
BADIO HEALTH CONSULTING | 2025 EDITION

EHR Intelligence
Architecture, Functionality & Clinical Imaging

A Practitioner's Guide to Understanding the EHR Software Market, Technology
Architecture, Product Functionality, and Clinical Procedure Documentation &

Imaging Systems

Elhadji Badio, CAHIMS
Healthcare IT Implementation Specialist | EHR Systems Advisor

Penn State Health | Badio Health Consulting



EHR Intelligence: Architecture, Functionality & Clinical Imaging

Badio Health Consulting  |  © 2025  |  Not for redistribution 2

Copyright & Disclaimer

Copyright 2025 Badio Health Consulting. All rights reserved. No part of this publication may be reproduced,

distributed, or transmitted in any form or by any means without the prior written permission of the publisher,

except in the case of brief quotations embedded in critical reviews and certain other noncommercial uses

permitted by copyright law.

This ebook is intended for educational and informational purposes only. The information presented reflects the

author's independent professional knowledge and perspective, and does not represent the views, policies, or

proprietary information of any current or former employer, including Penn State Health. No confidential,

proprietary, or trade secret information of any organization has been included.

Healthcare IT is a rapidly evolving field. Market share figures, product capabilities, and vendor positioning

described in this guide reflect conditions as of early 2025. Readers should verify current information directly with

vendors and through primary research sources such as KLAS Research and HIMSS Analytics.

Contact

Elhadji Badio, CAHIMS | Badio Health Consulting

LinkedIn: linkedin.com/in/elhadjibadio | Available via AlphaSights, GLG, Tegus



EHR Intelligence: Architecture, Functionality & Clinical Imaging

Badio Health Consulting  |  © 2025  |  Not for redistribution 3

CONTENTS

Table of Contents

Introduction: The Practitioner's Lens on EHR Intelligence

Chapter 1: The EHR Market Landscape
— Market Segments and Key Players
— Market Share and Concentration
— Key Market Dynamics

Chapter 2: EHR Technology Architecture
— The Four-Layer Architecture Model
— Database and Data Model Layer
— Application Architecture Layer
— Integration Architecture Layer
— AI and Ambient Intelligence Layer
— Vendor Architecture Comparison

Chapter 3: Product Functionality — Module by Module
— Clinical Documentation
— CPOE and Clinical Decision Support
— Revenue Cycle Management
— Patient Engagement and Portals
— Population Health and Analytics
— Interoperability

Chapter 4: Clinical Procedure Documentation
— What Clinical Procedure Documentation Is
— Specialty-Specific Documentation Platforms
— EHR Integration Patterns
— Autonomous and AI-Assisted Documentation

Chapter 5: Medical Imaging and PACS
— PACS Architecture and DICOM Standard
— Enterprise Imaging Evolution
— Key Vendors and Differentiation
— AI in Medical Imaging
— Cloud Migration Trends

Chapter 6: Buyer Behavior and Implementation Economics
— The EHR Selection Process
— Implementation Cost and Timeline Reality
— What Drives Switching
— The Practitioner's Perspective on Failure

Conclusion: How to Use This Knowledge



EHR Intelligence: Architecture, Functionality & Clinical Imaging Chapter 1: EHR Market Landscape

Badio Health Consulting  |  © 2025  |  Not for redistribution 4

INTRODUCTION

The Practitioner's Lens

The EHR software market is a 40-billion-dollar industry that most people — including many of the consultants,

investors, and executives who make decisions about it — do not fully understand. Vendor demonstrations are

optimized for procurement committees, not practitioners. Analyst reports capture market share but miss the

operational texture of what it actually means to implement, integrate, and run these systems in a production

healthcare environment.

This guide was written from a different vantage point: six years of hands-on EHR implementation, integration, and

post-live performance management across large academic medical centers and specialty practices, spanning

Epic, Cerner, Athenahealth, Modernizing Medicine, and MEDITECH environments.

