
38 SCHULZ ET AL., Anatomy in the Read Codes

JAMIAThe Practice of Informatics

Application of Technology n

Symbolic Anatomic
Knowledge Representation in
the Read Codes Version 3:
Structure and Application
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A b s t r a c t The Read Thesaurus (Version 3 of the Read Codes) is a controlled medical
vocabulary produced during the Clinical Terms Projects with the involvement of over 2,000
health care professionals from all United Kingdom specialties. In addition to allowing the
transfer of clinical information in a meaningful way, it supports analysis of this information and
provides a basis for the development of shareable medical knowledge bases. The thesaurus
includes a comprehensive, dynamic set of over 7,000 gross anatomic concepts richly linked in a
network with over 16,000 operative procedures and 40,000 disorders. The representation of
anatomic concepts aims to balance the requirements for expressivity, clearness, and simplicity.
The underlying directed acyclic graph hierarchy is independent of the alphanumeric code and
enables continued refinement and expansion. A template table allows semantic definition,
qualification, and linkage of concepts.
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Musen1 has pointed out that, before the full potential
of clinical information systems can be realized, com-
puters must be able to share clinical knowledge at dif-
ferent levels of abstraction in a structured manner.
The crucial role of medical concept representation and
the building of shareable ontologies are seen to be in-
creasingly important2,3 and are presently receiving sig-
nificant attention from several groups, including the
Canon Group,4 the National Library of Medicine,5 and
the GALEN consortium.6 There is a requirement to
share not only the vocabulary but also the relation-
ships between vocabulary items. The representation of
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such relationships is facilitated by creating a struc-
tured thesaurus.

This paper outlines the development of the Read The-
saurus7 during the Clinical Terms Project (CTP),8 – 11

with emphasis on the structure of the Anatomy chap-
ter and its relationship to other sections of the The-
saurus. In structuring the principal hierarchies for dis-
orders and procedures, we chose a mainly anatomic
axis because we felt that anatomy was relatively in-
controvertible and could be coherently applied across
a wide domain of clinical practice.

Background to the Read Codes

The Read Codes were devised in the early 1980s by
Dr. James Read, then a general practitioner, to support
the recording of clinical data by general practitioners
using personal computers. The Read Codes have since
been widely used to record primary health care data;
in 1988, they were endorsed by the United Kingdom
(UK) Royal College of General Practitioners for this
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F i g u r e 1 Upper level head-ings of Version 3 anatomy hierarchy.

purpose. In 1990, they were purchased by the De-
partment of Health and became Crown Copyright,12

and the UK National Health Service Centre for Cod-
ing and Classification (NHS CCC) was established to
maintain and develop the codes.

The two-year CTP, which ended in April 1994, was a
large-scale collaboration between the NHS Executive
and the medical profession through the Conference
Information Group of the medical Royal Colleges.
Forty-three specialty working groups were funded to
produce enhancements to relevant sections of the
then-current Version 2 Read Codes. The aim was to
produce a detailed and comprehensive thesaurus of
coded clinical terms to support the requirements of
the computerized health care record and to underpin
the NHS’s Information Management and Technology
Strategy.13 By the end of the project, over 2000 clini-
cians had been involved in various capacities, includ-
ing authoring, participating in working groups, and
providing independent quality assurance for the
work.14 In parallel with this project, the nursing pro-
fession and the professions allied to medicine (PAMs)
undertook similar projects of their own.

The CTP generated a requirement for representing in-
creasingly complex clinical concepts, and a revision of

the Read Code file structure was therefore needed in
order to accommodate these.7

Authoring Methodology

In the CTP, the need for unambiguous representation
of anatomic concepts was recognized at an early stage
of planning. Consequently, an Anatomy Panel was es-
tablished, including both clinicians and anatomists, to
oversee the development of the anatomy content. An-
atomic knowledge can be represented symbolically or
graphically.15 By providing a standard, shareable set
of coded concepts, the Read Thesaurus supports shar-
ing of anatomic information at the symbolic rather
than the graphic level. The authoring methodology
was guided by some of the general principles related
to thesaurus construction.16

