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Randolph A. Miller, University of Pittsburgh

Executive Summary. Under Task 2, our efforts have been focused on two important, initial
activities associated with the longer-term goal of developing a uniform representation system
for medical concepts, viz., (1) the identification of the medical concepts that are required to
express unit findings in the INTERNIST-I/QMR and HELP systems; and (2) the identification

of semantic classes appropriate to the expression of individual medical concepts, including
findings.

Our efforts under (1) were focused by the practical goal of developing a system for tlir
automatic mapping of expressions between INTERNIST-I/QMR and HELP. In collaboration
with. our colleagues at the University of Utah, we have completed a thorough study of tin-
expressions in INTERNIST-I/QMR and HELP that represent findings in the sub-domain of
pulmonary diagnoses. Based on this study, we have created a uniform, frame-representation
schema to serve as the basis of translation of concepts between the two systems. This lias
enabled us to identify, further, the critical semantic fields that requires special treatment
(or calibration) when attempting to translate qualitative expressions. In addition, we have
succeeded in producing a number of utilities for the editing and maintenance of our growing
knowledge base. Our report on these activities is presented in Part |, prepared principally
by Fred E. Masarie.

Our efforts under (2) were designed to establish the semantic basis for the generalizations
that we discovered in our study of the INTERNIST-/QMR and HELP systems. Mindful of tin-
need to develop a representation schema that is generic to the domain of biomedicine and
not merely specific to the applications in two systems (INTERNIST-I/QMR and HELP). \<-
undertook to identify a semantic classification for basic medical concepts (as they appear”!
in either INTERNIST-I/QMR or HELP) and a frame-based representation schema appropriair
to generic clinical manifestations. This work was more theoretical than our work under (1 !.
but we plan a test of the power of the representation system for processing expression of
findings in natural language. Our report on these activities in presented in Part 11, prepared
principally by David A. Evans.

In sum, we fed we have taken an important step toward the goa of producing seman-
tically coherent, frame-based representations for concepts in diagnostic medicine, both by
identifying the pragmatic and implicit constraints that provide a context for the interpre-
tation of medical observations and aso by identifying the semantic features that form ti<-
basis of an explicit classification of medical concepts.
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Part |

Mapping Medical Knowledge
Representations between
INTERNIST-I/QMR and HELP

1. Summary of Accomplishments

Our major accomplishment during the task period involved development and refinement of a
conceptual model for mapping between large controlled medical vocabularies. The model in-
volved the creation of an intermediate representation scheme which could serve as the vehicle
for mapping between controlled vocabularies. This intermediate level representation scheme
would center on medical diagnostic concepts such as Chest Pain or Dyspnea and explicitly
and comprehensively encode information relevant to the concept. We developed a working
protot3* pe system, the UMLS Frame Editor, as a vehicle for testing our hypothetical model.
The system alows information from a given controlled vocabulary term to be captured in
a frame which serves as a standardized template for comparing two controlled vocabulary
terms.

2. Approach

2.1. Target Vocabularies

Our target vocabularies for our task included three large controlled medical vocabularies—
Quick Medical Reference (QMR) manifestation names, HELP PTXT dictionary; and. the
Medical Subject Headings (MeSH). We focused on the terms in each vocabulary which
described clinica manifestations of pulmonary diseases.

Each vocabulary is organized differently. The QVIR manifestation names consist of non-
parsed text strings which are represented internally as a single uniqgue number. They are
often a noun phrase with multiple modifiers. Several examples of QVIR manifestation name
are included in Figure 1.

The HELP PTXT dictionary is a compendium of terminology which can be used to encode
patient information into electronic hospital records for the HELP hospital information system.
The HELP system has been developed over the past 15 years at the LDS Hospital in Salt Lake
City. The dictionary is primarily hierarchically organized. Terms are represented internally
as eight (8) byte code which represents both simple semantic and syntactic informal iou
about the term. HELP PTXT terms tend to be more atomic than QMR manifestations since
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Figure 1. QVIR Manifestation Names

A GARETTE SMXXI NG HX

CHEST PAIN SUBSTERNAL BURN NG

RALES LOCALI ZED

CHOLESTERCL SERUM | NCREASED

ABDOVEN XRAY OCLON DI STENTI ON WTH GAS
PRCLACTI N SERUM GIR THAN 100 NG PER M-

they can be concatenated in the patient record. A part of the PTXT dictionary is included
as Figure 2.

The Medicd Subject Heading (MeSH) vocabulary has evolved at the National Library
of Medicine (NLM) as a controlled keyword vocabulary for indexing biomedica articles.
In general, the MeSH vocabulary does not contain the depth of coverage as the other two
vocabularies in the study domain. MeSH terms tend to be quite atomic like DY SPNEA or
CHEST PAIN.

2.2. Conceptual Model

A generic medical concept frame is a computerized data structure which attempts to capture
in a comprehensive manner al the potential attributes of a diagnostic medical concept. For
example, if abdomina pain is the medica concept, its potentia attributes might include the
site of the pain, the severity of pain, exacerbating factors, etc. Concept frames consst of a
heading (key concept) and a series of dots (potential attributes). Therefore, a dot can be
thought of as one attribute of the key medica concept. Generic frames provide a template
for describing specific medica terms in a standardized manner. A frame which represents
a spedific instance of the genera concept is an instantiated frame. For example, ureteral
dilatation would be a specific instance of the genera medica concept, ureteral diameter.
Instantiation is the process of assgning vaues to dots in a generic frame to produce a
specific frame. '

Vdues of dots within a generic frame are referred to as items. Itemsin turn are lists of
possible specific dot values. For example, the itemname Type Of Aphasiais alist containing
the following elements:

Exactly One O

Expr essi ve
Recepti ve
d obal




Figure 2. Part of PTXT Dictionary

7 1 117 1 1 0 0 O COUGH

7 1 11 2 1 1 0 O CONSTANT

7 1 11 2 1 2 0 O PAROXYSMAL

7 1 11 2 1 3 0 O M LD

7 1 112 2 1 4 0 O MODERATE

7 1 11 2 1 5 0 O SEVERE

7 1 11 2 1 6 0 O WORSE LYI NG DOMN

7 1 11 2 1 7 0 O WORSE SITTING UP

7 1 11 2 1 8 0 O NOT PCSI TI ONALLY RELATED
7 1 11 2 1 9 0 O NON- PRODUCTI VE

7 1 11 2 1 10 0 O SPUTUM PRODUCTI ON

7 1 11 3 1 10 1 O M N MAL  AMOUNT
7 1 11 3 1 10 2 O MODERATE  AMOUNT
7 1 11 3 1 10 3 0 COPI QUS  AMOUNT
7 1 11 3 1 10 4 O VH TE

Thefirg element of an item list is referred to as the "item list header” and encodes specid
information about the relationship among the remaining elements. Examples of list headers
include: Opposite Extremes (for the lis—present absent); Exactly One Of (for the lid—
exacerbated-by relieved-by); and, Progression Deviation (for the lis—mild moderate severe).
List headers are used both in structuring the acquisition of information for an instantiated
frame and for assessing the degree of match between instantiated frames (described below).

The generic frames have an explicit structure which organizes the attributes permitted
to modify the head concept. This structure is essential for comparing information between

instantiated frames. There are five (5) man dots in a generic frame. These are shown in
Figure 3.

The concept frame names are determined based on the ability of the name to convey
some clinicaly important concept. For this reason PAIN aone is not chosen as a medicd
concept name but rather the specific type of pain such as Abdominal Pain, Chest Pain, or
Joint Pain. Frame names may be a single word or contain multiple words such as:




Figure 3: Generic Frame Structure

Stat us

Subcat egory
Site Descriptor
Met hod(s) -
Qualifier(s)

Body Tenperature

Abdom nal Pain

Corticosteroids 17 CH

Sodi um

Sputum Identification Of Pathogenic Bacteria
Adrenal Mass

The Status slot in a generic frame contains information about the Status descriptor
and Normal Status (see Figure 1). Status descriptors encode how medically knowledgeable
individuals might characterize the status of the concept.

Examples include:

« for Jaundice, the status descriptor would be present/absent

for Facial Appearance, normal/abnormal

for Blood Culture, positive/negative

for Toxic Substance Exposure, true/false

for Urobilinogen, one of: absent/decreased/normal/increased

for Age, Temperature, or Hematocrit: a numerical value

The normal status of the clinical abnormality would depend on the concept; in other
words, Jaundice would be absent, Facial Appearance would be normal, Blood Culture would
be negative, etc.

The next slots in a generic concept frame are the site descriptor and subcategory. These
dlots alow knowledge base developers to identify for each concept a class of modifiers which
have specia significance. The site and subcategory slots might be thought of as high leve
qgualifiers. They become more important in assessing degree of match as described below.

Examples of these items (with their elements) include:
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Subcat egory

Breath Sound Quality
Exactly One Of
Rhonchi
Ral es
Wheeze
Egophony
Anphoric

Site

Site Of Pulmonary Auscultation
Exactly One Of
Apex
Base
Anterior Lung Field
Posterior Lung Field
Lateral

The next generic frame dot (see Figure 3) is the method(s) or technique(s) by which the
clinica abnormality can be determined. There can be severd entries in the method dot for a
given concept, since often there are multiple methods for determining the same abnormality.
Methods include the process of obtaining historical information about the patient, patient
examination, and a variety of laboratory tests and procedures. Examples of methods include:

Abdomina Computerized Tomography

Lymph Node Palpation

Lumbar Puncture

Pulmonary Spirometry

The dlowable entries in the method dot are in fact compound lists (Figure 4).

The firgd dement in the ligt is the method name as described above. Reliabilities indicate
the ability of the method to determine accurately the status of the finding relative to other
methods for determining the same finding range from 1-5.

If there are severd methods for determining a quantitative clinical concept and if the
numerical result is dependent on the method employed, then the method list aso includes
a numericd entry. A numerica entry is defined by its units (e.g., mg/dl), the norma vaue
(or range), and expected physiologica range of values (see Fig 4). For example, for the
clinica concept Serum Alkaline Phosphatase, there are severa techniques (e.g., Bodansky.
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Figure 4: Compound Method List

Method Name
Reliability

Numerical Entry
Units
Normal Value (Range)
Physiological Range

King-Armstrong) by which this enzyme can be measured in the blood. Furthermore, each
technique includes different units and a different normal range.

The last major slot is the qualifier slot. Qualifiers indicate allowable optional ways to
modify the main medical concept. Examples of qualifiers (with their elements) include:

Severity
Progressive Deviation
Mild
Moderate
Severe

Chest Pain Quality
Exactly One Of
Burning
Stabbing
Sharp
Dull Aching

An example of the generic frame for Chest Pain is included in Figure 5.

Generic frames provide the template for describing controlled vocabulary terms such as
Chest Pain Substernal Burning or Sharp Or Stabbing Chest Pain in a standardized format.
This process is referred to as building instantiated frames. The process involves identifying
which portion of the information in the generic frame is applicable to a given controlled
vocabulary term. Builders of instantiated frames are only allowed to use items which are
part of generic frames. Figure 6 shows an example of an instantiated frame.




Figure 5. Sample Generic Frame

Chest Pain

Status: Present or Absent.
Nor mal : Absent

Site: Chest Topographic Site
Subcat egory: N |
Met hod: Cardi opul nonary Synpt om

Qualifiers:
Chest Pain Quality
Severity
Chest Pain Radiation
Qualitative Tinme Duration
Quantitative Tinme Duration
I nfl uencing Factors
Chest Pain Associ ated Conditions

Figure 6: Sanple Instantiated Frame

Chest Pain Substernal Relieved By Antacids (QWR

Concept Nane: Chest Pain
Stat us: Present
Site: Substernal
Met hod: Cardi opul monary Synpt om
Qualifiers:
I nfluencing Factor: Relieved by Antacids




2.3. QMRVIEW Program

A microcomputer program, QMIRVIEW, was developed which dlows users to examine sub-
sets of the INTERNISTH/OMR manifestation and disease vocabularies. These INTERNIST-
I/QMR vocabularies have previously been organized in separate hierarchies. The QMRVIEW
program dlows the the user to identify any node in either hierarchy to create a logicd st
of terms. For example, since the manifestation hierarchy contains a higher level node '«OC-
CUPATION HISTORY", a person using QMRVIEW could quickly create a set of diseases
which explain manifestations under that node in the hierarchy. A QVIR user previousy had
difficulty determining which occupational diseases are currently profiled in the INTERNIST-
I/IQMR knowledge base, since the diseases were organized by organ system and thus, the
occupational diseases were not grouped under a specific node in the hierarchy.

2.4. The Frame Editor

A large portion of the six month period was spent developing a frame editor and necessary
data structures in PASCAL to alow us to begin building the concept frames (generic frames)
and the frames which represent specific controlled vocabulary terms (instantiated frames).
The Frame Editor is written in Turbo Pascal and runs on an IBM PC-XT or PC-AT with
512 K RAM. The data base includes a vocabulary developed for the generic frames which
currently includes over 1800 concept names, 1600 item names, and 350 method names.
In addition, the data base includes over 15000 HH.P PTXT nodes and the DXPLAIN
manifestation name vocabulary. The entire database require approximately 3 megabytes of
hard disk space.

The Frame Editor dso includes a series of mapping routines which adlow the system
to compare controlled vocabulary terms. Once a test set of instantiated frames had been
built for the concept Chest Pain, we developed algorithms which compare specific instances
of medical terms as encoded in a frame. The routines assess the degree of match from
three perspectives: COARSE (Differences in Scope); FINE (Semantic Differences); and,
COMPOSITE (Aggregations of more atomic terms into complex phrases). Figure 7 includes
examples of the different perspectives.

In order to capture the subtle (and sometimes not so subtle) semantic differences between
elements in an item lists, we employed the concept of distance mapping between these
vocabulary terms. A distance map is smply a 2x2 table with the x- and y-axes representing
the eements in an item list. The entries in the table are integers between 100 and -100
where 100 indicates that the pair of elements are an exact match and -100 indicates that
they are opposites as shown in Figure 8.

Distance maps are created automatically for each item list usng default assumptions
encoded in the item list header. System developers can dso hand edit distance maps to
capture semantic relationships between such terms as Sharp and Knife-Like. A sample




Fgure 7: DIlFerent Mappi ng Perspectives

Exanpl es of OCOARSE mappi ng include the rel ationship between:
(QWR) Chest Pain Substernal Relieved By Antacid
( HELP) Chest Pai n Subst er nal

Exanpl es of FINE mapping include the rel ationship between:
(QWR) Chest Pain Substernal Knife-Like O Tearing
(HELP) Sharp O Stabbing Chest Pain

(QWR) Chest Pain Substernal Unrelieved By Nitroglycerin
( HELP) Chest Pain Relieved By Ntroglycerin

Exanpl es of COWPCSl TE mappi ng i nclude a single termfrom one
vocabul ary mapping to several terns in another:

(QWR) Chest Pain Substernal Relieved By Ntroglycerin
( HELP) Chest Pai n Subst er nal

Chest Pain Relieved By N troglycerin

F gure 8: Scoring Schene

100 Exact match
50 Very close nmatch
25 dose match
O Urelated
-5 Difference in scope
-25 MId conflict
-50 Moderate conflict
-100 Qpposites




Figure 9: Sample Distance Map for Chest Pain Quality

1. 1

2: -50 1

3: -50 =50 1

4. .50 =50 50 1

5: -50 =50 50 50 1

6: -50 50 50 50 50 1
7. -50 25 -50 =50 -50 --50 1
wher

1 : Burning

2 : Crushing

3 : Dull Aching

4 : Knife Like Or Tearing

5 : Sharp

6 : Stabbing

7 : Squeezing Or Contracting

distance map is included as Figure 9.

Routines were developed which allowed system users to ask which terms in a target
vocabulary (e.g., HELP) matched a specific term in a source vocabulary (e.g., QMR). Scoring
algorithms were developed empirically and remain to be vigoroudly tested as our data base
increases in size and complexity. A complete script of one such match is included in Figure
10.

The scores in front of each target vocabulary term reflect its " degree of match" with the
source term (refer to Figure 10). A score which is a multiple of 100 is considered an exact
match. Target terms are penalized by -5 points if they are more or less specific than the
source term for a given descriptor. Target terms which address the same descriptor as the
source term are given a score which reflects the level of conflict or match with the source
term. Information for this part of the scoring comes from the distance maps.

2.5. Data Base Development

We did not originally anticipate progressng to the development of a running prototype
during thefirst six months of the contract. Dueto thetimeinvolved in developing a prototype
system, data base development was not as great as anticipated. Thirty (30) generic frames
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Figure 10: Sample Match

Mapping from QMR to HELP
Chest Pain Lateral Sharp
Potential Matches

95 Chest Pain, Left-sided

95 Chest Pain, Right-sided

95 Sharp Or Stabbing Chest Pain

90 Pleuritic Chest Pain (with Breathing)
90 Pleuritic Chest Pain (with Coughing)

The follow pair(s) together are an exact match for the Source term

Chest Pain, Left-sided
Sharp Or Stabbing Chest Pain

Chest Pain, Right-sided
Sharp Or Stabbing Chest Pain

Mapping from QMR to HELP
Chest Pain Lateral Sharp

Composite Scores

95 Chest Pain, Left-sided

95 Chest Pain, Right-sided

95 Sharp Or Stabbing Chest Pain

90 Pleuritic Chest Pain (with Breathing)

90 Pleuritic Chest Pain (with Coughing)

-5 Chest Pain, Substernal

=10 Chest Pain, Painful To Palpation

-10 Current Chest Pain

-10 Recent Chest Pain

=15 Acute Chest Pain

=15 Chest Pain Lasts == Minutes

-15 Chest Pain Relieved By Rest

-15 Chest Pain Relieved By Tng After == Minutes
-15 Chest Pain With Dyspnea

=15 Chest Pain, Accompanied By Faintness

-15 Chest Pain, Induced Or Increased By Bending
-15 Chest Pain, Interferes With Sleep

-15 Chest Pain, Made Worse By Eating

-15 Chest Pain, Radiates To Back

-15 Chest Pain, Radiates To Shoulder, Arm, Or Neck
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were built in the pulmonary disease domain. A hard copy of these are included as Appendix
A. In addition, the corresponding QVIR and HELP PT X T terms were mapped into instantiated
frames.

2.6. Strategies for Mapping Entire Vocabularies

Building generic frames is atime consuming process. It involves significant medical expertise
to capture clinically relevant information in the concept template. This process is facilitated
by past experience and thus developers become more proficient and consistent with time.
Once generic frames have been built then they can be distributed to distant sites (e.g., UTAH,
National Library of Medicine) to be instantiated. The developers of the generic frames refer
to the target vocabularies for reference. However, invariably, controlled vocabulary terms will
arise which can not be captured by existing generic frames. Thus, the process of instantiating
frames will provide feedback to generic frame developers.




3. Problems Encountered

3.1. Data Base Development Work

As mentioned above, the mgjority of time spent on the current task involved developing
the tools to construct the proposed data structures. We went further in developing the
prototype system than the initial task description envisoned at a cost of mapping fewer
actual terms. Consequently, data base development has been limited to a much smaller
subset than originally anticipated. We anticipate that data base development efficiency will
increase non-linearly as we begin to develop a "library” of items that can be used in multiple
generic frame definitions,

4. Recommendations

4.1. Hierarchical Organization of Concepts

Medicd information can be dassfied dong multiple axes including etiological, anatomical,
procedural, etc. These classfication schemes are basicaly organized hierarchically. Our
initial approach to codifying medica information was somewhat different in that we used
functiona criteria (clinicd manifestations of disease) for the identification of medical "con-
cepts’. The basis for this approach rests in the assumption that most clinical utterances
contain at least one central concept which serves as a focus. Due to this multiaxial per-
spective, we have embedded a considerable amount of redundant information in our frames
since neither the concepts themsalves nor their subcomponents (items and methods) are
hierarchically organized. In addition, the lack of an anatomical hierarchy forces us to ex-
plicitly represent al anatomical sites and handle relational information with distance maps.
The creation of an anatomica hierarchy would enhance and smplify the process of frame-
building. And finaly, a methods hierarchy must be developed which will dlow more default
reasoning by the system with regards to the presence or absence of available information.

We recognize the need to develop a conceptua suprastructure for our generic frames. The
organization of concepts into a hierarchical structure and the creation of higher level con-
ceptual frames will be an area for further investigation. Our initial attempts at establishing
the bass of a hierachical classfication schema for concepts in INTERNIST-/QMR and HELP
Is described in Part |1 of this report.

4.2. Continued Data Base Development

We bdieve that a significant amount of insight can be gained by careful examination and
decomposition of existing medica terminology into a frame-based structure. Thus, we rec-
ommend that further support for this genre of work involve adequate resources to perform

13




the necessary data base development.
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Part |l

Developing a Semantic Basis for
Clinical Findings in
INTERNIST-I/QMR and HELP

1. Summary of Accomplishments

Based on an analysis of expressions of findings and the use of concepts in INTERNIST-/QMR
and HELP, we have developed a semantically-coherent, candidate classification schema for
more general concepts in diagnostic medicine. The several results of our initial efforts include
(1) a detailed preliminary classification of basic medical concepts in the domain; (2) the
identification of concept clusters that recur in expressions of findings, and (3) a partial
analysis and hierarchical classification of manifestations, or findings, as composed by basic
medical concepts and concept clusters. This last work promises to provide a uniform semantic
characterization of findings-level concepts and should serve as the basis for interpreting
natural-language expressions of findings in diagnostic medicine.

2. Approach

2.1. Background Considerations

We interpret the UMLS effort as having the long-term goal of establishing a coherent, uniform
basis for the representation of medical concepts, to facilitate the comparison, identification,
and use of concepts whether they be expressed in natural language or in specialized expert
systems and databases. Designing appropriate representation schemata involves many con-
siderations, including the need to maintain generality of representation; the need to insure
semantic coherence (alowing, for example, more complex representations to be composed of
more basic ones, etc.); and the need to preserve flexibility in perspective (as when we want
to adjust knowledge-granularity for different applications, etc.) Thus, though we must begin
our efforts by analyzing the structure of expressions that we encounter in highly specialized
systems, such as INTERNIST-/QMR and HELP, we must also attempt to extract the general
principles that will permit us, in time, to move beyond the problem of mapping controlled
vocabularies to the problem of interpreting natural language as it appears, for example, in
the biomedical literature and in hospital records.

In our work, it is natural to begin with the study of controlled vocabularies and well-
defined contexts. INTERNIST-/QMR and HELP provide especially useful examples of well-
developed knowledge bases built upon standardized expressions. The two systems, taken
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together, cover a large portion of clinical medicine—diagnosis and management of diseases.
The systems rely on the ability to represent complex phenomena (such as a disease) as
a collection of simpler clinical observations—manifestations and laboratory data. These
observations, in turn, are composed of basic concepts that provide the relevant details of
the observation—for example, the body-fluid being analyzed; the substance discovered; the
amount present; etc.