The goal is not to give you another vendor comparison matrix. It is to give you the mental models that

practitioners use when they evaluate these systems — the architectural understanding, the functional depth, and

the market dynamics that explain why the EHR landscape looks the way it does, and where it is going.

WHO THIS GUIDE IS FOR

Strategy consultants and investors researching the EHR market. Health system executives

evaluating vendor selection or replacement. Technology vendors building products that

integrate with clinical environments. Healthcare IT professionals developing their advisory

expertise.
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CHAPTER 1

The EHR Market Landscape

Understanding who the players are, what segments they serve, and what structural forces are shaping the

market is the prerequisite for everything else in this guide. The EHR market is not a single market — it is five

distinct sub-markets with different competitive dynamics, different buyer profiles, and different strategic

considerations.

Market Segments and Key Players
The EHR market divides primarily by care setting and organization size. Each segment has a distinct competitive

landscape and distinct set of requirements that drive purchasing decisions.

Segment Key Players Market Characteristics

Large Inpatient
(>200 beds)

Epic, Oracle Cerner,
MEDITECH Expanse

Epic holds ~36% of US hospital beds and growing. Integration
completeness and single-vendor strategy drive decisions.
Multi-year, multi-hundred-million-dollar implementations.

Community /
Critical Access

MEDITECH, Evident
(CPSI), Netsmart

Cost-sensitive and price-driven. MEDITECH Expanse winning
deals on value and satisfaction. Limited capital for large
implementations.

Ambulatory /
Physician
Group

Epic, Athenahealth,
eClinicalWorks,
NextGen, Modernizing
Medicine

Fastest growing segment. Specialty-specific workflows
increasingly demanding vertical EHRs. Cloud-first expectation.

Behavioral
Health

Netsmart myAvatar,
Qualifacts CareLogic,
Streamline Health

Specialized compliance requirements. 42 CFR Part 2 substance
use confidentiality. Separate from general health EHR market.

Post-Acute /
LTC

PointClickCare,
MatrixCare, Netsmart

SNF, home health, hospice workflows. Aging population growth
driver. MDS/OASIS regulatory documentation requirements.

Specialty EHR ModMed, Nextech,
Kareo, Veracuity

Vertical-specific: dermatology, OBGYN, orthopedics. Deep
specialty workflow integration vs. generic EHR customization.

Key Market Dynamics

Epic's Gravitational Pull
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Epic's competitive position is the defining story of the current EHR market. With over 36% of US hospital beds

and a strategy of continuous expansion into adjacent functions — population health, revenue cycle management,

scheduling, imaging, telehealth, and ambient AI documentation — Epic has created a gravitational field that

every other vendor must navigate.

Every best-of-breed point solution vendor in the healthcare IT ecosystem faces the same strategic question: can

we survive and differentiate against Epic moving into our space? The answer depends entirely on whether they

can provide clinical or operational value that Epic's integrated approach cannot match at a cost that health

systems are willing to pay.

EXPERT CALL INSIGHT

On expert calls, the single most valuable perspective you can offer is the practitioner's view of Epic's

dominance — not from a vendor brochure, but from the experience of working alongside systems

where Epic is the integration target, the patient data standard, and the competitive benchmark

against which every other system is evaluated.

Oracle Cerner Under Pressure

Oracle acquired Cerner in June 2022 for $28.3 billion in what was one of the largest healthcare IT acquisitions in

history. The strategic logic was sound: Cerner's clinical domain expertise combined with Oracle's cloud

infrastructure, database technology, and enterprise software scale should create a formidable competitor to Epic.

The execution reality has been more complicated. The architectural migration of Cerner's Millennium platform to

Oracle Cloud infrastructure has taken significantly longer and been more disruptive than the initial roadmap

suggested. KLAS Research satisfaction scores for Oracle Cerner have declined since the acquisition. Epic has

been actively marketing to dissatisfied Cerner customers and winning competitive replacement deals at a

meaningful rate.