A thesaurus is a structured set of concepts that links
similar terms to provide easy navigation and also en-
ables an understanding of the concepts represented by
the terms and their interrelationships. Ideally, it
should be coherent and should reflect the underlying
body of knowledge about the domain.17 In a thesau-
rus, the user attempts to find the appropriate term for
a given meaning, whereas in a dictionary the aim is
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to find the meaning of a term. In a dictionary, navi-
gation depends on orthography (spelling), and it is
sufficient to arrange the entries in alphabetical order;
in a thesaurus, however, navigation is assisted by se-
mantic locality,18 that is, the user’s expectation that
concepts are arranged according to their meanings.
Further support to navigation in an electronic thesau-
rus can be provided by preconstructed keys and pick-
ing lists.

The Anatomy Panel undertook preliminary reviews of
assembled lists of anatomic concepts, which were sub-
sequently forwarded to specialty working groups for
comment before submission to the NHS CCC. Since
that time, and using the work from the Anatomy
Panel as our main resource, a gradual process of in-
tegration into a workable hierarchy structure has been
undertaken (Fig. 1). The present content of the Anat-
omy chapter, approximately 7,000 unique concepts,
has been largely determined by the pragmatic need to
support the clinical record. During the CTP, specialist
clinicians stipulated the anatomic elements needed to
enhance their procedure and disorder concepts, and
the level of detail therefore varies throughout the sec-
tions.

In addition to terms from the panel, further submis-
sions from clinical working groups have been in-
cluded. So, too, has a basic anatomy set from Version
2 of the Read Codes, which had been originally de-
veloped from the Site of Operation chapter (Chapter
Z) of the Office of Population Censuses and Surveys
Classification of Operations, 4th Revision.19 This anat-
omy set was subsequently extended by the addition
of further concepts, particularly in support of ortho-
pedic surgery. A number of organizational headings
have been added by the NHS CCC to underpin the
hierarchical representation of heterogeneous concept
types (e.g., anatomic regions and structures).

Concepts and Terms

The Read Thesaurus explicitly separates the notion of
a concept from the terms that act as the linguistic la-
bels for that concept. This separation allows a robust
approach to synonymous and homonymous terms.
For each concept, one unique preferred term is identi-
fied, in addition to any number of synonymous terms.
Within the Anatomy chapter, this mechanism has al-
lowed commonly used alternatives, including epo-
nyms and Latin names, to be incorporated. Some-
times, the decision as to which synonym should be
the preferred term is necessarily an arbitrary one, but
clear, natural language is the guiding principle. In
general, no attempt is made to attach definitions, al-

though, for most anatomic concepts, the unambigu-
ous preferred term is sufficient. In practice, the pre-
ferred term is merely the default concept label, but its
use is not mandatory; a clinician is free to select a
synonym to enter in the electronic record.

Terms that in common usage are homonyms or that
have multiple meanings, such as ventricle or knee, may
be linked to multiple concepts. A homonym, however,
can never be a preferred term because it is by defi-
nition ambiguous. In the case of knee, for example,
knee region and knee joint are the two preferred terms;
the simple form, knee, is provided as a natural lan-
guage synonym for both.

Hierarchical Structure

Previous versions of the Read Codes used the code
itself to support the hierarchical structure of the the-
saurus, enabling the creation of a limited, fixed hier-
archical tree. Version 2 was limited to five levels of
detail because each of the five characters of the code
allowed progression to a further level. As the highest
level concept for anatomy was 7N. . ., there were only
three further levels to represent additional detail. Fig-
ure 2 shows an extract of the Version 2 nervous sys-
tem hierarchy.