In Part I, we report the progress we have made in pursuing our initial hypothesis that we
could develop a frame-based representation schema to facilitate the mapping between the
controlled vocabularies in INTERNIST-I/QMR and HELP. This has given us a pragmatic goal
in the analysis of medical concepts. We decompose an expression in INTERNIST-I/QMR, for
example, and attempt to identify the components of the expression that may designate con-
cepts that have a role to play in the composition of expressions in, for example, HELP. Just
those components (concepts) that appear in one or the other system must be considered;
and our representations must account for the way in which the components can combine to
produce well-formed, canonical expressions. This work has given us a great deal of infor-
mation about the structure of the expressions in the two systems and has been enormously
important in moving us toward the goal of merging the knowledge bases of INTERNIST-1/QMR
and HELP. But because the representations we have produced are specific to controlled vo-
cabularies and standardized expressions, they cannot be used directly as the basis of a more
general representation schema for medical concepts.

To take the step toward generality, we must address a number of issues. Essentially, what
we attempt to capture by decomposing well-formed expressions are the semantic relations
that are important in building medical concepts. We want to make those relationships
as explicit as possible. How should we do that? Another issue involves the problem of
the organization of the network of associations that we make explicit. At the very least,
we would argue, it is important to classify concepts to insure uniform semantic treatment.
But if we go down the road of classification one step we immediately confront the problem
of efficiency and the problem of inheritance. Any moderately-large, frame-based system
must manage information efficiently and distinguish the general constellations of features
that define broader classes from the more detailed constellations of features the individuate
specific concepts. This involves, at least, one step more beyond the simple classification of
concepts: the identification of classes within classes of concepts.

As a final background consideration, we should point out that our goal in this work is to
provide a functional-semantic classification of concepts to capture the usage of terms and
expressions in the domain of diagnostic medicine. One consequence is that we need not
consider all the semantic detail that would be required to distinguish a term if we were
developing a classification for unrestricted language. For example, the term sharp will not
be analyzed as having use in describing the quality of a knife edge or the acuity of someone’s
mind; rather, it will be roughly classified as a sense-quality, appropriate as a qualifier in the
description of a symptom such as pain. Another consequence is that the classification need
not reflect general medical practice in organizing the presentation of concepts—for we are not
interested in reproducing the standard structure of medical behavior, merely in capturing
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the use of terms as they appear in wdl-formed expressons in the domain. For example,
in organizing manifestations, it is not necessary to build a taxonomy around the standard
review of systems; rather, around semantically smilar concepts that may be found in many
different 'systems," such as tenderness or pain. Thus, both the granularity of classfication
and the apparent taxonomy can appear to be inappropriate without affecting the actual
utility of the classfication schema. This feature of the enterprise is a general characteristic

of the semantic analysis of sublanguages. (Cf. [Sager & Friedman (In Press)] and [Grishman
& Kittredge 1986].)

It is not possible, in the scope of this report, tojustify fully every design decison that was
taken in developing representations for medical concepts or to discuss every generdization
that was discovered and incorporated in the structure of frames. In that sense, this report
must be regarded as incomplete. However, the discussion in the following sectionsis intended
to demonstrate both the style of the work as well as the details of the results.

2.2. BX-, CX-, and MX-Level Frames

The work we have done represents a first attempt to classfy concepts, to identify clusters of
classes in more complex constellations of concepts, and to distinguish more general clusters
of classes from more specific ones. We have aso attempted to construct a hierarchy of
generic manifestations based on our classfications. This has led us to identify three levels
of complexity in concept organization, which we have cdled °BX" (for basic-level concepts),
"CX" (for clusters of concepts that represent wel-formed diagnostic units), and "MX" (for
complex clusters of concepts that play the role of wdl-formed findings, as defined by the
standards of the INTERNISTH/QMR knowledge base). Each levd is potentially hierarchically
organized; and each is grounded in the BX-level semantic classifications.

Before describing these levels in greater detail, it might be ussful to consider a concrete
example. For illustration, consider the representation of the INTERNIST-/QMR finding lymph
node aspirate acid fast bacteria by stain as it might be given in a semantically-coherent,
frame-based system. Clearly, many concepts combine to compose this expression; but some
are more related to one another than to others. For example, lymph and node combine to
identify a body structure; lymph and acid combine to identify nothing. In fact, we see the
finding as involving, a a minimum, some notion of a body site or structure (lymph node).
some notion of a pathological factor (acid fast bacteria), and some notion of |aboratory
technique (aspirate and by stain).

Some of the combinations are so standardized in diagnostic medicine that we would |abel
then as basic, atomic concepts. A candidate here would be acid-fast-bacteria, which, for
our purposes, could be given the BX-classfication Bacterium. In a frame-based system, we
could build the structure as follows

BX-Frame:
Head: acid-fast-bacteria
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d ass: Bact eri um

Other combinations may be more complex. For example, lymph could be treated as a
basic term, classfied as Body-fluid; node, as a basic term, classfied as Body-structure. Their
combination has a special role to play, of course, in giving the site or source of the material
whose analysis is reported in the laboratory finding. But the combination of Body-fluid and
Body-structure is quite common among INTERNISTH/QMR findings, always playing the role
of source or body site. So we can propose an intermediate-level representation, a CX frame,
as the appropriate structure to capture this concept-complex:

CX- Frane:
Head: Body- Si t e- CX
(bj ect - 1: BX- Fr ane:
Head: | ynph
d ass: Body- Fl ui d
bj ect - 2: BX- Fr anre:
Head: node
d ass: Body- Structure

Following this strategy, we could represent the finding itself in terms of the various com-
plex and basic frames that compose it, according to the role of the information they con-
tribute to the finding. Schematically, and eiminating some sub-frame-structure detail, we
could give the complete finding as follows:

MX- Fr ane:
Head: Lab- Sour ce- Chser vat i on- MX
Met hod: Lab- Teci m que- CX

Lab- Exam Tech- BX: stain
Lab- Extract - Tech-BX: aspirate
Sour ce: Body- Si t e- CX:
Body- Fl ui d- BX: | ynph
Body- St r uct ur e- BX: node
Resul t: Pat h- Fact or - CX:
Pat hol ogi c- Agent - CX:
Bact eri um BX aci d-fast-bacteria

Essentially, the complex concept—the finding—is decomposed into clusters of more-
individuated concepts, and these, in turn, are expressed as basic, atomic concepts. The
specific pragmatic roles each cluster plays in the complete finding are given by the dot-
types, here, method, source, and result. How these are to be further interpreted, of course,
may depend upon particular applications.

To recapitulate, then, in schematic form, we have the following principal taxonomies:
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e BX gives classes of atomic concepts;
o CX gives clusters of associated concepts; and

e MX gives generic manifestations.
The inter-relations of the three taxonomies can be summaried as follows:

e MX is composed of CX and BX;
e CX is composed of BX only

We have assumed that any actual knowledge base embedding these taxonomies would
be frame-based, hierarchically-structured, and tangled. We therefore assume design con-
siderations such as those articulated in [Woods 1975], [Brachman 1979], and [Levesque &
Brachman 1985]. Our special interest in building representations appropriate for both con-

trolled vocabularies and natural language has led us to use frames that have the following
generic structure:

Frame: (representing a concept)
Head: (giving the term/label of the concept)
Slot-1: (identifying one or more semantic roles
or fields appropriate to the individuation
of the concept)

Slot-n:

For a complex frame, such as would be appropriate for a clinical finding, we have the fol-
lowing:

MX-Frame:

Head: <expression>

Slot-1: <CX-Frame> or <BX-Frame>
Slot-j: <CX-Frame> or <BX-Frame>

For intermediate-level concepts, we have the following:

CX-Frame:

Head: <expression>
Slot-1: <BX-Frame>
Slot-m: <BX-Frame>
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Finally, for primitive, or basic-level concepts, we have:

BX-Frame:
Head: <BX-term
Cl ass: <BX-d ass>

The general point is that more complex concepts will depend on less complex ones; and
all concepts will ultimately be expressed in basic-level terms. In this way, we guarantee
semantic well-formedness of complex concepts and maximize the possibility of capturing
generalizations about the structure of important concept types. (Further arguments for this
type of approach can be found in [Carbonell, et al. 1986] and [Carbonell &; Thomason 1986].)

2.3. Comparative Contexts—INTERNIST-I/QMR and HELP

We have assumed that it is possible to identify uniform concepts in the domain of diagnostic
medicine. One might well ask whether such an assumption isjustified. Based on our study
of the findings-level expressions in INTERNIST-I/QMR and HELP, we would answer that it is.
Independently, the architects of both systems have volunteered characterizations of clinicaly
significant observations. When we compare them, we discover that there is remarkable
agreement on what information needs to be expressed; a disagreement only in style, especialy
granularity, of expression.! Consider just the expressions in the two systems designed to
capture information associated with the symptom chest pain, as given in Figures 11 and 12.

It is apparent that INTERNIST-/QMR expressions are not identical to HELP expressions
in form. HELP expressions have less information per expression than INTERNIST-/QMR
expressions; and some individual terms are different. For example, INTERNIST-I/QMR uses
the term knife-like to qualify pain sensation; HELP does not. But it is aso clear that there
are no significant differences in the kinds of pain that each system recognizes—there are no
'medical sensation-archana that one system, but not the other, possesses.

Can we make generalizations about the conceptual basis of chest-pain manifestations
by comparing the two systems? We can when we begin to identify the roles that various
terms play in both sets of expressions. If we consider the individual terms used across the
expressions, as given in Figure 13, for example, the terms abdomen, apical, arm, back, chest,
girdle, lateral, left-sided, neck, right-sided, shoulder, substernal, and upper seem to designate
body locations—body regions or body parts. The terms aching, acute, burning, contracting,
crushing, dull, knife-like, pleuritic, severe, sharp, sgueezing, stabbing, and tearing seem to
give pain-sensation qualities. And the terms bending, breathing, cough, eating, leaning,
morning, nocturnal, rest, sitting-up, sleep, swallowing, and sweating all seem to designate
circumstances—actions or states—the patient may be in at the time of the chest pain.

YIn fact, there are gaps in the two knowledge bases, in part because of the different tasks the systems
were designed to perform—diagnosis and management, respectively. One finds relatively more detail in signs
and symptoms in INTERNIST-I/QMR, relatively more detail in laboratory data in HELP.
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CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
“CHEST
CHEST
CHEST

Figure 11: QVIR Expressions for chest pain

PAIN API CAL STABBI NG

PAIN G RDLE DI STRI BUTI ON

LATERAL DULL ACH NG

LATERAL EXACERBATI ON W TH BREATH NG
LATERAL SHARP

LATERAL SHARP RECURRENT ATTACK <S> HX

PAI'N
PAI'N
PAI'N
PAIN
PAI'N
PAI'N
PAIN
PAIN
PAI'N
PAI'N
PAI'N
PAIN
PAIN
PAIN
PAI'N
PAIN

RECENT

CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST
CHEST

PAI'N
PAI'N
PAIN
PAI'N
PAI'N
PAIN
PAIN
PAI'N
PAI'N

SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL

SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL
SUBSTERNAL

AT REST

BURNI NG

CRUSH NG

EXACERBATI ON W TH BREATHI NG
EXACERBATI ON W TH COUGH
EXACERBATI ON W TH SWALLON NG
EXERTI ONAL

KNI FE LI KE OR TEARI NG

LASTING 20 M NUTE <S> OR GIR
LASTI NG LESS THAN 20 M NUTE <S>
M GRATING TO BACK CR ABDOMVEN
PAROXYSMAL | NCREASING |N DURATI ON AND/ R SEVERI TY

RADI ATING TO BACK

RADI ATING TO NECK ANDY OR UPPER EXTREM TY <IES>
RECURRENT NOCTURNAL OR MORNING ONLY

RELI EVED BY ANTACID

RELI EVED BY LEANING FORWARD

RELEI VED BY N TROGLYCERI N

SEVERE

SEVERI TY MAXIMAL AT ONSET

UNRELI EVED BY NI TROGLYCERI N




Figure 12: HELP Expressions for chest pain

RECENT CHEST PAIN

RECURRI NG EPI SCDES OF CHEST PAIN

CURRENT CHEST PAIN

SHARP CR STABBING CHEST PAIN

BURNING CHEST PAIN

CHEST PAIN, SQUEEZI NG CONTRACTI NG

ACUTE CHEST PAIN

CHEST PAIN, R GHT-SIDED

CHEST PAIN, LEFT-SI DED

CHEST PAI'N, SUBSTERNAL

CHEST PAIN, RADIATES TO SHOULDER, ARM
CHEST PAIN, RADIATES TO BACKK

CHEST PAIN, | NTERFERES W TH SLEEP

EXERTI ONAL CHEST PAIN

CHEST PAI'N RELI EVED BY REST

PLEURI TI C CHEST PAIN (WTH BREATH NG
PLEURI TIC CHEST PAIN (WTH COUGH NG

CHEST PAIN, MADE WORSE BY EATI NG

CHEST PAIN, 1 NDUCED OR | NCREASED BY BENDI NG
CHEST PAIN, WORSE SUPI NE

CHEST PAIN, RELIEVED BY M LK OR ANTACI D
CHEST PAI'N, RELIEVED BY N TROGLYCER NE
CHEST PAIN, RELIEVED BY SITTING UP/ LEAN NG
CHEST PAIN, W TH NAUSEA

CHEST PAIN, WTH SWEATI NG

CHEST PAI'N, ACCOVPAN ED BY FAI NTNESS

CHEST PAIN, PAINFUL TO PALPATION

CHEST PAIN W TH DYSPNEA

CHEST PAIN LASTS == M NUTES

CHEST PAIN RELIEVED BY TNG AFTER « M NUTES
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Figure 13: Terms in INTERNIST-I/QMR and HELP Oiest Pain Expressions

ABDOMEN
ACCOVPANI ED
ACH NG
ACUTE
AFTER
ANTACI D

API CAL

ARM

AT

ATTACK

BACK

BENDI NG
BREATHI NG
BURNI NG
CHEST
CONTRACTI NG
COUGH
COUGHI NG
CRUSH NG
CURRENT

DI STRI BUTI ON
DULL
DURATI ON
DYSPNEA
EATI NG

EPI SCDES
EXACERBATI ON
EXERTI ONAL
EXTREM TY
FAI NTNESS
FORWARD

G ROLE

GIR

HX
IN

| NCREASED
| NCREASI NG
| NDUCED

| NTERFERES
KNI FE- LI KE
LASTI NG
LASTS
LATERAL
LEANI NG
LEFT- SI DED
LESS

MADE

MAXI MAL

M GRATI NG
M LK

M NUTE

M NUTES
MORNI NG
NAUSEA
NECK

N TROGLYCERI N
NI TROGLYCERI NE
NOCTURNAL
Q-

ONLY

ONSET

AR

PAIN

PAI NFUL
PALPATI ON
PAROXYSVAL

PLEURI TI C
RADI ATES

RADI ATI NG
RECENT
RECURRENT
RECURR! NG
RELEI VED
REST

Rl GHT- SI DED
SEVERE
SEVERI TY
SHARP
SHOULDER
SI TTI NG UP
SLEEP
SQUEEZI NG
STABBI NG
SUBSTERNAL
SUPI NE
SVALLOW NG
SVEATI NG
TEAR NG
THAN

NG

TO

UNRELI EVED
UPPER

W TH
WORSE
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By completing the comparative classification, it is possible to generalize about the struc-
ture of the expressions in the two systems, as well. All the terms seem to play arole in
only one of a small number of clusters of concepts. they are part of the cluster that gives
(A) alocated-pain (asin chest pain substernal); (B) a time-course (asin lasting 20 minutes);
(C) a sensation-pattern (as in maximal at onset); (D) a sensation-quality (as in knife-like)]
and (E) a patient circumstance (as in with swallowing). Using just these clusters, one can
induce a "grammar" for chest-pain findings in INTERNIST-I/QMR and HELP. Schematically,
this could be given as follows:

* QMR-chest-pain-MX =» A plus any of B, C, D, E
e HELP-chest-painrMX => A plus only one of B, C, D, E

In this fashion, then, one can begin to establish both the basic classifications of terms
that will be important in composing findings and also the constellations of concepts that
will be useful in providing their gross structure. Unfortunately, because of limited time and
limited access to the HELP knowledge base, it was possible in this task period to attempt only
a limited contrastive study of the HELP and INTERNIST-I/QMR sets of findings. However,
the principles of concept classification and concept clustering that emerged from this work
formed the basis of the extensive analysis of INTERNIST-I/QMR findings that was completed.
The following sections focus, in particular, on that work.

2.4. Isolation of Basic Concepts

Based on the identification and use of atomic concepts in INTERNIST-I/QMR findings, we
were able to develop a comprehensive, though still preliminary, classification schema for
basic concepts. The complete classification schema is reproduced in Appendix B; and our
current list of terms, given by basic class, isincluded in Appendix D. The following discussion
will focus on selected aspects of the schema.

The basic division in the classification schema is between concrete objects and abstract
ones. The concrete objects will be appropriately used in roles requiring location or agency or
instrumentality, for example. The abstract objects will include many kinds of states, actions,
and processes, but also classes appropriate to relations, linguistic objects, and meta-language.
The top portion of the hierarchy is reproduced in Figure 14.

Each of the terminal categories shown in the top portion of the BX hierarchy is further
subcategorized, giving the classification schema, at present, a depth of approximately seven
classification levels. At this degree of granularity, generalizations in the use of concepts in
generic expressions of findings can be captured. In future work, the fineness of classification
can be expected to increase by 1-3 levels as the distinctions among semantic fields discovered
in the development of the controlled-vocabulary frames, reported in Part |, are added to the
BX hierarchy.
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Figure 14: Top Portion of the Basic-Concept (BX) Classification Schema

BX- Thi ng
physi cal -t hi ng
l'i vi ng-thing
organi sm
non-1ivi ng-thing
body-t hi ng
pl ace
subst ance
i nst runent
pat hol ogi cal - f act or
abstract-thing

neta-term

mar ker
rel ation
gr ammar

grammat i cal - mar ker
nor phol ogi cal -i tem
bound- nor phene
f r ee- nor phene
| exical -item
phrasal - | exi cal -item
nmedi cal - procedure
Ci rcunst ance
pati ent-circunst ance
physi ol ogi cal - ci r cunst ance
acti on/ event
experience .
pat hol ogi cal - experi ence
behavi or
neasur e-t heoretic-thing
neasur e
uni t
quality
rel ati ve-index
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Figure 15: Classification of Body-Thing

BODY-THING
body-entity
body-structure
macro-body-structure (e.g., joint, orifice)
micro-body-structure (e.g., cell)
body-part
macro-body-part (e.g., kidney, arm, head)
micro-body-part (e.g., loop-of-henle)
body-substance
body-fluid (e.g., blood, serum, urine)
body-chemical
generic-body-chemical (e.g., hormone)
specific-body-chemical (e.g., insulin)
body-region
topological-body-region
macro-body-region (e.g., abdomen, chest)
micro-body-region (e.g., extranuclear)
relative-body-region (e.g., quadrant)

As an example of more detailed classification, consider the distinctions we have made
in categorizing Body-Thing, as shown in Figure 15. One could say a great deal about the
‘things’ of the body, of course, but as the concepts are actually used in INTERNIST-1/QMR, it
is not important to capture exhaustive detail. The principle distinction is between concepts
that denote entities, which can be the objects of procedures such as laboratory or physical
examinations, and regions, which identify the locations of entities and other phenomena.
Findings also manifest implicit distinctions depending on whether the body ‘thing’ involved
is large or small—large enough to be seen without instruments or under minor magnification:
or small enough to require microscopic examination.

Other important distinctions under Body-Thing involve the division among structures.
parts, and substances. Findings contain clusters of concepts designed to designate sources
of information—locations, physical parts, fluids, etc. Structures, parts, and substances can
combine to indicate sources. For example, a structure and a part, together, can designate
the structure-within-the-part that is intended, provided there is a potential contains-relation
between the part and the structure; a structure and a substance, together, can designate
the substance-from-the-part, provided there is a potential contains-relation between the part
and the substance; and so on. This points out the need for additional relational information
among concepts—such as contains—that goes beyond the ‘is-a’ classification in the BX-
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Figure 16: Classfication of Medical-Procedure

VEDI CAL- PROCEDURE
di agnost i c-procedure
extraction-procedure
tissue-extraction (e.g., scraping)
fluid-extraction (e.g., paracentesis)
| ab- assay- procedure
substance-technique (e.g., |atex-agglutination)
tissue-technique (e.g., staining)
| magi ng
indirect-imaging (e.g., sonography, x-ray)
direct-imaging (e.g., endoscopy)
monitoring-procedure (e.g., ekg, eeQ)
physical-exam (e.g., palpation)
test-of-dynamic-function (e.g., cardiac-stress-test)
therapeutic-procedure
drug-administration-procedure (e.g., innoculation)
surgical-procedure (e.g., amputation)
physical-therapeutic-procedure (e.g., exercise-therapy)

hierarchy. For unrestricted natural-language processing, having such relational information
is essential; for identifying candidate findings in INTERNISTH/QOMR and HELP, it is not,
because expressions in those systems have exploited the relevant relations implicitly: When
abody part and substance co-occur in awel-formed INTERXISTH/QMR finding, they do have
the contains relation—we need only establish the presence of a part- or substance-term.

Another interesting branch of the BX-hierarchy dassfies concepts associated with medica
procedures, as given in Figure 16. The principal distinction is between diagnostic and thera-
peutic procedures, though, in terms of conceptual complexity in INTERNISTH/QMR findings,
the diagnostic-procedur e sub-class is much more significant. It makesfurther distinctionsthat
derive from the type of laboratory procedure associated with the term, with consequences
for the semantic type of the object of the procedure. For example, direct-imaging-procedures
will take objects that are macro-—structures or parts—etc. The semantic implications of
the BX-class medical-procedure are discussed further in the following sections of this report.

In sum, the BX-classfication schema provides a functiona-semantic bas's for the catego-
rization of terms as they are used in expressions of diagnostic findings, especiadly as given in
INTERNISTH/QMR. Because the findings in INTERNISTH/QMR are typically more complex
than those in HELP, the BX schema can serve as a functional-semantic basis for HELP ex-
pressions, aswdl. Additional work will involve the expansion of the classfication to al HE.P
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Figure 17. Composition of Observation- Technique-CX

<OBSERVATI ON- TECHNI QUE- CX>  ==>
ei ther <LAB- OBSERVATI ON- TECHNI QUE- CX> or <PHYSI CAL- EXAM TECHNI QUE- CX>
<LAB- OBSERVATI ON- TECHNI QUE-CX> «>  (hierarchically ordered:)

<LAB- EXAM TECHNI QUE- CX>  (exanple, "stain")
<LAB- PREP- TECHNI QUE- CX> (example, "culture")
<LAB- OBTAI N- TECHNI QUE- CX> (exanpl e, "biopsy")

<LAB- VI EW TECHNI QUE-CX>  (exanple, "arteriography" or "-oscopy")
and

<LAB- OBSERVATI ON- TECHNI QUE- CONSTRAI NTS- CX>

terms and the development of finer subcategories to accommodate the specialized semantic
classes discovered in building QMR-HELP controlled-vocabulary frames.