MEDITECH — The Underestimated Competitor

While industry attention focuses on the Epic-Cerner competition, MEDITECH has quietly executed one of the

more impressive platform transitions in the EHR market. Their Expanse platform — fully web-based, Microsoft

Azure cloud-hosted, and designed for modern browser-based workflows — represents a genuine architectural

modernization from their legacy Magic platform.

MEDITECH has been winning community hospital and critical access hospital deals on a combination of lower

total cost of ownership, strong KLAS satisfaction scores, and the simplicity of a modern web-based architecture

that does not require Windows client management. They are the 'underdog winning on execution' story in the

current market.
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CHAPTER 2

EHR Technology Architecture

Most discussions of EHR systems focus on features and workflows. The architectural layer beneath those

features — how data is stored, how applications are built, how systems communicate with each other, and how

AI capabilities are integrated — is less commonly understood but more important for strategic analysis.

Architecture determines long-term competitive position in ways that individual features do not.

The Four-Layer Architecture Model
A useful framework for understanding EHR technology is a four-layer model: the data and database layer, the

application architecture layer, the integration layer, and the AI and intelligence layer. Each layer builds on the one

below it, and architectural decisions at lower layers constrain or enable what is possible at higher layers.

Layer 1 — Data Model and Database

The database architecture is the foundation on which every other EHR capability is built. Epic uses a proprietary

database called Chronicles, built on InterSystems Caché, which stores clinical data in a highly denormalized,

columnar structure optimized for read-heavy clinical workflows. This architecture enables exceptional read

performance — a physician opening a patient chart retrieves data assembled from dozens of underlying tables

nearly instantaneously.

The tradeoff of Epic's proprietary database is significant: it creates profound vendor lock-in. Health system data

stored in Chronicles cannot be easily migrated to a different system, cannot be directly queried by standard SQL

tools without Epic's reporting infrastructure, and requires Epic-trained personnel to manage. This lock-in is a

feature, not a bug, from Epic's strategic perspective — it is one of their most durable competitive advantages.

Oracle Cerner has historically used Oracle's relational database infrastructure, which provides conventional SQL

querying and more standard data management capabilities. The Oracle Cloud migration is an attempt to leverage

Oracle's database leadership at the platform level — hosting Cerner's clinical data on Oracle's cloud

infrastructure with access to Oracle's analytics and AI tools.

MEDITECH Expanse uses Microsoft Azure as its cloud infrastructure, providing genuine cloud-native hosting with

Azure's security, scalability, and compliance capabilities. Athenahealth has been cloud-native on Amazon Web

Services since its founding, giving it architectural advantages in scalability and modern DevOps practices that

on-premises EHR vendors are still working toward.

Layer 2 — Application Architecture



EHR Intelligence: Architecture, Functionality & Clinical Imaging Chapter 2: Technology Architecture

Badio Health Consulting  |  © 2025  |  Not for redistribution 8

Application architecture refers to how the EHR's user-facing software is built and delivered to end users. The

critical divide in the current market is between thick-client desktop applications — Windows-based software

installed on each workstation — and web-based applications delivered through a standard browser.

Epic's primary clinical application, Hyperspace, is a Windows-based thick client that has been Epic's architecture

for two decades. Epic has been building a web-based counterpart called Hyperdrive, but the transition is ongoing

and Hyperspace remains the primary clinical interface for most Epic health systems. Epic's mobile applications —

Haiku for physician smartphones, Canto for tablets, and Rover for nursing workflows — are purpose-built native

mobile apps rather than browser-based experiences.

MEDITECH Expanse is fully web-based — this is their primary competitive differentiator in head-to-head

evaluations against Epic. The absence of a Windows client means dramatically simpler IT infrastructure

management, no workstation software updates, and access from any device with a browser. For community

hospitals with limited IT staff, this operational simplicity is a meaningful advantage.

Layer 3 — Integration Architecture

The integration layer — how EHR platforms communicate with external systems — is the domain where

practitioner-level technical knowledge creates the most consulting value. Integration architecture determines how

clinical data flows between the EHR and labs, imaging systems, pharmacy systems, coding platforms, billing

systems, and health information exchanges.

