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ABSTRACT

Objective: To assess the quality of surgical pathology reports of advanced stage ovarian, fal-
lopian tube and primary peritoneal cancer. This quality assurance project was performed
within the EORTC-GCG 55971/NCIC-CTG OV13 study comparing primary debulking surgery
followed by chemotherapy with neoadjuvant chemotherapy and interval debulking sur-
gery.

Methods: Four hundred and seventy nine pathology reports from 40 institutions in 11 differ-
ent countries were checked for the following quality indicators: macroscopic description of
all specimens, measuring and weighing of major specimens, description of tumour origin
and differentiation.

Results: All specimens were macroscopically described in 92.3% of the reports. All major
samples were measured and weighed in 59.9% of the reports. A description of the origin
of the tumour was missing in 20.5% of reports of the primary debulking group and in
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23.4% of the interval debulking group. Assessment of tumour differentiation was missing in
10% of the reports after primary debulking and in 20.8% of the reports after interval debul-
king. Completeness of reports is positively correlated with accrual volume and adversely
with hospital volume or type of hospital (academic versus non-academic). Quality of
reports differs significantly by country.

Conclusion: This audit of ovarian cancer pathology reports reveals that in a substantial
number of reports basic pathologic data are missing, with possible adverse consequences
for the quality of cancer care. Specialisation by pathologists and the use of standardised
synoptic reports can lead to improved quality of reporting. Further research is needed to
better define pre- and post-operative diagnostic criteria for ovarian cancer treated with

neoadjuvant chemotherapy.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

In Europe, approximately 3.2 million people are diagnosed
with cancer each year.! When diagnosed with cancer, every
patient expects to receive best treatment available to optimise
the chance for survival with minimal morbidity. However,
data suggest a significant variation in treatment outcome
and quality of cancer care.?

Quality of care has been defined by the Institute of Medi-
cine as ‘the degree to which health services for individuals
and populations increase the likelihood of desired outcomes
and are consistent with current professional knowledge’. In
oncology, best practice is based on an accurate diagnosis, stag-
ing and prognostic assessment of a tumour allowing adequate
treatment decisions by multidisciplinary teams. Diagnostic
and prognostic information is mainly provided by pathologic
assessment of biopsies and surgical specimens. Evidently,
pathologic assessment needs to be accurate and complete.
However, to avoid error and suboptimal care, results also need
to be well communicated to the treating physicians in a timely
and comprehensible fashion. As such, the quality of the
pathology report can be considered an essential part of the
quality of the histopathology process.*

To assess the quality of pathology reporting for ovarian
cancer, surgical pathology reports from cytoreductive surgery
were collected within the framework of the EORTC-GCG
55971/NCIC-CTG OV 13 trial. That trial compared upfront
cytoreductive surgery followed by chemotherapy with neoad-
juvant chemotherapy and interval debulking surgery as treat-
ment for advanced stage ovarian, fallopian tube and primary
peritoneal cancer.” This audit of pathology reports aims to
serve as a basis for quality improvement and better stan-
dardisation of ovarian cancer histopathology.

2. Patients and methods

2.1. The EORTC 55971/NCIC-CTG OV13 trial

Timing of surgery in the treatment of patients with FIGO
stage Illc or IV epithelial ovarian, primary peritoneal or fal-
lopian tube carcinoma was investigated in the EORTC-GCG
55971/NCIC-CTG OV13 randomised phase III study. Patients
in the control arm underwent upfront debulking surgery fol-
lowed by minimum six cycles of platinum-based chemo-

therapy. Patients in the experimental arm received three
cycles of pre-operative platinum-based chemotherapy fol-
lowed by cytoreductive surgery and the remainder of
chemotherapy.”

Diagnosis had to be proven by biopsy or if no biopsy was
available, all of the following criteria needed to be fulfilled:

- fine needle aspiration showing adenocarcinoma,

- presence of a pelvic (ovarian) mass,

- omental cake or other metastasis larger than two centime-
tre in the upper abdomen or regional lymph node metasta-
sis or FIGO stage 1V,

- serum Cal125/CEA ratio more than 25,

— if the serum Ca125/CEA ratio was lower than 25, a barium
enema (or colonoscopy) and gastroscopy (or radiological
examination of the stomach) should be negative for the
presence of a primary tumour within six weeks before
randomisation,

- normal mammography had to be obtained within 6 weeks
prior to randomisation,

The trial was registered under http://www.clinicaltrials.
gov/ct2/show/NCT00003636 since November 1, 1999.

Seven hundred and eighteen patients were randomised
from 60 institutions. Three hundred and forty of the 361 pa-
tients randomised to the upfront debulking arm, underwent
the planned upfront debulking surgery. Three hundred and
fourteen of the 357 patients randomised to the neoadjuvant
arm underwent interval debulking surgery.

