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OBJECTIVE. This study evauated the use of the American College of Radiology Breast Imag-
ing Reporting and Data System (BI-RADS) by community radiologists by determining the concor-
dance of assessment categories and recommendations assigned to screening mammograms.

MATERIALS AND METHODS. The study comprised the interpretations of 82,620
consecutive screening mammograms by 18 radiologists between January 1, 1995, and De-
cember 31, 1998. For al mammograms, assessment categories and recommendations were
compared to determine whether they were in accordance with BI-RADS guidelines. Overall
patterns of discordance were analyzed, and comparisons of discordant patterns by assessment
category, patient age, breast density, and year of examination were made.

RESULTS. The overall discordance between BI-RADS assessments and recommendations
was low (3%). The assessment with the highest discordance was “probably benign finding”
(category 3), at 53.5%. Mammograms obtained in 1998 were almost haf as likely to have as-
sessment—recommendation discordance compared with those obtained in 1995 (2.4% vs 4.5%,
respectively; odds ratio = 0.52; p < 0.001). Mammograms of women with dense breast tissue
were 30% more likely to have lesions assigned discordant assessments and recommendations
compared with those of women with fatty tissue (3.4% vs 2.7%, respectively; odds ratio = 1.3;
p < 0.001). No differencesin the patterns of discordance were found between mammograms of
women younger than 50 years and those of women 50 years old and older (p = 0.10).

CONCLUSION. There has been improvement in the accurate application of BI-RADS
sinceitsintroduction. However, variation in the pairing of BI-RADS assessments and recommen-
dations persists. Continued efforts to educate radiol ogists about the use of BI-RADS and to clar-
ify BI-RADS terms would promote maximum consistency in this use of this reporting method.

both within and outside of the ra-
diology community, the Ameri-
can College of Radiology developed a task
force on breast cancer in the late 1980s and
appointed a committee to develop guidelines
for standardized reporting of mammographic
findings. This work was published as the
Breast Imaging Reporting and Data System,
and this classification system is referred to as
BI-RADS [1, 2]. This standardized system
helps clinicians understand more clearly the
disposition of their patients; aids in auditing
mammography practices, and facilitates re-
search efforts, particularly toward the devel-
opment of large mammography databases.
The BI-RADS lexicon provides a dictionary
of terms to use when describing lesions seen on
mammography. In addition to these definitions,
BI-RADS provides specific fina assessment

I n response to concerns raised

categories and the associated recommendations
to be assigned to each mammogram. The stan-
dardized assessment categories used to describe
findings on mammography include “need addi-
tiond imaging evauation” (category 0), “nega
tive’ (category 1), “benign finding” (category
2), “probably benign finding” (category 3),
“suspicious abnormality” (category 4), and
“highly suggestive of a malignancy” (category
5). Recommendations that are appropriate for
each of the six assessment categories are pro-
vided by BI-RADS.

Early studies indicated the BI-RADS lexi-
con not only helped standardize the language
used in interpreting mammograms, but also
could improve the sensitivity and specificity of
mammographic interpretations [3, 4]. In a
study of five radiologists using BI-RADS le-
sion descriptors for masses and calcifications,
moderate inter- and intraobserver agreements
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were found in the interpretations of 60 mam-
mograms [5]. Three subsequent independent
reports indicated the BI-RADS lesion descrip-
tors and assessment categories may improve
the podtive predictive value of mammo-
graphic interpretations [6-8]. Since its incep-
tion, BI-RADS has become widely used in
both academic and private practice settings,
and certain elements of BI-RADS are required
for cerification through the Mammography
Qudity StandardsAct [9].

To date, areport about the use of the BI-
RADS assessment categories and the asso-
ciated recommendations in community
practice has not been published. As data-
bases from various community practices
are pooled, final assessment categories 1
through 5 are used to calculate overall posi-
tive predictive values, sensitivity, and speci-
ficity. However, whether these assessment
categories are used in a consistent manner in
community practicesisunclear. It is possible
that the same assessment categories are asso-
ciated with different recommendations for
follow-up. The purpose of this study was to
evaluate the use of the BI-RADS lexicon by
community radiologists over time by deter-
mining the concordance of assessment cate-
gories with recommendations assigned to
screening mammograms.

