
*y? test.

patients with grade (G) 2 to G3 disease underwent lympha-
denectomy in the post-GL period compared with 44% of G2
patients and 74% of G3 patients in the pre-GL period.

Lymphadenectomy was performed in 100% of patients
with clear cell, squamous, and mucinous carcinomas, in 89%
of patients with papillary serous carcinomas, and in 67% of
undifferentiated carcinomas (Table 3). In some patients, lymph-
adenectomy was not performed because aggressive histotype
was diagnosed only in the final pathologic examination, and
the patients refused a new operation (laparoscopic lympha-
denectomy). In other cases, patients were at high-risk surgery
so lymphadenectomy was avoided.

Before and after GL introduction, the median number
of lymph nodes resected during full pelvic lymphadenec-
tomy was 21 (range, 8—40), and the median number of lymph
nodes resected during full para-aortic lymphadenectomy was
8 (range, 7-9).

No improvement in the surgical staging of histotype
other than endometrioid adenocarcinoma was reached in the
post-GL period. Omentectomy and peritoneal biopsies were
not performed in all cases of papillary serous and clear cell
carcinomas as required.

TABLE 3. Post-GL lymphadenectomy according
to histotype

Presurgical

Presurgical Lymphadenectomy Histotype
Histotype (n =62) (n=95) Percent
Endometrioid 49 80
Clear cell 1 1
Papillary serous 8 9 89
Undifferentiated 2 3 67
Squamous and 2 2 100

mucinous
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TABLE 4. Comparison of surgical complication of
lymphadenectomy in the pre- and post-GL periods

Pre-GL Post-GL
Complications of Patients Patients
Lymphadenectomy n=64,n(%) n=65n(%) P

Hemorrhage 6(9.4) 3 (4.6) NA
Fever (temperature 0 (0) 1(1.5) NA
>38°C for more
than 48 h)
Thromboembolism 1 (1.6) 0 (0) NA
Transfusion 8 (12.5) 2@3.D NA

NA, statistical test not applicable for small sample in the variable.

Early surgical complications decreased from 16%
(19 cases in the pre-GL period) to 9% (9 cases in the post-GL
period), but the difference was not statistically significant
(P = 0.12). In particular, lymphadenectomy-related compli-
cations decreased (Table 4). Pre-GL radiotherapy was per-
formed in 14% (19/135) of the patients, and in the post-GL
period, radiotherapy was used in 32.3% (33/102) of the
patients.

DISCUSSION

Endometrial cancer, unlike other gynecological can-
cers, has traditionally been regarded as easy to treat. Never-
theless, 25% of women will die of recurrence within 5 years
of diagnosis.> Most women are managed by generalist gy-
necologist rather than care being centralized to a gyneco-
logical oncology unit. Since the early years of this decade,
several audits about the management of EC investigated the
best way to guarantee access to a uniformly high standard
of care.

A prospective regional audit reported that there was
limited tertiary referral to a gynecological oncologist, with of-
ten inadequate standards and with only one third of patients
having basic staging procedures performed fully.> Another
study suggested that there should be a greater emphasis on
improving the overall quality of surgical staging in EC be-
cause deficiencies in staging and variations in the use of
adjuvant radiotherapy could represent a possible source of
avoidable mortality in patients with EC.* A later audit con-
firmed that staging has been poorly performed and inade-
quate staging was a predictor of worse outcome. Only 12%
of women with EC in Scotland were operated on by a gy-
necologic oncology specialist. This audit concluded that de-
spite centralization of women with EC resulting in accurate
staging information, it was not yet known what effect this
may have on outcome.” However, there is no clear evidence
that surgical centralization improves outcomes in EC.> Low-
risk disease may be managed effectively without a gyneco-
logical oncology center.®

In Provincial Healthcare System of Reggio Emilia, EC
is treated both in the main hospital (hub) by a gynecological
oncologist and in the peripheral low-volume hospital (spoke)

© 2012 IGCS and ESGO

by general gynecologists, whereas advanced EC or women
with high anesthesiological risk are sent to the main hospital.

Each spoke was responsible for diagnosing EC, preop-
erative staging, and surgical treatment. Histologic diagnosis,
radiotherapy, and follow-up were centralized and executed
by the main hospital specialists. In this way, as well as cost
saving with a specialist dedicated to gynecological cancer
pathology and radiotherapy, it was possible to perform a peer
review on the work of a peripheral hospital.

This organization for the treatment of EC has neces-
sitated the construction of a network working to ensure uni-
formity of care.

To our knowledge, the present study is the first Italian
audit aimed to determine the accuracy of diagnosis and treat-
ment pathway of EC.

This study has shown that it is possible for a provincial
oncology group to build an oncology network providing an
improvement in the assistance of patients with EC through
the use of clinical audit. Despite that it is well-known that
audit does not guarantee patient care improving, in our case,
audit had a pivotal role. The overall aim of clinical audit is
to improve patient outcomes by improving professional prac-
tice and the general quality of service delivered.

