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a b s t r a c t
Most pathology reports are in a narrative form without a given structure and occasionally lack important
information. Here we show that the format of pathology reports of oncological lung resection specimens
correlates with the quality of the reports. All pathology reports of oncological lung resection specimens
between 01/02 and 04/11 (N = 878) were classiﬁed into descriptive reports (DR, N = 249), structured
reports (SR, N = 415) as well as template based synoptic reports (TBSR, N = 214) and compared regarding
the content of organ speciﬁc essential data (ED). The amount of recorded ED was summarized in an
essential data score (EDS). Median EDS of DR was 8, of SR 9, and of TBSR 10. Only 28.7% of all reports had
an EDS of 10; divided into the report types 2.6% of DR, 16.4% of SR and 88.4% of TBSR obtained an EDS of
10 (paired comparison: P < 0.0001). Traditional descriptive reports showed the lowest quality sometimes
lacking important information and clarity of data layout whereas the template based synoptic reports
reached the highest quality level. The broader use of structured reports is recommended for oncological
lung resection specimens as they lead to a reduction of failed data transfer and therefore to an increase
of quality.
© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction
Most pathologists summarize their acquired data in a textual
pathology report. However, permanent growing data volume and
an increasing number of users of the reports (e.g. the federal cancer
registry) demand a novel way of data acquisition, saving, and electronic transmitting. For these purposes, textual pathology reports
are limited. Meanwhile, national associations of pathologists, e.g.
the College of American Pathologists (CAP) or the Professional
Association of German Pathologists (BDP) have developed and published regularly updated protocols and checklists of organ speciﬁc
data that should be documented in oncological pathology reports
[1–3]. In general, these data are relevant for therapy decisions
and/or prognostication based on the requirements of the World
Health Organization (WHO) and the Union for International Cancer
Control (UICC) [4–6].
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In particular, for oncological lung resection specimens those
protocols and checklists are very helpful as the acquired data
are very complex, reﬂected in the changes of the latest TNMclassiﬁcation [5]. The essential data for lung resection specimens
comprise the histological tumor type according to the WHO classiﬁcation including histological grading, location and size of the tumor,
speciﬁcation of pleura visceralis inﬁltration, extra-pulmonary
tumor spread, angio-invasion, complete surgical margin status,
atelectasis or obstructive pneumonitis, and lymph node status.
Finally, it is required to completely subsume the assessed data
into the current UICC classiﬁcation. These recommendations were
incorporated into practice guidelines, e.g. of the American College
of Chest Physicians [7].
However, not only the way of the data acquirement but also
the design of the data visualization (i.e. the format of the report)
has impact on the quality of pathological reports. In 1996 already
Gephardt et al. investigated the correlation between amount of data
transmission and the report format. They recommended reporting in a standard form or checklist [8]. Based on this insight
we evaluated all pathology reports of oncological lung resection
specimens of the Institute of Pathology, University Medical Center
Freiburg, Germany, between January 2002 and April 2011 regarding
their content of essential data. Our evaluation clearly showed a

K. Aumann et al. / Lung Cancer 81 (2013) 382–387

383

Fig. 1. Example of a template based synoptic report of an oncological lung resection specimen.

correlation between the report format and the quality of the report:
structured reports based on a checklist contained the most essential data and, therefore, reached the highest quality level, whereas
descriptive reports in a narrative style occasionally lack important
information.

selected data of the tumor module. The result is a clearly arranged
and easily readable report on a database source that we called template based synoptic report (TBSR, Fig. 1).

2. Materials and methods

The evaluation of the quality of pathology reports was conducted by reviewing all pathology reports of oncological lung
resection specimens of the Institute of Pathology, University Medical Center Freiburg, Germany, between January 2002 and April
2011 and classifying them into the three distinct report formats:
(1) Descriptive reports (DRs) with a free textual and formulated
diagnosis without a speciﬁc structure; (2) Structured reports (SRs)
arranged according to local tumor spread, lymph node status,
distant metastases, and surgical margin status; and (3) templatebased synoptic reports (TBSRs) as described above. Afterwards,
the three groups of report formats were compared regarding
the content of 11 organ-speciﬁc ED items. These EDs comprise
the information that should be reported according to the recommendations of the Royal College of Pathologists (RCPath), the
CAP, and the BDP [1–3]. In detail: tumor location (site, lobe, or
segment), tumor size, involvement of the pleura visceralis, extrapulmonary tumor spread, exact histological tumor type according