2.2.  Assessment of pathology reports

Original pathology reports of the respective cytoreductive sur-
gery were requested to all participating centres.

Minimal standards for the pathology reports for ovarian
cancer were identified in the literature.*® Apart from the
histological type, at least the following items should be
reported:

- detailed macroscopic description of all specimens

- weight and measurements of major samples (uterus,
ovaries, omentum)

- origin of tumour

- degree of differentiation
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These selected items were scored for their presence or
absence in the report, a method previously reported being
useful in auditing pathology reports.® Items that were noted
in the report as inconclusive were judged as present. For
example, if the report stated that grading was not possible
because of extensive necrosis after chemotherapy, we judged
grade of differentiation as being reported.

All reports were assessed by one author (L.V.). For internal
quality control, a randomly selected 10% of the reports were
also assessed by a second author (BP), showing only minor
discrepancies.

2.3. Statistical methods

We correlated the completeness of reports for all items com-
bined to accrual volume, hospital volume, type of hospital
and country.

Institutions were grouped by the number of patients en-
tered in the trial (<20 versus 20-39 versus >40 patients ran-
domized) to assess accrual volume of the centres.

Investigators were requested to report the estimated num-
ber of newly diagnosed ovarian cancer patients treated yearly
at their institution to define hospital volume and were
grouped accordingly (<35, 36-80 and >80 patients per year).

Type of hospital was defined as academic or non-aca-
demic. Hospitals linked to a university for research and teach-
ing purposes were considered as academic.

Differences in completeness on all four items were
tested via multivariate analysis of variance (Manova). All
tests were performed at a 2-sided 5% significance level. Be-
cause of the ongoing discussion regarding the value of
grade of differentiation after chemotherapy, this item was
excluded for the analyses for the patients treated with
neo-adjuvant chemotherapy.

3. Results

We received 479 out of 654 (73.2%) original pathology re-
ports; 239 from primary debulking surgery and 240 from
interval debulking surgery. Forty institutions from 11 differ-
ent countries (Austria, Belgium, Canada, Denmark, France,
Norway, Portugal, Spain, Sweden, the Netherlands and
United Kingdom) returned at least one pathology report.

Median number of reports per institution was five (range
1-121).

Results for the presence or absence of the four checked
items are summarised in Table 1. Weight and measurement
of the major specimens and origin of the tumour were most
frequently missing in the reports being scored as present in
59.9% and 78.0%, respectively. Weight of the major specimens
was more frequently missing than the size. A macroscopic
examination of all received specimens was present in 92.3%
of the reports.

Overall, degree of differentiation was mentioned in 84.6%
but was clearly more often missing when the surgery was per-
formed after neoadjuvant chemotherapy (p =0.001). For the
other items, there was no statistically significant difference
between the two treatment arms.

Two hundred and seven (43.2%) reports contained infor-
mation regarding all checked items. In 309 (64.5%) reports
macroscopic description, degree of differentiation and origin
of the tumour were mentioned. This was more often the case
after primary surgery than after interval surgery.

3.1.  Quality of reporting by accrual volume Fig. 1

Overall completeness of reports is correlated with the number
of patients recruited in the trial. Institutions with a higher ac-
crual produce more complete pathology reports.

3.2.  Quality of reporting by hospital volume Fig. 2

Thirty-five of the 40 participating investigators reported the
estimated number of newly diagnosed ovarian cancer pa-
tients treated yearly in their institution. Small volume hospi-
tals produced the most complete reports, followed by high
volume hospitals. Intermediate volume hospitals have most
often missing data in the pathology reports.

3.3.  Quality of reporting: academic versus non-academic
Fig. 3

Overall completeness of reports is correlated with the type of
hospital. Overall quality is significantly better in non-aca-
demic hospitals.

Table 1 - Frequencies and proportions of reports with items documented for whole sample and for each type of operation.

Primary debulking

Interval debulking Total

(n=239) (n = 240) (n=479)

Major specimens weighed and measured

All specimens macroscopically described
Degree of differentiation mentioned in the
report

Origin of the tumor clearly mentioned in the
report

Macroscopic description, degree of
differentiation and origin of tumour present
All four topics present

143 (59.8%)
222 (92.9%)
215 (90%)

190 (79.5%)
162 (67.8%)

109 (45.6%)

144 (60.0%)
220 (91.7%)
190 (79.2%)
184 (76.6%)
147 (61.3%)

98 (40.8%)

287 (59.9%)
442 (92.3%)
405 (84.6%)
374 (78.0%)
309 (64.5%)

207 (43.2%)
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Fig. 1 - % of items present and absent (all items combined)
per center accrual volume (Manova p < 0.0001).
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Fig. 2 - % of items present and absent (all items combined)
per number of newly diagnosed ovarian cancer patients
treated yearly (Manova p < 0.0001).
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Fig. 3 - % of items present and absent (all items combined)
per hospital type (Manova p = 0.0003).
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Fig. 4 - % of items present and absent (all items combined)
per country (Manova p < 0.0001). Numbers between () indi-
cate the number of reports received per country.