Clinical audit made it was possible to obtain the full
attendance of specialists of various disciplines involved in the
treatment of EC to optimize response time schematizing pro-
cess (avoiding unnecessary tests). Nevertheless, the audit has
allowed the recovery and the centralization of clinical data,
allowing a revision. Clinical audit has fostered the sharing
and discussion of the more complex cases in multidisci-
plinary teams; especially, the clinical audit allowed specia-
lists of different hospitals to work in a uniform manner as
if they belonged to the same facility structure. This made it
possible to shorten the acquisition and implementation of
GL. Guideline documents might save time and effort for
physicians by facilitating the dissemination of good practice
and promoting a more consistent approach to care. Scien-
tifically valid and user-friendly GL might affect practice be-
cause they are easily accepted.

After GL introduction, diagnostic hysteroscopy use in-
creased from 53% (pre-GL period) to 74.5% (post-GL pe-
riod) and D&C use decreased from 19% (pre-GL period) to
11.7% (post-GL period). We try to increase the use of DH
because it is reported in the literature that the diagnostic ac-
curacy of DH is high for EC. A positive hysteroscopy result
increased the probability of cancer to 71.8%, whereas a neg-
ative hysteroscopy result reduced the probability of cancer to
0.6%.”7 Moreover, in women with endometrial focal lesions,
hysteroscopy with endometrial resection is superior to D&C
for obtaining a representative endometrial sample in women
with postmenopausal bleeding.®

Preoperative CA 125 dosage was significantly increased
from 27% (pre-GL period) to 65.7% (post-GL period). It is
well-known that preoperative CA 125 is correlated signifi-
cantly with tumor stage, is a significant independent predic-
tor for lymph node involvement, and an important prognostic
indicator of outcome.>® In our study, CA 125 showed a spe-
cificity of 94%, a sensitivity of 50%, a positive predictive value
(probability to detect an advanced stage with a positive test)
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of 72.2% (8/11) and a negative predictive value (probability
to detect an early stage with a negative test) of 85.7% (48/56).

In a recent study based on 413 patients with endome-
trioid EC, the best cutoff CA 125 values for preoperative
selection of intermediate- to high-risk, and high-risk diseases
were 17.3 and 21.9 U/mL (sensitivity of 62.4% and 68.9%;
specificity of 54.6% and 64.3%; positive predictive values of
57.9% and 64.2%; negative predictive values of 59.2% and
67.4%; and accuracy values of 58.5% and 65.8%).

Use of MR increased significantly from 8.1% (pre-GL
period) to 35.3% (post-GL period). Magnetic resonance di-
agnostic accuracy improved in the description of tumor ex-
tension and spread to lymph nodes from pre-GL period
(58.9% and 65.3%, respectively) to post-GL period (37.3%
and 57.3%, respectively).

Currently, MR is the most widely used modality for
preoperative planning. As MR has excellent soft tissue con-
trast, it has become the standard for imaging uterine malig-
nancies, providing a comprehensive assessment of disease
before implementing potentially curative treatments.

The role of MR imaging in patients with histologically
proven EC is to evaluate the depth of myometrial and cervical
invasion and detect pelvic lymph node involvement preop-
eratively. Imaging can estimate the depth of myometrial in-
vasion and thereby help determine the need for lymph node
dissection, can estimate the stromal cervical invasion and
thereby determine the need for radical hysterectomy. Imaging
findings of advanced disease can change patient management
from potentially curative to palliative.

In the detection of peritoneal nodules greater than 1 cm,
MR imaging has been reported to be superior to CT, and
detection of peritoneal disease is improved by using dynamic
fat-saturated T1-weighted contrast-enhanced images with gad-
olinium. Magnetic resonance imaging cannot distinguish ma-
lignant from hyperplastic lymph nodes. Several studies have
suggested that a short axis of more than 1 cm and necrosis can
reliably predict lymph node involvement. Sequences used for
detection of lymph node metastases are axial T2-weighted,
coronal T1-weighted, and fast imaging using steady-state
acquisition. '’

Rarely, if ultrasound and hysteroscopy cannot be per-
formed or are equivocal, MR can be also used to diagnose
EC. The T2-weighted and contrast-enhanced sequences are
the most useful for distinguishing normal endometrium and
myometrium from disease. Imaging parallel and perpendic-
ular to the plane of the uterus optimizes visualization of the
endometrial-myometrial interface. The normal endometrium
is hyperintense on T2-weighted images, whereas tumors tend
to be intermediate and heterogeneous in signal intensity.''

There was no statistically significant improvement (P =
0.43) of the overall concordance of histotype and grade be-
tween endometrial sampling and final hysterectomy findings.
Overall histotype concordance was 78.3% (post-GL) and
74.5% (pre-GL), and the grading overall concordance was
73.8% (post-GL) and 67% (pre-GL). In a recent study, the
accuracy of preoperative examination was 95.8% (69/72) for
histological type and 90% (65/72) for histological grade.'?