2.5. ldentification of Complex Concepts

It is clear that many basic-level classes of concepts can combine to yield functionally im-
portant complex concepts. In our examination of the INTERNIST-I/QMR set of findings, we
discovered approximately one dozen recurrent clusters that have pragmatically significant
roles to play in the composition of findings. We give the complex clusters in schematic
frame form in Appendix C. The following discussion focuses on three of the most important
clusters, those characterizing laboratory-methods, sources, and results.

Not surprisingly, amost every finding in INTERNIST-I/QMR that involves an observation
has an associated method, often indicated explicitly. It is the method that provides the
broadest context in which to assess the clinical significance of the observation; and it is
the method that constrains the possible source and result. For example, bronchoscopy in a
finding will potentially constrain the source to be the bronchial passage or material contained
therein; and will constrain the result to be focused on a gross body structure, typically.

In fact, we find a class of clusters appropriate to methods in observation-based findings,
which we call Observation-Technique-CX. As shown in Figure 17, there are two further.
broad sub-divisions, essentially distinguishing laboratory- from physical-examination-based
classes of methods.
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The constellation of concepts under Lab-Observation-Technique-CX is by far the most
interesting and complex of CX-level structures. As the schematization indicates, there are
two parts to a Lab-Observation- Technique-CX. The first is a hierarchy of lab-technique types
(each potentially complex); the second is a collection of constraints (usually implicit) that
derive from the information in the first. To focus discussion, consider the following findings
in INTERNIST-I/QMR.

BRONCHOSCOPY ENDOBRONCHIAL MASS
BRONCHOSCOPY TRACHEA NARROWING

BRONCHOSCOPY ENDOBRONCHIAL BIOPSY MALIGNANT NEOPLASM
COLONOSCOPY BIOPSY MUCOSAL ULCERATION AND INFLAMMATION

BRONCHOSCOPY BRONCHIAL WASHING <S> CULTURE CANDIDA
COLONOSCOPY BIOPSY CULTURE MYCOBACTERIUM TUBERCULOSIS

As noted previously, when the only laboratory technique mentioned in a finding involves
endoscopy, the balance of information (giving a source of material and a result) must be
compatible with the implicit constraints on the procedure. In the case of the first two
findings above, the source must be a bronchial region and the focus of the result must be at
the level of macro-body-part or macro-body-structure. When a second laboratory technique is
mentioned, as in the second pair of findings, the focus (but not the source) shifts to a ‘result-
granularity’ that is appropriate to the second technique. In the case of the example, biopsy
causes the focus to shift from gross structures to ‘micro’ ones. When a third laboratory
technique is mentioned, as in the third pair of examples, the focus (but not the source)
shifts again. Here, culture causes the focus to be a pathogen. The generalization is that
when more than one laboratory technique is mentioned, the source must be compatible with
the first, the focus with the last.

In fact, it is not string-ordering that determines ‘first’ and ‘last’ in these cases but an im-
plicit epistemological ordering of techniques. One ordering is temporal: Endoscopy precedes
biopsy; biopsy precedes culturing; culturing precedes staining. Another ordering affects the
focus: Endoscopy facilitates viewing of materials; biopsy facilitates obtaining materials: cul-
ture facilitates growing materials; staining facilitates ezamining materials. This suggests the
hierarchy of technique types that we record in the Lab-Observation-Technique-Cz complex.
The ‘highest-ordered’ technique mentioned in a finding imposes constraints on the focus of
the technique; the lowest-ordered technique imposes constraints on the source. The specific
constraints are collected in the frame designated Lab- Observation- Technique-Constraints-Cx.

Another important complex, Body-Site-CX gives information about the source of ma-
terials. As shown in Figure 18, it contains basic-level concepts of the class Body-Region.
Body-Part, or Body-Structure and any other Body-Thing that can be contained by them.
Some examples of the Body-Site-CX are the following:

ARM <S> MUSCLE <S> ATROPHY BILATERAL
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Figure 18: Composition of Body-Site-CX

<BODY-STE-CX> ==> <BODY-REGION>, <BODY-PART>, or <BODY-STRUCTURE>
with contained elements

Figure 19: Composition of Complexes Giving Result

<EVALUATED- ATTRI BUTE- CX>
Focus: restricted to be of BX type <EVALUATED ATTRI BUTE>
Value: restricted to be of type <VALUE-CX>

<VALUE- CX>
Measure: restricted to be of type <MEASURE-CX>
Context: restricted to be of type <??>

<MEA3URE-CX>

<PATHQLOGICAL+FACTOR-CX>

Focus: restricted to be of BX type <PATHOLOGICAL-FACTOR>
Quality:

Context:

BRAIN COMPUTERIZED TOMOGRAFHY LATERAL VENTRICLE <S> ENLARGED

HEART ECHOCARDIOGRAPHY VALVE LEAFLET <S> IRREGULAR THICKENING <S>

Here, the Body-Site-CX is composed of, respectively, arm and muscle; brain and ventricle;
and heart, valve, and leaflet String-syntax notwithstanding, we can identify the complex by
the semantic types of the terms in the findings. In fact, in most INTERNIST-I/QMR findings,

the Body-Site-CX is instantiated by a single term.

Finally, many observation-reporting findings (and all Lab-Souce-Observation findings)
have a cluster giving the result of the observation, focusing either on the significant patho-
logical factor or on the value of a clinically significant parameter that is being evaluated. As
shown in Figure 19, these result-reporting complexes have CX-level frames as part of their

internal structure.
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Our analysis of the fine structure of results is not completed, but a large number® of labo-
ratory and physica examination findings report results that can be captured in the 'smpler'
versions of either Evaluated-Attribute-CX or Pathological-Factor-CX frames—requiring no
more than a focus and value or quality. Typical examples are the following:

ASCITIC FLUID ACID FAST BACTERIA BY STAIN
AMMONA BLOCD INCREASED

BLOOD QULTURE YERSINIA PESTIS

BREAST <& MASS <ES> BILATERAL

In these cases, the result is simply the pathological factor, e.g., acid-fast-bacteria, yersinia-
pestis, or mass| or the default attribute, amount (of ammonia), with value increased.

In general, in our initial work, we discovered many implicit semantic relations that can
be captured directly in the generic, semantically-grounded frames of our approach. A key
element of longer-term success will be our description of the CX-level clusters and their roles
in MX-level structures. '

2.6. Composition of Manifestations

There was insufficient time during the task period to develop a comprehensive classification
of INTERNIST-I/QMR findings. However, we were able to establish a generic-frame schema
for al laboratory and history findings and for selected signs and symptoms. Our preliminary
(and incomplete) classification of findings is given in Figure 20.

As discussed in Section 2.2 of this part of our report, the MX level represents a degree of
complexity greater than the preceding levels of concept organization, CX and BX, which it
includes. In the upper portion of the MX-hierarchy (given in Figure 20), the important gen-
eralizations concern both the generic structure of the MX-frame appropriate to a particular
MX-class and also the classes of CX-level clusters that may instantiate roles in the generic
structures. In the lower portions of the hierarchy (not yet developed in this framework),
the special co-occurence constraints on BX-level concepts, the identification of appropriate
default interpretations, and the recording, explicitly, of implicit constraints on concept for-
mation become the appropriate research issues. Indeed, it is at this point that the efforts
in developing frames for the controlled vocabularies of INTERNIST-I/QMR and HELP merge
with the more theoretical work of designing semantically-grounded frames.

It is premature to speculate on the details of the lower-MX-level frames, but it is possible
to describe some of the generalizations we have discovered in constructing the upper-MX-
level frames. As a concrete example of the semantic characteristics of MX-level frames, then,
consider the class of laboratory findings. Laboratory findings are sub-classes of Observation-

°A good estimate might be 75%.
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Figure 20: Classification of Findings

MX- TH NG
REPORT- MX
PATI ENT- HX- MX
-PATI ENT- DEMOGRAPHI C- HX- MX
PATI ENT- SOCI AL- HX- MX
PATI ENT- MEDI CAL- HX- MX
PATI ENT- SYMPTOM MX
<to be devel oped...>
OBSERVATI ON- WX
PHYSI CI AN- OBSERVATI ON- WX
<to be devel oped...>
LAB- SOURCE- OBSERVATI ON MX
LAB- ASSAY- MX
LAB- | MAG NG MX
LAB- DI RECT- | MAG NG MX
LAB- | NDI RECT- | MAG NG MX
LAB- | NSTRUMENT- MX
LAB- MONI TORI NG MX
LAB- TEST- MX

32




MXj which, in turn, is distinguished from the ReporUMX class of findings.3 All Observation-
MX findings have the following generic structure, with restrictions as specified:

OBSERVATION-MX:
Method: restricted to be of type <OBSERVATION-TECHNIQUE-CX>
Source: restricted to be of type <BODY-STE-CX>
Focus: restricted to be a sub-constituent of <BODY-STE-CX>
or <BODY-STATE-CX> or <PATHOLOGICAL-FACTOR-BX>
Result: restricted to be of type <PATHOLOGICAL-FACTOR-CX>
or <EVALUATED-ATTRIBUTE-CX>

The complex cluster, Observation-Technique-CX includes clusters that are appropriate to

physical examinations as well as the Lab-Observation-Technique-CXdescribed in the previ-
ous section.

For laboratory findings, the generic frame is inherited directly, with exceptions as noted:

LAB-SQURCE-OBERVATION-MX:
Method: restricted to be of type <LAB-OBSERVATION-TECHNIQUE-CX>
Source:, Focus:, and Result: as in OBERVATION-MX

LAB-ASSAY-MX:
Method:, Source:, Focus:, and Result: as in OBERVATION-MX

LAB-IMAGING-MX:
Method: restricted to be <LAB-VIEW-TECHNIQUE-CX>
Source:, Focus:, and Result: as in OBERVATION-MX

Among the slots (Method:, Source:, Object:, Result:), constraints propagate downward. The
method constrains the source] the method and source co-constrain the focus, and method,
source, and focus co-constrain the result Thus, the interpretation of a finding such as

LYMPH NODE ASPIRATE CULTURE YERSNIA PESTIS

proceeds, by first identifying the terms of semantic classes appropriate to the method, then
the source, then the focus, and finally the result. Schematically, an instantiated frame for
this finding might be given as follows:

MX-Frame

*This principal division of observations from reports reflects not only the reliability of the findings under
each branch but also the generic-frame structure. Report-MX frames, in general, do not have a result role
within them.
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Head:
Met hod:

Sour ce:

Focus:
Resul t:

Lab- Sour ce- Cbser vat i on- MX

Lab- Qoservat i on- Techni que- CX:

Lab- Pr ep- Techni que- CX
Ti ssue- Techni que- BX:
Lab- Qbt ai n- Techni que- CX:
Fl ui d- Extraction-BX:
Body- Si t e- CX:
Body- St ruct ure:
Body- Fl ui d:
Pat hol ogi cal - Fact or - BX:
Pat hol ogi cal - Fact or - CX:
Pat hol ogi cal - Fact or - BX:

culture
aspirate

node
lymph
yersinia-pestis

yersinia-pestis

Clearly, many details involving inheritance of vaues, the determination of defaults, and
the effect of co-constraints on the instantiation of dot-values need to be made explicit before
the practical implications of this initial work can be evaluated. However, our first steps
toward developing a framework for semantically-grounded representations of findings have
demonstrated that much of the semantic structure inherent in expressions in INTERNIST-
IIQMR—and by inclusion, HELP—can be captured through generaizations realized at three
principal levels of complexity. This result provides a basis for future efforts directed a the
longer-term goa of developing generic knowledge-representation formalisms for the domain

of biomedicine.




3. Problems Encountered

There were severa problems that impeded progress on the development of semanticaly-
grounded frames. Brigfly, they were (1) insufficient time and manpower, (2) the absense of
an implementation for the testing of hypotheses, and (3) limited access to HELP.

3.1. Insufficient Time and Manpower

Because of the need to focus our team efforts on the immediate problem of mapping expres-
sons between INTERNIST-/QMR and HELP, resources which otherwise might have supported
more work on developing semantically-grounded frames had to be diverted from this work.
Mos of the work in analyzing the structure of findings and developing classfications and
representations was done by one person, working part-time. Future development should
provide for additional collaborators in this effort.

3.2. No Opportunity to Implement Ideas

The development of large-scale, knowledge-representation systems is extremely difficult with-
out the proofing of ideas that comes naturally with computational implementations. Unfor-
tunately, at the initiation of this task, there was no practical application to focus our efforts.
This problem has been circumvented, somewhat, by the use of some of the desgn decisons
deriving from this work in the construction of the MedSORT-Il Project knowledge base and
its extensions in natural-language processing experiments. Future efforts should be tied to
specific implementations.

3.3. Limited Access to HEP

The work to-date has been especidly facilitated by ready access to the INTERNISTH/QMR
knowledge base, largely because of the QVIR system itsdlf, but aso because of the many PC-
based utilities that have been developed in the QVIR effort, which give users many different
perspectives on the implicit semantic structure of the knowledge base. Similar utilities exist
for the HELP system, but they were not available to us at Carnegie Mdlon and the University
of Pittsburgh because we do not have in our laboratories equipment compatible with that
used by our Utah colleagues.
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4. Recommendations

Several obvious recommendations follow from the discussion of problems in the previous
section: the purchase of complementary equipment for the Pittsburgh and Utah teams and
the devotion of additional effort to a continuation of this task.

4.1. Additional Equipment Resources

To gain better access to HELP, the Pittsburgh teams need equipment compatible with Utah.*
At a minimum, this would involve purchasing two Maclntosh systems and peripherals.

4.2. Task-5 (Autumn) Effort

Over the next six months, work on both aspects of the effort we report here—the develop-
ment of strategies for mapping controlled vocabularies and the development of semantically-
grounded, generic frameworks—will continue under UMLS Task 4. However, as was the case
under Task 3, it is still premature to plan a joint effort to unify our approaches, so our work
will proceed in parallel tracks. We recommend an Autumn effort, perhaps under a “Task
5,” to integrate Part-I and Part-II work.

4The Utah team has recently acquired equipment permitting them to use QMR and QMR-related utilites.
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A Generic Bvames for Mapping between INTERNISTH/QVIR and HE.P Expressions
Approriate to the Sub-Domain of Pulmonary Diseases

UMLS DIAGNOSTIC CONCEPT FRAME EDITOR
Copyright © 1987 by University of Pittsburgh

Abdomi nal Bruit
Ceneric Frane:
Al l owabl e Status: Presence O Absence
Normal St atus: Absent
Site: Abdom nal Topographical Site
Met hod( s)
Nane: Abdonen Auscul tation
Reliability: 4
Qualifier(s) :
Timng Wthin Cardiac Cycle

Abdom nal Lynph Node S ze
Generic Frane:
Al lowabl e Status: Drection O Change
Normal Status: Nornal
Site: Abdomnal Lynph Node Site
Met hod('s)
Nane: Abdormen Conputerized Tonography
Reliability: 4
Nane: Abdom nal Lynphangi ogr aphy
Reliability: 5
Nane: Abdonen U trasonography
Reliability: 4

Abdom nal Mass Pal pabl e

Generic Frane:

Al owabl e Status: Presence O Absence
Normal Status: Absent

Site: Abdom nal Topographical Site
Met hod( s)

Nane: Abdoren Pal pation

Reliability: 3




Abdominal Tenderness
Generic Frame:
Allowable Status: Presence Or Absence
Normal Status: Absent
Site: Abdominal Topographical Site
Method(s)
Name: Abdomen Palpation
Reliability: 4
Qualifier(s)
Rebound Tenderness
Involuntary Guarding Localized

Adrenal Mass Lesion
Generic Frame:
Allowable Status: Presence Or Absence
Normal Status: Absent
Site: Laterality
Method (s)
Name: Abdomen Computerized Tomography
Reliability: 4
Name: Abdomen Ultrasonography
Reliability: 3
Name: Renal Arteriography
Reliability: 4
Name: Abdomen Venography
Reliability: 3

Alopecia
Generic Frame:
Allowable Status: Presence Or Absence
Normal Status: Absent
Site: Alopecia Site
Method(s)
Name: Skin Observation
Reliability: 4
Qualifier(s)
Type Of Alopecia
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Al veol ar Hall Antigen Antibody Deposit

Generic Frane:

Al owabl e Status: Presence O Absence
Normal Status: Absent

Subcat egory: Antigen Antibody Deposit Distribution
Met hod( s)

Narme: Cpen Lung Bi opsy

Reliability: 4

Aortic Knob Size
CGeneric Frane:
Al lowabl e Status: Drection O Change
Normal Status: Normal
Met hod( s)
Name: Chest Plain Film
Reliability: 3
Nare: Thoraci ¢ Aortography
Reliability: 4
Nanme: Chest Conputerized Tonography
Reliability: 5
Nanme: Chest Xray Tonography
Reliability: 4
Narme: Heart Fl uoroscopy
Reliability: 4

Breast Pal pable Mass O Induration

Generic Frane:

Al l owabl e Status: Presence O Absence
Normal Status: Absent

Site: Site Wthin Breast
Met hod( s)

Nane: Breast Cbservation

Reliability: 3

Qualifier(s)

Laterality

Time Duration Quantitative
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Breath Sound Character
Generic Frane:
A lowabl e Status: Normal O Abnor nal
Normal Status: Nornal
Subcategory: Breath Sound Quality
Site: Site O Pulnonary Auscultation
Met hod( s)
Name: Pul nonary Auscul tation
Reliability: 4
Qualifier(s)
Pattern O Cccurrence
Timng Wthin Breathing Cycle
I nfl uence On Breath Sound

Breath Sound Expiratory Phase Duration

Generic Frane:

Al lowabl e Status: Drection & Change
Normal Status: Normal

Site: Site O Pulnonary Auscul tation
Met hod( s)

Name: Pul nonary Auscul tation

Reliability: 4

Breath Sound Intensity

CGeneric Frane:

Al lowabl e Status: Drection G Change
Normal Status: Nornal

Site: Site O Pulnonary Auscultation
Met hod( s)

Name: Pul nonary Auscul tation

Reliability: 4

Breat hi ng Accessory Miscle Use
Generic Frane:
A lowabl e Status: Presence O Absence
Normal Status: Absent
Met hod( s)
Name: Chest |nspection
Reliability: 3
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Breathing Intercostal Retraction

Generic Frane:

Al owabl e Status: Presence O Absence
Normal Status: Absent
Met hod( s)

Nanme: Chest |nspection

Reliability: 4

Qualifier(s)

Timng Wthin Breathing Cycle

Breathing Pattern

Generic Frane:

Al lowabl e Status: Normal O Abnor nal
Normal Status: Nornmal

Subcat egory: Type O Breathing Pattern
Met hod( s)

Name: Chest | nspection

Reliability: 4

Bronchi al D aneter
Generic Frane:
Al lowabl e Status: Direction O Change
Normal Status: Normal
Site: Site Wthin Bronchus
Met hod( s)
Nane: Bronchogram
Reliability: 4
Nane: Chest Conputerized Tonography
Reliability: 4
Nare: Bronchoscopy
Reliability: 4
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Chest Pain
Generic Frame:
Allowable Status: Presence Or Absence
Normal Status: Absent
Site: Chest Topographical Site
Method(s)
Name: Cardiopulmonary Symptom
Reliability: 4
Qualifier(s)
Severity
Chest Pain Quality
Chest Pain Radiation
Pattern 0f Occurrence
Time Duration Qualitative
Time Duration Quantitative
Influence On Chest Pain
Chest Pain Associated Condition

Cigarette Smoking
Generic Frame:
Allowable Status: True Or False
Normal Status: False
Method(s) _
Name: Substance Abuse History
Reliability: 4
Qualifier(s)
Time Duration Quantitative
Number Of Pack/day

Clubbing
Generic Frame:

Allowable Status: Presence Or Absence
Normal Status: Absent
Method(s)

Name: Hand Inspection

Reliability: 3

Name: Foot Inspection

Reliability: 3
Qualifier(s)
Clubbing Distribution
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Cocci di oi din Skin Test
CGeneric Frane:
A lowabl e Status: Positive O Negative
Nornmal Status: Negative
Met hod( s)
Name: Skin Test
Reliability: 4

Coma
Generi ¢ Frane:
Al lowabl e Status: Presence O Absence
Normal Status: Absent
Met hod( s)
Name: Neurol ogi c Exam
Reliability: 3
Qualifier(s)
d ascow Coma Score
Nunber

Cont agi ous Di sease Exposure
CGeneric Frarne:
A lowabl e Status: True O Fal se
Nornmal Status: Fal se
Subcat egory: Cont agi ous D sease Nane
Met hod( s)
Nane: Patient Hstory
Reliability: 4

Cough
Generic Frane:
Al owabl e Status: Presence O Absence
Normal Status: Absent
Met hod( s)
Nanme: Cardi opul monary Chservation
Reliability: 4
Qualifier(s)
Pattern Cf Cccurrence
I nfl uence Oh Cough
Time Duration Qualitative
Time Duration Quantitative
Cough Associ ated Condition




Dyspnea
Ceneric Frane:
Al owabl e Status: Presence O Absence
Normal Status: Absent
Met hod( s)
Name: Cardi opul nonary Cbservation
Reliability: 4
Qualifier(s)
Pattern O QCccurrence
Tine Duration Qualitative
Time Duration Quantitative
I nfl uence On Dyspnea
Dyspnea Associ ated Condition

Ear Pain

Generic Frane:

Al lowabl e Status: Presence O Absence
Normal Status: Absent
Met hod( s)

Name: Patient H story

Reliability: 4

Qualifier(s)

Laterality

Heart Mur nmur
CGeneric Frane:
Al lowabl e Status: Presence O Absence
Normal Status: Absent
Subcategory: Timng Wthin Cardiac Cycle
Site: Site O Cardiac Auscultation
Met hod( s)
Narme: Cardiac Auscultation
Reliability: 4
Qualifier(s)
Heart Mirnur Radi ation
Heart Murmur Quality
Timng Wthin Systole O Diastole
I nfluence Cn Heart Mirnur
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I mobi | i zation H story
Generi c Frane:
Al lowabl e Status: True O Fal se
Nornal Status: Fal se
Met hod( s)
Nane: Patient H story
Reliability: 4
Qualifier(s)
Rel ative Ti m ng

Iridocyclitis
Generi c Frane:
A lowabl e Status: Presence O Absence
Normal St atus: Absent
Met hod( s)
Name: Eye | nspection
Reliability: 3
Name: Eye Sit Lanp Exam nation
Reliability: 4
Qualifier (s)
Laterality

Ki dney Mass Lesion
CGeneric Frane:
Al owabl e Status: Presence O Absence
Normal Status: Absent
Site: Site Wthin Kidney
Met hod( s)
Nane: Kidney U trasonography
Reliability: 4
Nane: Abdonen Conputerized Tonography
Reliability: 4
Nane: Renal Arteriography
Reliability: 4
Nane: | ntravenous Pyel ography
Reliability: 4




Kvei m Test
Generic Frarne:
Al owable Status: Positive O Negative
Nornmal Status: Negative
Met hod( s)
Nane: Skin Test
Reliability: 4

Kyphoscol i osi s
CGeneric Frane:
Al lowabl e Status: Presence O Absence
Nor mal St atus: Absent
Site: Site Wthin Vertebral Columm
Met hod( s)
Name: Thoraci c Spi ne Xray
Reliability: 4
Name: Spi ne I nspection
Reliability: 4
Qualifier(s)
Severity