Materials and Methods

The Mammography Tumor Registry (MTR),
established in 1994, is alinked cancer surveillance
system that combines participating Washington
state facilities mammography records with breast
cancer cases identified by the Cancer Surveillance
System and the Washington State Cancer Registry.
The MTR is used for medical outcome audits of
facilities and radiologists, while serving as afoun-
dation for collaborative interdisciplinary research
on breast cancer detection and progression.

The data in this study were limited to MTR fa-
cilities that use the BI-RADS coding scheme and
that reported both assessments and recommenda-
tions. Mammographic interpretations came from
18 radiologists in three facilities. In order that the
data represent the range of practice patterns repre-
sented in the MTR, the data were randomly sam-
pled so that no facility contributed more than 50%
and no radiologist contributed more than 10% of
the total examinations to the data set. Facilities in-
cluded in the analyses contributed data between
January 1, 1995, and December 31, 1998. Exami-
nations were designated as diagnostic if the facil-
ity recorded the examination type as diagnostic or
if alump or bloody nipple discharge was reported.
Examinations were considered screening if the ex-
amination type was reported as screening and if no
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specific symptoms or clinical findings were re-
ported. Only screening mammograms were in-
cluded in this study.

For each examination, the assessment category
and recommendation were compared to determine
whether the association was in accordance with the
published guiddlines of the American College of
Radiology BI-RADS manua [1]. Not dl the rec-
ommendations listed in the BI-RADS manua are
specifically listed in the MTR database. For exam-
ple, athough BI-RADS specifically lists magnifi-
cation views, spot compression views, and spot
magnification views, and additional projections as
possible recommendations associated with cate-
gory O, each of these specific variables is not in-
cluded in the MTR database. Instead, the generic
variable “additiond views’ isused in the MTR da-
tabase. Table 1 lists concordant assessment—+ecom-
mendation pairings for BI-RADS and the
corresponding recommendations used in the MTR
database. In summary, for alesion described as Bl-
RADS category 0, the recommendation of needs
additional imaging evaluation or comparison with
prior mammograms was considered concordant.
For findings characterized as BI-RADS category 1

or 2, either a recommendation of normal-interval
follow-up or no specific recommendation was ac-
cepted as concordant. For BI-RADS category 3 le-
sions, short-term follow-up must have been
recommended to be considered concordant. For BI-
RADS categories 4 and 5, a recommendation for
tissue sampling or surgical consultation must have
been made.

Of the 82,620 mammograms used for this analy-
sis, 588 (0.7%) were assigned two or more recom-
mendations. Most of the examinations with multiple
recommendations (79.3%) had an assessment of cat-
egory 0 in addition to another assessment. For mam-
mograms with two or more recommendations, if one
of the recommendations was concordant with the
assessment, then that recommendation was used in
our analyss and the other recommendation was
dropped. If none of the recommendations was con-
cordant, we prioritized the recommendations on the
basis of severity and selected the most severe recom-
mendation for our anaysis.

We divided the analysis set into groups to examine
discordant petterns. Petterns of discordance were
compared by assessment category, patient age, breast
dengity, and year of examination. Examination results

Recommendations

Definitions for Assigning Concordance Between BI-RADS Assessments and

BI-RADS Definition of Concordant Recommendations
Assessment BI-RADS Category BI-RADS Mammography Tumor Registry
Category 0 Need additional imaging |Additional projections Additional views
evaluation Magnification views Sonography
Spot compression views |Immediate prior film comparison
Spot magnification views |Routine film comparison
Sonography
0ld films for comparison
Ductography
Category 1 Negative Normal-interval follow-up | Normal-interval follow-up
Decision for biopsy No specific recommendation
should be based on made
clinical assessment
Category 2 Benign finding Normal-interval follow-up | Normal-interval follow-up
Decision for biopsy No specific recommendation
should be based on made
clinical assessment
Category 3 Probably benign finding; |Follow-up at short Short-term follow-up
short-term (1-11 interval (1-11 months)
months) follow-up
suggested
Category 4 Suspicious abnormality; |Biopsy should be Fine-needle aspiration
biopsy should be considered Cyst aspiration
considered Needle localization and | Biopsy
biopsy
Category 5 Highly suggestive of Histology using core Core needle biopsy
malignancy; biopsy Surgical biopsy
appropriate action Take appropriate action |Surgical consultation
should be taken Cytologic analysis Immediate unspecified follow-up

Note.—BI-RADS = Breast Imaging Reporting and Data System [1].
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Use of BI-RADS by Community Radiologists

for women younger than 50 years old and 50 years
old and older, women with dense bresst tissue versus
those with fatty breast tissue, and those examined in
19951996 versus those examined in 1997-1998
were compared. Examinationsthat reported heteroge-
neoudy or extremely dense breest tissue were class-
fied as dense, whereas examinations that reported
breast tissue as entirely fat or scattered fibroglandular
densities were classified asfaty.

