ORIGINAL ARTICLE

#

Influence of Department Volume on Survival for
Ovarian Cancer: Results From a Prospective Quality
Assurance Program of the Austrian Association for
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Objective: The Austrian Association for Gynecologic Oncology initiated in 1998 a prospective quality assurance
program for patients with ovarian cancer. The aim of this study was to evaluate factors predicting overall survival
especially under consideration of department volume.

Methods: All Austrian gynecological departments were invited to participate in the quality assurance program. A
questionnaire was sent out that included birth date, histology, date of diagnosis, stage, and basic information on
primary treatment. Description of comorbidity was not requested. Patient life status was assessed in a passive way.
We did record linkage between each patient’s name and birth date and the official mortality data set collected by
Statistics Austria. No data were available on progression-free survival. Patients treated between January 1, 1999
and December 31, 2004 were included in the analysis. Mortality dates were available to December 31, 2006. Data
were analyzed by means of classical statistical methods. Cut-off point for departments was 24 patients per year.
Results: A total of 1948 patients were evaluable. Approximately 75% of them were treated at institutions with
fewer than 24 new patients per year. Patient characteristics were grossly similar for both department types.
Multivariate analysis confirmed established prognostic factors such as International Federation of Gynecologists
and Obstetricians (FIGO) stage, lymphadenectomy, age, grading, and residual disease. In addition, we found
small departments (<24 patients per year) to have a negative effect on overall survival (hazards ratio, 1.38: 95%
confidence interval, 1.2-1.7; and P < 0.001).

Conclusions: The results indicate that in Austria, rules prescribing minimum department case load can further
improve survival for patients with ovarian cancer.
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a specialist in gynecologic oncology or at a specialized institution.

Optimal treatment of patients with ovarian cancer consists of
Olaitan et al' demonstrated that gynecological oncologists were 2.06

aggressive upfront surgery and chemotherapy. To achieve this

goal, it has been advocated that patients be centralized in
comprehensive cancer centers providing interdisciplinary collabo-
ration. Several studies have shown that the survival of patients
with advanced ovarian cancer improved when they were treated by
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times more likely to achieve optimal cytoreduction. This was also
confirmed by Bailey et al%; however, they were unable to observe a
difference in overall survival despite a significant discrepancy in
surgical outcome. Kehoe et al,® in a retrospective analysis, found the
general surgeon to be an independent adverse prognostic factor
and concluded that a gynecologist should be involved in the
treatment of patients with ovarian pathologic conditions. Even better
results, however, can be achieved when gynecologists have special
training in gynecological oncology because they were reported to
debulk tumors more efficiently and prolong patient survival.* For
patients with International Federation of Gynecologists and Obste-
tricians (FIGO) stage 1lic ovarian cancer, centralization to a cancer
center contributed to better survival.® Paulsen et al® analyzed data
from the Norwegian Cancer Registry and demonstrated that survival
of patients with ovarian cancer who were operated on at a teaching
hospital was significantly better than when operated on at non-
teaching hospitals (hazards ratio, 1.83). Moreover, patients operated
on by a specialist rather than a general gynecologist had 20%
increased short-term survival. Several other authors confirm an
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TABLE 1. Characteristics of 1948 patients with ovarian
cancer who were treated in Austria between 1999 and 2004