Kyphosi s
Generic Frane: .
Al lowabl e Status: Presence O Absence
Normal St atus: Absent
Site: Site Wthin Vertebral Colum
Met hod( s)
Nare: Thoraci c Spi ne Xray
Reliability: 4
Nane: Spine | nspection
Reliability: 4
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Lacrimal Gland Size
Generic Frame:
Allowable Status: Direction Of Change
Normal Status: Normal
Method(s)
Name: Orbital Inspection
Reliability: 4

Larynx Tissue Granuloma

Generic Frame:

Allowable Status: Presence Or Absence
Normal Status: Absent

Subcategory: Type Of Granuloma
Method(s)

Name: Larynx Biopsy

Reliability: 4

Larynx Tissue Identification Of Bacteria

Generic Frame:

Allowable Status: Presence Or Absence
Normal Status: Absent

Subcategory: Larynx Bacteria Species
Method(s)

Name: Larynx Biopsy

Reliability: 4

Le Test
Generic Frame:
Allowable Status: Positive Or Negative
Normal Status: Negative
Method(s)
Name: Blood Test
Reliability: 4
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Reaginic Allergy Hstory
Generic Frane:
Al owabl e Status: Presence O Absence
Normal Status: Absent
Met hod( s)
Name: Patient H story
Reliability: 3
Name: Skin Allergy Panel
Reliability: 4

Sodi um Bl ood

CGeneric Frane:

Al owabl e Status: Nunerical Val ue
Normal and Physi ol ogi ¢ Ranges:

Between 135 and 145 Between 100 and 180 Meg/ 1

Met hod( s)

Nanme: SerumE ectrol yte

Reliability: 5

Sputum I dentification O Pathogenic Bacteria
CGeneric Frane:
A lowabl e Status: Presence O Absence
Normal Status: Absent
Subcat egory: Sputum Bacterial Species
Met hod( s)
Name: Sputum Qulture
Reliability: 4
Name: Direct F uorescent Antibody Test
Reliability: 4
Nane: Sputum Gram Stain
Reliability: 4
Nanme: Sputum Acid Fast Stain
Reliability: 4
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Sputum I dentification O Fungus
Generic Frane:
Al owabl e Status: Presence O Absence
Normal Status: Absent
Subcat egory: Sputum Fungal Speci es
Met hod( s)
Nane: Sputum Fungal Stain
Reliability: 3
Name: Sputum Fungus Qul ture
Reliability: 4

Sputum | dentification O Protozoa

CGeneric Frane:

Al owabl e Status: Presence O Absence
Normal Status: Absent

Subcat egory: Sputum Prot ozoal Species
Met hod( s)

Name: Sput um Snear

Reliability: 4

Sput um Pr oducti on
Generic Frane:
Al owabl e Status: Presence O Absence
Normal Status: Absent
Subcat egory: Sputum @ 0oss Appear ance
Met hod( s)
Name: Cardi opul monary Cbservati on
Reliability: 4
Qualifier(s)
Sput um Anount

Subcut aneous Nodul e

Generi ¢ Frane:

Al lowabl e Status: Presence O Absence
Normal St atus: Absent

Site: Site O Skin Abnormality
Met hod( s)

Narme: Skin (bservation

Reliability: 4
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B Hierarchical Classification of Basic Medical Concepts (BX)

The top portion of the hierarchy, BX-Thing:

BX-Thing
physical-thing
living-thing
organism
non-living-thing
body-thing
place
substance
instrument
pathological-factor
abstract-thing
meta-term
marker
relation
grammar
grammatical-marker
morphological-item
bound-morpheme
free-morpheme
lexical-item
phrasal-lexical-item
medical-procedure
circumstance
patient-circumstance
physiological-circumstance
action/event
experience
pathological-experience
behavior
measure-theoretic-thing
measure
unit
quality
relative-index
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The rest of the hierarchy, BX-Thing:

BODY-THING
body-entity
body-structure
macr o- body-structure (e.g., joint, orifice)
m cro-body-structure (e.g., cell)
body- part
nmacr o- body- paxt (e.g., Kkidney, arm head)
m cr o- body-part (e.g., |oop-of-henle)
body- subst ance
body-fluid (e.g., blood, serum urine)
body- chemi cal
generi c- body-chem cal (e.g., hornone)
speci fi c-body-chemcal (e.g., insulin)
body- r egi on
t opol ogi cal - body-r egi on
nmacr o- body-regi on (e.g., abdonen, chest)
m cro-body-region (e.g., extranuclear)
rel ative-body-region (e.g., quadrant)
PLACE

relative-place (e.g., nmountain, strean)
absol ute-place (e.g., the Oient, Arizona)

PATI ENT- O ROUVSTANCE
backgr ound- cont ext
social -status (e.g., divorced, narried, honosexual)
denographics (e.g., nale, fenal e, Caucasian)
occupational -status (e.g., dockworker)
condition-context (e.g., at-rest, recunbent)

PATHOLOQ CAL- FACTCR

pathological-structure
hi st ol ogi c- pat hol ogi cal -structure (e.g., negal obl ast)
gr oss- pat hol ogi cal -structure (e.g., lesion, |aceration)

pat hol ogi cal -state (e.g., necrosis, inflaninmation, fibrosis)
di sease (e.g., diabetes-nellitus)

pat hol ogi cal -acti on/ process (e.g., henorrhage, vomting)

pat hol ogi cal - substance (e.g.,-pus, heterophile)

pat hol ogi cal -detected-sign (e.g., Kerley-B-lines, cast)

pat hol ogi cal - body-part (e.g., target-cell)

pat hol ogi cal -eti ol ogi cal -factor (e.g., neoplasm toxin, infection)
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PATI ENT- EXPERI ENCE
patient-physical-sensation (e.g., pain, tingling)
patient-mental-state (e.g., confusion, hallucination)

MEDI CAL- PROCEDURE
di agnosti c- procedure
extraction-procedure
tissue-extraction (e.g., scraping)
fluid-extraction (e.g., paracentesis)
| ab- assay- procedur e
subst ance-techni que (e.g., |atex-agglutination)
ti ssue-techni que (e.g., staining)
i magi ng
indirect-imaging (e.g., sonography, Xx-ray)
direct-imaging (e.g., endoscopy)
noni toring-procedure (e.g., ekg, eeqQ)
physi cal -exam (e.g., pal pation)
test-of -dynam c-function (e.g., cardiac-stress-test)
t her apeut i c- procedur e
drug-adm ni strati on-procedure (e.g., innoculation)
surgi cal -procedure (e.g., anputation)
physi cal -t herapeuti c-procedure (e.g., exercise-therapy)

SUBSTANCE
drug-substance (e.g., dexanethasone, pentagastrin)
gener al - subst ance
f ood- substance (e.g., neat)
non- f ood- subst ance (e.g., asbestos, coal)
| ab- procedur e-subst ance (e.g., coccidiodin, dexamethasone)

PHYSI OLOd CAL- G RCUMSTANCE
physi ol ogi cal -state (e.g., awake)
physi ol ogi cal -action/ process (e.g., bleeding)
physi ol ogi cal -event (e.g., extravasation)

| NSTRUMENT
medi cal -i nst runent
di agnostic-instrument (e.g., mcroscope)
therapeutic-instrunent (e.g., prosthesis)
general -instrument (e.g., cane)

CRGAN SM
M cr o- organi sm
fungus (e.g., phyconycetes)
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protozoa (e.g., Balantidiumcoli)

bacterium (e.g., streptococcus)

virus (e.g., hepatitis-virus)
nmacr o- organi sm (e.g., dog)

QUALI TY

sense-quality (e.g., dry)

physical -qual ity
shape-configuration (e.g., round, bul ging)
color (e.g., red)
texture/state (e.g., rough)

eval uated-attribute (e.g., size, age, pressure)

pattern-quality (e.g., radiating)

sound (e.g., anphoric)

MEASURE
rel ati ve- neasure
tenporal -rel ati ve-nmeasure (e.g., abrupt, recent)
atenporal -rel ative-neasure (e.g., abnormal, hot)
numeri c- neasur e
range (e.g., 50-to-300)
ratio (e.g., 140/80)
i ndi vi dual - nunber (e.g., 1, 25.96)

UNT
tenporal -unit (e.g., hour, second)
atenporal -unit (e.g., m, |b)

GRAMVATI CAL- MARKER
quantifier (e.g., sone, no, non)
conjunction (e.g., and, or, and/or)
preposition (e.g., for, to)

BEHAVI CR

pat hol ogi cal - behavi or (e.g., crying-spells)
nor mal - behavi or (e.g, talking)

ACTI ON EVENT (e.g., fall)

RELATI VE- | NDEX _
relative-tenporal -index (e.g., March, onset, yesterday)
rel ative-atenporal -index (e.g., peak, left, right, front)

META- TERM (e.g., body, bacterium pathology) - all previous class nanes
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C Concept Clusters Appropriate to Medical Diagnosis (CX)

<EVALUATED- ATTRI BUTE- CX>

Focus: restricted to be of BX type <EVALUATED- ATTRI BUTE>
Value: restricted to be of type <VALUE-CX>

<VALUE- CX>

Measure: restricted to be of type <MEASURE- CX>
Context: restricted to be of type <??>

<MEASURE- CX>

<PATHOLOG CAL- FACTOR- CX>
Focus: restricted to be of BX type <PATHOLOG CAL- FACTOR>
Quality:

Cont ext :
<PHYSI OLOGE CAL- STATUS-CX> »=> <BODY-CHEM CAL> in <BQDY-FLU D>

<PATHOGEN- CX> ==> <PATHOGENS> and their parts and morphol ogy

<BCDY- STATE-CX> --> condition of <BODY-PART> or <BODY- STRUCTURE>

<BODY-SI TE-CX> — <BODY-REG ON>, <BODY-PART>, or <BQODY- STRUCTURE>
with contained elenents

<PHYSI CAL- QUALI TY-CX> ==>

<OBSERVATI ON- TECHNI QUE- CX>

ei ther <LAB- OBSERVATI O\ TECHNI QUE- CX> or <PHYSI CAL- EXAM TECHNI QUE- CX>

<LAB- OBSERVATI ON- TECHNI QUE- CX>  ==> (hier ar chi cal | y ordered:)

<LAB- EXAM TECHNI QUE- CX> (exanple, "stain")

<LAB- PREP- TECHNI QUE-CX>  (exanple, "culture")

<LAB- OBTAI N TECHNI QUE- CX> (exanple, "biopsy")

<LAB- VI EW TECHNI QUE- CX> (exanple, "arteriography" or "-oscopy")

and

<LAB- OBSERVATI ON- TECHNI QUE- CONSTRAI NTS- CX>
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D Basic Concepts by BX-Class







MEDI TERRANEAN
M SSI SSI PP
OH O

SEM TROPI CAL
TROPI CAL

uS

ABSORPTI ON
ADM NI STRATI ON
ASSOC| ATI ON
ATTEMPT
AUGMVENTATI ON
AUGVENTED
BI TE

BURN

BURST
CHANGE
CHANG NG-
CLOSING
CONSUMPTI ON
CONTACT
CONTAI NI NG
auKRBCl ED
CORRECTI ON
COUGH
DEATH
DELAY

DI AGNCSI S
DI GESTED
DI P

DI SPOSAL

DI STURBANCE
DOCM
DRAI NI NG
EJECTI ON
ELI Cl TED
EPI DEM C
EVOKED
EXACERBATI ON
EXPANS| ON
EXPOSURE
EXTENDI NG
FAl LURE
FASTI NG

FI NDI NG
FLUTTER
FORVATI ON
GAG

GRASP

| DENTI FI CATI ON
| MVERSI ON

| MPROVEMENT
| NCLUDI NG

*** ABSOLUTE-PLACE ***

#x% ACTI ON/ EVENT ***




| NDI CATE

| NDUCED

| NFLUENCE

| NHALATI ON
| NJURY

| NSERTI ON

| NTAKE

| SOLATED

| SSU NG
JERK

KNOM
LABELLED

| AUGHTNG

LI FT

LOSS

MOTI ON
OBTAI NED
OCCURRI NG
OVERRI DI NG
PREC! PI TATED
FREC Pl TATI ON
PROTRUDE
PROTRUSI ON
PUCKERI NG
PURSUI T

REGENERATED -

RELI EVED

REM SSI ON
RETENTI ON

Sl GH NG
SPELL

STI MULATI ON
STI MULI

STI MULUS
SUPPRESS .
SUPPRESSI ON
THOUGHT
TOUCH
TRANSI T
TRANSM TTED
TRAVEL
UNRELIEVED
USAGE

USE

USED

USING
VIBRATION
VIEW

ABNORMAL
ABSENT
A3UNDANT
ACID
ACUTE
ALKALINE
ATYPICAL
CHRONIC

***  ATEfffORAL-REIATTVE-MEASURE  ***




o0LD
COVPLETE
DECREASE
DECREASED
DEEP
DEFICI T
DENSE
DOUBLE
DULL
EFFECTI VE
EQUALLY
EXACT
EXCESS| VE
FI NE

FI RST
FORCEFUL
FOURTH
GENERALIZED
GREATER
HALF

HOT

| MPAI RED

| NPROVENENT
| NADEQUATE
| NCREASE
| NCREASED.
| NOREASI NG
| NCREVENTAL
| NTI MATE

| RREGULAR
LACK

LACKI NG
LARGE
LENGTHENED
LONG

LOOSE

LOW

LOVER
VASS| VE
NAX| MAL
VAXI MUM

M CROSCOPI C
M DDLE

M LD

M NI VAL

M NOR
MODERATE
NMORE

MULTI PLE
NEGAT| VE
NEGLI G BLE
NORVAL
NUMEROUS
PARADOXI C
Pl ECENEAL
POOR

POSI TI VE
PREDOM NANT
PRESENT

PR KARY




PRODUCTIVE
PROFUSE
CPANHTAXIVE
SECOND
SECONDARY
SEVERE
SHALLON
SHORT
SIGNFI CANT
SINGLE

SLI GHT
SMALL
SUBACUTE
SYSTEM C
TALL

TH RD

TR PLE
UNEQUAL
UNRELI EVED
VELL

WORSE

C™M

UBSKEE
DL

Gm
GRAM

L

I B
LITER
MGG
MEQ

VG
MICROUNTT
ML

MM

w

NG
NMDL
PCG

PS

PH

u

ENVIRONMENT
ENVIRONMEWIAL
FAMILY-HISTORY
HX
PAST-DIAQ*DSIS

*** ATEMPORALIUNTT ***

***  BACKGRDUND-OONTEXT ***

**x  BACTERIUM ***

ACID-FAST-BACTERIA




ACNNCMTCES

AERO-ENAS
AERCMONASHYERDPHILIA
ANAERDBIC-STOEFTOOOOCUS
BACTLLI

BACTEROIDES

BOIULTNUM

BRXELLA
CAMFYLDBACIER<TEJUNI
CHLMttDJA

CHULtttDI ft-GROUP
CITROBACIER
CTOSIRIDIUM
CLOSTRIDIUM-DOTULINGM
CIDSIRIDIUM-DIpnCILE
CLOSTRIDIUM-SORDELLYY
CLOSTRIDIUM~TETANT
cX)oc

CTOOOBACILLr

DIPEDOOOC]

E-COLI

DNTTEROEACTER
ENIZROODOCUS
FRANCISEIIA-TOIARENSIS
FUSOBACIERIUM -
HEMOFHIIDS

KLEBSIELIA

LEGICMELLA
|ZSTERIA-fCNOCTIOGENES
MUUNPLZ-BACIERIAIr-SPECIES
MK DBACIERIUM
MYCOBACTERTUM-TUBERCULOSTS
KYCDPLASMVA

NEI SSERI A

NEI SSERIA-GONORRHEA
NEISSERIA-MENDJGITIDIS
NOCARDIA
PASIEURELLA-MtILIDCICA
PNEUMOOXCUS

PROTEUS

PSEUDOVCNAS
R-RICKETISII
RICKETISIAL
RICKENSIAL-SPECIES
RICKETTSII

ROD

SAIMONELIA
SAIMONELLA-IYPHI
SPIROOIErE
STAPHYIDOCXXUS
STAPHYIIXXXXJJSAUREUS
SIAPHYi3COOCUS-EPIDERMIDIS
SIREPTOaXXUS
STREPIDCXXCUS-BOVIS
STREPIOOCXXUSFBCALIS
STREPIOOOOCUSPYyOGENES
SIREFTOOOCCUSVIRIEftNS
TREPCMEt-JA
TREPCNDA-EAIUDUM
H.TAREL.'SIS




YERSINIA,
YERSIOTA-PESTTS

CRYING
LAUGHING
SIGHING
USAGE
USE

LIGHT-CHAIN

Ascrnc-FiuiD
BILE

BLOOD

CSF

LYMPH :
MUCH* .
MUCUS

PLASMA
PLEURAL-FLUID
SEMEN

SEFUM

SJUIUM

SWEAT

URINE

WATER

DISTRIBUTION
SOMATIC

BREATH
COLLOID

FAT

FECES

GAS

MARROW
PIGMENT
RBC-SEDIMEOT
SECRETI ON

BLACK
BLUE

*¥* BEHAVIOR ***

*** BODY-CHEMICAL ***

*** BODY-FIDID ***

**+ BODY-REGION ***

*** BODY-SUBSTANCE ***

*%* (ﬂ_m k%%

.o



BULJISH
EROWN

CLEAR

DARK
FLUORESCENT
CGREEN
OPALESCENT .
PINK

PURPLE

RED

RUDDY
STRAW-COLORED
VH TE

YELLOW

#*t OCNDITION-OCNIEXr ***

ACTIVE
AT-REST
AWAKENING
BENDING
CONGENITAL
DEPENDENT
LEANING .
RECUMBENCY
RESTING
RETIRING
SITTING-UP
SQUATTING
STANDING
STRESS
SUPINE
WHEN-EYE-OPEN

#6f CONJUNCTION  ***

AND
AND/ OR »
| N- ADDI TI ON

THAN
VHEN
W THOUT

*** DEMOGRAPH CS ***

AVER CAN
AMERICAN-INDIAN
ARABIC

ASHKENAZI - JEW
ETHNI G- BACKGROUND




#%% DIAGNOSTIC-PROCEDURE #*#

ACID-INFUSION-TEST

QONFIRMATION
HYDROGEN-BREATH-TEST

SCHIRMER-TEST
SLIT-1AMP-EXAM

#%% DIRECT-IMAGING **

BRONCHOSCOFPY -
COLONOSQOPY
CULDOSQOPY
CYSTOSCOPY
ENDOSCOPY
ESOPHAGOSCQOPY
LAPAROSQOOPY
ILARYNGOSQOPY

SIMOIDOSOOPY

*%% DISEASE %%

ABDOMINAL~ACTINOMYCOSIS
ABDOMINAL~ANGINA
ABDOMINAL~AORTIC-ANEURYSM
ACHAIASIA
ACQUIRED-COAGULOPATHY
ACROMEGALIC-ARTHROPATHY
ACROMEGALY
AQUTE~OBSTRUCTIVE-NEPHROPATHY
ADDISONS~-DISEASE
ADRENAL~APOPLEXY
ADRENAT~CORTICAL~HYPERFUNCTION
ADRENAL~CORTICAL~HYPOFUNCTION
ADRENAT ~DISEASE
ADRENATL~MEDULILARY-HYPERFUNCTION
AFFECTIVE-REACTION
ATDS-MENINGOENCEPHALITIS
ALOCOHOL~INDUCED-HYPOGLYCEMIA
ALCOHOLIC-HEPATITIS
AIDCSTERONISM
ALIFRGIC~GRANULOMATOSIS
ALVEOIAR-HYPOVENTILATION-SYNDRQVE
AlZHETVERS-DISEASE




AMEBIC-OOLTITS
AMEBIC-11VER-ABSCESS
AMEBIC-MENINOOQICEFHALrnS
AlttlOIDOSIS-SYSTEMIC
AH*OTI»HE[C-IATERAIr-SCHLEROSIS
ANADSES C-NEFHROPAIHY
ANERDGEK-INDUCED-JAUNDICE
ANEMIA

A1«dNA.-PECTORIS
ANGINA-VARIANT
ANGIODYSPIASIA
ANGIOIimWBEASTIC-LSMEHADENOPATHY
ANKYLOSTHG~-SPONDYLYITIS
ANQRDOA-NERVOSA
ANTERICR-PTTUITARY-DISEASE
ANXIETY-NEUROS S
AORTIC-DISEASE
AORTIC-DISSECTION
AORNC-OCCULBION
ACRTIC~-OUTFLOW~-OBSTRUCTION
AORNC-REGURSITATION
AORNC-VALVE-DISEASE
AOKnNC-VALVUIAR-SIENOSIS
APIASTIC-ANEMIA

APPENDI CI TI S
ARTERIAL-DISEASE
ARTERIOIAR-NEFHRDSCIERDSI S
ARrERIOSCIZRDTIC-HEARr-DISEASE
ARTERICSOZKOTIC-KEriNOPAriK
ARTHRITIS
ASCENDI3«XHOIANGITIS
ASCTTES

ASEPTIC-MENINGITIS
ASPERC-IIIDSIS
ASPIRATION-PNEIMONTA
ATELECTASS
ATHEROMATOUSEMBDLISV
A3RIAL-MXXOMA.
ATRIAL-SEPTAL-DEFECT
ATYPICAL~MYCOBACTERIAL~INFECTION
AUTOIMMUNE-HEMDIXTIC-ANEMIA
AUTONOMIC-NEUROPATHY
BACTERTAT ~MENTNGTITIS
BACTERIAL-INEUhRKNIA
BACTERIMM"KHEUMATIC-SWDHCME
BEHCETS- DI SEASE

BENI G\- RHEUMATI G- STATE

BI LI ARY- Cl RRHOSI S

Bl ASTOWCCSI S

BONE- DI SEASE

BOTULI SM

BRAIN-ABSCESS
BRONCHIAL-ASTHMA
BRONCHIECrASIS
BIOJC*"OIAR-ALV'EOIAR-CEIIHMRCINOKA
BRONCHITIS
BRONCTOGEN*C-CARCINCMA
BRUCELLOS S

BUBOLtCIC-PIAGUE
CAKPITOBACTER-nrrERITIS




CARBONH3IOXIDE-NAROOSIS
CARCINOID-SYNDRCKE

CARCTNCMA

CARDIAC-CIFRHCSIS

CARDIAC-FAILURE

CARDIAC-NEOPLASM “
CARDIACVEAMPONADE -
CARDIOGINIC-SHOCK

CARDICMYOPAIHY

CARDIOVASCULAR-DISEASE
CARPAL~TUNNEL~SYNDRCME

CAT- SCRATCH- DI SEASE
CAT-SCRATCH

CATATONIA

CELEAC-SFTOE
CENfIRAIH"ERVOUS-SY STEMHDISEASE
CENTRAL~-NERVOUS-SYSTEM-NECFLASM
CERAMIDE-TOIHEXCSICe-LrPOIDOSIS
CS*EBRAL-ARTERY-THRCMBDS S
CEREBRAL-EMBOLISV
(SKEBRAIHttIARIA
CEREBRAL-"EOPIASM
CEREBRAL~THROMBOTTC-THRCMBOCYTOPENIC-FURPURA
CEREBROSIDE-LIPOIDOSIS _
CERVIQOFACTAL~-ACTTHCMYQOSIS
CHITCHOOD-DERMATCMYOSTTIS
CHIT.LHOOD~-POLYMYOSITIS
CHOLANGIOCARCTNCKA.
CHOLECYSTTTIS
CHOLEDOCHOLTIHIASS
CHDLELTIHIASIS