Results of the recommendations by BI-RADS
assessment category were put into tabular form for
comparison. Discordance values for each assess-
ment and recommendation were compared as a
whole group and as several subgroups. To test
whether discordance was significantly different
among subgroups, we compared the proportions
of overall discordance for patient age (<50 years
vs 250 years), year of examination (1995-1996 vs
1997-1998), and breast density (fatty vs dense)
using the Pearson’s correlation coeffecient and the
chi-sguare test. An odds ratio was produced to fur-
ther illustrate the magnitude of the difference. In
our study, the crude odds ratio estimates the odds
or likelihood that an assessment and recommenda-
tion for a given breast density, patient age, or year
of examination would be discordant. Confidence
intervals were based on the standard error of the
coefficient and normal gpproximation. To analyze
the trends of discordance over time, we analyzed

the year of examination as a continuous variable
and used logistic regression.

Results

Table 2 shows the assessments and recom-
mendations given for the 82,620 mammo-
grams in the study. The overall concordance
of mammographic assessments with their ap-
propriate recommendations was 97.1%. The
categories negative (category 1), benign find-
ing (category 2), and additional imaging re-
quired (category 0) were highly concordant
(96-98%) with the appropriate recommenda-
tions. The assessment category with the low-
est concordance was probably benign finding
(category 3) at 53.5%. Thirty-three percent
of the cases with an assessment of probably
benign finding were assigned a recommen-
dation of normal-interval follow-up, 17.0%
were assigned a recommendation for addi-
tional imaging or sonography, and 2.8%
were assigned a recommendation for biopsy.

Of the cases with an assessment of suspi-
cious abnormdlity (category 4), 84.5% had a
concordant recommendetion of either a biopsy

or an gppropriate action. The remaining 15.5%
of these cases had a discordant recommendation
including 7.9% with a recommendation for ad-
ditiona imaging; 2.6%, for sonography; 2.6%,
for normd-interva follow-up; and 1.3%, for
short-interval follow-up. Of the cases assessed
as highly suggestive of maignancy (category
5), 90.6% had a concordant recommendation.
However, 7.6% of the mammograms assessed
as highly suggestive of malignancy were associ-
ated with arecommendation for normal-interval
follow-up. A tota of 18 caseshad an assessment
of BI-RADS category 4 or 5, but these cases
had been assigned the recommendation of nor-
md-interval follow-up.

Tables 3 and 4 show the assessments and rec-
ommendations given for mammograms during
the fira haf (1995-1996) and second half
(1997-1998) of the study. The overdl discor-
dance of mammographic assessments and rec-
ommendations decressed over time—from
3.6% to 2.4% (p < 0.001). Mammograms ob-
tained in 1998 were hdf aslikely to have assess-
ment—ecommendation discordance than those
obtained in 1995 (2.4% vs 4.5%, respectively;
odds ratio = 0.52; p < 0.001). The decrease in

Concordance and Discordance of BI-RADS Assessments and Recommendations Made for 82,620 Screening Examinations
BI-RADS Definition of — Recommendat'osnhs — Total Discordance
Category 1 Negative finding
% 98.7 0.6 0.0 0.7 0.0 0.0 1.3
No. 69,602 387 27 470 13 29
Category 2 Benign finding
% 97.6 0.6 0.1 1.1 0.1 0.5 24
No. 5,080 33 4 59 7 24
Category 0 Need additional imaging
evaluation
% 3.4 746 219 0.0 0.1 0.1 3.6
No. 143 3187 936 1 5 2
Category 3 Probably benign finding
% 33.0 11.8 5.2 46.5 2.8 0.7 53.5
No. 701 250 m 987 59 16
Category 4 Suspicious abnormality
% 2.6 79 2.6 1.3 845 1.1 15.5
No. 10 30 10 5 322 4
Category 5 Highly suggestive of
malignancy
% 16 0.9 0.0 0.0 90.6 0.9 9.4
No. 8 1 0 0 96 1
Total discordance for recommendation (%) 1.1 18.0 14.0 35.2 16.7 100.0 29