Patients per year

Characteristics <23 >24 P
n (%) 1456 (74.7) 492 (25.3)
Median age
(Quartiles {-3) 63 (53-73) 61 (50-72) 0.022*
FIGO stage. n (%)
| 364 (235) H7 (24) 0.075%
1 118 (8) 34(7)
i 692 (48) 279 (57)
11 Not otherwise specified 51 (7.4) 1 (0.4)
A 40 (5.8) 16 (5.7)
11IB 83 (12.0) 46 (16.5)
Itle 518 (74.9) 216 (717.4)
v 177 (12) 55¢11)
Not staged 105 (7) 7H 0.001%
CA 125.n (%)
<35 U/mL 195 (13.4) 58 (11.8) 0.427
>35-150 U/mL 267 (18.3) 101 (20.5)
>150 U/mL 819 (56.3) 273 (55.5)
Not known 175 (12.0) 60 (12.2)
Histology, n (%)
Serous 806 (55) 340 (69) <0.001§
Endometrioid 187 (13) 49 (10)
Mucinous 102 (7) 47 (1)
Clear cell 50 (3) 18 (4)
Poorly differentiated 158 (11) 22 (5)
Other 117 (8) 14 (3)
No histology 36 (2) 2(0.4) 0.0029
Grading, n (%)
1 156 (11) 77 (16) 0.022)|
2 390 (27) 124 (25)
3-4 739 (51) 244 (50)
No grading 171 (12) 47 (10) 0.214%*
Surgery performed. n (%)
Hysterectomy 1+ 796 (64) 274 (69) 0.131
BSOt+ 1021 (82) 320 (80y 0.297
Omentectomyt+ 961 (78) 313 (78) 0.836
Bowel resectiontt, {1 206 (17) 73 (21) 0.045
Peritoneal cytology 1061 (73) 420 (85) <0.001
Lymphadenectomy 661 (45.4) 212 (43) 0.402
No. nodes, median (ql-q3) 17 (10-26) 26 (12-44) <0.001
Residual disease, n (%)
None 628 (43) 225 (46) <0.001§§
Macroscopic but <] ¢cm 276 (19) 45 (10)
-2 cm 92 (6) 56 (1)
>2 em 340 (23) 138 (28)
No information 120 (8) 28 (6) 0.07679

Age versus patients per year (Kruskal-Wallis equality-of-populations
rank test).

tStaged I-1/IHI-IV versus patients per year.

}Not staged versus patients per year.

§Histology groups versus patients per year.

4No histology versus patients per year.

||Grading 1-4 versus patients per year.

**No grading versus patients per year.

t1Data for years 20002004 only.

t{Data missing for 1 department for years 2003-2004.

§$§Residual disease <] cm versus patients per year.

{9No information versus patients per year.
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association between experience and specialization of the treating
physician or of patient volume of the hospitals and survival of
patients with ovarian cancer.””'? Oberaigner and Stiihlinger showed
for Tyrol, an Austrian state that is home to approximately 10% of the
Austrian population, an association between department volume and
survival in patients with ovarian cancer.'' Fifty percent of patients
were treated in small institutions, that is, performing fewer than 24
ovarian cancer surgeries per year, and the hazards ratio for overall
survival was 1.27 compared with those of large institutions (doing
more than 24 procedures per year). These findings are not restricted
to ovarian cancer only. An overview published in 2000"? concludes
that there is an association between center size and survival for all
solid cancer types requiring complex therapy. However, most of
these studies have been retrospective and worked with cancer
registries. The quality of these data is difficult to assess, and various
sources of confounding biases cannot be excluded.

Comprehensive cancer centers and specialization in gyne-
cologic oncology are recommended to improve outcome quality.
Unfortunately, neither has been introduced to Austria. The Austrian
Association for G}Inecologic Oncology thus initiated a quality
assurance program. > Cancer-treating gynecology departments were
invited to complete a questionnaire for all consecutive patients with
cancer including information on prognostic factors and primary
treatment. This allowed prospective collection of data by the
primary treating physician. The aim of this study was to evaluate
factors predicting overall survival in this quality assurance program,
especially under consideration of department volume. Our hypoth-
esis, derived from the recent manuscript by Oberaigner and
Stithlinger,'' was that patients in institutions with more than 23
newly diagnosed ovarian cancers have a better prognosis.