A similar strategy is employed to varying degrees by
many clinical terminologies, including the Interna-
tional Statistical Classification of Diseases and Health-
Related Problems, 10th Revision (ICD-10),20 OPCS4,19

and SNOMED.21 These traditional hierarchical coding
systems, although easy to implement within computer
systems, suffer from several limitations. It is often nec-
essary to place concepts arbitrarily within single cat-
egories, even when they naturally belong in several.
In order to minimize the effect of this problem, de-
signers of these coding schemes frequently need to
create and strictly follow fixed axes of classification,
even when these axes become unnatural to the sys-
tem’s users. Additionally, a concept cannot be moved
or inserted within the hierarchy without altering ex-
isting codes. This is illustrated by the inability, within
the Version 2 hierarchy shown in Figure 2, to insert
the concept of Central nervous system between Nervous
system and Tissue of brain.

Version 2 of the Read Codes has provided a simple
and stable data structure to support the requirements
of primary care and also the aggregation of data in
the hospital sector. However, its inflexible structure
has led to increasing difficulty in accommodating re-
quests for expansion. Also, it became apparent at a
very early stage of the CTP that the existing structure
could not meet specialist requirements for the repre-
sentation of clinical data.
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F i g u r e 2 Version 2 Read Code hierarchy.

To overcome these problems, the Version 3 alphanu-
meric Read Code acts solely as the symbol to uniquely
identify each concept but no longer determines its hi-
erarchy position. The hierarchical structure is carried
instead in an additional table of superordinate-to-sub-
ordinate relationships. The separate hierarchy table al-
lows adjustments and extensions to be made to the
hierarchy without altering the identifying code.

In Version 3, there is no theoretical limit to the number
of levels of detail. A single concept may be placed in
multiple positions within the structure (multiple clas-
sification) by adding extra subordinate-to-superordi-
nate links within the hierarchy table. If the concepts
in the thesaurus are considered as nodes, subordinate
to a single root node, and the hierarchical links be-
tween concepts are considered as arcs, the resulting
data structure has the mathematical properties of a
directed acyclic graph.22 Acyclicity is the property of be-
ing unable to return to a node by traversing any num-
ber of arcs in a given direction; that is, it is impossible
to go in a circle. The tree allowed by code-dependent
hierarchies is a specific type of directed acyclic graph
in which each node may only be reached by one path
from the root node.

Within a controlled vocabulary, concepts will have de-
fined relationships; in Read Version 3, these are spec-
ified in both hierarchy and template tables. In the hi-
erarchy, a generic relation exists between two concepts
when the intention of a superordinate concept is con-
tained in its subordinate concept. In a generic hier-
archy, such as that of Version 3, a subordinate concept
should have a type_of (or is_a) relationship to its su-
perordinate, and the integrity of the generic relation
can be tested by a linguistic construction:

Mitral valve is_a_type_of Heart valve.

A partitive relation exists between two concepts when
the subordinate concept refers to a part of the su-
perordinate concept:

Mitral valve
Mitral valve annulus
Mitral valve leaflet

Applying the above test to this hierarchy demon-
strates that the subordinate concepts (annulus and
leaflet) are not subtypes of mitral valve but rather its
parts. Occasionally, undetected homonomy is exposed
by the apparent ability to describe a concept both as
a subpart and a subtype of another concept. The re-
lationship between the terms for Nervous system and
Central nervous system illustrates this phenomenon. In
this case, depending on how it is interpreted, Nervous

system may refer to a nervous system (i.e. central, pe-
ripheral, autonomic) or the nervous system. This am-
biguity has, in general, been avoided through the use
of adequately specific terms.

A traditional view of anatomy places concepts in a
mixed partitive and subtype arrangement, but the
Read Version 3 hierarchy table holds only subtype re-
lationships. This neutral structure supports the mul-
tiple views required of an anatomic thesaurus and
also maintains consistency with the subtype arrange-
ment of the rest of Read Version 3. Nevertheless, be-
cause it is necessary to present a more familiar parti-
tive view to users, a mechanism has been developed
to allow the creation of subsidiary meronymic links.
Organizational concepts in the hierarchy act as indi-
rect partitive links between an anatomic structure and
its substructures. In most cases, the word structure has
been used to denote these organizational concepts.
Thus, Aortic structure may alternatively be read as a
heading term for Parts of the aorta (Fig. 3).

