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Causes for code changes   

• Defining or deleting 

codes

• Introducing more 

detailed subdivisions 

of existing codes

• Resolving code 

duplicates or 

misunderstandings

Resulting challenges

• Compatibility 

• Statistical analysis

Example: K20.1 (Radiation esophagitis)

• Before 2023:

− K20 (Esophagitis)

− T66 (Unspecified effects of radiation)

• Introduced in 2023

1   Motivation
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Causes for code changes   

• Defining or deleting 

codes

• Introducing more 

detailed subdivisions 

of existing codes

• Resolving code 

duplicates or 

misunderstandings

Resulting challenges

• Compatibility 

• Statistical analysis

Our previous work1

• Neo4J or

FHIR ConceptMap

• Technical version 

compatibility 

Goal

• Provide user-friendly 

visualization of 

medical code 

evolution over time

• Enable cross-version 

data analysis

1   Motivation
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2   Methods – Source data

2 BfArM = German Federal Institute for Drugs and Medical Devices

Crosswalk tables of BfArM2

Example: ICD-10-GM, 2022-2023

K20 
K20
K21.9
T66
T66

;
;
;
;
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K20.0 
K20.1  
K21.9
K20.1
T66
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;
;
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X
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A

X

X

;
;
;
;
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A

X

A

X

A

Code 

older 

version

2022

Code 

newer 

version

2023

Transition

old → new

Transition

new → old

K20 – Esophagitis

K20.0 – Eosinophilic esophagitis

K20.1 – Radiation esophagitis

K21.9 – Gastro-esophageal reflux 

disease without esophagitis

T66 – Unspecified effects of radiation

A – Automatic

X – Non-automatic
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2   Methods – Source data

2 BfArM = German Federal Institute for Drugs and Medical Devices

Crosswalk tables of BfArM2

Example: ICD-10-GM, 2022-2023
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Code 

older 

version
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Code 

newer 

version

2023

Transition

old → new

Transition

new → old

Considered versions

• ICD-10-GM:

24 versions, v1.3 (2000) to 2025

• OPS:

24 versions, v1.1 (1996 – 2000) 

to 2025

A – Automatic

X – Non-automatic
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2   Methods – Preprocessing and storage

Normalization

1-100;N;1;1-100;N;1;A

1-272.0;None;N;X;X;

UNDEF;U62.00;X;X

Database system

C
ro

ss
w

a
lk

 t
a
b

le
s

icd10_gm_v1.3
…
icd10_gm_2025

icd10_gm_cw_v1.3_v2.0
…
icd10_gm_cw_2024_2025

ops_cw_v1.1_v2.0
…

ops_cw_2024_2025

ops_v1.1
…
ops_2025

V
e
rs

io
n

s

Relevant entries

K20;K20.0;X;A

T66;K20.1;X;X

B34.88;B34.8;A;A
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2   Methods – Detecting code changes

Approach

• Input: Version and 

optionally a specific code

• Graph-based approach

v1.3 … 2022 2023 … 2025

K20 … K20

K20.8

… K20.1

T66E
x

a
m

p
le

:
T66

K20.0

K20.9

…
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2   Methods – Detecting code changes

Approach

• Input: Version and 

optionally a specific code

• Graph-based approach

Single Code Chronology

• Focus on a single code to 

trace its development

• Search moves forward and 

backward across versions

K20.1

v1.3 … 2022 2023 … 2025

K20 … K20

K20.8

… K20.1

T66E
x

a
m

p
le

:
T66

K20.0

K20.9

…
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2   Methods – Detecting code changes

Approach

• Input: Version and 

optionally a specific code

• Graph-based approach

Versions Map Merging

• Focus on a target version

• Search backward to map all 

codes to earlier versions

Single Code Chronology

• Focus on a single code to 

trace its development

• Search moves forward and 

backward across versions

v1.3 … 2022 … 2025

K20 … K20

K20.8

… K20.1

T66E
x

a
m

p
le

:
T66

K20.0

K20.9

…

2023
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3   Results – Web application Covhisto
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Covhisto

Crosswalk table for 

two consecutive versions

…

…

…
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Covhisto

Changes of one code

across multiple versions
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3 Results – Validation

Search algorithms

Single Code

Chronology

• Start: test codes 

of v1.3 (ICD-10)

• Trace forward up 

to 2025

Versions Map

Merging

• Start: target 

version 2025

• Traces backward 

across all previous 

versions

Results

Search algorithms

• Single Code Chronology results are included 

in the Versions Map Merging 

• Validation successful

Usability survey

• Initial expert reviews provided valuable 

feedback
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4   Conclusion

3 Web application Covhisto: https://jacuke.uber.space/ ; Source code: https://github.com/jacuke/ma/tree/master

Statistics

• Not automatically 

transferable (average):

ICD-10-GM: 0.69 %

OPS: 4.30 %

Outlook

• Extension to 

SNOMED CT

• FHIR-API

• Real-time generation 

of ConceptMap

• Performance 

optimisation

Relevance

• Small changes can 

impact analysis

• New versions include 

medical updates

Solution: Covhisto3

• Interactive tool to 

explore code changes

• Open-source
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