Note—Concordant data are set in boldface type. Percentage values indicate the proportion of recommendations within each assessment level. BI-RADS = Breast Imaging Reporting and Data System [1].
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discordance between 1995-1996 and 1997-
1998 primarily resulted from the more accurate
association of assessments with the appropriate
recommendations for negetive, benign finding,
and probably benign finding (categories 1-3).
Neverthdess, in 1997-1998, dmost 50% of the
lesions described as probably benign finding
were ated with adiscordant recommenda:
tion: normd-interval follow-up was recom-
mended for 30.8%; additiona imaging, for
9.8%; sonography, for 4.4%; and biopsy, for
3.3%. We found no improvement over time in
concordance patterns for suspicious abnormal-
ity or highly suggestive of malignancy, catego-
ries4 and 5, respectively.

Table 5 shows the association of patient age,
breast density, and year of examination with
patterns of discordance. The patterns of discor-
dance for mammograms of women younger
than 50 years versus those of women 50 years
old and older did not differ (p=0.10). However,
women with dense breast tissue had a 30% in-
creased likelihood of having discordant assess-
ments and recommendations compared with
women with fatty breast tissue (3.4% vs 2.7%,
respectively; odds ratio = 1.3; p < 0.001). Ex-
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aminations during the latter haf of the study
(1997-1998) were significantly less likely to
have discordant assessment—recommendation
pairings compared with examinations during
the firgt half (1995-1996) of the study (2.4% vs
3.6%, respectively; odds ratio = 0.62; p <
0.001). In addition, logigtic regresson andyss
showed a constant linear improvement over the
4 yearsof thestudy (p < 0.001).

Discussion

We evauated the use of BI-RADS by
community radiologists by assessing the
concordance of assessment categories and
recommendations assigned to screening
mammograms. We found that the overall
concordance of BI-RADS assessments and
recommendations was high (97.1%). In addi-
tion, overall concordance improved over the
4 years of our study. However, we did find a
disproportionately grester variation of rec-
ommendations associated with the assess-
ment probably benign (BI-RADS category
3). This pattern of variation was persisted
across al of the study years.

Taplin et d. (unpublished data) investigated
the use in 1997 of BI-RADS by seven regis-
tries within the breast cancer surveillance con-
sortium. Our data are consistent with ther
findings of high concordance with recommen-
dations given to negative and benigh assess-
ments, but moderate concordance (41%) with
recommendeations given to probably benign as-
sessments. From our results, improvement
would be predicted to continue over time, par-
ticularly with continued educationd efforts
and possible refinements to the lexicon.

There are two issues of possible concern
when a discordant assessment and recom-
mendation are given. The primary concern is
the disposition of the patient. For BI-RADS
to achieve maximum benefit, the specific rec-
ommendation given for the appropriate man-
agement of the patient needs to be clear. For
some of the discordant patterns, the final dis-
position of the patient may have been correct.
For example, when additional views are rec-
ommended for an assessment of probably be-
nign finding, the patient may have the
additional views at another site or another
time. Based on those additional views, the as-

Concordance and Discordance of BI-RADS Assessments and Recommendations Made for 36,529 Screening Examinations
TABLE 3 q
Performed in 1995 and 1996

BI-RADS Definition of Ay — e — Recommendat'osnhs — Total Discordance
Category 1 Negative finding
% 98.4 0.6 0.1 0.9 0.0 0.0 1.6
No. 30,944 199 18 276 7 5
Category 2 Benign finding
% 96.6 0.9 0.1 2.1 0.1 0.3 35
No. 1,652 15 2 35 2 5
Category 0 Need additional imaging
evaluation
% 1.2 76.3 221 0.1 0.2 0.1 1.6
No. 22 1419 m 1 4 2
Category 3 Probably benign finding
% 34.6 13.2 5.8 43.6 24 0.4 56.4
No. 428 163 72 540 30 5
Category 4 Suspicious abnormality
% 1.4 15 33 19 84.5 1.4 15.5
No. 3 16 7 4 180 3
Category 5 Highly suggestive of
malignancy
% 5.1 1.7 0.0 0.0 91.5 1.7 8.5
No. 3 1 0 0 54 1
Total discordance for recommendation (%) 1.4 21.7 19.4 36.9 15.5 100.0 3.6