A meronymic hierarchy structure (meronomy) is de-
rived from the subtype hierarchy by explicitly iden-
tifying the links between the named body part and
the organizational node. In Figure 3, these links are
shown as dotted lines, and the derivable meronomy
is illustrated in Figure 4.

Separating meronymic from subtype links enables the
construction of simple, clinically useful alternative hi-
erarchies of basic anatomic types, such as Organs,
Bones, and Joints, that contain the named structures
only and not their subparts. If these meronymic links
and the labeled links within the template table dis-
cussed below are considered as additional arcs over-
laid on the hierarchically directed acyclic graph, a
large associative or semantic network results.

Multiple Classification

Multiple classification enables both the appropriate
placement of concepts along intersecting axes and also
flexibility when a concept overlaps physically. Within
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F i g u r e 3 Aortic struc-ture sub-type hierarchy.

a traditional coding scheme, it may be impossible to
describe the site of pathology as being at the junction
of two structures; if it is possible, these junctional lo-
cations would be placed arbitrarily into one category
or another. In Version 3, junctional concepts are placed
within the classes of both superstructures. For exam-
ple, the ureterovesical junction is classified as a type
of bladder structure and as a type of ureteric
structure.

Furthermore, multiple classification allows additional
axes to be used. While the predominant organizing
principle of the Read Thesaurus is body system, addi-
tional axes have been added to increase usability and

to facilitate translation to other classification systems.
For example, within the Disorders chapter, in parallel
with ICD-10, there are additional subchapters based
on disease process (infection, neoplasm, trauma) and
also period of disease onset (neonatal, puerperal). The
major alternative axis within the Anatomy chapter of
Version 3 is that of body region, so that both a regional
and a systemic view of anatomy are presented (Fig.
1). The aortic structure hierarchy (Fig. 3) illustrates this
dual classification axis and also a more complex ex-
ample of the handling of overlapping structures. The
provision of multiple axes coupled with cross-refer-
encing provides a powerful resource for analysis.
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F i g u r e 4 Meronomy for aortic structure.

When data is being analyzed, multiple classifications
can potentially lead to multiple counting of cases.
Once recognized, however, this situation can be read-
ily dealt with and ultimately leads to greater flexibil-
ity. For example, a urologist analyzing a clinical da-
tabase may wish to retrieve patients with a history of
urologic pathology and then categorize the patients
on the basis of site into the categories (A) kidney, (B)
ureter, and (C) bladder (Fig. 5). An additional two cat-
egories could be created for the overlapping zones so
that five non-overlapping categories existed. The five
new categories (1 to 5) could then be treated in one
of several ways, depending on the nature of the anal-
ysis required.

The advantages of multiple classification may be out-
weighed by the difficulties associated with authoring
and implementing a directed acyclic graph. Advocates
of restricting hierarchical representation to a tree pro-
pose the use of non-subtype semantic links as the
mechanism for specifying additional characteristics.
Deciding which characteristics to represent in the tree

and which single axes of classification to choose at
each level of the tree, and the problem of devising
non-overlapping categories, may render this strategy
somewhat difficult to implement across a wide do-
main.23

Supporting Detail and Expressivity

The inability to cope with the level of detail required
by clinical practice is a well-recognized limitation of
traditional coding schemes. The encoding of complex
medical concepts using controlled terminologies or
coding systems may be supported by following either
an enumerative or a compositional strategy. Purely com-
positional terminologies seek to construct all clinical
concepts from their most basic elements, whereas enu-
merative terminologies seek to preassemble all rele-
vant concepts as single, stand-alone entities.

A compositional approach allows a very expressive
system to be constructed from a relatively small set of
basic concepts. Repetitive anatomic structures such as
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F i g u r e 5 Overlapping categories for analysis.

digits and vertebral elements illustrate this. Thus,
from the notion of the 7 cervical, 12 thoracic, and 5
lumbar vertebral levels and the notions of vertebra,
vertebral body, lamina, pedicle, and spinous process (29
concepts in total), it is possible to allow construction
of 120 distinct concepts. The addition of left and right
to pedicle allows another 48 concepts to be created.
Allowing rib to be combined with left and right and a
thoracic vertebral level provides a further 24 concepts.
So, from 32 primitive concepts a compositional ter-
minology could enable the representation of 192 new
concepts. This exponentially increasing expressivity is
the principal attraction of the compositional strategy.