PATIENTS AND METHODS

All Austrian gynecology departments were invited to
participate in a quality assurance program. A patient record form
including important diagnosis and treatment variables such as date
of birth, histology, date of diagnosis, FIGO stage, type and extent
of surgery, and other basic information on primary treatment was
sent out to study participants. Participating centers agreed to submit
information on all patients with ovarian cancer. Data on chemother-
apy were not collected before 2002 and were therefore excluded
from the analysis. Only primary surgery was evaluated. Patients
with interventional surgery were included, but results of the
second surgery were not taken into consideration or included in
the analysis. Therefore, these patients were regarded as having
residual disease of more than 2 cm. Description of comorbidity

TABLE 2. Residual disease at FIGO llic

No. patients per year,

(%)

Characteristics <23 >24 P
Residual disease

None 110 21) 53(25)  0.001*

Macroscopic but <1 ¢cm 139 27) 24 (11)

-2 cm 58 (11) 21 (10)

>2 cm 178 (34) 109 (50)

No information 33 (6) 94 0.297%

*Residual disease versus patients/year.
tNo information versus patients per year.
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was not collected, nor was the progression-free survival. Department
volumes were divided into 2 groups; those with >24 patients per year
were termed large departments and those with <23 patients per year
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were termed small departments. Classification was performed by
calculating the mean number of patients registered annually for each
year in which the departments contributed. This cut-off point was

el BN

—

0.75 9

0.50 1 B

Overall survival

0.25 1

Figo llic

0.00

Months

1.00 A

0.75 4

0.50 +

Overall survival

0.25 4

0.00

T T T T T
o] 12 24 36 48 60

Months

0.75

0.50

Overall survival

0.25 1

All stages

0.00

T T T T T
0 12 24 36 48 80

Months

FIGURE 1. Department size and overall survival in patients with ovarian cancer. Kaplan-Meier curves for overall survival of
patients with ovarian cancer in various FIGO stages are shown as indicated. Patients were stratified according to the treating
institution (black line: patients from large departments; gray line: patients from small institutions). P=0.941, P= 0.406, P=0.002,
P=0.007, P=0.150, and P = 0.001 for FIGO stages |, it Ill, llic, IV, and all stages, respectively. Patients at risk were 364 and
117,118 and 34, 692 and 279, 518 and 216, 177 and 55, and 1456 and 492 for small and large departments and FIGO

stages |, 1L, HI, ¢, IV, and all stages, respectively.
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chosen in keeping with our previous publication,' distinguishing
departments with more or less than 2 surgeries per month. Data
collected between January 1, 1999 and December 31, 2004 were
included in the analysis. Patient record forms were collected
annually and checked for major errors, but centers were not audited.
Mortality data were available up to December 31, 2006. Patient
life status was assessed in a passive way. Patients’ name and birth
date were submitted to Statistics Austria, which did a record linkage
with the official Austrian mortality data set. No patient was lost
to follow-up. All patients alive as of December 31, 2006 were
analyzed as censored patients. The time between diagnosis and
death or December 31, 2006 for survivors was used as survival time.
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FIGURE 2. Department size and overall survival in FIGO stage
lIl patients with ovarian cancer. Kaplan-Meier curves for
overall survival of patients with ovarian cancer in FIGO stage Il
only and dependent on the amount of residual disease are
shown as indicated. Patients were stratified according to

the treating institution (black line: patients from large
departments; gray line: patients from small institutions).

P < 0.001 for residual disease of 1 cm or less and P=0.136 for
residual disease of more than 1 cm. Patients at risk in small
departments were~+09 and 363, with residual disease of 1 cm
or less, and in large departments, 154 and 280, with residual
disease of more than 1 cm.
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FIGURE 3. Scatter plot for debulking surgery and survival
according to department size. For all participating institutions,
the fraction of patients optimally debulked was calculated
and indicated on the x-axis. In addition, for each institution,
the 5-year survival rate was estimated and given on the
y-axis. Each dot represents 1 department, and the color shows
the total number of patients registered in the 6-year period.
Correlation analysis failed to demonstrate significant
association (Spearman rank correlation coefficient, —0.17;
P=0.2).

Statistical analysis

The Kruskal-Wallis test, Mann-Whitney U test, and Pearson
X test were used when applicable to determine the differences
in patient characteristics, FIGO staging, histology, tumor grading,
and surgery performed by large- and small-volume departments.
Survival analysis for the 5-year period between the 2 department
volumes was performed using Kaplan-Meier curves and the log-rank
test. After univariate analysis, a multivariate Cox model was
fitted with all variables entered (large department group classified
as reference group), and the most parsimonious model was achieved
via backward elimination. The influence of variables was checked
with the likelihood ratio test and the proportional hazards ratio
assumption using the stphtest in Stata. Correlation analysis was
performed by means of the Spearman rank correlation coefficient.
All statistical analyses were performed using Stata for Windows
(Version 9, Stata Inc, College Station, Tex) with 2-sided significance
accepted at o = 0.05.