Note—Concordant data are set in boldface type. Percentage values indicate the proportion of recommendations within each assessment level. BI-RADS = Breast Imaging Reporting and Data System [1].
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Concordan€e and Discordance of BI-RADS Assessments and Recommendations Made for 46,091 Screening Examinations
Performed in 1997 and 1998
BI-RADS Definition of - Recommendatllns Total Discordance
Category 1 Negative finding
% 98.9 0.5 0.0 0.5 0.0 0.1 1.1
No. 38,658 188 9 194 6 24
Category 2 Benign finding
% 98.1 0.5 0.1 0.7 0.1 0.5 2.0
No. 3,428 18 2 24 5 19
Category 0 Need additional imaging
evaluation
% 5.0 132 21.7 0.0 0.0 0.0 5.1
No. 121 1,768 525 0 1 0
Category 3 Probably benign finding
% 30.8 9.8 44 50.5 33 1.2 49.6
No. 273 87 39 447 29 n
Category 4 Suspicious abnormality
% 4.2 8.3 18 0.6 84.5 0.6 15.5
No. 7 14 3 1 142 1
Category 5 Highly suggestive of
malignancy
% 10.6 0.0 0.0 0.0 89.4 0.0 10.6
No. 5 0 0 0 42 0
Total discordance for recommendation (%) 1.0 14.8 9.2 329 18.2 100.0 24

Note.—Concordant data are set in boldface type. Percentage values indicate the proportion of recommendations within each assessment level. BI-RADS = Breast Imaging Reporting and Data

System [1].

sessment—-recommendation pairing of prob-
ably benign finding and short-interval
follow-up or the pairing of negative and
normal-interval follow-up may have then
been given. The end result is the appropriate
management of the patient, athough an origina
erroneous assessment of category 3 (probably
benign finding) rather than category 0 (needs
additional imaging evaluation) was given.
Similarly, when a probably benign finding
is paired with normal-interval follow-up
(33%), it is possible that the patient manage-
ment was correct in that the patient was in
the second or third year of follow-up for sta-
bility of a probably benign lesion. At that
time, a 1-year rather than 6-month follow-up
interval was deemed appropriate. We won-
dered if this scenario could have been the
case in our sample. We investigated further
the 701 mammograms with an assessment of
probably benign finding and normal-interval
follow-up or no recommendation. We found
that 283 (40%) of the 701 mammograms
were of patients who had a mammogram ob-
tained within the previous 2 years. However,
of these 283 patients, only 12 (4%) had a

AJR:179, July 2002

TABLE 5 Association of Patient Age, Breast Density, and Year of Examination with
Discordant BI-RADS Assessment and Recommendations

Mammograms 0dds Ratio (Confidence Interval)
Factor (n=81,587)
No. % Unadjusted? Adjusted®
Age (yr)
<50 28,524 35.0 1.00 1.00
=50 53,063 65.0 0.93 (0.86-1.01) 1.00 (0.91-1.09)
p 0.1 0.1
Breast density
Fatty 57,628 70.6 1.00 1.00
Dense 23,959 294 1.29(1.18-1.41) 1.28 (1.17-1.40)
p <0.001 <0.001
Year of examination
1995-1996 36,389 446 1.00 1.00
1997-1998 45,198 55.4 0.62 (0.57-0.67) 0.62 (0.57-0.67)
p <0.001 <0.001

Note.—Analysis includes all mammograms with valid responses for assessment, recommendation, age, density, and year of
examination. BI-RADS = Breast Imaging Reporting and Data System [1].

30dds of discordance between assessment and recommendation of mammogram in this group versus reference group.

b0dds ratio is adjusted for other factors listed, which calculates the influence of each factor in relation to the others.



mammogram with a recommendation of
short-interval follow-up within the 2 years
before the mammogram with the assess-
ment—-recommendation pairing of probably
benign finding and normal-interval follow-
up was obtained. Finally, mammograms of
lesions being followed up every 6 months
should not have been in our study sample be-
cause these images should have been re-
ported as diagnostic mammograms rather
than as screening mammograms. Only the
first screening mammogram with alesion de-
scribed as a probably benign finding should
have been in our study sample, and al of
those initial examinations should have been
given a final assessment of probably benign
finding and the recommendation of short-in-
terval follow-up.