In our study, high concordance was observed in low-
grade adenocarcinoma (G1 concordance was 82%). This is an
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important finding because it is well-known that preoperative
tumor grade based on endometrial sampling by various meth-
ods has uniformly been reported to not correlate accurately
with final pathologic grade.'*** A higher FIGO grade on
final pathologic hysterectomy assessment will be diagnosed
in 24% of patients with preoperative FIGO grade 1 by com-
bining published series.!413

About surgical treatment, laparoscopic approach in-
creased from 1.6% (pre-GL period) to 18.6% (post-GL pe-
riod). Laparoscopic approach should be preferred because
it is evident that laparoscopic hysterectomy is beneficial for
a shorter hospital stay, less pain, and quicker resumption of
daily activities.”> Moreover, laparoscopy is the least expen-
sive surgical approach for the treatment of EC.*!

In the literature, patients with EC are stratified in 3 risk
classes. High-risk patients (deep myometrial invasion or in-
traperitoneal disease, 18% risk of pelvic node metastasis)
should have complete pelvic and para-aortic lymph node
staging with adjuvant treatments tailored to the results of the
pathologic examination from the lymphadenectomy speci-
men. The results of morbidity studies of lymphadenectomy
do not show significant adverse effects, and retrospective
studies even seem to show a survival benefit of this strategy.

Patients at intermediate risk were defined as having
grade 2 or 3 histology and/or inner-mid myometrial invasion
and had a 2% to 6% risk of nodal metastasis.

Patients who are at low risk (grade 1 histology, endo-
metrial involvement only) based on the final report of the
pathology of the surgical specimen do not require pelvic or
para-aortic lymphadenectomy; in this subgroup, the risk-
benefit balance suggests no surgical staging.?%>3

According to the literature,”> we stated to perform
lymphadenectomy in case of G3 tumors, G2 tumors larger
than 2 cm in diameter, clear cell or papillary serous carci-
nomas, myometrial invasion greater than 50%, and cervical
involvement.

Lymphadenectomy increased from 52.5% (pre-GL pe-
riod) to 63.7% (post-GL period; Table 3). Particularly, in en-
dometrioid adenocarcinoma patients, lymphadenectomy was
performed in 61% of the patients in the post-GL period
compared with 53% of the patients in the pre-GL period.
Lymphadenectomy was performed in 100% of the patients
with clear cell, squamous, and mucinous carcinomas, in 90%
of papillary serous carcinomas, and in 67% of undifferenti-
ated carcinomas. In some patients, lymphadenectomy was not
performed because the aggressive histotype was diagnosed
only in the final pathologic examination, and the patients
refused a new operation (laparoscopic lymphadenectomy). In
other cases, the patients were at high-risk surgery so lym-
phadenectomy was avoided. More than 80% of the patients
with G2 to G3 disease received lymphadenectomy in the
post-GL period compared with 44% of G2 disease and 74%
of G3 disease of patients in the pre-GL period. However,
in the pre- and post-GL introduction, the number of lymph
nodes resected was adequate according to literature guide-
line (the median number of lymph nodes resected during
full pelvic lymphadenectomy was 21, and the median num-
ber of lymph nodes resected during full para-aortic lymphad-
enectomy was 8).2*
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No improvement in surgical staging, other than that of
endometrioid adenocarcinoma, was reached in the post-GL
period. Omentectomy and peritoneal biopsies were not per-
formed in all cases of papillary serous and clear cell carcino-
mas as required.

Although increasing in lymphadenectomy, early sur-
gical complications decreased from 16% (19 cases in pre-GL
period) to 9% (9 cases in post-GL period); particularly,
lymphadenectomy-related complications decreased, but the
difference was not statistically significant (P = 0.12; Table 4).
Despite that the small sample size did not allow for achieve-
ment of the statistical significance, the reduction in complica-
tions showed a clinical relevance as assistance improvement.

Probably the rate of complication decreased because
of the increase of the use of laparoscopy and the increase
of training in lymphadenectomy. It well-known that laparos-
copy may be considered as the criterion standard of assess-
ment of the status of regional lymph nodes in gynecologic
malignancies.*’

Regarding adjuvant therapy, pre-GL radiotherapy, 14.1%
(19/135), increased to post-GL, 32.3% (33/102); but in some
cases (stage IIIC patients), it was not possible to follow the
guideline indications because anatomic conditions such as
small vagina did not allow for performance of brachytherapy.

Although significant improvements were achieved dur-
ing our experience of clinical audit, some points of EC pa-
tient assistance required forward changes.

To offer a continuous assessment and improvement
of clinical activity, to validate the achieved changes, and to
limit a “Hawthorne effect,” a program of periodic clinical
audit has been planned every 2 years. Moreover, new imple-
mentation strategies of local GL will be actuated.

This study shows the clinical audit to be a useful in-
strument to assess the quality of care, to suggest new modality
of assistance, and to improve the quality of care according to
evidence-based medicine. Finally, we are firmly convinced
that clinical audit is an essential tool to monitor and to im-
plement clinical governance, with the goal of guaranteeing a
uniformly high standard of care to all patients, especially in
the reality similar to ours where it is not possible to cen-
tralize all diseases.
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