RESULTS

The current study included 1948 patients, or roughly 40% of
all patients with cancer who were treated in Austria from 1999 to
2004. A total of 51 of the 93 Austrian gynecological departments
agreed in 1999 to participate in the quality assurance program. Over
time, this figure increased to 70 departments in 2004. The median
number of reported patients was 4 per department in 1999 and
did not significantly change in subsequent years (5.5 in 2004). For
the 18 departments participating every year, the median number
of patients was 8 in 1999 and 6 in 2004 (n.s.). In 49 depart-
ments (70%), the median number of patients was up to 5 per year,
17 departments (24%) treated between 6 and 24 patients per
year, and only 4 departments (6%) had more than 24 patients per
year. The median follow-up time of surviving patients was 43 and
46 months for large and small departments, respectively (not
significant).

Patient characteristics are shown in Table 1. A total of 1456
patients were treated at 66 small departments and 492 patients at 4
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large departments. Patient characteristics were unequally distributed
between the 2 types of department. Stage information was not ade-
quately collected or was missing more frequently in the small
departments (7% and 1%, respectively; P < 0.001). In the adequately
staged patients, FIGO III or IV was reported more frequently by
larger departments than by small departments (69% and 61%,
respectively; P <0.01). Interestingly, in FIGO stage III, a significant
percentage of patients did not undergo any further classification at
small departments.

The histological diagnosis of serous tumors was more
common at large departments than at small departments (69% and
55%, respectively; P <0.001). No difference was seen in frequencies
of clear cell carcinoma between the departments. However, the rate
of poorly differentiated carcinomas was more than double that in
small departments. In contrast to the histological findings, no major
differences in grading were reported.

Surgical procedures according to general consensus such as
hysterectomy, bilateral salpingo-cophorectomy (BSO), omentect-
omy, and lymph node dissection were equally reported by both types
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of department. However, bowel resection was performed more
frequently at large departments. The median number of lymph nodes
removed was also greater for large departments (26 and 17,
respectively; P < 0.001). The result of debulking surgery was
analyzed as submitted by the centers. Surgical reports were not
checked and photo documentation was not mandatory. Complete
debulking with no macroscopic residual disease was achieved more
frequently at large departments (P < 0.01). However, tumor
reduction to less than | cm was documented more often at small
departments (62% and 56%, respectively; P < 0.001).

To analyze the effect of surgery, FIGO stage Illc was
examined in detail (Table 2). No residual disease was documented to
a similar degree by both types of department, but macroscopic
residual disease of up to | cm was registered in 11% and 27% of
cases at large and small departments, respectively. Interestingly,
suboptimal or no debulking was more frequent at large departments.

For all stages, survival was significantly longer at large than at
small departments, with 5-year survival rates of 69% and 61%,
respectively (P = 0.01; Fig. | and Table ). Survival data were
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FIGURE 4. Lymphadenectomy and survival in patients with ovarian cancer. Kaplan-Meier curves for overall survival of patients
with ovarian cancer in various FIGO stages are shown as indicated. Patients were stratified according to lymphadenectomy
(black line: patients with removed nodes; gray line: patients without lymphadenectomy). P < 0.001, P = 0.228, P < 0.001, and
P =0.087 for FIGO stages |, lI, I§l, and 1V, respectively. Patients at risk were 291 and 190, 94 and 58, 413 and 558, and 44
and 188, with or without lymphadenectomy, for FIGO stages |, Il, lll, and IV, respectively.
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FIGURE 5. Lymphadenectomy and survival in FIGO stage ll|
patients with ovarian cancer. Kaplan-Meier curves for overall
survival of patients with ovarian cancer in FIGO stage lll only
and according to the amount of residual disease are shown
as indicated. Patients were stratified according to
lymphadenectomy (black line: patients with removed nodes;
gray line: patients without lymphadenectomy). P = 0.692 and
P < 0.001 for residual disease of more than 1 cm and 1 ¢cm or
less, respectively. Patients at risk were 84 and 350, and 305
and 167, with or without lymphadenectomy, for residual
disease of more than 1 cm and 1 cm or less, respectively.