Clarifying the criteria for the probably be-
nign finding category would be a helpful ad-
dition to the BI-RADS lexicon. A specific
caseto illustrate potential confusion isthe re-
porting of an initial screening mammogram
showing a mass. The initial screening mam-
mogram would be reported as showing a cat-
egory O lesion, need additional imaging
evaluation. Subsequent spot compression
views and sonograms would then be ob-
tained, and only after those evaluations could
the mass be assessed as a probably benign
finding with the recommendation of short-
interval follow-up. The mass is found to
have remained stable at the first 6-month
follow-up, and the lesion is again given an
assessment and recommendation of probably
benign finding and short-interval follow-up.
At the second evaluation (1 year from the ini-
tial screening mammogram), the massis said
to have remained stable. At this point, a 1-
year follow-up rather than a 6-month follow-
up is deemed appropriate. On the basis of the
mammographic findings, should the mass be
assigned the assessment and recommendation
of benign finding and normal-interval follow-
up before 23 years of stability has been es-
tablished, or should the mass be assigned the
assessment and recommendation of probably
benign finding and normal-interval follow-
up? This issue could be clarified in future
publications of the BI-RADS lexicon.

For some discordant patterns that we ob-
served, the disposition of the patient is more
concerning. For example, why normal-inter-
val follow-up was recommended for 18 pa-
tients who were said to have a category 4 or 5
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lesion on screening mammography is not
clear. This discordant recommendation of
normal-interval follow-up represents 4% of
the patients with alesion designated as a sus-
picious abnormality or as highly suggestive
of malignancy. In these 18 cases, we exam-
ined previously obtained mammograms and
reviewed each patient’s cancer history at the
time of and after mammography; however,
these efforts failed to yield an explanation for
the discordance in any of these cases. For ex-
ample, these cases did not represent patients
for whom a cancer diagnosis was aready
known and the normal-interval follow-up rec-
ommendation was for the contralateral breast.
We aso did not find any cases for which
these aberrant category 4 or 5 assessments
were followed up within 6 months by a can-
cer diagnosis, suggesting that the assessment
and not the normal-interval follow-up recom-
mendation guided the events. For discordant
recommendations like these to be avoided,
mammography sitesin the course of their site
audit could flag discordant assessment—rec-
ommendation pairings to identify potential
miscommunications to patients or to referring
clinicians regarding follow-up care.

The second issue in regard to concordance
patterns is whether the appropriate data are
used for audit and research purposes. Most
practices use assessment categories alone in
their auditing practices. However, with dis-
cordant recommendations assigned to assess-
ments, two different practices could yield
different audit results—even though the same
recommendations were made to the patient.
Similarly, in multicenter trials, pooling data
from multiple sites involves decisions to pool
either the assessment or the recommendation
variable or both. Our findings indicate that
one cannot always assume a given assess-
ment leads to a specific recommendation.

Whether discordant assessments and rec-
ommendations primarily affect the outcome
of the patient or the accuracy of audit datais
unclear. This study suggests that thereis sig-
nificant variation in the pairing of probably
benign finding with different recommenda-
tions. Fewer than half of the mammograms
assessed as probably benign finding were
recommended for short-interval follow-up.

A particular strength of this study isthat it
was conducted in community-based mam-
mography practices using a large database
from radiologists who used the BI-RADS

system over a defined period of time. A limi-
tation of our study is the absence of specific
follow-up data. In a study of this size for
which data are collected from multiple com-
munity practices, it is not possible to assess
details of individual discordant examinations
or details of specific patient histories or out-
comes. However, providing information
back to individua sites can facilitate further
detailed evaluation by each specific practice.

Overall, we conclude that in community
practice the concordance between BI-RADS
assessments and recommendations is high
and that the degree of concordance has im-
proved over time. We did find significant
variation in recommendations associated with
the categories probably benign finding and
suspicious abnormality, categories 3 and 4,
respectively. Attention to these variations is
important for both auditing and research pur-
poses and for further possible refinements of
the BI-RADS lexicon and in training pro-
grams about the use of the BI-RADS lexicon.
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