2.1. Establishing a novel report format: the template based
synoptic report (TBSR)
The templates for the structured pathology reports were
developed in rtf-format adapted to the current cancer protocols and checklists for lung resection specimens of the CAP
[1] as well as to the instructions for pathological diagnosis of lung carcinoma of the BDP [3]. The templates were
linked to a drop-down tumor module of our pathology information system (PIS), containing organ-speciﬁc and tumor-speciﬁc
essential data (ED) with a database source. After the tumor
module has been completed the report is created automatically.
It is composed of structured text blocks arranged according to local
tumor spread, lymph node status, distant metastases, and surgical
margin status that contain the text boxes which get ﬁlled with the

2.2. Evaluation of the content of essential data
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Table 1
Data recommended for inclusion into histopathology reports of lung resection specimens (essential data, ED) with assessed values and the description for calculating the
EDS (essential data score: the total number of essential data reported).
Essential data

Value

Description

Tumor location

0
1

Not acquired
Speciﬁcation of site, lobe, or segment

Tumor size

0
1

Not acquired
Indication of tumor size

Pleura visceralis involvement

0
1

Information about tumor inﬁltration of the pleura visceralis is not acquired
Inﬁltration status of the pleura visceralis is documented

Histological tumor type

0
1

Not acquired or incomplete (e.g. “carcinoma”)
Exact histological tumor type according to WHO classiﬁcation (e.g. “adenocarcinoma”)

Histological grading

0
1

Not acquired
Histological tumor grading acquired

Surgical margin status

0
1

Not acquired or positive resection margins without exact speciﬁcation of involved margins
Negative or positive resection margins with exact speciﬁcation of the involved margins or stated
RX when the specimen was resected in many parts or larger tissue probes were removed

Lymph node status

Not evaluable
0
1

Lung resection without lymph nodes
Not acquired
Amount of resected and involved lymph nodes

UICC-classiﬁcation

0
1

TNM classiﬁcation not or only partly acquired
TNM classiﬁcation completely acquired

Angio-invasion

0
1

Not acquired
L0/1 and/or V0/1 or verbal

Atelectasis/obstructive pneumonitis

0
1

Not acquired
Information about tumor-associated atelectasis or obstructive pneumonitis is given

to the WHO, histological grading, surgical margins with speciﬁcation if tumor positive, lymph node status, UICC-classiﬁcation,
vascular tumor inﬁltration, and atelectasis or obstructive pneumonitis. With respect to the 7th version of TNM, in the latest
version of the RCPath’s dataset for lung cancer histopathology the
description of satellite nodules (versus synchronous tumors) is also
recommended as a core data item. However, to maintain the comparability of the reports before and after the release of the 7th
version of TNM we did not include description of satellite nodules as an ED in our evaluation. No statement could be made on
lymph node status if lymph nodes were not resected (N = 30; 3.4%).
In these cases, the data were described as ‘not evaluable’ and did
not contribute to statistical analysis. All pathology reports were
reviewed for documentation of each of the evaluable ED items
described above by recording the following values: 0, not acquired;
1, acquired (Table 1). After the reports had been reviewed by a
ﬁrst researcher, a second researcher checked 200 randomly chosen reports. Problematic cases were discussed until a consensus
was reached. Thereafter another 200 reports were checked again
with a 100% consensus of two researchers (D.A., K.A. and M.W.).
2.3. Statistical analyses
Statistical analyses were conducted with SPSS 18.0.2 (IBM Corporation, Somers, NY, USA). The frequency of each evaluable ED
item per format type was calculated and compared between the
three format types; statistical signiﬁcance was calculated with the
exact Fisher test. Additionally, an essential data score (EDS; the
total number of ED reported) was derived for each report, with values from 0 to 10. The ED ‘extrapulmonal spread’ was disregarded,
because only few cases (N = 41) included extra-pulmonary tissue.
The median EDS was used to compare the report types regarding
the acquirement of the data and the statistical signiﬁcance of the
differences between the report formats was evaluated by use of the
Wilcoxon test. A P-value of <0.05 was considered to be statistically
signiﬁcant.