stratified according to FIGO stage. At FIGO stage I, overall survival
was similar in both groups. Overall survival for FIGO stage III was
significantly better at large departments, whereas at FIGO stages Il
and TV, the difference in survival did not achieve statistical
significance.

Patients in FIGO stage III were further stratified according to
residual disease. Those patients who were optimally debulked to less
than 1 cm showed better outcome at large than at small departments
(Fig. 2). No statistically significant difference was noted in FIGO
stage III suboptimally debulked patients, regardless of the size of the
department where surgery was performed (Fig. 2). It is well known
that residual disease-ts one of the most important prognostic factors.
It is therefore interesting to evaluate how participating institutions
were able to debulk tumors and correlate this fraction with patient

© 2009 IGCS and ESGO

survival. To visualize this relationship, a scatter plot was calculated
between an institution’s surgical skills and survival (Fig. 3). A
correlation analysis of the fraction of patients in each department in
whom cytoreduction was achieved and S-year overall survival rate
revealed no significant association (Spearman rank correlation
coefficient, —0.17; P = 0.2).

Lymphadendectomy was associated with better survival
(Fig. 4). FIGO stages | and III patients who underwent lympha-
denectomy showed significantly better survival. In FIGO stages 11
and IV, the observed difference was not significant. Because
lymphadenectomy might be a surrogate marker for more extensive
surgery, we stratified patients in FIGO stages III (Fig. 5) and [llc
(data not shown) according to residual disease after primary surgery.
Only those patients with successful cytoreductive surgery benefited
from the additional removal of lymph nodes. Similar results were
obtained for FIGO stage Illc (data not shown).

A multivariate Cox model was calculated to determine
variables independently predicting overall survival (Table 3). In
addition to the listed variables, histology was also evaluated in
the model but was excluded because of lack of significance.
Department size was an independent predictor of survival, with a
hazards ratio of 1.39 for patients treated in small institutions. FIGO
stage was themost important variable, whereas residual disease
did not contribute to survival estimation to the same extent. The
well-established prognostic factors age and grading were also
confirmed by our multivariate analysis. Because residual disease
is also dependent on department size, a Cox model was calculated
without inclusion of this covariate. Department size proved again to

TABLE 3. Multivariate Cox model (overall survival) of
prognostic covariates in patients with ovarian cancer (n = 1948)

Variables Hazards Ratio P 95% CI
No. patients per year

>24 (large) 1

< 23 (Small) 1.38 0.001 1.15-1.65
FIGO

I 1

mnm, 1.62 0.024 1.06-2.46

I 291 <0.001 2.18-3.89

v 3.61 <0.001 2.59-5.05

Not staged 2.15 <0.001 1.42-3.26
Lymphadenectomy

No |

Yes 0.74 0.001 0.62-0.89
Age, y

<49 1

50-69 1.16 0.236 0.91-1.48

70+ 1.78 <0.001 1.39-2.28
Grading

1 1

2 1.56 0.019 1.08-2.25

34 1.66 0.005 1.17-2.37

No grading 2.08 <0.001 1.40-3.11
Residual disease®

<l cm 1

>1cm 1.50 <0.001 1.25-1.81

No information 1.38 0.027 1.04-1.83
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be an independent variable, with a hazards ratio of 1.34 and a 95%
confidence interval of 1.1-1.6.