3.4.  Quality of reporting by country Fig. 4

Overall completeness of reports is correlated with country of
origin. The on average most complete reports were found in
Norway and Belgium, missing data were found most fre-
quently in France and Sweden.

4., Discussion

This quality assurance project assessed the completeness of
histopathology reports of cytoreductive surgery for advanced
stage ovarian, fallopian tube and primary peritoneal cancer.
Although only minimal requirements were checked, impor-
tant deficiencies were identified. This is in line with findings
for other tumour types and studies performed in different
settings. Also for e.g. breast cancer and head and neck cancer,
it was noted that information essential for clinical decision
making is too often missing or unclear in pathology re-
ports.’®*2 This is of concern as the report is essential not only
for communication to treating physicians but also for data

collection within clinical trials, for review by a second pathol-
ogist or when unforeseen problems arise and reassessment is
needed later on. Hence, a short summary of the conclusions
is insufficient and every step needs to be reported in a com-
plete and unambiguous way.

A first step in the histopathological process is the macro-
scopic description and sampling of the specimens. A clear
description of the specimens and the way samples are taken
is essential in case of unexpected findings or expert review. In
these cases, certainly when additional biopsies are needed,
the original presentation of the specimens must be easily
reproducible.”® Although the current staging of ovarian can-
cer is essentially a surgical staging, macroscopic and micro-
scopic pathologic findings are necessary to define the final
FIGO stage of a given tumour. Both surgery and pathology
report are thus important for staging and prognostic assess-
ment.* Furthermore, macroscopic assessment of specimens
plays a significant role in the determination of the primary
origin of the tumour, e.g. the differential diagnosis between
primary peritoneal cancer and carcinoma of the ovary is
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mainly based on macroscopic features.'® Seidman and col-
leagues found that the origin of mucinous tumours can be
correctly classified by the size and laterality alone. Other mac-
roscopic features, e.g. a smooth capsule and evenly distrib-
uted solid and cystic areas help to refine the distinction
between primary tumours and extra-ovarian tumours meta-
static to the ovary.'®

In the Western world, it is estimated that approximately
6-7% of malignant ovarian masses are metastatic rather
than primary ovarian tumours, but the proportion of second-
ary tumours can be much higher in other parts of the
world.”” Although other gynaecological tumours may be
treated in the same way as advanced epithelial ovarian can-
cer,’>'® the determination of the origin of the tumour has
major consequences for treatment decisions and assess-
ment of prognosis.’® The distinction between primary ovar-
ian and metastatic tumours is based on the interpretation
of a complex combination of macroscopic, microscopic and
biochemical data and requires a lot of expertise.’® Conse-
quently, the final diagnosis is made by the pathologist. The
pathologist’s conclusions should be stated in the report sep-
arately even when the narrative of the report is considered
to be obvious to the pathologists. It has been shown that if
active interpretation by clinicians is needed, the risk of com-
munication errors increases.’’ In more than one-fifth of the
reports of our study, the pathologist did not report his or her
final conclusion about the origin of the tumour. We do not
know if this reflects limited attention to the differential diag-
nosis for origin of the tumour or the assumption that the fi-
nal diagnosis is clear to the reader from the narrative.

Guidelines on the reporting of ovarian pathology recom-
mend the determination of histological grade, although its
prognostic value for the advanced stages of ovarian cancer
is still under discussion.?? Histological grade was reported in
90% of the reports after primary debulking, but in only 79%
of the reports after neo-adjuvant chemotherapy. As stated
in some of the reports and as became clear from informal dis-
cussion with investigators, some pathologists consider degree
of differentiation more difficult to interpret after neoadjuvant
therapy. The feasibility of tumour grading after neo-adjuvant
therapy has indeed been questioned because chemotherapy-
induced changes (e.g. no glandular formation and reduced
mitotic activity) can make the criteria for tumour grading
unreliable.?®> However, other authors have been able to grade
ovarian tumours after chemotherapy and even reported a
good concordance with grading of pre-chemotherapy biop-
sies.?*? Similar issues with grading after neoadjuvant treat-
ment have been reported for other tumour types and the
most common approach seems to be to grade pre-operatively
treated tumours whenever possible.?®

Data on the histopathological examination of ovarian can-
cer after chemotherapy are still very scarce. Changes induced
by neoadjuvant chemotherapy can obscure the diagnosis of
origin and cell type; especially clear cell changes are mentioned
in this regard.”” As a consequence of these architectural and
cellular changes after chemotherapy, diagnosis more and more
relies on pre-treatmentbiopsies or cytology and immunohisto-
chemistry techniques on the specimens.”® Immunohisto-
chemistry appears to be useful in these cases. Small studies
have shown a good concordance of biomarker expression on

diagnostic biopsies and surgical specimens after neoadjuvant
chemotherapy.?®%° Further research on the use of immunohis-
tochemistry on pre-treatment biopsies and cytology would be
of much interest in attempts to improve diagnostic accuracy
and, in times of targeted therapies, to individualise treatment.
For both biopsies and post-chemotherapy specimens however,
more research on the value of diagnostic and prognostic mark-
ers is warranted.