CHOLESTASIS
CHOLESTATIC-INFECTION

CHOREA

CHRISTMAS-DISEASE
CHRONIC~OBSTRUCTIVE-NEPHROPATHY
CHYLOUSASCTTES

OOAGULDPAIHY

- COCCIDIOIDCtKCCSIS

COGNTTTVE-REACTION
CONC3ENITAL-HEARr-DISEASE
CONGENITAL-HEPATIC-FIBRCSIS
CONNECTIVE-TISSUE-DISEASE
CONSTRICTT\'E-PERICARDITIS
(XiRII(XSTEROID-HXPERSECRETION
CRANIAL-ARTERINnS
CRANIOPHARYNGIOKA
CRESCENDO-ANGINA

CREST-SYNDRCME

CROHNS-DISEASE
CRYOTMMUNOGLOBULINEMIC-SYNDRCME
O«OPATHIC-AUTOIMMUNE--HEMOLYTIC-ANEMIA
CRYPICaXJCALrKENINGITTS
a*YPTOCOCCOSS
a*STAL-ASSCCIATED-ARTHRTITS
C3WSTALIKE-ARTHRITIS
CUHINGSSYITOROME
CUTANEOUS-ATYPICAL-MYCOBACTERTAL-INFECTION
CUIAKEOUS-T-rnl rLYMPHCMA
CYSnC-FISROSIS




CYSTITIS
CYTCMEGALOVIRIS-INFECTICH
CYTOMPGALOVIRUS-MONONUCLEOS IS
CYTCMEGALOVIRUS-PNEIMONTIA
DB3?EASED-RENAI/-FUNCTIGN
DBGENERATIVE-PHEUMATIC-DISEASE
CEMYEUNATING-DISEASE .
DEPRESSION

DERMATOMYOSTTIS

DI ABEI ES- | NSI PI DUS
DIABEIES-INSIPIDUS-NEFHRDGENIC
DIABETES-MEHITOS
DIABETIC-KETCACIDOSIS
DIABETIC"EFHROPAIHY
DIABENC-RETINOPAIIff
DISCJOID-UJHJIS-ERYiIHEMAIOSUS
DISEASE-INVOLVDIG-PIAIELEIS
DISEASE~AFKINIRAL-NERVDUS-SYSTEM
DISSEMINATED-GRANULOMATOIS-DISEASE
DISSEMINATED-INTRAVASCULAR~CQAGUTATION
DIVERNCULTITS
DRUG-HYPERSENSITIVITY
DUBIN-JCOHINSON-SYNLROMVE
BCIDPIC-ACIH-SYNEEOE
ECIDPIC-FREa*NCY

EMPVIMA -

DKEFHALTTIS

ENDOCARDITIS

INDCMEJIKECS'S
ENIEROPAIHIC-ARIHRmMS
BosiNOPHnic-FAScirns
BEOSINCPHILIC-GASTROENTERITIS
BOSINOPHILIC-INEUM3NIA
EPIDURAI"HEMATCMA

EPILEPSY

ERYIHEMA-NODCSUM

ERYIHROCIfTOS'S

ERYTHROILEUKEMTA
ESOPKAGEAL-CANDIDIASIS
ESOPHAGEAL-DISEASE
ESOPHAGEAL-SPASM
ESIROGIN-INIXJCED-JAUNDICE
EXN"OORPUSaJIAR-HEMOLVTIC-ANEMIA
EJORAPYRAJirCftL-DISEASE
EXUnATTVE-ASCTIES
FAMIUJJj-MEDITEKHANEAN-FrVER
FAMHIAL-PSEUDOGOUT

FAScirris

FATIY-LIVER

FEL3YS-SYNIPOME
FOCAIr-HEPATIC-PARENCHYMALr-DISEASE
FUNCNCWAIr-DY SPEPSIA
FUNGAL~-MENINGITIS

FUNGAL -PNEUMNTA
FONGAL-RHEUKATIC-SYNERME
GAILBIAKER-DISEASE
GANGUON-CTST

GASTRIC-CARCBOA
GASTRIC-I2MPHCMA
GASTRIC-NEOPLASM




GASTRITIS-GIANr-HYPEKIHDPHIC
GASTHXUODENAI/-DISEASE
GASTODDUOCM I AL-PERPORATICN
GASTROENTERITIS
GASTODINrESTINAL-AMYIOIDOSIS
GASTTODTIESTINAIr*AROOIDCSIS
GIANT-CELL-ARIERITTS
GILBERTSSYNERCME
GLCMERLJLAR-DISEASE
GLOMEFULONEPHRITTS
GIDCAGONCMA
GONOCOOCAL-ARTHRITIS
GONOCOOCEMIA
OXOPASTOHE-SYNERCME

GOTT

GCUIY-ARIHRrnS
GOITY-NEPHROPATHY
GRAM~-NEGATTVE~-OOCCT ~FRHEIMATIC-SYNDRCME
GRAM-NEGATIVE-PNEUManA
GRAM-NEGATIVE-ROD-RHEMATTC-SYNIROME
GRAM-POSITIVE-COCCT -SYNDROME
GRAM-POSmMVE-PNEUMDNIA
GRANUIDCYIDPENIA
GRANUICMATOUSARTERITIS

GJWAUIfIN OJS-HEPATIC-DI SEASE
GRANUI £/A TOUS-UIJNG-DISEASE
GRANUICMATOUSMENINGITIS
GUILLAIN-BftRRE-SYNEEOE

GXNBOOLDA CAL- DI SEASE

GYNDX»I DGICAL-NEDPIASM
HEW>ANT>-NiCK-INFECnON
HEAT-EXHMJSTION

HEAT-STROKE

HEMANGIOSARCOMA

HEMATOKGIC-DI SEASE
HEMIPLBGIA-OR-HEMIPAPESIS

HEMDBIIZA

HEMOCHROMATOSIS

HEMOLYNC-ANEMIA

HEMOPHUJA-A

HEMDPHUZC-ARIHRmMS

HEMOTOQRAX

HENOCH-SOK WIEIN-PURPURA
HENOCH-SCHCMJEIN-SYNERCME
HEPATIC-AMITIDIDOSIS
HEPATIC-ARTERIAL-DISEASE
HEPATIC-ARTERY-ANEURY SM
HEPATIC-EQUTFT.TOSIS

HEPATIC-C33JGESTION
KEPATIC-EACZPHALDPATHy
HEPATTC-FIEROSIS
HEPATIC-PC)CAL-IJODAIr-I<PERPIASIA
HEPATIC-HD-ONGIOMA
HEPATIC-mSTOPIASMOSIS
HEPATIC-IZPTOSPIRCSIS
HEPATIC~MILIARY~-TURERCULOSIS
HEPATIC-NEOPLASM

HEPATIC-h»I XilAR-P33ENERATIVT-HYPERPLASIA
HEPATIC-PARENaK K AL -DI SEASE
HEPATIC-SAROOIDOSIS




HEPATIC-VASCULAR-DISEASE
HEPATIC-VASQULITIS
HEPATIC-VZIN-OBSTRUCTION
HEPATIC-WILSONS~-DISEASE
HEPATITIS
HEPATOCELLULAR-ADENCMA
HEPATOCELILUTAR-CARCINCMA
HEPATOCELLULAR-INFECTION
HEPATOSPLENIC-LYMPHOMA
HEREDITARY-HEMORRHAGIC-TELANGIECTASIA
HEREDITARY-HYPERBILIRUBINEMIA
HEREDITARY-NEPHRITIS

HERPES-ZOSTER

HISTOPLASMA-MENINGITIS

HISTOPLASMOSIS

HODGKINS-DISEASE

HOOKIWORM-DISEASE

HUNTINGTON-DISEASE

HYDRONEPHROSIS

HYPERPARATHYROIDISM
HYPERSENSITIVITY-ANGIITIS
HYPERTENSIVE-ENCEPHALOPATHY
HYPERTENSIVE-HEART-DISEASE
HYPERTENSIVE-RETINOPATHY
HYPERTHYROIDISM
HYPERTROPHIC~OSTBOARTHROPATHY
HYPERTROPHIC-SUBAORTIC-STENOSIS
HYPERVISCOSITY-SYNDROME
HYPOCOMPLEMENTEMIC-VASCULITIS
HYPOGLYCEMIA

HYPOKALFMIC-NEPHROPATHY
HYPOPARATHYROIDISM
HYPOPROLIFERATIVE-ANEMIA
HYPOTHYROIDISM

HYPOVOLEMIC~SHOCK

IGA-NEPHROPATHY

TLBOCECAL~TUBERCULOSIS
IMMUNE-DEFICIENCY-SYNDROME-ACQUIRED
IMMUNE-HEPATOCELIUUAR-DISEASE
INFECTIOUS-ARTHRITIS
INFECTIOUS~LYMPHADENOPATHY
INFECTIOUS-MONONUCLEOSIS
INFECTIOUS-RHEUMATIC-DISEASE
INFILTRATIVE-PARENCHYMAL~HEPATIC-DISEASE
INFIAMMATORY-MUSCLE-DISEASE
INFLAMMATORY-RHEUMATIC-DISEASE
INFLUENZA

INFLUENZA-PNEUMONTIA
INHATATION-PNEUMONIA
INHERITED-OCOAGULOPATHY

INSULINQA

INTERSTITIAL~LUNG-DISEASE
INTESTINAL~INFESTATION
INTRACEREERAL~HFMATOMA
INTRACORPUSCULAR-HEMOLYTIC-ANEMIA
INTRAHEPATIC-CHOLESTASIS
INTRAPERTTONEAL~ABSCESS
TRON-DEFICTENCY-ANEMIA
ISGEMIC-HEART-DISEASE
JOINT-DISEASE




JUVENILE-ARIHRInS -

Kf t KASAKI - DI SEASE
K10iEif-AND-URINAFY-TRACr-DI SEASE
KLEBSIELIA-INEUM3NIA

LACI DSE- I Nr OLERANCE

| ARGE-BCWEL -OBSTRyCITCN .
|ARGE-DUCT-OBSITOCTICN .
LEAD-ENCEFHALOPATHY
|ZAD-NEFHROPAIHY-OIiRONIC
|EN>-POISCNING
|EFT-VE27IKrOJIAR-EAIUJRE
I"CIO"EIIA-MENINGOENCEPHAIITIS

LBA ONELLCSI S

LAfW-TtATOUSLEFROSY

LEPRDSY

IEPIOSPIRAL-MENINGinS
|EPTOSpPiRDSIS-SY STEiaC

LEUKEMIA

|EUKEMIA-HAIRY-CZIi
LINEAR-SCLERODERMA

LTPOIDCSIS

LISIERIA-M ENINGITIS

UVER-ABSCESS
LOCALIZED-DISEASE~OF~CENTRAL-NERVOUS -SYSTEM
IOCALT ZED-GRANULLOMATOUS ~LIING-DISEASE
IOCALIZED~-INFLAMMATION-OF - ~INTESTINE
|OCAIIZED-IDNG-DISEASE
LOCALIZED~-PULMONARY ~CONSOLTDATION
KCALIZED-SCLErJXEIMA

LUNG-DISEASE

mroS-CEREBRITTS

LUPUS-ERYTHEMATOSUS
NJTOSERXTHEMATOSUSSYSTEMIC
IUFUS-NEPHRITIS

IXME-MOHRITIS RN -
LQE-DISEASE
LYME-MENINGOENCEPHALTTIS

LYMPHOMATOTD-GRANULCMATOSIS
LYMffIOPROLIFERANVE-DISEASE
MACHDNOEftIH"RRHOSIS
MMABSORPTIC”

MAIARIA
MALIGNANT-RHEUMATIC-STATE
MALLDRYAWEISSSYNERCME
jaNIC-DEPRESSIVE-DISEASE
MEDULLARY-CYSTIC-KIDNEY
MEIULLARY-SPCX"GE-KIIISTY
MEGMDBLASNC-ANEKIA
MEMERANOUS-GLOMERULOPATHY
MENINGEAL-DISEASE
KENINGEAL-NBOPLASM
MENINGICKA
MENINGOCXXXAIr-ARIHRITIS
MENINGOCOQCAL~MENINGITIS
KENI NGOOOCCEM A
METABOLIC-DISEASE
KEU3OLIC-RKEUKATIC-DISEASE
hJICRCX"OEALr-CIRRHOS'S

M GRAI NE

MINERALOCCRITCOTI D-HYPERSECRETION




MITRAL~-REGURGITATION
MITRAL~STENOSIS
MITRAL~VALVE-DISEASE
MITRAL~VALVE-OBSTRUCTION
MITRAL~-VALVE~-PROLAPSE
MIXED-CONNECTIVE-TISSUE-DISEASE
MIXED-CRYOGLOBULINEMIA .
MORPHEA

MULTIPLE-SCLEROSIS
MYASTHENTA-GRAVIS
MYQOBACTERTAL~RHEUMATIC-SYNDRCME
MYOOPLASMA-PNEUMONTA
MYELOID-METAPIASIA
MYETOPHTHISIC~-ANEMIA
MYETLOPROLIFERATIVE~-DISEASE
MYOCARDIAL~DISEASE
MYOCARDIAL~INFARCTION
MYOCARDITIS

NARCOLEPSY
NECROTIZING-VASCULITIS
NEOPLASM
NEOPLASTIC-PULMONARY~DISEASE
NEFHRITIS

NEPHROLITHIASIS
NEPHROTIC-SYNDROME -
NEUROLOGIC-DISEASE
NEUROTIC-REACTION

OBESITY
OBSESSIVE-COMPULSIVE-NEURCSIS
OBSTRUCTIVE-IIUUNG~DISEASE
OBSTRUCTIVE-NEPHROPATHY
OLIGOARTICULAR-PSORIATIC-ARTHRITIS
OSTEITIS-DEFORMANS
OSTEQARTHRITIS
QSTEOCHONDROMATOSIS
OSTEQMAIACIA

OSTBOPORCSIS

OVERLAP-SYNDROME
PANCREATIC-CHOLERA
PENCREATIC-DISEASE
PANCREATIC-PSEUDOCYST
PANCREATITIS
PARALYSIS~AGITANS

PARAPARESTIS

PARAPLEGIA
PARASTTIC-RHEUMATIC-SYNDROME
PARATHYROID-DISEASE
PARATHYROID-HYPERFUNCTION
PARATHYROID-HYPOFUNCTION
PAROXYSMAL~NOCTURNAL~-HEMOGLOBINURIA
PATENT-DUCTUS-ARTERIOSUS
PELICSIS-HEPATIS
PELVIC-ACTINOGMYQOSIS
PELVIC-INFECTION
PELVIC-INFLAMVATORY-DISEASE
PEPTIC-ULCER
PERICARDIAL~DISEASE
PERICARDIAL~EFFUSION
PERICARDIAL~INFECTION
PERICARDITIS




EERICHOIANGITIS
PERIPHERAL-NERVOUS-SYSTEM-DISEASE
PERIPHERAI/-NEURDPA1HY
PERIPHERALrOSTEQftRIHRriTS
FEKEFHERAIrVASCUIARHDISEASE
HMPOBIAL-SINUSOIEAIHSITAEATIOM
PERITONEAL-DISEASE
PERTICNEAL-NEOPLASM

PERI TONI TI S

PEFNI G CUS- ANEM A
PHBOCHRCMXYKMA
PHLEGMASTA-CERULEA-DOLENS
FHDBIC-NEURDSIS
PnUITftPY-CUSHINGS-SYNCRCME
PI'lUI'l ARY-DISEASE
PTTUTTARY-HYPOTHYROIDISM
PLAGUE-MENINGITIS
PIASUE-PNEIMDNIA
PIASMAH31L-DYSCRASIA
PLASMA~CELL-MYELOMA
PIEURAL-DISEASE
PLEURAL-EFFUSICN
PLEURAL-MALIGQNANT-MESOTHELICMA
PNEUMOOCXXAIHffiNINGITIS
PNELMOOOCCAL~PNEUMONTA
PNEUMOOONIOS'S
PNEUMOCITSnS-PNIOCNIA
H"EUMONIA

FNELIJMOIHORAX
POLIARIERMS*"ODCSA
POLYARTTCULAR-PSORTATIC-ARTHRITIS
POIXCXSTIC-LIVER-DISEASE
POLYCiTSnC-RENAL-DISEftSE
POI"CYIHEMIA-VERA
FOLYMALGTA-RHEUMATICA
POLXMXALGIA-RHEUhSATICA
POLYMYCSITIS

PORPHYRIA

PCKEAL-HYPERTENSION
PORTAL~VEIN-OBSTRUCTION
POSTEJM OR-PI'lUrJARY-DISEASE
PREQM"NSY-TOXEMIA
PRERENALr-AZOTEMIA
PRESINUSOIEAL-PORTAL-HYPiKi'iNSICW
PROGRESSIV'E-SYSTEMIC-SCLEROSI S
PROLACITNCMA
PROTEIN-1OSTNG-ENTEROPATHY
PROTOZCAN-PKEUMCWIA

PSEUDOGOUT
PSEUDCHYPOPARATHYRDIDISV
PSEUDOK EMESyiNOUS-OOL rriS
PSEUDOPSEUIXHYPOPARAIHYROIDISM
PSITIACX3SIS

PSCJRIASIS

PSORIATIC-AKIHRrnS
PSYCHIATRIC-DISEASE
PULMONARY-ABSCESS
FUUOMARY-ALVEOLAR-PHOTEI>JCJS S
PUI>ENARY-ANTHRACOS S
PULhKKARY-ASBESTOSIS




KJLMONARY-ASPERGILLOS S
FULMCHARY-ATYPICAL-MYCOBACTERTAL~INFECTION
HJUJKARY-CANDIDIASIS
KJIMDNftRY-OONGESTICN
EUIMQNARY-CSYPIOO0000S S
RJIJDBNARY-DISEASE
EUIM3NARY-EMBOLIC-DISEASE -
TOIMONARY-EMBOLISM
HJUENARY-EMFHYSEMA
FUIMDNMW-HISTIOCnOSIS
EUIMDNARY-HYPERTENS CN
FUIM3NARY-INFARCTICN
RJUCNAPY-INIERSTITIAL-FIBRDSIS
FULMONARY~LYMPHOMA
FUIMOAARY-MALTGNANT-NEOPLASM
PUDCNARY-NOCARDIOSIS
HJIMDNARY-THRCMBOEMBOLISM
IUUJONARY-VASCUIAR-DISEASE
PULMONARY~VENO-COCIUSIVE~-DISEASE
roiMONIC-OUTFTJDW-OBSIHJCriCN
PUILMONTC-VAIVULLR-STENCSIS
PITELCNEEHRITIS
PiITIDRIC-OBSTFUCTICW
JYOGENIC-LTVER-ABSCESS
PXROGENIC-SHOCK

RAYNAUDS- DI SEASE
REELUX-ESOHaGmS
REGIONAL-VASCULITIS
RETTER*SSYNDRCME
RETIERS-DISEASE
REIAPSING-PANNICUIINS
RELAPSING-PDLYCHONEKTrriS
RENAL-AMYILOIDOSIS
RENAL-ARIZRY-STENOSIS

RENAT ~CEIT~CARCTNCMA
HENAL-CYSnC-DISEASE
RENAD-FAILURE

RENAL~INFARCTION
RENALrXNTERSNTIAL-DISEASE
RENAL~INTERSTTTIAL~-SARCOIDOSIS
RENAL-IZPTOSPrsSOSIS
RENAL-NEOPIASM

RENAL-THROVEOTI C-THROMEOCYTOPENI C-FURFURA
RENW>TUBSROJIOSIS
RENJ*Lr-IUrULAR-ACIDOS S
RENAIrTOBUIAR-DISEASE
RENAL-VASCUIAR-DI SEftSE
RENALr-XTiSaJLITIS
RENAL~-VEIN-THROMEOSIS
RESIRICNVE-PERICARDIAIR-DISEASE
RETHJOPAIHY

PHEUKATIC-AKTHRrnS
RHEUMATIC-CARDITIS
RHEUMATIC-DISEASE
RHEUKATOID-ARTHRITIS
RHDWCEREERAIrMUCDRMYCOS S
RICKETTSIAL-MENINGOENCEPHAITTIS
ROCKY~MOUNTAIN-SFOTTED-FEVER
RUPTURED~MITRAL-CHORDAE-TENDINEAE
RUPIURED-MITRAL~-PAPILIARY~-MISCLE




gALT- L%SN% NEPHRI TI S

AROO I

SCHATZKES- RI NG

SCH STCSCM ASI S
SCHEZOCynC-HEMDLniC-ANEMIA
SCHIZOPHRENIA _
SCLERODERMA .
SOZROSING-CHOIANGINS

SCURVY

SELIAR-TUMOR
SERDNBGATIVE-ARIHRInS
SERCNEGATIVE-RHERATOID-ARTHRITIS
SEROPC6rr TVE-RHEUMATOID-ARIHRrTiS
SEBUM-SICKNESS

HOCK

SICKLE-CELL-ANEMIA

SIDEK 3BIASTIC-ANEMIA-ACQUIRED
SINUSITIS

SINUSOIDAL~COR-POSTS INUSOIDAL~PORTAL~HYPERTENSICN
SIOGRENS-SYNTKCME

SKIN-DISEASE
SMAII"BCWEL-OBSiroCITCN
SMALL~-INTESTINAL~LYMPHOMA
SMALIAINFESTINAL-NBOPIASM
Sa-RTIZATICN-DISCADER
SHCNGCMyELIN.-LIPOIDOSIS

SPINAL -COHD-DISEASE
SPINAIXDRD-NEOPLASM
SPINAL-CQRD-TOMOR
SPINAL-OSIBQARIHRITIS
SPIROCHAEIM/-MENINGFriS
SPTROCHETAL-RHEXMATIC-SYNDROME
SPIZNIC-DISEASE

SPLENIC-INFARCTICN
SPONDYLARIHRInS
SPONGIPOR4-ENCEPHAL OPA3HY
STAPHyYLOCOCCAL -PNEUJCNIA
STAPHYIDCXXC3d>SCARLET-EEVER
STREPIOCOCCUS-PYOGENES-PNEUM2NIA
STRICOTREHDF-BILE-CUCT
STRUCTORAL -DI SORDER-OF-CARDIAC-FL DW
SUBARACHNOID-HEMORHHAGE
SUBDURAL-HEMATCMA
SUBFKRENIC-ABSCESS