3. Results
In total, 878 pathological reports of lung carcinoma operation
specimens were reviewed; of these, 249 cases were classiﬁed as
DRs, 415 as SRs, and 214 as TBSRs. In 2002, nearly all reports were
DRs (N = 62; 98.4%), only one report (1.6%) was a SR. From 2003 on
the rate of SR increased and that of DR decreased continuously until
in July 2009 the TBSR format was introduced. Since November 2009
the TBSR type has reached a proportion of 100% (Fig. 2).
In total, 28.7% of the reports had an EDS of 10 (median 9); with
regard to the format type, an EDS of 10 was calculated for 2.6% of
DRs, for 16.4% of SRs, and for 88.4% of TBSRs with a statistically
highly signiﬁcant difference (paired comparison: each P < 0.0001).
The ﬁrst reports with an EDS of 10 appeared in 2004 (7.1% of all
reports), when 70.5% of the reports were DRs and 29.5% were SRs.
In 2010, when all reports were TBSRs, 82.8% had an EDS of 10. Of the
DRs, 81.4% had an EDS of 8 or less (median EDS of 8), whereas 69.7%
of SRs had an EDS of 9 or more (median EDS of 9). In comparison,
84.4% of the TBSRs had an EDS of 10 (median EDS of 10; Fig. 3a and
Table 2).
Regarding the particular essential data the most remarkable,
highly signiﬁcant differences between DRs and SRs were seen
in reporting on tumor size, pleura visceralis inﬁltration, histological tumor typing, angio-invasion, atelectasis or obstructive
pneumonitis (for all P < 0.0001), surgical margin status (P = 0.001),
and histological grading (P = 0.036). Interestingly, DRs contained
speciﬁcation of the tumor location more often compared to SR
(P < 0.0001). However, by adopting the TBSRs tumor location was
recorded in 100% of the reports. Comparing SR and TBSR, an additional improvement could be observed regarding the content of
tumor size (P = 0.019), pleura visceralis inﬁltration (P < 0.0001),
histological tumor typing according to the WHO classiﬁcation
(P = 0.032), angio-invasion (P < 0.0001), and atelectasis or obstructive pneumonitis (P < 0.0001). All three format types contained
information about extra-pulmonary tumor spread, the nodal status,
and TNM-coding sufﬁciently (Fig. 3b and Table 2).
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Fig. 2. Temporal changes of format types as percent of all oncological lung resection specimens: whereas in 2002 the vast majority of reports were DRs the proportion of
SRs increased until 2009 when TBSRs were introduced. Since 2010 all reports were of TBSR-type (black bars: DRs, gray bars: SRs, light gray bars: TBSRs).
Table 2
Median EDS (maximum 10) and percentage of the reports containing the indicated
essential data grouped according to the report format types (DR: descriptive report,
SR: structured report, TBSR: template based synoptic report).
ED

DR

SR

TBSR

Median EDS
Tumor location
Tumor size
Involvement of the pleura visceralis
Exact histological tumor type
Histological grading
Surgical margin status
Nodal status
UICC-classiﬁcation
Angio-invasion
Atelectasis/obstructive pneumonitis

8
69.9%
80.7%
49.4%
87.1%
97.6%
96.2%
100.0%
99.6%
24.9%
51.4%

9
51.1%
97.3%
75.7%
97.8%
99.5%
99.7%
99.8%
99.5%
82.9%
70.1%

10
100.0%
100.0%
99.1%
100.0%
100.0%
100.0%
100.0%
100.0%
96.7%
84.6%

4. Discussion
Pathology reports were traditionally drafted in a textual format
by dictating or typing the ﬁndings, usually in a slightly sorted text
without structure (so called descriptive reports, DRs). This procedure has some disadvantages: ﬁrst, pathologists have to remember
all data needed for a complete oncological report without any
reminder; this can lead to missed data and, at worst, to a suboptimal
therapy of the patient. Second, clinicians sometimes are confused
by the huge amount of information, especially when these data are
transmitted without a clear arrangement of the pathology report.
Sometimes requests of clinicians appear although the requested
data are described within the text – just because the clinician could
not ﬁnd the relevant information at the ﬁrst glance. Third, beside
clinicians there are so called second users of the reports (e.g. cancer registry, tumor bank, researchers) which are able to make use
of pathology data only in an electronic format.
To address all these demands, some considerations for novel
approaches have been made in the recent past: at our institute
a given text structure for all oncological reports was introduced.
This kind of report we called structured report (SR). Still, pathologists had to remember all data required for a complete oncological
pathology report.
National associations of pathologists have developed checklists with all required tumor speciﬁc ﬁndings that were published
online and updated regularly [1–3]. The usual practice with these
protocols is that pathologists ﬁll in the checklists and afterwards
the report is typewritten. Thereby, a report with a high degree of