The compositional approach has several drawbacks.
First, a potentially complex sets of rules is required to
ensure that non-sensible concepts such as Left spinous
process or Body of C1 are not assembled. Second, if it
is possible to represent the same concept in more than
one way, then the equivalence should be detectable
automatically. Without this system of constraints,
uncontrolled expressivity can seriously compromise
subsequent analysis. Research into natural language
processing may eventually help overcome these dif-
ficulties, but an internal conceptual representation

scheme will still be needed. The European-funded
GALEN project is a multi-center effort involving the
development of Terminology Servers that strongly de-
pend on composition and sophisticated sets of con-
straints.6

On the other hand, if sensible, relevant clinical concepts
have been preassembled, predominantly enumerative
terminologies such as Read Version 2 and SNOMED
can bypass this complexity, allowing ready incorpora-
tion into existing clinical information systems. Indeed,
in its most simple form, an enumerative terminology
may be presented as a single table of data. Clearly, it
is neither feasible nor sensible to enumerate all possible
clinical concepts because, unlike compositional termi-
nologies, enumerative schemes increase in size expo-
nentially with the level of detail represented by a single
concept. Very long lists of terms varying by only one
or two words result from enumerating along multiple
axes simultaneously. These large, repetitive lists pres-
ent difficulties with both maintenance and the provi-
sion of usable interfaces.

The difficulties arising from enumeration, coupled
with the requirement to provide a terminology that
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F i g u r e 6A Template table for Arterial cannula insertion.

F i g u r e 6B Template table for Radial artery.

could be widely and immediately implemented with-
out major modification of existing software, have
greatly influenced the evolution of the Read Thesau-
rus. This problem has resulted in a pragmatic middle
ground approach in which Version 3 combines aspects
of both enumerative and compositional designs.

The goal has been to develop a thesaurus capable of
representing most clinical concepts while avoiding
complexities that result in only a minimal increase in
expressiveness. For this reason, Version 3 has enu-
merated many anatomic concepts that could other-
wise have been constructed compositionally; to date,
within the Anatomy chapter, laterality is the only ap-
plicable qualifying statement. These anatomic terms
are then available within the thesaurus to be used to
construct detailed disorder or procedure concepts
compositionally (Fig. 6A, B).

The existence of a trade-off between expressivity and
ease of subsequent analysis should be recognized. The
developers of any coding system should be aware that
users seeking unfettered expressivity without a desire
to perform analysis may always fall back on the
power of natural language. For this reason, in the de-
velopment of Read Version 3, expressivity has some-
times been sacrificed in order to ensure analyzability.

The decision to enumerate rather than provide mech-
anisms to support compositional construction of an-
atomic concepts may be justified on several grounds.
First, the level of anatomic detail recorded in present
clinical information systems seems adequately sup-
ported by the existing 7,000 anatomic concepts. Sec-
ond, the Read Thesaurus is already being incorpo-
rated into clinical information systems in the NHS; in
order to enable this implementation of the Thesaurus
across many platforms, there must be a stable prod-
uct. Therefore, despite the inherent structural flexibil-
ity of the Thesaurus, a relatively conservative stance
has been adopted in the proposed model. If current
research activity24,25 confirms that a usable system of
anatomic composition is indeed possible, then this
type of model may be incorporated into the structure
of subsequent releases of Version 3.

Composition is supported in Version 3 by a template
table (Fig. 6). This table allows the linkage of an object
concept with allowable values for a given attribute and
may thus be used to attach potential qualifying state-
ments. The characterization of the anatomic compo-
nent of disorder and procedure concepts is achieved
by defining anatomic values linked to the concept by
the attribute Site (Fig. 6A). In addition, all non-unilat-
eral anatomic structures within Version 3 have values
for the attribute of Laterality appropriately specified
(Fig. 6B).