SUPERI OR-*ffiSD' JrERI C-ARr ERSF-1iSUFFT CI ENaf
SUPERICR-MESENTERIC-VEIN~THRCMBOSIS
SYDENKAIISCHOREA

SYNOVTUML-SARCOMA

SYPHILIS-SECaCARY

SYPH LI TI G Cl RRHOSI S
SYPHILITIC-MENINGITIS
SYRINGOMYELIA
SYSTEMIC-BACIE*AL-INFECTION
SYSTH<C[C-DISEASE
SYSTEXIC-FUNGAL-INFEXrnON
SYSTEiaC-INTECTION
SYSTEMIC-INFESTATION
SYST2<IC-UJPUSERYTHEMATOSI JS
SYSTEaC”«Ct)BACTERIAL-INFECTION
SYSTE<IC-ONSEr-JUVENILE-ARTHRrnS




SYSmaC-POISCNING
SYSHMIC-HOTOZQMA”INEEJCTICN
SYSTEMIC-RICICBnS Alr-INEEJCTION
SYSTEMIC-SCLEROSIS
SYSTEMIC-SPIKCICHEIMAINFEXNICN
SYSTEMIC-VIRAL-INFEJCTICN .
TAKAYASUS-AF3ERITTS -
TETANUS

THORACIC-ACTINOMYCOS S
THORACIC-ECHINCWXJCOSIS
IHRCMBOCyYiHEMIA-IDIOPAaHIC
THRCMBOCYIOPENIC-PtJRPURA
THRCMBOPHLEBIrnS

THRCMBOTT C-THROMBOCYTOPENIC-FURPURA
THYROID-ANAPIASTIC~-CARCINCMA
UttROID-DISEASE
THYRDID-HyPEPfUNCNCK'
U&KOID-HVrPORINCTION
THYROTD-MEDULI ARY--CARCTNCMA
THYROID-NBOPLASM
THYROID-PAPTT T ARY-CARCTNCMA
THXRO DI TI S
UKRDTOXIC-HEARr-DISEASE
UKROTOXIC-STQRM
TOXEMIA-OF-FREGRANCY
TOXIC-CHOLESTATIC-DISEASE
TOXIC-HEPAIDCELIUIAR--DISEASE
TOXOPLASMA-MENINGOENCEPHALITIS
TOXOPLASMOSIS

TRENSVHPEE+MYFAITIE S
TEMCHINEIIAHffiNINGOENCEESALITIS
TRI CH NOSI S
TRICUSPID-REGURGNATICN
TRICUSPID-STENOSIS
TUBERCUIDID-IEFROSY
TUBERCUIDSIS

TUBEKCUIOUS-PIZURISY
TUBULAR-NECROSS

TULAREMIA
TUIAREMIA-KENINGNTS
TYPHOID-FEVER
ULCERATN-E-COLITIS

URI NARy- TRAC - | NFECTI ON
VASOUIAR-DISEASE

VASCUUTTS

VENOUS-DISEASE
VEWTRiaJIAR-ANEURY SM
VHTO"CUIAR-SEPTAIr-DEFECT
VERTEEBRAL~-BASITAR-ARTERY~-INSUFFICIENCY
VIRAL-PIVEUMONTA
VIRAL-FHEUMATIC-SYNDROVE
VTIAKIN'-DEFICIEIJCY-DISEASE
VON-WILLE3RANDS-DISEASE
WALDENSTROMS -MACROGLOBULINEMTA
WEBER-CHRISTIAN-DISEASE




KEGENER'S-GRANUKMATOSIS
WHIPPIE' S-DISEASE
ZOIIINGER-ELLISON-SYNCRCME

*** ER"AMNISTRATICN-PROCEDURE ***

DfUNIZATION
INOCCUIATICN
Y
VACCINATION

*** EHUG-SUBSTftNCE ***

ACETAM NOPHEN

AMTNOGLYQDSI Ee
AM NOPXRI NE
MffL-NTIRTIE
ANAIEESIC
ANERDGEN
ANTACID
ANTIOQAGUIANT
ASPIRIN
BARBNURATE "
ERCMIDE -
BSP

CAPTOPRIL
CARBAMAZEPINE
CEHIALDSPORIN
CHIESRAMPHENIOOL
CHIDROQUINE
CUNEAMYCIN
CLCMIfKEJJE
C30LCHICNE
OONIKACEPTIVE
CYCLDSERINE
DEXAMETHASONE
DIURETIC

DOCA
EDROPH" UM
ERGOWVINE-MAIZATE
ERGOT
FENCPROFEN
GCLD- PREPARATI CW
HAI 0 HANE
HEPARI N

HYDRAI AZDJE

| NH Bl TOR

| CDI NE

| PECAC

| SONI A21 D

| SOPROTERENCL
| AXATI VE
LINCa> YCIN
LITKIUM
KEIHOTREXAIE
hEIHYLDOPA

K EIHi'SERGIDE
METYRAPONE

"




MONCAMINE-OXIDASE-INHIBITCR
MORPHINE
NALPON
NICOTINE
NTIRDFURANIOIN
NTIROGLYCERIN
PENICHIAMINE .
PENICILLIN
PENIAGASTOIN
FHENINDIONE
FHENOTKEAZINE
PHENYLBUTAZCNE
PHENYIEFHRINE
FHENXTOIN
PRDBENEC!I D
PROCAI NAM DE
PYRAZINAMIDE
PYRIMETHAMINE
QUINIDINE
QUININE
RADIOIODINE
STEROID
SUIPONAMUS
TENSHXW
TETRACYCLINE
THIAZIDE
1HICIURACIL
THOROTRAST
TNG
TOLBUTAMIDE
TRIAMTERENE
TI'RAMINE
VASOHAESSIN
VDTCRISTINE

*** mOKXSICAIrEACiaR ***

BOIULINUM-TOXIN

*** EVAUJATED-ATTRIBUTE ***

A-WAVE
ABILITY
ABSTRACT-THINKING
ACIDITY

ACTIVITY

ACUITY
ADHESIVENESS
AFFECT

AGE

ALFHA-RHYTHM

ALTI TUDE ‘
AMOUNT

AVPLI TUDE

ANGLE

AP-DIAMETER
APPEARANCE
APPENTE




ARTERIAL-PRESSURE
AURA

AXIS

BINDING
BINDING-CAPACNY
CALIBER

CAPACnY
CARDIAC-SHHOUETTE
CELIULARITY
CHARACTER
CLEARANCE
OCMPATIBILNY
COMPLIANCE
QCNCENTRATION
CONSCIOUSNESS
CONTENT

CONTOUR

COUNT
DE!CISION-45AK ING-ABILnY
DENSITY

DEPIH

DIAMETEK

DIET

DIFFERENCE
DIFFUSION-CAPACITY
DIRECTION -
DISTANCE

DOSE

DURATION
ECHOGENICITY
EKG-VOLTAGE
END-DIASTOL | C-roESSURE
EVOKED-POTENTIAL
FEAIURES
FLEXIBILTIY

FOCI
FORCH>-VrrAL-CAPACITY
FREQUENCY
FREQUENCY-POTENTIAL
GAIT .
HABITUS
HEART-IMPUL SE
WEIGHT

IDEAS

IMPEDANCE
INDURATION

INSIGHT
INSPIRATORY-DEPTH
INTENSITY

INTER\7vL

JUDGEMENT

IZNGTTH

LEVEL

LIBIDO
LIGHT-TOUCH-SENSATION
LUCENCY .
MAGJMTUDE

KASS

MCH

MCHC




POLYPHASIC-POTENTIAL
POSITION

PR-INTERVAL

PRESSURE-GRADIENT
PULSE :
Q-WAVES

QRS-WAVE
QT-INTERVAL

RANGE-OF-FLEXTON
RANGE-OF-MOTION
RANGE-OF-ROTATION

RELATIVE-COUNT
RESIDUAL~VOLUME
RESISTANCE
RESISTANCE-TO-FLEXION
RESONZNCE

RESPONSE
RESTING~PRESSURE

ROTATION
SANTTATION
SATURATION
SENSTTIVITY
SEPARATION
SBEQUENCE
SEVERITY
SIILHOUETTE
SIZE
SPECIES
SPECIFIC~GRAVITY
SPEECH
ST-SEQENT
STATCRE
STRENGTH
T-WA\E




VENOUS-PRESSURE
VISQOSITY
VISUAL~FIELD
VISUALIZATION
VITAL~CAPACITY

ASPIRATE
ASPIRATION
OBTAINED

ARTHROCENTESIS
CATHETERTZATION
PARACENTESIS

%% EXTRACTION-PROCEDURE *##

#%% FLUID-EXTRACTION ##*

PERTCARDIOCENTESIS

THORACENTESIS

ALCOHOL
ASCORBIC-ACID
BEFF

CALCTUM
COFFEE

**%* FOOD-SUBSTANCE ##*#




COFFEE-GROUND
FISH
FRUITS
IRON

MEAT

MHX
MUSHROOM
ONION

PORK
POTASSI UM
PROTEIN
SODIUM
VEGETABLES
WATER

ASPERGILLUS
BLASTCMYCES
CANDIDA
OOCCIDIOIDES
CRYPTOODOCUS
HISTOPIASMA
MUCOR

LAMP

ACID

CARBON

CARBON- DI OXI DE
| ON

LI QU D

MATERI AL

SALT

WATER

AGGLUTININ
ANTIBODY
ANTIGEN
ANTITOXIN
COMPLEMENT
ENZYME
FACTOR
HETEROPHILE
HORMONE
PEPTIDE
PROTEIN

%% FUNGUS ***

*** GENERAIr-INSTRUMENT ***

*** GENERAL-SUBSTANCE ***

*** GENERIC-BODY-CHEMICAL ***

*** GRAMMATICAL-MARKER ***




BEING
LIKE
OTHER
PER
TIMES

LY

***  GBOSSPATHOIOGIOVIr-STHLICTURE  ***

ABSCESS
ANEOKYSM
ANGIOKERATCMA
ANGIOMA “
BULIA

BULZAE

BURN ~

CALCULI
CALCULUS

CAST

CATARACT
CHOCOLATE-CYST
cLoT
COTOYLCMA-LATUM
ODRK SCREW-VESSEL
CRATER ]
CYST
DE5SCUBNUS-UL CER
DENSITY
DIVERTICUIA
EDEMA
EXOSTOSES
EXOSTOSIS
EASCICUIATION
PASCICUIATICNS
FBCALITH
FIBRCMA

FISTUIA
PDREIQT-BODY
FRACTURE
RMJINCLE
GOITER

GYRATE- LESI ON
HEMKDQMA

HUMP
HYEFftTIDIFORM-AOLE
INDENTATION
JANEWAY-LESION
KAPOSI-SAROCMA
KNOB

| ACERATI ON

LESI ON

LESI ONS

MACULE

MALPOR- 5ATTON
MARKI NG

MASS
METAMORIHOSIS
MOLE

NEURCFI BROKA




OSTEOPHYTE
PAHJLE
PETECHIAE
PEACENIAL-FBAQIENT
FNEUMATOCELE
HSXJMA3000EL E _
POLYP .
POOL

PROM NENCE
PROTRUSI ON
PSEUDCFKACIH URE
PUSTULE
SARCOVA

SCARS

SCRATCH

SHUNT

SPI EER- ANG OVA
SPOT

SPUR

STAR

STONE

STRI AE

SVEELLI NG
SYNDESMDPHYTE
TELANG ECI ASI A
THROVBUS .
TOPHUS
TUVEFACTI ON
ULCER

VARl CES
VARICOSE-VEEN
WEB

WOUND
XANTHOME:

*** HISTOIDGIC-PAraODDGICAL-STRUCIURE ***

ACANTHOCYTE

ANISOCYTE

BLAST
CHARCOT-IEYEOJ-CRYSTAL
DIVERTiajnJM

EMOOLI

EMBOLUS

GRANULE)

GRANULOMA
HYALINE-MEMBRANE
HYALENE-THRCKBI

HYPHAE
INCUJSION-BODIES
BORANUOEAR-INCLUSION-BODIES
MALIDRY-BODY
MICROANEURYSM

MYCELIA

NUCLEI
OVA
PHI1AKXPHIA-CHRa-JOSa>E
PINGUECUIAE

PIAQUE




PROJECTION
PSAMCMA-BODY
PSEUDCMEMBRANE
ROUIZM3X-POBMATION
SCmZONT
SENILE-PLAQUE
TANGLES

TOPHI

TUBERCLE

*** |INDIRBCr-IMftGING ***

ANGIOCARDIOGRAPHY
ANGIOGRAPHIC
ANGIOGRAPHY
AKTERIOGRAPHY
BARTUM~ENEMA
BftRIUM-MEAL

Bf t RI UM SI UEW
BftRIUM-SKALIDW
BRCWCHOGRAM
CHOLANGIOGRAFHY
CHOLBCXSTOGRAIHY
CHOIESCINrnGRAH(f
CISTEBNCXSRAHK
COMPUTERT ZED~-TOMOGRATHY
OONERAST

ECHOCARDIOGK AHff
ENHANCEMENT
FWORDSCDPt
[ffSTEROSALPINQOGRAHK
IVP
IXMEHANGIOGRAIHCC
LYMPHANGIOGRAPHY
MAMMXRAH({t
MYETLOGRAM
MXELOGE"AHGC

MifEL OGRAHff
NEFHROGRf t M
NEEHHOTOMOGRAFHY
PANOMEAIOSRAFHY
PULMCNARY -ARTERIOGRAPHY
PYEKXSRAM
PYELDGRAFHY
RADIOGRAFHIC
RADIOISOTOPE-SCAN
SCAN

SIAIDGRAFHY
TCI4OGRAJHY
ULTRASONOGRAFPHY
VENOGRAPHY

XRAY

. *** DTOTVIDUAL-NI"SER ***

-






70

70000

75

8

80

800

82 -
9

90

95

99
HUNDRED
THOUSAND
TWO

. *% INSTRUMENT ***

DEVICE
INSTRUMENTATION

*** |AB-ASSAY-PROCEDURE ***

ANERGY-PANEL -
DftRKTTIII>EXAMINATION
EIECTROPHOKESIS

*** |AB-PROCEDURE-SUBSTANCE ***

BARIUM
BIASTOMTCTN
BUTTY-COAT
OXJCIDIOIDIN
OOIIDID
E-ANITGEN
EDTA
FHIERATE
FIIJORESCEI"r-ANnBODY
HBCAG

HBEAG

HESAG
HEMATOXYLTN
HISTOPIASMIN
1131
INDIA-INK
INDIUM
INDOCXANINE

| SOTOPE
IVP-DYE
LEPRCMIN
O-ANTIGEI
PAS
PHEOTOLAMINE
PROTAMINE
RADIATION
ROSE-BENGAL
SUDAN

SUDAN- STAIN




TEARDROP
TECHNETIIM-99M
TUBERCULIN
XYLOSE

*** MACRO-BOOT-PART ***

ANKLE
AORTA
AORTIC-VALVE

ARM
ASCENDING~THORACIC~ACQRTA

ATRIUM
BTT.TARY-TRACT
BOWEL
GRAIN
BREAST
HJTIOCK
CALF
CALVARIUM
CAROTID-SINUS
CAROTID-SIIHON
CECUM
CERVICAL-SPINE
CERVIX
CLITORIS®
COLON
CONJUNCTIVA
CORNEA
IXSCENDING-THORACIC-AORrA
DIAPHRAO!
CUODENUM
EAR
EARLOBE
ENDOMETRIUM
EPIDIDYMIS
ESOFKAGUS
EXTERNAL-CAROTID-ARTERY
EYE
EYE-LID
FALLOPIAN-TOBE
FEET
FEMUR
FLANK
FOOT
FCOREHEAD

GALLBLADDER

G NG VA

HAND

HEAD

HEART

HEEL

HEPATTC- ARTERY

HEPATIG\"EIN

HUMERUS
| LEUM
| KFERIOR-\'ENA-CAV'A

DNATE-ARTERY

INNK COSTAL-ARTERY




INTERVERTEERAL~DISC
INTESTINE

IRIS

JAW

KIDNEY

KNEE
LACRIMAIrGLAND

| AM3NA-DURA
LARYNX
LEFT-VENTRICLE
LEG

LEG-VEIN

LIVER
LUMBAR-SPINE
LUNG
MAIN-PUIM3NARY-ARTERY
MAJOR-BILE-DUCT
MANDIBLE
MASSETER
MASTOID
MESENTERIC-VEIN
MTTRAL-VALVE
NECK

NIPPLE

NOSE

OLECRANCN
OPITC-"ISC
OVKPX

PANCREAS
PANO?EANC-DUCT
PAROTID-DUCT
PAROTID-GLAND
PELVI S

PENI S

PERI CARDI UM
PERI TONEUM
PHARYNX
PINEAL-BODY
PLACENTA

PLEURA
PORTAL-VEIN
PROSTATE

PU MONI G- VALVE
PUPI L

RECTUM

RENAL- VEI'N

RETI NA

Rl B- CAGE

SACRDI LI AG-JO NT
SCALENUS

SCALP

SCROTUM
SELLA-TURCTCA
SHOULDER

SKCN

SKULL
SMALL-BILE-DUCT
SMALL-INrESTINE
SMALL-TOE
SPKENOID-RIDGS




TRAPEZIUS
TRICUSPID-VALVE
TRUNK

UMBILICUS

URETER

URETHRA
URINARY-ELADDER
UTERUS

VAGINA
VENA-CAVA
VENTRICULAR-SEPTUM
VERTEERAL-CANAL
VOCAL~CORD

WRIST

*%% MACRO-BODY-REGION *#




BRONCHI AL
HRCNCHCHEPATI C
BULBAR

CAL CANEAL
CALYCEAL

CARDI AC

CARDI OPUI MDNARY
CARQTI D
CARPOPEDAL
CFT.TAC
CEREBELLAR
CEREBRAL

CERVI CAL

CERVI OODORSAL
CHEST

CO OVESI CAL
OORNEAL
COROVARY

CCSO CAL
OOSTOCHONERAL
COSTOVERTEBRAL
CRANI AL
CREMASTERIC
CUIANEOUS
DENIAL

DEFMAL -
DERMATCMAL
DIAFHRAOIftTIC
WODEXKL
ENDOHROCHIAL
ENTERIC
ENTEROCUI ANEQUS
ENTERCENTERI C
EWTEROVAG NAL
ENTEROVESI CAL
EPI CARDI AL

EPI DERVAL

EPI GASTRI UM
ESOPHAGEAL
EXDCRI NE
EXTRAHEPATIC
EXTRAIIMINAL
EXTRAMEDULLARY
EXIRAOCUIAR
EXTRAPELVIC
DCIRAPERITONEAL
DCIRARECTAL
EXTRAUTER NE
FACE

FACI AL

FAC ES

FENDRAL

GASTRI C
GASTROCOUC
GASTROINrESTINAL
GIABELLAR
GLUTEAL

GROIN

HEPATIC
HEPATICALLY




HEPATQJUGUIAR
HEPATOSPLENIC
HIATAL
HUAR
HYPOGASTOIUM
| LEAL
| LECCECAL
| LI AC
ILIOFQERAL
INFUNDIBULAR
INGUINAL
INTERCOSTAL
INIEROSSEOUS
INUPPEDICUIAR
IKTERHIAIANGEAL
INTERSCAHJIAR
INTERVERTEHERAL
INTESTINAL
INIEACEREBRAL
INTRACRANIAL
INTRAHEPATIC
INTRALIMINAL
INTRAMURAL
INTRAPARENCHYMAL
XNIRAPERITCNEAL
INIRAPECIAL
INIRAIHQRACIC
INTRAUTERINE
INIKWASCUIAR
IOTRAVENOUS
INIRAVENIRIOJIAR
JUGUIAR
IACRIMAL
LOBAR
LMEAR
LUNG-FIELD
LOCSATIC
KALAR
MANDIEUIAR
MEDIASTINAL
MEOJLLARY
MESANGIAL
MESENTERIC
METACARPAL
METACARPOFHALANGEAL
-.METAIARSAL
METATARSOPHAT ANGEAT,
MITRAL
MXAH
MICOSAL
MYCCARDI AL
KASAL
NASOFHARWGEAL
NEUROLOGIC
NODAL
OCULAR
OLFACTORY
OPTIC
ORAL
ORBITAL




PERIODONTAL -
PERTOREL -
PERIORBITAL
PERTPORTAL

PERITHYROID
PERTTONEAL
PERTTONSTILLIAR
PERTUNGUAL

PINEAL
PLACENTAL
PLANTAR
PLEURAL
POLYARTICULAR
POPLITEAL
PRECORDIAL
PRETIBIAL
PROSTATIC
PUBIC
PUIMONARY
PUIMONIC

RETINAL
RETROBULBAR

Sl

S2

S3

S4

SACRAL
SACROILIAC
SADDLE-AREA
SCAPCLAR

v
"




SELLAR
SEPTAL

SEROSAL
SKELETAL
SKIN-TO-rtJSCLE
SOLE

SPINAL

SPLENIC
STERNAL
STERNCMASTOID
SUBARACHNOID
SUBCHOMERAL
SUBCLAVIAN
SUBCUTANEOUS
SUBDIAPHRAQJ4ATIC
SUBEPrTHELIAL
SUEtKALOID
SUHMANDIBULAR
SUBFERIOSTEAL
SUBSIERNAL
SUFRAOAViaJLAR
SUFRAPUBIC
SUPRARZXAL
SUPRASELLAR
SUTOASTERNAL
SUFRAVENIRICULAR
SURAL

TEMPORAL
TH4PCRCMANDIBULAR
THD'AR
raoRAciC
1HRQAT
TRACHEAL
TRANSERDNCHIAL
TRANSIRACHEAL
TRANSUREIHRAL
TRUNCAL

ULKAR
IMBILICAL
URETERAL
URETERO
URETERO-PELVIC
UREIHRAL
URINARY
URINARY-IRACT
VAGINAL
VALVULAR
VASCULAR
VENOUS
VENTRICULAR
VERIEBRAL
VESICULAR
VISCERAL
VTIREOUS
VULVAR