completeness and clarity of design is created. Nevertheless, this
leads to a redundant data acquisition with the possibility of transcription errors, the data are only stored in text form, and direct
computerized processing is still not possible. To combine the clearly
arranged output and the checklist based reporting we developed
PIS (pathological information system)-integrated tumor speciﬁc
checklists with data acquisition by drop down menus. By navigating through the drop down menus on the one hand pathologists are
reminded of the required data; on the other hand a clearly arranged
structured report is created automatically (template based report,
TBSR, Fig. 1) and the selected data are stored in a data bank with the
possibility of direct electronic data processing. In addition, TBSRs
contain particular paragraphs in which pathologists can describe
special features in a free text manner. To check if one report format
has advantage over another we classiﬁed all reports of oncological lung resection specimens between January 2002 and April 2011
into DRs, SRs, and TBSRs and compared them regarding the content
of essential data (ED), which are deﬁned by national associations
of pathologists [1–3]. For each report an essential data score (EDS,
with a high score of 10) was calculated and the results were statistically evaluated. Our results show with a high statistical signiﬁcance
that by composing the pathological ﬁndings according to a given
structured format the quality of reports increased already, displayed by an increase of the median EDS from 8 (DRs) to 9 (SRs). An
additional gain in quality could be reached by adopting the TBSRs
which had a median EDS of 10. That means that a given, clearly
arranged report format in combination with a checklist-based automatic report generation leads to a complete data acquisition.
Comparing the report formats regarding the content of the single essential data in particular reporting on tumor location, tumor
size, inﬁltration of the pleura visceralis, the histological tumor type,
angio-invasion, and atelectasis or obstructive pneumonitis was different. TBSRs were advantageous over all other report formats.
SRs were advantageous over DRs regarding all these data except
for tumor location: in SRs we found less information about tumor
location compared to DRs. The reason therefore may be that pathologists did not like to repeat information from clinicians within their
report to avoid any transcription error. However, since tumor location is deﬁned as an ED we included it into our checklists and due to
adopting the TBSRs tumor location was completely acquired within
our reports. This procedure can be taken as another advantage of
TBSRs: with this format type it is possible to introduce important
items into the reports quickly and to a large team of pathologists. Therefore, adoption of coding systems (e.g. ICD-O) which are
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Fig. 3. (a) Essential data score (EDS) according to the format type: of the DRs, 81.4% had an EDS of 8 or less (range 4–10, median 8, mean 7.5), 69.7% of SRs had an EDS of
9 or 10 (range 6–10, median 9, mean 8.7) and 84.4% of TBSRs had an EDS of 10 (range 8–10, median 10, mean 9.8) (black bars: DRs, gray bars: SRs, light gray bars: TBSRs).
(b) Percentage of reports containing the indicated ED arranged according to the format type: the most remarkably differences between the three format types were seen
in reporting on tumor size and location, invasion of the pleura visceralis, histological tumor type according to the WHO classiﬁcation, angio-invasion and atelectasis or
obstructive pneumonitis (paired comparison between DRs, SRs, and TBSRs each P < 0.0001) (black bars: DRs, gray bars: SRs, light gray bars: TBSRs).

required for a complete cancer registry report (Cancer Registry Act
of the Federal State of Baden-Wuerttemberg, 7th of March, 2006) is
an additional advantage: the majority of reports did not contain the
ICD-O-C code until the TBSR-format was adopted. Even more, the
adoption of TBSRs enabled us to unify regression grading systems
over all pathology reports according to international standards and
in agreement with our clinicians.
Visceral pleural involvement is an important component of the
lung cancer staging system [9,10]. Reporting on this ED could
be signiﬁcantly improved by using SRs and even more by TBSRs.
Although, speciﬁcation of positive or negative blood vessel and
lymphatic vessel invasion is essential because they are important
factors in assessing prognosis [11] and predictive of poor outcome
[12], information about angio-invasion was given rarely in DRs
(24.9%) and still insufﬁciently in SRs (82.9%). One reason therefore
could be, that in TNM version 6 [5] angio-invasion was still a facultative data, in contrast, according to TNM version 7 [4] it is now
obligate. The inclusion of angio-invasion into the TBSRs again led
to an increase of the gathered data (96.7%).