The specification of Artery as the site of Arterial can-
nula insertion allows the construction of interfaces that
provide users with a choice of arteries to add detail
to the core concept. Because all arteries occur as de-
scendents of Artery in the hierarchy table, the user is
able to choose Radial artery, which can then itself be
qualified with laterality.

In the case of Radial artery cannula insertion, the tem-
plate table entry serves simply to identify anatomic
detail inherent in the object concept, rather than al-
lowing the addition of further qualifying detail. This
makes possible the automatic detection of equivalence
between Arterial cannula insertion plus Site: Radial ar-
tery and Radial artery cannula insertion. A set of addi-
tional fields within the tables released to implemen-
tors supports the process of detecting this equivalence
and assists in the construction of clinical interfaces.

The formal characterization of the elemental compo-
nents of complex concepts blurs the distinction be-
tween terminology and knowledge base. This blurring
is to a certain extent inevitable, and the incorporation
of knowledge of this nature has been advocated as a
necessary element in maintaining large, controlled
medical vocabularies.26,27

In addition to enabling construction of clinical inter-
faces and detection of equivalence, the template table
allows the derivation of the anatomy implicit within
a concept and thus provides a valuable resource for
data analysis. Furthermore, from the anatomic hier-
archy, which has a dual classification based on sys-
tems and regions, both the system and the region of
the body involved may be deduced. For example, it
can be automatically determined that a clinical record
entry of Radial artery cannula insertion involves the ra-
dial artery, which is both an artery and an upper-limb
structure.

The process of linking to anatomy the hierarchies of
disorders and procedures submitted by the clinical



46 SCHULZ ET AL., Anatomy in the Read Codes

specialty working groups has been an invaluable val-
idation of both the content and the structure of the
Anatomy chapter. When an appropriate anatomic
concept could not be located to specify the site, the
Anatomy chapter was augmented. In this way, expan-
sion of the Anatomy chapter has been directed by
clinical requirements. As the authoring of the site link-
ages progressed, it became possible to automatically
detect instances when the axis of the Anatomy chapter
diverged from that of the Disorder and Procedure
chapters, enabling harmonization of the hierarchies.

Arranging concepts into a hierarchy enables the tem-
plate records of many concepts to be initially inherited
by their subordinate concepts. Although a valuable
authoring tool, inheritance usually needs to be man-
ually checked; there are frequently exceptions, and the
inheritance of qualifiers often forces a view of the hi-
erarchy that is different from that of the original au-
thor.

Lessons Learned, Unresolved Issues, and
Direction for Future Work

The CTP was initiated with Version 2 of the Read
Codes as its starting point. The limitations of its fixed,
code-dependent hierarchy and the lack of formal
qualifying mechanisms quickly led to the adoption of
the more flexible data structures27 now implemented
in Version 3. The transition from a fixed to a dynamic
hierarchy required several significant changes to the
authoring practices. The inability to rely on a stable
set of hierarchically related concepts and the absence
of definitions within the Thesaurus made it essential
that each concept be labeled by a stand-alone, un-
ambiguous term. Additionally, residual categories,
generally identifiable by the presence of ‘‘other’’ or
‘‘not elsewhere classified’’ in the term became unsta-
ble in a dynamic hierarchy as its evolution continually
changed their meanings. For this reason, these terms
have not been included within the recommended clin-
ical set of Version 3 concepts.

The use of inheritance to assist in generating template
table records imposed a discipline on the construction
of hierarchies within Version 3 that was not required
in the earlier versions. This use has generally resulted
in increased consistency but has caused some diffi-
culty in structuring those sections of the Thesaurus
that do not lend themselves to sub-type hierarchies.
The use of heading terms with a carefully chosen suf-
fix, such as ‘‘structure,’’ has been a useful technique
for organizing these sections.