DISCUSSION

This study clearly demonstrates that patients with ovarian
cancer who were treated at large departments can achieve better
survival than those treated at small departments. This study used
prospectively collected data from a quality assurance program, and
therefore databases were not subject to retrospective analysis, which
may improve data quality and prevent erroneous allocation of
patients to departments. Limitations of the study are mainly derived
from the lack of possibility to scrutinize data correctness. We were
able to check for plausibility of information but not veracity.
Moreover, 55% to 75% of departments treating ovarian cancer only
participated in this quality assurance program. For this reason, we
cannot exclude a participation bias because all university depart-
ments and hospitals in the Austrian state capitals contributed. The
impact of hospital volume might therefore be underestimated,
because most of the nonparticipating centers are those with small
patient numbers. Characteristics of patients at small and large
departments were roughly similar. Those treated at large institutions
were somewhat younger (median 2 years) but more frequently in
advanced FIGO stage Il or [V. The observed difference in the
occurrence of serous tumors between the 2 department types is
difficult to explain, but no central pathological review was
performed. Several investigators have shown that age and perfor-
mance status as well as tumor-related factors (such as stage,
histologic type, and tumor grading) are independent factors of
survival for patients with ovarian cancer. These variables can hardly
be influenced by department size.'* However, department size can
indeed influence the group of patients treated. It is clear from clinical
practice that large departments have more patients in advanced
tumor stages, obviously preoperative bulky disease, and more
complex cases. The current study supports this observation because
advanced stages of ovarian cancer are more frequent at large
departments than at small departments (68% vs 60%). Furthermore,
interpretation of tumor stage may vary from institute to institute
depending on use and availability of preoperative diagnostic
methods and adherence to guidelines for correct staging (such as
performance of peritoneal cytology and assessment of residual
disease). Especially at small institutions, this could result in
understaging and consequently inappropriate treatment. In 73% of
patients operated on at small departments, information on peritoneal
cytology was recorded, whereas this information was available for
85% of patients at large institutions. In addition, FIGO stage III was
not further classified in 7.4% of patients at small departments but
only in 1 patient (0.4%) at a large institution. Therefore, tumor
staging at small departments was significantly more often inappro-
priate than at large departments. This could, however, prompt a
stage shift, which would favor those hospitals with better staging
quality. A comparison by FIGO stage would then compare different
patient populations (eg, FIGO stage Illc at larger hospitals per-
forming more lymphadenectomies would include patients with
presumed FIGO stage I tumors, which were only up-staged by
lymphadenectomy, although this favorable FIGO stage Illc sub-
group is missing at hospitals not performing lymphadenectomy
in presumed FIGO stage I). One possible way to overcome this
bias is to analyze the entire group irrespective of FIGO stage. These
analyses are therefore very important, and subgroup evaluation
should be read with caution. The literature suggests that patients
with ovarian cancer benefit most when operated on by a specialist
in gynecologic oncology,” and that gynecologists are better than
general surgeons.'™ Paulsen et al® demonstrated a relationship
between short-term survival when treating advanced ovarian/tubal/
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peritoneal cancer and the type of operating physician and the level of
hospital. Overall, 198 patients were evaluated; women operated
on by a specialist in gynecologic oncology had a 20% increased
short-term survival rate, and women operated on at teaching
hospitals had a significantly better survival rate than those operated
on at nonteaching hospitals (79% vs 62%). Similar benefits of
centralized surgery of primary ovarian cancer were reported by
other authors.®!!-!3