The reasons for the observed incompleteness of reports
are unclear. Several explanations can be considered.

First, some pathologists may have limited knowledge of
ovarian pathology. Experience and expertise have been linked
with better diagnostic accuracy and improved quality of
reporting, as reflected in the positive relationship between ac-
crual volume and the quality of reports.*® However, other lo-
cal factors such as training activities and work load
constrains probably play a role, as academic centres and high
volume hospitals did not deliver superior reports. Further-
more, we were not able to assess the experience of individual
pathologists. We also do not know if the smaller, non-aca-
demic hospitals participating in this trial are representative
for community hospitals in general.

Second, it is possible that pathologists are insufficiently
familiar with existing guidelines for ovarian cancer pathology
reporting,®3! do not fully agree with every item of the guide-
line or consider some parts as less important.>? In the current
era of immunohistochemistry and other modern technology,
the value of a gross description and measurements may
sometimes be underestimated. Weighing the specimens
may be considered not essential and be omitted to save pre-
cious time.?? Pathologists may omit to assess degree of differ-
entiation because of the ongoing discussion on its value and
reproducibility.

Third, local logistic factors such as work load and the use
of standardised formats may explain some of the variability
in the quality of reports. We don’t know which of the partic-
ipating centres are using some form of content checklists or
structured formats, but no full synoptic reports were received.

Finally, used language and reporting style may be less clear
to the clinician than expected by the pathologist. A study has
shown a discrepancy rate of 30% between pathologists’ in-
tended meaning and the interpretation by surgeons.? It is
thus possible that items considered clear from the narrative
by the pathologist are scored absent by the assessing clini-
cians. The problems of interpretation errors and missing data
have been noted before within the framework of a clinical
trial. In a study by Nagtegaal and colleagues, only one-third
of case report forms (CRFs) were complete and correct when
compared with the hospital pathology reports.*?

Hence, to improve the quality of pathology reports of ovar-
ian cancer, several actions can be taken. Centralising care in
comprehensive cancer centres with sufficient case load
makes it possible for pathologists to specialise in a specific
domain.?>3*3* Within these cancer centres, multidisciplinary
team meetings can serve as a first fail-safe mechanism to
correct possible errors or incomplete data.**¢ Quality
improvement projects have shown the benefit of standard-
ised and synoptic reporting for several other tumour types.
Synoptic reports have significantly less missing data and are
better readable and preferred by physicians.’®*’~° To use
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the advantage of synoptic reports at full length, guidelines for
the processing and reporting of pre-operative biopsies in
cases of suspected ovarian cancer and for specimens re-
moved after neoadjuvant chemotherapy will need to be devel-
oped by experts.

Standardised pathology processes are also important in
the framework of clinical trials. To reduce variability and er-
rors with possible influence on trial results, a pathology sec-
tion with clear guidelines should be included in each trial
protocol,*213:41

The quality of surgical pathology and the quality of inter-
disciplinary communication must of course be placed in a
broader context. Assessment of pathology reports in our
study was limited to the presence or absence of four basic
items only. Clarity of language could not be assessed as the
original reports were written in the native language. Other
important data such as the appropriate use of biomarkers
were not evaluated, which is another limitation of this audit.

Quality of pathology reports includes besides complete-
ness also timeliness and accuracy of diagnosis.>+*? Central re-
view of specimens is a very useful tool to test accuracy of
diagnosis and prognostic factors in order to improve data
quality in clinical trials and daily practice.>**>*** Unfortu-
nately, in this study, resources for central pathology review
were not available.

However, this large multinational audit reveals weak-
nesses in pathology reporting with possible important conse-
quences for inter-professional communication and thus
patient care. This audit of pathology reports aims to serve
as an incentive for further research on ovarian cancer pathol-
ogy and future quality improvement projects in multi-disci-
plinary cancer care.

5. Conclusion

In conclusion, this large audit of ovarian cancer pathology re-
ports from 11 different countries reveals that in a substantial
number of reports basic pathologic data are missing with pos-
sible adverse consequences for the quality of cancer care. Spe-
cialisation by pathologists and the use of standardised
synoptic reports can possibly improve the quality of reporting.
Further research is needed to better define pre- and post-oper-
ative diagnostic criteria for patients with presumed ovarian
cancer who are treated with neo-adjuvant chemotherapy.
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