An important feature of the Read Codes is their dy-
namic nature; quarterly updates allow for corrections

and for incremental additions to the content. The flex-
ible nature of the Version 3 data structures enables
improvements in the scope and detail of the Anatomy
chapter to continue. A phased series of enhancements
is planned over successive quarterly releases to in-
clude additional concepts, particularly in response to
requests from the growing number of sites now using
Read Version 3. Expansion of the current Anatomy
chapter is likely in embryology, dysmorphology, and
microscopic anatomy. The more complex data struc-
ture of Version 3, although necessary, has imposed a
significant overhead on system developers compared
with the simpler structure of the early versions.

Within most domains, a model for representing the
majority of required concepts can usually be defined
quite readily; the stability and general applicability of
human anatomy has made it the natural focus around
which to harmonize the often conflicting conceptual
models of the various specialist groups. Unresolved
issues at the boundaries of the Version 3 Anatomy
chapter also remain. Examples include dysmorpho-
logic and variant structures, as well as persistent em-
bryonic structures that may all be considered either
as structures in their own right or as clinical findings.
For example, the ileum is, without question, an ana-
tomic structure, but distal ileitis is a clinical finding.
Meckel’s diverticulum, however, may be viewed as ei-
ther.

There are three options for the authoring of these
terms. First, these concepts may be placed solely in
the Anatomy chapter as structures. The presence of
this structure may then be constructed by the linkage
of the notion of presence with that of the finding. Sec-
ond, a special category may be created for dysmor-
phologic and remnant structures, and they may then
be allowed to assume a dual role as either clinical
findings or anatomic structures, depending on the
context. Third, two different concepts may be created:
one for the structure and another for the finding that
relates to that structure. Which of these options will
eventually prove to be the most useful remains to be
determined. Finally, developmental work is now tak-
ing place in other domains, including surgical actions
and disease causative agents, with the intention of un-
derpinning representation of secondary axes in these
chapters.

Evaluation

The design of the CTP included a phase of wide-
spread review of the content by specialist clinicians.
This is now being followed by collaborative field test-
ing in cooperation with partnership hospital sites. In



Journal of the American Medical Informatics Association Volume 4 Number 1 Jan / Feb 1997 47

addition, closer relationships are being forged with
system suppliers and users in the primary care sector.
It is the philosophy of the NHS CCC that links with
system developers and rapid response to user re-
quirements will enable us to most rapidly achieve our
goal of uniform coding of clinical data across the
NHS. The evaluation metrics for the Read Thesaurus,
therefore, relate to the extent of usage within the
health service and user satisfaction. These will be influ-
enced by a range of factors, including ease of imple-
mentation, coverage, and analyzability. Evaluating
each of these factors in isolation is of questionable
value because of the complex interrelationships
among them.

Nevertheless, external bodies are being actively en-
couraged to perform and publish their own formal
evaluations of coverage and usability. To date, there
have been no British studies formally evaluating Ver-
sion 3, although one American study has been pub-
lished.28 Although its findings were generally positive,
it lacked comparison with other major controlled clin-
ical vocabularies. A recent, larger scale comparative
study by the Computer-Based Patient Record Insti-
tute2 examined only Version 2 of the Read Codes. Un-
fortunately, the fundamental changes to the data
structures and the significantly increased coverage of
Version 3 make it impossible to extrapolate the results
of a Version 2 evaluation to Version 3. However, a
further study by the same group, this time including
Version 3, is now in progress.

Conclusion

Read Version 3 has been developed with widespread
specialist clinical and scientific input and will con-
tinue to evolve in response to the requirements of clin-
ical care. This paper has examined the structural fea-
tures that have permitted the construction of a
flexible, symbolic representation of anatomic knowl-
edge. In addition, the linkages that enable these ana-
tomic concepts to support the representation of main-
stream clinical concepts within the vocabulary, such
as disorders and procedures, have been discussed.

It is recognized that objective, external evaluation of
the content and structure of Version 3 is presently lim-
ited. Ultimately, however, its successful use in the clin-
ical arena will provide the best test.
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