The postoperative residual tumor was reported to be one of
the most important independent prognostic factors for survival of
patients with ovarian cancer.'>?” The extent of residual disease
depends on the preoperative tumor load and its biologic character-
istics, which cannot be influenced. The most important human factor
is, however, the skill and experience of the physician to provide
optimal surgical management.”’ Recommended surgical therapy for
ovarian cancer comprises total abdominal hysterectomy, bilateral
salpingoophorectomy, omentectomy, peritoneal debulking, and, if
necessary, comprehensive tumor debulking. Lymphadenectomy is
recommended if complete tumor debulking in the peritoneal cavity
was possible. Aggressive primary surgery and optimal debulking of
ovarian cancer were suggested to bring a survival advantage.'®
Between the 2 department types, we observed no major differences
in type of surgery, except for bowel resection and the number of
lymph nodes removed. In our study, we observed a disappointingly
small number of patients undergoing radical surgery. Possibly
because neoadjuvant chemotherapy recently became very popular, a
remarkable fraction of advanced patients with ovarian cancer
underwent interventional debulking. Interestingly, our study showed
no correlation between operative radicality and survival (Fig. 3).
This is in contrast to the results reported by Bristow et al,'® which
showed that maximal cytoreduction is one of the most powerful
determinants of survival among patients with ovarian cancer. Their
meta-analysis demonstrated that at some institutions, percent
maximal cytoreductive surgery is the strongest predictor of median
survival of patients treated at that department, and each 10%
increase in percent maximal cytoreductive surgery was associated
with a 5.5% increase in median survival time. According to
Tingulstad et al,'*> one reason for the discrepancy could be better
overall management at large institutions, which is also a significant
predictor of overall survival at teaching hospitals. Unfortunately,
we started to collect information on chemotherapy only in 2002.
Preliminary data on 760 patients revealed platinum- and taxane-
based chemotherapy to a similar extent in both groups of de-
partments. However, a more detailed look at the data shows
this reason to be not very probable as the sole explanation. At
FIGO stage Il with residual disease of up to 1 cm, overall survival
was statistically significantly better at large departments, which
suggests same surgical result: better outcome at large departments.
However, FIGO stage III patients with residual disease of more
than 1 cm no longer showed this benefit derived at large de-
partments. If better chemotherapy and general management cause
the difference, why does it not also hold true for suboptimally
debulked patients? It therefore seems more likely that documenta-
tion of residual disease was less accurate at smaller departments
than at larger institutions; this produces an erroneously higher
fraction of patients who are supposedly optimally debulked. This
hypothesis is also supported by the finding that peritoneal cytology
was frequently not performed at small institutions. Moreover, at
small departments, there was a marked frequency for patients to be
documented with residual disease between 0 and 1 cm. For future
quality assurance programs, we therefore recommend photographic
documentation at the end of surgery to visualize residual tumor
and unaffected peritoneum.

Another interesting observation of this study is the potential
therapeutic role of lymph node dissection in ovarian cancer. It is a
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matter of major controversy whether lymphadenectomy allows only
correct staging or also improves survival. Previous retrospective
reports support lymphadenectomy in ovarian cancer.>>* More
recent analysis of a Surveillance, Epidemiology, and End Result
database containing almost 14,000 patients confirmed by multivar-
jate Cox regression the extent of lymph node dissection as an
independent prognosticator.”* However, others did not find system-
atic lymphadenectomy to be associated with a benefit.”® Panici et
al*® reported the results of the only prospective trial in 427 patients
with optimally debulked FIGO stages IIIB to IV ovarian cancer
randomized to systematic lymphadenectomy and resection of bulky
nodes only. Those who underwent lymphadenectomy showed
improved progression-free survival but no benefit in overall survival.
Because in FIGO stage I lymphadenectomy is clearly necessary for
correct staging, our finding of improved survival can be explained
by the stage shift. The group of patients without lymphadenectomy
probably included patients with unremoved positive nodes, who
were not correctly staged as FIGO 1II. This argument is, however,
not valid for advanced stages. It is interesting that only those patients
who were optimally debulked demonstrated significantly improved
survival following lymphadenectomy, whereas those with residual
disease of more than 1 cm showed unchanged prognosis after the
removal of lymph nodes. Because the extent of residual disease is
crucial in benefiting from additional retroperitoneal lymph node
dissection, it is recommended that a new randomized trial be
conducted exclusively in patients who are optimally debulked, that
is, patients with no macroscopic tumor.

In summary, we found significantly better survival at large
institutions, especially in patients with advanced stages. Patient load
might be a surrogate for higher specialization, better physician
training, or stricter adherence to clinical trials. Although a large
number of patients were collected in a nationwide program, it is
difficult to clarify which of these dependent variables is the best
predictor of survival. Nevertheless, because a specially trained
physician enrolling patients in clinical trials is more probable to find
in a large-volume institution, our data advocate centralization of
patients with ovarian cancer in comprehensive cancer centers and a
formal specialization in gynecological oncology.
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