*** KACRO-BODY-SRUCIURE ***

ACHILLES




ALVEOLI
ALVEOLUS
ANNULUS
ANTRUM

ARCH

ARTERY
BILE-DUCT
BLADDER
BONE

BRANCH
BRIDGE

BULB

BURSA

CANAL
CARTILAGE
CAVITY
CHAMBER
COLUMN
COMMUNICATINGCAVITY
CORD
CORTEX
CRYPT

DECI DUA

DI PLCE

DI SC -
DUCT -
EDGE
EXTREM TY
FASC A

FI LM

FI NGER
FOLD

FOLDS
FCRAMVEN
GENTTALLA
G ROLE
GLAND
GLOVERULI
HAI R
HAUSTRA
HEART- VALVE
H LUM

H P
IOTE3KDSTAL-SPACE
JET

JOINT
KNUCKLE
LAMINA
LEAFLET

UpP

LOBE
LONG-BONE
LOOP

LUMEN
LYMPH-NODE
LYMPHOID
MARROW
MATRIX
MUCOSA
MOCOUS-MEM3RANE




MUSCLE

NAIL

NODE

ORGAN

ORIFICE

OUTLET .
PAD .
PAPILLA
PAPILIA-OF-VATER
PHALANGES '
PHALANX
PROCESSES

RIB

RIDGE

RING

ROOT

RUGAE

SADDLE

SFAM

SEPTUM

SEROSA
SHEATHING
SHELF

SHIN

SINUS

SIPHON
SMXTH-MUSCLE
SOFT-TISSUE
SPACE
SPHINCTER
SPINE

SUTURE
SYMPHYSIS
SYMPHYSISPUBIS
SYNOVTUM

TAIL

TEETH

TENDON

THIGH

TISSUE

TOE

TONSIL

TOOTH

TRACT

TUBE

TUFT

TURBINATE
UPPER-RESPIRATORY-TRACT
VALVE

VEIN

VELLUS
VENIKTCLE
VESICLE

VESSEL

VESSELS

KALL

#% NACRO- CRGANI SM #**




ANIKAL
ASCARIS
BEE

BIRDS

CAT
DHHYLLOBOTHRIUM
DOG

FISH
HOOMOW
INSECT
IXODES
LARVA
MAMMALS
NEWBORN
OFFSPRING
POISON-IVY
RABBITS
RODENTS
SHELLFISH
SNAKE
TICK

* k%

INTRAUI EECCNE;;DEVTCE
NEEDLE

*kk

ABOPTICN
ANESTHESIA.
| NSUFFLATI ON

*k%

ACTI ON
ASSAY
BACKGROUND
BACTERI A
BACTERI UM
BEHAVI OR
BODI ES
BODY

COLCR

CONFI GURATI ON
DI AGNOSTI C
DI RECT

DI SEASE
DRUG

EXAM

EXAM NATI ON
FLU D

FOOD
FUNGUS
GENERAL
GROSS

| MAGE

MEDICAIr-INSTFDMENT  ***

MEDICALr-FRXEDURE ***

META- LANGUAGE ***




IMAGING
IMAGDK 3 TEEHNIQUE
MENIAL

OOOJPATICN
OCCUPATIONAL
ORGANISM _
PART .
PATIENT

PATTERN

PROCEDURE

QUALITY

RATIO

RELATIVE
SENSATION

SHAPE

SHAPED

SIGN

SOUND

SPECIFIC
SUBSTANCE

SURGERY

TEMPORAL

TEST

THERAPY

UNIT

VIRUS

*** MICRO-BODY-PART ***

ASCHOFF-RDKETANSKIT-SINUS
BASOPffIX

CANALIOULUS
CHORIONIC-VILLI
ELLIPTOCYTE

EOSINOPHIL

HELPER

LOOP-OF-HENLE
LYMPHOBIAST
MEJZAKARYCCYTE

MYELOBIAST

NEURONE

PLATELETS

PROCNCCYTE

PROMYELOCYTE
PSAMMOMA-BODIES
ROKITANSKir-ASCHOFF-SINUS
SCHIZOCYTE

SUPPRESSOR

*** MICRO-BODY-REGION ***

ANGIOCENTRIC
ANGIOINVASIVE
CELLULAR
CENrRILOBULAR
ENDOTHFT.TAL
EPIPHYSEAL
EPITHELIAL




EKYTHROCYTTC
FIBRILLARY
FOLLICUIAR
GERMINAL~CENTER
GLCMERUIAR
HEPATOCELLUIAR
INTERIDEUIAR
INTERSTITIAL
INIRACELLULAR
INIBAEPNHFLTAL
3NIRAIOBUIAR
JUXI3bGLEMEFUIAR
LAMINAR
IEPICMENINGEAL
MICTOVASOJIAR
MTIOCHCtCRIAL
MJSCLJIARIS
NEURQSXCMAL
NEURONAL
NEUIROJHILIC
NUCIZAR
PAPILLARY
RETICUIOENDOTHELIAL
SENSORINEURAL
SINUSOIDAL . -
SUBfJODSAL

*x* M|CR>BCCY-SiroC?IURE ***

BASEMENT-ME34BRANE
BLAST

BUNDLE

CAPI LLARI ES

CAPI LLARY

GLL
CHRCMANN-DOT
CHRCMOSCME

"EPITOELIALr-CELL

EPHHELIUM
ERYIHROBIAST
ERYMROID-SERIES
FIBER

FOLLICLE
GANGLIA
GIANT-CELL
HEPATOCYTE
mSTIOCYTE
IMMUNOBIAST
IM-IUNOCYIE
LEUKXYTE
LYMPH-FOLLICLE
LYMPHOCYTE
LYMPHOILVSERIES
MACROPHAGE
MEMBRANE
METAMYELOCYTE
JOMOBIAST
M3NOCYTE
KYELDCYTE




NEUTROPHIL
PARTETAL~CELL
RETICULIN
RETICULOCYTE
SINUSOID

VACUOLE

*%% MICRO-ORGANISM *##

FALCIPARIM

*%% MONTTORING-PROCEDURE *#*

*#% NON-FOOD-SUBSTANCE #**#*

BISULFITE

CARBON-MONOXIDE
CARBON-TETRACHLORIDE
CAROTENOIDS

CHLORIDE

CHRQMIUM

CIGARETTZ

QQAL~DUST
OQOPPER
CRYSTAL

ETHANOL




HYEROCARBON

HYDROGEN

HYEROXY

| NSECTI Cl DE

KETCNE

LEAD .
MAGNESI UM -
MEDI UM

MERCURY

Nl TROGEN

OXYCGEN

PERCHDORATE

PEROXI DASE

PHOSPHORUS

POISON

RADIOISOTOPE

PESIN,

SEDIMENT

SILVER

SUIfUR

SUNIIGHT

TARTRATE

1IHALLIUM

TOXIN

UHICASE . -
K ERE-IDOP

WIRING

XYLOSE

*** NORMAL-BEHAVIOR ***

EXERCISE -

FASTING
PHYSICAL-EXERCISE
SITTING

SLEEP

SLEEPING

SIOKCNG

KALKLNG

*** COOJPATIONAL-STATOS ***

ANTMAL-HUSBANDRY
ECTGHER
CCNSTRUCTICW-WORKER
DOCK-WORKER
FASM-WORKER
FISH-CLEANER
GARBAGE-WORKER
hZALIH-WORKER
MDICAIr-LABORATORY-WORKER
MILrrARY-RECRUIT
MINER

SSNVER-WORKER
\TTERIKARIAN

*** ORGANISM ***




ADULT
FEIUS
LARVAE
PARASITE

*** PATHOLDGICAIrACTICt{/PROCESS ***

ABHLJPTIO
ACCUMULATION
AKINETIC
ARRHYTHM A
ATTACK

BALDI NG

BLEEDI NG

BOSSI NG
ERONCHCRRHEA
CALC FI CATI ON
CASEATI NG
CAVITATICN
CLONUS
CQARCTATION
COLIC
CCOMESESSI ON
CONSTRI CTI ON
DECALCI FI CAnON
DECGENERATI ON
DHRERATI ON
DESTFUCTI ON

DI LATATI ON

DI MPLI NG

DI SCHARGE

DI SPLACEMENT
DI URESI S

DRAI NAGE

DUPLI| CATI ON
EFFUSI ON
EMPROSTHOTCNCS
ENANTHEM

ERCSI ON
EXIRAKEaULLARY-HEMATOPOEISIS
EXTRAVASATION
FESTIKATING
FTERIIIATICN
FLUSHING
FRACTURE
FRAGMENTATION
FUSION

GALLOP
GASTRIC-RETENTICN
GRAND-JJALISEIZURE
GRIMACING
HALLUCINATICNS
HEMATEMESIS
HEMDPH'SIS
HEMORRHAGE

HI CCUP

HI CCUPS
HYALTNIZANnCN




HYPERCONCENTRATION
HYPERVENTTLATION
INFILTRATE
INFILTRATED
INFILTRATION
INJURY .
INTENTION-TREMOR -
INVAGINATION
JACKSONIAN-SEIZURE
MENORRHAGIA
MYOCIONIC-JERK
NARROWING
NECROTIZING
NEOVASCULARTZATION Ny
NIGHIMARE
NIGHDMARES
NOTCHING
OBLITERATION
OBSTRUCTED
OBSTRUCTING
OPISTHOTONOS
PALPTTATION
PECTORILOQUY
PENETRATING
PERCUSSION
POISONING ..
PREMATURE-CONTRACTTION
PROIAPSE
PROLIFERATION
PUCKERING
PULSATING

REACTION

REFILX
REGURGITATION
RESORPTION
RETROVERSION
SEIZURE

SHIFT

SPARING

SPASM

SPLITTING

STING

STIPPLING

STORE

SWELLTNG

SYNCOZE
TACHYCARDIA
TACHYPNEA

TRAUMA

TREMOR

TUMEFACTION
TWITCHING

VOMITING

WHEEZING

WIDENTNG

*%% PATHOLOGICAL~BEHAVIOR *%#*

ABUSE




AUJUrtOLISM

ANOREXIA

AUTOMATISM

CRAVING

DEPENDENCY

GQUARDI NG

HESI TANCY

OVERDCSAGE :
OVERUSE

SUl i DE

W THDRAWAL
VR THI NG

*** PAIHDIOGICAL-BODY-PART ***

CARCINCMA-CELL
DRAINING-SINUS
PQAM-CFT.T,
PQM{f-HISTIOCYrE
GIANT-CELL

LE-CELL

KEGAIDBIAST
MICROSPHEROCYTE

hK ELCMDNOCXTE
NEOPLASTIC-CELL
NOFMDBLAST

PEL GER-HUET-I"EUTBDHnL
FOIKILOCYTE
REED-SIERNBERG-CEL L
RENG-SIDERDBIAST
SICKLE-CELL
SIDEROBIAST
TARGET-CELL
TARGET-RBC

*** PAIHOLCGICAL-DETECIED-SIGN ***

ACIDOPHILIC -
AIR-CRESCEOT
ARGYLL-ROBERTSON
ASBESTOS-BODY
AUER-ROD
AV-NICKI12JG
BABINSKI-REF1EX
BASOPHILIC

BIOTS

BLUE-LINE
BRUDZINSKE-SIGN
CHVOSTEK-SIGN
COGWHEEL-RIGIDITY
CONDUCTION-nEEECT
OORRIGAN-PUL SE
GOITON-MCOL-SPOT
O?PEMASTERIC-REFLEX
CURSCHMANN-SPIRAL
CYANOTIC
DEEP-TEJJDON-REFIEX
DISCOLORATION




DUROZIEZ-SIGN
EOSINOEHILIC
ERUNMEXER-FLASK-DEPORMITY
FLUID-WAVE
FLUORESCENCE
FRICTIOK-RUB
GAG-REFLEX
GIABELLAR-REFLEX
CLOEIJLIO-HPIKB
GLYODSURIA
GRASP-REFLEX
GROOVE-SIGN
GYNEOCMASTTA
HEART-MURMUR
HEMAS3URIA
HEMDGIDBINURIA
HEEAICMEJGAIY
HOFFKAN-SIGN

HCVANS- SI G\
HONEYOCMBHUNG
HCWEL L-JOL Uf-BODIES
HTLV-11I
KAYSER-FLEISCHER-RING
KERLEY-B-LTNE

KERNI G SI GN .. -
KETONURI A

WJISSMAUL -S| Gf
IHERMTTTESSIGN
UGHIENING-PAIN
MUZARY-DENSnY
MXHAGE-SIGN
MUCOPURULENT
NEUROIIDGIC-SIGN
NEUROL OGICAL-SIGN
OBIURA3QR-SIGN
PADKMEOTAL-REFLEX
PEAU-DQRANGE
POSTTIONAL~-SHIFT
PRCNATOR-SIGN
PSQAS-SIGN
PULSUSALTERNANS
RJL SUS-3ISFERIENS
PUL SUSPARADOXUS
QUINCKE-PULSE
RADIOIDCENC®
RADIOUJCENT

RALES
RAT-TAIL-DEPORKnY
REBOUND

REENESS
ROMBERG-SGN
ROTH-SPOT
scmzocyiE
SENTINEL-LOOP
SHADOW

SKIP-LESiaJ

STREAK

STKDJG-SIGTJ
SWAN-NTCK-DEPOR'CnY




FUTLY IC L
TRANSILILMINATION-OPACTrY
TSDUSSEAU-5IGN
VtSCUIAR-MAEKING

** % PATHOLOGICAIZSEATE ***
AENORMALTIY
ABSENCE
ACAI CULI A
ACANTHOSISNIGRICANS
ACNE
ADENOPATHY
ADHESION
AEHNAMIC
AGNOSIA
AGRAPHIA
ALOOHOUSM
ALEXIA
ALLERGY
AIDPECIA
AIDPECIA-MDCINOSA
AVENQRRHEA
AM NCACI DURI A
AWNESI A -
ANASARCA -
ANERGY
ANI SCCDR1A
ANKYLDSI S
ANCREXI A
ANOSM A
ANURI A
APAI HY
APHASI A
APNEA
APRAXI A
ARACINODACTYLY
ARTERIrnS
ASEPTIC-NECRDSIS
ASTEREOG4QSIS
ASTERDdS
ASTHMA
ASTROCYI CSI' S
ATAXI C
ATONI C
ATROPHY
AU QAMPJI ATI ON
AVASCU AR
AXES-DEVIATION
AZOTEMIA
BAIANTTIS
BILIRUBINURIA
BLENORRHAGICUM
BIZPHAROPTOSIS
BLINDNESS
BLOCK
BLOOD-POOL
BRADYCARDIA
BRACIXKINES A




BWIi T

BULGE

BULLCUS- WRING ri S
BUNDL E- BRANCH BLOCK
BRS ns

CALCI FI ED

CANDI DI ASI S

CAPUT- MEQUSAE
CARBUNCLE

CASONI

CATALEPSY

CATAPLEXY
CELLULrnS

CEPHALI ZATI CN
CHEHOSI S

CHEYNE- STOKES
CHONDROCALCI NOSI S
CHORI GRETINTri S

Cl AUDI CATI ON

Cl AW NG

CLDUBEED

CLUBBI NG

COLI CKY

COLLAPSE

COLLAPSED -
CcCovA

OCMPRESSI CN  ~
COVPULSI ON

CONFABUI ATI ON
CONGESTI ON
CONJUNCTIMVITI S
CONSTI PATI ON
CONTRACTURE

CRAWP

CRYPTORCH DI SM
CYANCSI S

DEAFNESS

DECALCI FI ED
DECEREBRATE-RIG@ DrrY
DECORTI CATE-RIG DI TY
DEFECT

EOT.CT

DEFORM TY

DEHYDRATI ON
DEHYDRATI ON- SYNDROVE
DELI Rl UM

DELUSI ON

DEMVENTI A

DEPLETI ON

DEPCSI T

DEPCSI Tl ON

DERMATI TI S
DERMATInS-HERPETIFORMIS
DESQUAMATION
DESQUWAATTVE
DETACHMENT
DEVIATION

DIABETIC

DIARRHEA

DIFFICULTY




DIPLOPIA
DISLOCATION
DISORDER
DISCRIENTANCN
DISPLACED
DISPLACEMENT
DIS'IINi'ION
DISTORTION

DROP

DUPUY 1K EN-CONTRACTURE
DYSAKTHRIA
DYSDIApXHOKINESIS
DYSESTHESIA
DYSPUNCTION
DYSGRAPHIA

DYSLEXIA
DYSPAREUNIA
DYSHIAGIA

DYSPHASIA

DYSPHONIA

DYSPNEA

DYSURIA

EARACHE

ECX3KMDSIS
ECHOIALIA

ECIASIA

ECIDPIC '

EDEMA

EDEMATOUS
EHIERS-DANIOS-SYNERCME
EIECrRICAL-AnrERNANS
EIEWGATICN

EMACI ATI ON

EMBOLI SM

ENGORGED

ENLARGED
ENLARGEMENT
ENCOPHTHALMDS
ENOPTHALNMDS

EPI DERMOPHYTOSI S

EPI SCLERTTI S

EPI STAXI S
ERYSIPELAS

ERYTHEMA
ERYTHEMA-CKRONICUM->IIGRANS
ERYTHEMAMZRCTNATUM
ERYTHEVA-MULTTIFORME
ERYTHEt1A'1OUS
ERYTHRODERI<A
ERYTHRCMEIALGIA
ERYTHROPHAGOCYTOSS
ESOPHAGINS
EXFOLLATIVE
EXOPHIHAIMDS
EXOSTOSIS
EXPLOSIVE-SPEECH
EXTINCTIO!IC-PHENOKEhJCN
FACET-AZOTH'tLA
FIVER

FIBROSIS




FILLING-DEFECT
FLAOCIDnY
FLUTTER
FRAGILITY
FREMTTUS
FRIABILITY
FRIGIDITY
GAIACTORRHEA
GANGRENE
GADCHERS- DI SEASE
GAZE

GENU-VALGUM
GHCN-OOMPLEX
GONORRHEA

HEART- BLOCK
HEART-DISEASE
HEART-FAIIIJRE-a* JGESTTVE
HEMIANOPS A
HEMOLYSN
HEMDFHILIA
HEEAT1T1S- A
HEPATTTISB
HERNIA

KERSUNSM
HOARSENESS ..
HCRNER-SYNDRCME
HYERAMNIOS
HYPERACTIVE
HYPEREMES SGRAVIDARUM
HYPEREMIA
HYPERESTHESI A
HYPERKERATCSI S
HYPERKENESI A
HYPERKI NETTC
HYPEROSTCOSI S
HYPERPI GVENTATI ON
HYPERPI ASI A
HYPERR, "EA
HYPERSENSI Tl Vri Y
HYPERTENSI ON
HYPERTONI A
HYPERTPOPH C
HYPERTROPHY
HYPERVTASCUIARTTY
HYPESTHESIA
HYPOCEUUTAR
HYPOCHROMIC
HYPOGLYCEMIC
HYPOKCESIA
HYPOPIASIA
HYPOTDJSION
HYPOTHERMIA
HYFOTONIA

| CHTHYCSI S

| LUCESS

| LLOG CAL

| MBALANCE

[ MMOBI LI ZATI ON

| MPACTI ON
IMPATRENT




IMPETIGO
IMPOTENCE
INABILITY
INCOAGULABLE
INCONTINENCE
INFARCTION
INFECTION
INFECTIOUS
INFERTILITY
INFLAMMATION
INFLAMMATORY
INFUSION

INSOMNTA
INSPISSATED
INTOLERANCE
INTUSSUSCEPTION
INVOLVEMENT
IRTDOCYCLITIS
TRREGULARITY-OF-LUMEN
ISCHEMIA

ISCHEMIC
JAKOB~CREUTZFELDT-DISEASE
JAUNDICE
KAPOSI-SARCOMA
KERATITIS
KERATODERMA
KEPATOPATHY
KERATOSIS
KOTLONYCHIA
KURU-PLAQUE
KYPHOSCOLIOSIS
KYPHOSIS

IACK

LACKING

IAG

LAGOPHTHAIMOS

IE

LETHARGY
LIPOPROTEINEMIA
LIVEDO-RETICULARIS
LOCSE-ASSOCTATION
LORDOSIS
LYMPHANGITIS
LYMPHOCYTOSIS
LYMPHOMA
MACROCYTIC
MACULAR
MACULOPAPULAR
MALIGNANT
MAINUTRITION
MENIC-DEPRESSIVE
MARFANS-SYNDROME
MEGACOLON
MENINGITIS
MESOTHELIOMA
METAPLASIA
METRORRHAGIA
MILIARIA-RUERA
MONCKEBERG-SCLERGSIS
MONOPLEGIC




M3RN3NG-STIFFNESS
MOTTLING

MJ OOPURULENT
MUMPS

MURMUR

MJTI SM

MYALG A

MXELOFI BRCSI S
MIOCLONUS
MYCOSI TI' S
MYRINGITIS
MXXEDBMA

NAUSEA
NECRDBIOSIS-LIPOIDICA
NECRDLYS'S
NECROSIS
NECROTTC
NEOLOGISM
NDDPIASTIC
NEHIRDCALCINOSIS
NEURALGIA
NOCIURIA
NONVISUALIZED
NUCIEATED

NYSTAQ1US
OBLITERATED
OBSESSI CN

OBSTI PATI ON
OBSTTOCTICN
OOdDSION
OLIGCMENORRHEA
OIZGURIA
CMPHALITIS
ONYCHDLYSS
OPACTIY
OPHNRLMDPIEGIA
CIRTHOPNEA
CRTHOSTATIC-IKPOTENSICN
ORIHOTONOS
OSTEITIS-FIBROSA
OSTEOLHTC
OSTBCKYELrnS
OSTBOSaZROSIS
OSTEOSCLE3?0TIC
ariTiIS-MEDIA
OVERBITE