To check if the improvement of reported ED is not due to a
specialization of pathologists or staff changes we attributed the
reports to the responsible pathologists. From January 2002 until
April 2011 a total of twenty-ﬁve pathologists were responsible
authors of reports of lung cancer resection specimens. All of them
were general pathologists. On average, 7.6 pathologists per year
were in duty and 1.4 colleagues left the institute whereas 1.6 new
pathologists joined the team. There was not one single pathologist
who was employed over the complete period of time. These data
reveal a relatively high ﬂuctuation rate (ratio of personnel leaving to
the total number of employees) of 18.4%. Firstly, this is not unusual
for an academic institute responsible for education of pathologists
and it shows that it is unlikely that the marked improvement of
acquired data is essentially determined by a training effect of the
involved pathologists. Secondly, out of this high ﬂuctuation the substantial need of standardized pathology reports arises to keep a
high-leveled diagnostic quality.
There are still aspects where the quality even of TBSR can be
improved: looking at the data given about atelectasis or obstructive

K. Aumann et al. / Lung Cancer 81 (2013) 382–387

pneumonitis it becomes obvious that pathologists seem to be
pleased with their report when the tumor related data are recorded.
However, tumor associated obstructive pneumonitis and atelectasis are important characteristics [13] and contribute to the UICC
classiﬁcation [4,5]. Although difﬁcult to assess macroscopically,
the RCPath recommend that atelectasis or obstructive pneumonitis
should be described in the report, particularly if the changes extend
to the hilum or the whole lung. According to the RCPath, this data
should be recorded in the free-text as it may up-stage small central
tumors [2]. Our data, however, show that pathologists reported on
more ﬁndings when they were reminded, so recording of important data in a free-text section of the report may be suboptimal.
Rather, it seems appropriate to deﬁne even more mandatory ﬁelds
to improve the acquisition of the essential data.
The advantage of electronically stored tumor data is that they
can be used for research purpose more easily. First, the retrieval
of relevant tissue is facilitated. Second, the acquisition of structured data enables researcher to link every single tissue probe to
periodically updated biological and epidemiological data resulting
in a sustainable high quality tumor bank. Further on, these distinct data can also directly be sent to a cancer registry without
processing by a documentation assistant and contribute therefore
to a time and money saving epidemiological data collection without
transcription errors.
Our results are consistent with previously published data and
show that synoptic reports contain more information compared to
traditional narrative reports [14–16]. In addition, they are characterized by a clearly arranged layout. However, all kinds of pathology
reports are more or less a temporary excerpt of the clinical course of
an oncological patient and for an optimal long-term care clinicians
are forced to collect the needed data out of numerous reports. One
solution would be a so called synthesis [17] in which all essential
data of a patient are summarized and presented as an overview to
the user. Therefore, it is necessary to record and store the ﬁndings
electronically in a database which supplies the synthesis with the
needed datasets. The synthesis can then be presented in a simple
and attractive manner for example as a table-based or even ﬁgurebased overview to the clinicians. In addition to that Nakhleh put the
idea forward to alert clinicians of important diagnoses that should
not be overlooked by mobile devices [18].
Finally, it should be mentioned that the adoption of structured
reports, like all novel processes, took some time and in a few
instances it was a challenge to communicate that all participants
– pathologists, clinicians, patients, researchers, and epidemiologists – beneﬁt from structured reporting. At our institute some
more experienced colleagues were not familiar with the structured
reports in the beginning. However, in the course of time they realized their own beneﬁts and clinicians appreciate the new format
type very much.
In summary, structured oncological pathology reports of lung
cancer specimens are advantageous compared to textual reports:
ﬁrst, because the format of the report correlates signiﬁcantly with
the completeness of the ED. Second, due to the uniform and clear
layout of the report the key ﬁndings can be recognized at a ﬁrst
glance. Third, the so called second users can process the electronically stored data directly. The traditional textual pathology reports
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occasionally lack essential information and the data stored in written form only makes it more difﬁcult to process the data.
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