PAIN

PALLOR
PAPILLEDBMA
PAPILLITIS
PARALYSIS
PARESTHESI A
PARCTI TI' S
PAROXYSVIAL
PAS-POSM\'E
PATHOLOA C

PERI OSTI TI S
PERSEVERATION
PERTUSSIS
PEYRONIES-DISEASE




PHARYNGITLS
PHOTOSENs nvnY
Pl CA

PUTI NS

PLAGUE

Pl Al YBASI A

- PLETHORA

PLETHORI C
PLELRI TI C
PLUGA NG
PNEUftTOSIS
PNEXMATOSIS-CYSTOIDES~-INTESTINALLS
PNEUMATUR! A

PNEUO4EDIASTINUM

POLrCMYELITIS

POItfCYIHEMIA

POIXDIPSIA

POLKJRIA

POVERIY-OF-OONID'IT

PRIAPISM

PROLAPSE

PRQSTATJT1S

PRD1EINURIA

PRURITUS

PSEUDOPOLYPOS'S

PSYCHOSIS

PULSATIOIf

PUNCTATE-KERATINS

FURHJRA

HMJLEOT

PYODERMA~GANGRENCSUM

EYOGD"MIC

PZURIA

RASH

RAXNAUDSPHENCMENON

RETARDATICN

RETENTION

RETDJITISPIGMENTOSA
RETINTnS-PROLIFERANS

RETROVERSON

RHEUMATIC-PIVER

RHI NCRRHEA

RI DG NG

Rl GOR

RUBOR

SCANNI NG: SPEECH

SCARLET- FZVER

SCOTOMA
SCLERr ns
SCLEROCDACTYLY
SCLERCMALACI A
SCLERCSI S

SCALI CSI'S
SEBORRHEA
SEROSANGL TM"EOUS
SEROSAIIGUINOUS
SEXUAL-FRIGIDITY
SIALECTASIS

S ALORRHEA
SCMOMBLTJSM




SPASTICITY
SPINA-BIFIDA

TOPHUS
TOXIC
TRISMUS

TUMEFACTION

TURNER-SYNDRQME

TYMPANITES

ULCERATION

UNCONSCIOUSNESS
UPPER-RESPIRATORY-INFECTION

URTICARIA
VAGINITIS

VERTIGO
VISUAL~FIELD-DEFECT
VITILIGO

VOLUBLE

WIDENING

WILSONS-DISEASE
WOLFF-PARKINSON-WHITE-SYNDROMVE
XANTHOCHROMIA

XANTHOMATA

#*% PATHOLOGICAL~STRUCTURE *##*

PATCH
SPIKE

%% PATHOLOGICAL~SUBSTANCE #**%




ALTHArFETOPRDTEIN

AMYIDID

ANA

ANTINUCLEAR-ANTIBODY
BENCE-JONES-PROIEIN
COLD-AGGLUTININ :
CRYOFIERINOGEN *
CRYOGLOBULIN

CRYOPRECIPITAJE

DISCHARGE

ESCHAR

EXUDAXE

EAT-ERDPLET
FIBRTNOGEN-DEGRADATION-PRODUCT
PBOST

GS06S- EDDOD

HEMDGIDBIN-F

HEMOGLOBIN-S

HEMDGIDBD"-SS

REAGINIC

RHEUMATOID-FACTOR

STREPIDIifSIM

SIREPIDLY S3N-0

*** PATIENT-CIRaWSTANCE ***

MENOPAUSE
PREGNANCY
PRIMIGRAVIEA

*** PATIENr-EXEERIENCE ***

SYMPICM

*** PATIEOT-2LENrAL -STATE ***

AMNESIA

ANXIOUS

APA3HY

APHASIA
APPREHENSIVE
CATALEPSY

OCMA

COMPULSTION
OCNFUSICN
DELIRIUM

DELUSION
DELUSIONS
DEMENTIA
DEPERSONALIZANON
DEPRESSED

DEREAL| ZATI ON

DI SORI ENTATI ON
EUPHORI A

EUPHCRI C
EXTINCTION-PHDOEJCN




FEAR

FEARFUL
FLTGHT-OF-IDEA
GUILT
HAIZIX3KATICN
HALLUCI NATI ONS
| LLOG CAL
LETHARGY
LOOSE-ASSOCIATION
LUCI D

MANI C-DEPRESSI VE
NBGATTVI STI C
NECLOG SM
NEOLOG SMB
NEURCSI S

NI GHTMARE

NI GHTMARES
OBSESSI ON
PARANG A
PERSEVERATI ON
PHOBI A

PREOOCUPATION-40TH-CONTENT

PSYCHCSI S
SENILE
STUPCR

Sul C DAL
SYNCOPE

UNCONSCI QUSNESS

ACH NG
EARACHE

FAI NI NESS
HEADACHE
HEAT
LIGHTENING-PAIN
PAIN

PALPri ATl ON
PARALYSI S
PARESTHESI A
PRURI TUS

Rl GOR
SOMWNCLENCE
STABBI NG
STI FENESS
Tl GHTNESS
TI NN TUS
TREMOR
TWTCH NG
URGENCY
VEAKNESS

ALTERNANS
ANACROTTC
Bl LATERAL

**x% PATI ENT- PHYSI CAL- SENSATI ON ***

*k%

PATTERN- QUALI TY  ***




Db/ LAty
CENTRIFUGAL
CHANGING
CIRCULATORY
CONCENTRIC
CONTI NUQUS
CYCLI C

DAI LY

DI ASTOLI C

DI SSEM NATED
EFFERENT

EPI SODI C
EXPI RATORY
FLUCTUANT
FLUCTUATI NG
FREQUENT
HOIOSYSTOLIC
INCREMENTAL
INTERMITTENT
JUNCTIONAL
MEMSTSUAL
MID-DIASTDLIC
MIDSYSTDLIC
MIGRATING
MIGRATORY
NONMENSTRUAL
PANSYSTOLIC
PARALLEL
PENDUIAR
PERIODIC
PERSISTENT
PISTOL-SHOT
POLARIZED
PRESYSTOLI C
PROGRESS| VE
RADI AL

RADI ATI NG
RECI PROCAL
RECURRENT
REGENERATTVE
REPETTNnVE
RESPI RATORY
REVERSED
SACCADI C
SEASONAL
SERI AL

SH FTDIG

SPLI TTI NG
STEPW SE
STREAKED
SYSTOLI C
THREADY

UNI LATERAL
VAR! ABLE

VARI ATI ON

W NG BEATI NG

k%

PHYSI CAL- EXAM ***




| NSPECTI ON
PALPATI ON
PERCUSSI ON
Q*ECKENSTEDT- TEST
SUOCUSSI ON

ACID-EAST
ANTIHOOPHILIC
ANTINUCLEAR.
Bl POLAR

Bl REFRI NGENT
COLORED
OGMPQISAIED
CXTOTOXIC
DEPIGMENTED
DHUIED
DUPLICATED
ECCENTRIC
EXPLOSIVE
FILLED
FORCED
FORCEFUL
FROTH*

HEAVY
HXALENE
HYPERLDCENCY
HYPERPIGMENIED
HYPERTONIC
INCOAGULABLE
INDEOTABLE
INDISTINCT
INFECnVE
INSPISSATED
KETOGENIC
LABILE

LK2H?!

LINING
MARKED
MATURE
MICROSOMAL
MOTILE
MYCOBACTERI AL
NEUTRORHI LI C
NONVI SUALI ZED
OXYPH LI C
PEPTI C
FERCUSSABLE
PHOTI C
PIGMEOTARY
POLYCLONAL
POSITIONAL
PRESSURED
PRIKAGRAVIDA
PROVOCATIVE
PULSATILE
REACTIVE
RESISTANT

-
*** FHYSICAIrQUALTFriIY ***




RIGIDITY

SALINE

LMAIDSENSORY

SCNOUX2ZNT

TENSE

THICK X
THIN .
THROBBING

TOXIC

TURBID

UNREACNVE

UNTREATED

VASOACTTVE

*** FHySIQO>THERAEEUNC-roOCEDURE ***

CRRDIOHJIM3NARY-RESUSCITATION
BMDBILIZATION

*** FHYSOIOGICAL-ACTION/FHOCESS ***

AGGILITINATION
BLEEDING .
BREATHING,
BRUIT
CALdJFECANCN
CAVITAI'ICN
CCROUIATICN
CLOT-REIRACIION
CCNEOCNON
CCNIRACNCN
OCNVERGUJCE
CCNVEKTING
DEFECATION
DBGRADAITCN
DUHS3SICN
DRAINAGE
EMPTYING
EXCRETTCN
FACTLTIAITON
FILLING
FLEXION
A.OW
FORMATION
GROWTH
HEALING
HEARHA4G
HEMATOPOIESS
IMJULSE
INGESNON
IAOHMATION
KASNCATION
MENARCHE
MENSES
MOVEMENT
MYOGLOBINURIA
OPENING
OX-AGGIUNNATION




PERI STALSI S
PRCDUCTI ON
REFLEX

REM

RESOLUTION
RESPIRATION :
RESPIRATORY-MOVEMENT -
SECRETION
SLEEPING

SPEECH
SPUTUM-PRODUCTION
SUFFUSI ON
SUPPRESS
SUPPRESSI ON
SWALLOW NG
SVEATI NG

TH NKI' NG

TRANSM TTED

URI NATI ON

VO CE
WEIGHT-LOSS

*** PHYS OLDGICMI-EVENT ***

RELAXATI ON
RETRACTI ON
SLEEP

*** PHYSOLOGICAL-STATE ***

CALCIFIED
NULLIPARA-POSTMENOPAUSAL

* k k PLACE * k*x

SITE

#x¢ PREPCSI TION ***

AT
BY
FOR
FROM
I'N

| OTO

Ccut
THROUGH
VI A

W TH
WTH N

*k% PRO]'(Im *k*k




TROPHOZOITE

*kk QUALITY *&k

CONTAGIOUS
CONTROLLED
CONTROLLING
CONVENTIONAL

DIETARY
DIMORFPHIC
DISCRETE
DISCRETELY
EPITHELIOID
EXHIBITIONISTIC
FACTITIOUS

GRANDEUR

HISTRIONIC
ILLICIT
INAPPROFPRIATE
INOONGRUOUS
INTRUSIVE
INVASIVE
INVOLUNTARY

ILEONINE
ORGANIZED
PILL~ROLLING

PLATEAU
PREFERENCE
REFERENCE




REFRACTOR*
RELATED
RELIGIOSITY
RESPONSIVE
RITUALIZED
ROUTINE
SEDUCTIVE
SELF-INDUCED
SEXUAL
SHALtfIW

STTLY

SOCIAL
SPASTIC
SUITABLE
SURREPrmous
SYSTEM
THERAPEUTIC
TOXOU3
UNCONTROLLABLE
UNRESPONS| VE
UNUSUAL

VI OLENT
WADDLI NG

W LD
WORTH_ESSNESS

APPROX
EVERY

O\LY

N
gl
o

*%% QUANTI FI ER ***

* k%

RANGE ***




kkk RATTO &

CSF/PLASA

*%% REIATIVE-ATEMEORAL~INDEX *##

INTRINSIC

IPSI-UNILATERAL
IPSIIATERAL

IEFT-SIDED

PROXTMAL
RAISED

REVERSIBLE

RIGHT-SIDED




RIGHTWARD
RISE
SHORTENED
SOLITARY
SURROUNDED
TRANSVERSE
UNILATERAL
UPPER
UPWARD
VERTICAL

ACRAL

ADNEXA
AENEXAL
ANTERIOR
AREA

ASPECT

BASAL

BASE

BASILAR
BORDER
CENTER
CENTROLOBUIAR
CEPHALAD
COLLATERAL
COWDN
CONTRAI ATERAL
DORSAL
EXOGENQUS
EXTENSCR
FRONTAL

HELI X

| NFERI OR

| NTERNUCLEAR
| NTERSPACE

| NTTVAL

| NTRACAVI TARY
JUNCTI CN
LONGTI UDI NAL
LOAER

| | KENAL

MAIN

M DLI NE

OOCl PI TAL

PARI ETAL

PERI DUCTAL
PERI FOLLi aJLAR
PEKTGLOVERULAR
PERI LGBULAR
PERI PHERAL
PERTTONSILAR

*** REIA2TVE-BODY-RBGICN ***




PERIUMBIUCAL

PERTVENCUS

FERIVEN1RICUIAR

PORTION

POSTERICR

POSTSTENCTI C -
QUADRANT .
RADIAL

SEGMENT

SIDED

OMATOFENQRY

SUFESFICIAL

SUFERICR

SURFACE

TEFMIKAL

TIP

ZOKE

*** PETAITVE-INDEX ***

POST

*** RBLATTVE-MEASURE ***

ABSOLUTE
FREQOTNT
VARIABLE

*** REtANVE-PIACE ***

(XtIMUNTTY
HCME
LOCATION
SOUTHERN
SOUTHWESTERN
VALLEY

*** RELATTVE-TEMPORAL-INDEX ***

AUTUMN
CHILDHOOD
DAILY
DIASTOLE
DIASTOLIC

END

EVENING
EXCEPTIONAL
EXPIRATORY
EXPIRATORY-PHASE
HISTORY
HOLDSYSTOLIC
INSPZE*ATORY
LAST
MENSTRUAL
MID-DIASTOLIC




MIDSYSIDLIC
KBNINS
NIGHT
NOCTURNAL
ONSET
PANSYSTOLIC
PERIPARTUM
PHASE
PO6TICTAL
POSTMENOPAUSAL
POSTPARTUM
POSTPRANDIAL
POSTTENTANIC
POSTTEXANIC
PRESYSTOLIC
RESPIRATORY
SEASON
SEASONAL
SPRING
SUMMATION
SIUMMER
SYSTOLIC

ACHING
ACUTE
BLAND
BURNING
COLD
CRUSHING
DRY

DULL
DULLNESS
ENHANCED
FETOR
FOUL
FRUITY
GUSTATORY
HARD
HEPATICUS
HCMONYMOUS
HOT
KNIFE-LIKE
LIGHTNING
METALLIC
MOIST
PAINFUL
PAINLESS
PALPABLE
PLEURITIC
REDNESS
SENSORY
SEVERE
SHARP
SOUR
SQEEZING
STABBING
TACTILE

%% SENSE-QUALITY ***




TEARI NG
TENDER
TORTUQUS
TRAUMATI C
URI NJi | WUS
VI BRATORS
VI Sl BLE

VI SUAL

VI SUALI ZED
VI TREQUS
WAKM

ACl CUl AR
AMEBI C
AMEBQ D
AMORPHOUS
ANG O D
ASYMVETRI CAL
ATTENUATED
BAND

Bl CONCAVE
Bl CUSPI D.
BIFID
BLUNTED "
BONI NG
BROAD
BULG NG
BULKY
CAUDAI S
CHAI' N
CLOSURS
CLUBEED
CLUWP
CLUSTER
CLUSTERED
COLUMNAR
CONFLUENT
CONGLOVERATE
OONI CAL
CONJUGATE
CONJUGATED
CONSTRI CTED
CONVOLUTED
CORKSCREW
CRESCENT
CRESCSsTI C
CUBOl DAL
CURLI N3
CURVE

CURVI LI NEAR
CYSTI C
DEPRESSED
DI FFUSE

DI FFUSELY
DI | ATED

D STD | DED
DI STORTED

**% - SHAPE- OONFI GURATI ON - ***




DISTORTION
ECIDPIC
ELONGATION
ENGORGED
ENLARGED
ENLARGEMENT
EXPANSILE
FILLED-OUT
FIXED
FLAME-SHAPED
FIAT

FUSED

GIANT

HELDC
HONEYCOMB
HORSESHOE
HORSESHOE-SHAPED
HYPERSEGMENTED
INTERLACING
INVERTED
IRREGULAR
JACKNIFE-POSITTON
LENTICULAR
UNEftR
LOEULAR
LOBULATED -
LOBUIATION
MAXLIKE
MASTOID
MIUARY
ICNOARNCULAR
MDNCNUCIEAR
MXN
MULTINUCIEATED
NAPR3W
NODULAR
NOTCHED

OPEN

OUTLINE
PAPULAR
PATCHY
PLATE-LIKE
PLBCMORPHIC
PROMINENT
PROTFUBERANT
PROTUBERANT
PUNCHED-OUT
PYRAMIDAL
RAISED
RAT-TAIL
RETICULAR
RETROVERTED
ROSETTE

ROUND

ROUNDED
SACCULAR
SADDLE
SEGMETTAL
SEPTATE
SPHEROID




SPICUIAIED

SPIKE

SPIKE-LIKE

SPINDLE

SPINDL E-SHAPED
SPIRAL ,
SPLINTER .
SQUAMOUS

STELLATE

STIPPLED

STOOPED

STRAIGHT
SYMMETRICAL

TANGLE

TRICUSPID

TUBULAR

TURBINATE
VACUOIATED

VESICAL

WALLED

HEDGE
WELL-DIFFERENTIATED
VWHORL

W DE

W DENED..

W DENI NG,

#0t GO0l AL- STATUS *#+
HOVDSEXUAL| TY

*k% SOJND *k*k

A2

AVPHOR!I C
CLI CK

COO NG
CREPI TANT-
CREPI TUS
DECRESCENDO
EGOFHONY

HI CCUP

Hl CCUPS
HUM
HYPERRESONANT
MONOTONAL
PISTOL-SHOT
RALES
RHONCHI
RUMBLING
SI-SOUND
S2-SOUND
S3-SOUND
$S4-SOUND
SNAP

SPIASH
STRIDOR
TAMBOUR




THRI LL
V\HEEZE
VWHI SPERED

*** SFBAFIC-BOCY-CHEMICAL ***

17-KEIO-STEROID
17-0i-CCKFICQSTEROID

AdH
ACTIVATED-PARTTAL~THROMBOPLASTIN
AEH

ALBUMIN

ALDOSTERONE

ALKALINE-MOSFHA1ASE
ALPHA-1-ANTTTRYPSIN
ALfHA;rFETOPROTEIN
AMTNOLEVULINIC-ACID

AMP

AMYLASE

ANGIOTENSIN
ANGIOTENSIN-CONVERTING-ENZYME
ANTIHEMOFHILIC-FACIDR
ANTTIHRCMBIN-I11

ANI TI RYPSI N -

B12 -

Bl CARBONATE
BHIRXBIN
C-PEPITDE
a-CCMPLEMENT
CACXIMPILEMEWr
CALCTTCWIN
CALCIUM
CALCCUM-OXALATE
CARBDN-DIOXIDE
CATECHOLAMINE
CERLJLOPLASMIN
CHOLESTEROL
CHRISIMASEACTOR
COFRDPORHKRIN
OORTICOSTERIOD-17-OH
CORTICOSTEROID
CORTISOL

CPK

CREATTNE
CREATINE-KINASE
CREATININE
CYSTINE
EPDJEPHRINE
ESTRADIOL
ESTROGEN
FACTOR-IX
FACTOR-V
FACTOR-V1I
FACTOR-VIII
FACTOR-X
FERRTTIN
FETOPHOTEI N

-




. HAPTOGLOBIN
HEMATOCRIT
HEMOGLOBIN
HEMOSIDERIN
HIAA
HISTAMINE

HLA
HLA-TYPE-Al
HLA-TYPE-A3
HLA-TYPE-AS
HIA-TYPE-B17
HLA-TYPE-B27
HIA-TYPE-BS
HLA-TYPE-DR2
HLA-TYPE-DR3
HLA-TYPE-TR4
HUMAN-CHORIONIC-GONADOTROPIN
HYATURONIDASE
HYDROXYINDOLEACETIC-ACID
HYDROXYPROLINE
IGA

1GD

IGE

166

IM

INSULIN

TRON

LACTASE
LACTATE
LACTOSE

LD

IH

LIPASE
LYSOZYME
MAGNESTUM
METANEPHRINE
MURAMIDASE
MYOGLOBIN
NITROGEN
NOREPINEPHRINE
OXYGEN
PARATHORMONE
PHOSPHATASE
PHOSPHATE

-




FOLYFEPTTDE

FORH CBI LI NOGEN
POTASSI UM
PRQACCELERIN
FROCCNVERTTN

FRDI NSULI N
FRO ACTTN -
PROTHRCMBIN
FPROTOPORPHYRIN
KRIDOXINE

RENIN

SECRETS?

SGOT ’

SGPT

STKEFIOKDASE
STUART-FACTOR
STUART-EACICR-X

T3

T4

TESTOSTERONE

TH AM NE

THRCMBI N

THRCVBOFI ASTI N
THYROGLOBULIN
THYROXINE -
TRANSAMD} SE_
TRANSFERRIN
TRANSPEPTIDfiSE
TRIQIYCERIDE

TSH

TYRAMINE

URATE

UREA

URIC-ACID
UROBIUNOGEN
UROPORFPHYRIN
VANILLYiMANEELrC-ACID
VITAMIN-D
VON-WniEERANDS-EACTOR

*** SQUBSTANCE ***

PRODUCT

*¥** SQUBSTANCE-TECHNIQUE ***

ACID-REFII3X-TEST
AOGU7ITNATTON-TEST
ANITTOXIN-*EUTRALIZATICN-TEST
BERNSTEIN-TEST

BISULFITE-TEST
CAT-SCRATCH-SKIN-TEST
COID-HEMDI”SIN-TEST
OCMPLOIENT-FIXATTCsd
CCMPLZMENT-FTXATTCN-TEST
DEXAMETHASONE-TEST
DONATH-IANDSTEINER-TEST
BCHINOCOOCAL~-DMMUNODIFFUSION-TEST




EEROPHONIUMAEEST
ELESA
ELLSA-ASSAY
ELESA-MEIHOD
ELISA-TECHNIQUE
ETHANOLrGEIFIEST
FTXATIOM
FIOOOUIATICN-JIEST
GEL-DIFEUSICN
GIIXaSE-IQRDINS
GUAIAC-TEST
HEMAGGLLUTINATION

HEMAGGIUNNATICN-TEST
DMINODIITUSION

MM INCEIECTROPHLRES TS
IhM UNOEI£CIHDPHORESIS-TEST
INDIRECr-HEMAQGIUITKATION
INIUSICN
INSULIN-HYPOGLYCEMIC-~TEST
INSULIN-TOLERftNCE-TEST
ISOIATION

KVEIM-TEST

IAIEX-AGGHFTINATION

ICAD-TEST .

LOADING

NEUIRALIZANCN-IEST
NITROGEN-VASHOUT
FREdPITIN-TEST

PREQANCY-TEST

PREPARATICN
FROTAMINE-PARAOQAGUIANCN-TEST
RADIOIMMUNQASSAY

RIA

KPR

SEROIDGY

TENSHEK-TEST

TOLEUTAMIDE~TEST

*** SURGICAL-K«XZDURE ***

AERENAIZCTCMY
AMEUIATICK
APFENDECTOMY
BYPASS
CHOLECYSTECTOMY
CURETIAGE
GASTRECICtff
LIGATION
MASTECTOMY
PLICATION
FORTACAVAL ~SHUNT
RESBCTICK
SPLENECTCOMY
THYROIDSCTCM*
TRANSPIAVTATICN

*** TEMPCJRAL-REIATIVEAEftSURE ***




ABRUPT
ADULT

AFTER

BEFORE
CURRENT
DELAYED
DURING;

EARL*
IMMATURE
IMMEDIATELY
IMPENDS*?
LASTING

LATE

MATURE
PREMATURE
PRIOR
PROLONGED
RAPID
RAPIDLY
RECENT
REMOTE

SI' MULTANEQUS
SLOWV
SPONTANEQUS -
SUDDEN i
SUSTAIKED -
SYNCHRONQUS
TRANSI ENT

*** TEMPQRAIHINIT ***

DAY

HOUR

HR

MINUTE
MONTH
SECOND
TRIMESTER
WEEK

YEAR

*** TEST-OF-DYNAMIC-FUNCTICN ***

DOPPLER

FEV

FEV1
FINGER-TO-NOSE-TEST
GRADED- EXERCI SE- TEST
HEELrTO-WJEE-TEST
MVELOID-SERIES
STRAIGHT-LBG-RAISING-TEST
TOLERANCE-TEST
TOURNIQUET-TEST
VALSALVA

**% TEXIURE/STATE ***




RIGID
SEROSANGUINEOUS
SEROCSANGUINOUS
SEROUS

SOFT
SOLID
SPONGIFORM

STRIATED
TARRY

UNIFORM
UNPASTEURIZED
VILLOCS
WATERY




WOCOL

*** THERAPEUTIC-INSTRUMENT ***

CONTRACEPTIVE

HEAKP-VALVE-PROSTHETTC .

PACEMAISR
PROSTHETI C
TAVPON

*%*

BLDOD-TOANSTOS ON
CaTHETERIZATION
HEMDDIAIXSIS
RADIATION-TOEAIMENT
TRANSFUSION
TOEA3SMENT

*k%

BI GPSY
aJl DOCENTESI S
SCRAPI NG

* k%

ANAERCBI C- CULI URE
BKUSH- BI CPSY
CCCMBSTEST
CRDSS-M?LTCHING
CUI3URE

CYTOIDGY

DITE

THERAPEUTI C- PROCEDURE  ***

Tl SSUE- EXTRACTI ON ***

Tl SSUE- TECHNI QUE  ***

FUKHESCEWTr-ANTIBOEY-STAIN
FI'XDRESCENT-ANTIBODVr-TEST

GRAM-STAIN
HISTOPATHOIJDGY
|E-TEST

PAP-SMEAR
ROSE-BENGAIr-STAINING
SKI N- TEST

SMEAR

STAIN

STAI NI NG
THRQAT-CULTORE
TOUCH-PREPARATICN
VDRL

* k% VIRUS * k%

CYTOMEGALOVIRUS
HEPATII'IS-A
HEPAITNnS-B
BtfUUENZA-VTRUS




VARICELJLA
ZOSTER