HL7 version 2 (HL7 v2) is the dominant integration standard for existing healthcare interfaces. It uses a

pipe-delimited message structure to transmit clinical events — patient admissions (ADT messages), laboratory

results (ORU messages), clinical orders (ORM messages), clinical documents (MDM messages), and financial

transactions (DFT messages). Despite being a standard from the 1980s, HL7 v2 remains the most widely

deployed clinical integration protocol in production healthcare environments.

FHIR (Fast Healthcare Interoperability Resources) is the modern successor standard, using RESTful APIs and

JSON data structures consistent with contemporary software development practices. The 21st Century Cures Act

mandated FHIR R4 API implementation by all certified EHR vendors by 2023, accelerating adoption. FHIR

enables the SMART-on-FHIR application framework, through which third-party applications launch within the

EHR workflow and access patient data through standardized API calls.

EXPERT CALL INSIGHT

The gap between regulatory FHIR compliance and operational HL7 v2 reality is one of the most

valuable practitioner insights you can share on an expert call. Vendors demonstrate FHIR APIs in

procurement processes while the majority of production interfaces in large health systems continue to

run on HL7 v2. Understanding both standards — and the gap between them — is what separates a

practitioner's perspective from a vendor's marketing.

Layer 4 — AI and Ambient Intelligence
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The AI layer is the most rapidly evolving component of EHR architecture and the area attracting the most

investment attention in the current market. The central development is ambient clinical documentation — artificial

intelligence systems that automatically generate structured clinical notes from physician-patient conversations

without requiring the physician to type, dictate, or use templates.

Nuance DAX Copilot, developed through a deep partnership between Microsoft and Epic, is the market leader in

ambient documentation. The system listens to a clinical encounter, understands the conversation using large

language models trained on clinical data, and generates a complete, structured SOAP note that the physician

reviews and approves rather than creates from scratch. Clinical studies have shown time savings of two to three

hours per physician per day — which translates directly to reduced physician burnout, one of the most severe

operational challenges facing health systems.

Epic's architectural advantage in AI stems from their data asset. The Chronicles database contains longitudinal

clinical records for over 350 million patients — a training dataset that no competitor, and no new entrant, can

replicate without decades of time. AI models trained on this data volume can recognize clinical patterns, generate

more accurate documentation, and surface more relevant clinical decision support than models trained on

smaller datasets.

Dimension Epic Oracle Cerner MEDITECH Athenahealth

Database Chronicles
(proprietary)

Oracle DB / Oracle
Cloud

Microsoft Azure AWS cloud-native

App Type Thick-client +
Hyperdrive (web)

Millennium + web
modules

Expanse (fully web) Web-first always

Integration HL7 v2 + FHIR App
Orchard

HL7 v2 + FHIR
Open platform

HL7 v2 + FHIR API-first FHIR
native

AI Strategy DAX Copilot (MSFT
partner)

Oracle AI
Infrastructure

Greenfield AI build athenaOne AI
modules

Cloud Status Private cloud /
hybrid

Migrating to Oracle
Cloud

Azure native AWS native
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CHAPTER 3

Product Functionality — Module by Module

EHR platforms are not single products — they are suites of interconnected modules, each serving a distinct

clinical or operational function. Understanding each module's purpose, the key differentiators between vendors,

and the failure modes that matter in practice provides the analytical foundation for evaluating any EHR

investment.

Clinical Documentation
Clinical documentation is the core function of the EHR — capturing the clinical story of a patient encounter in a

structured, retrievable form. Epic's SmartText system, combined with SmartPhrases and SmartLists, allows

clinicians to build sophisticated documentation templates that semi-automate note creation. The integration with

Nuance DAX Copilot elevates Epic's documentation capability to ambient AI — notes generated automatically

from the physician-patient conversation.

EXPERT CALL INSIGHT

Alert fatigue — the result of poorly calibrated clinical decision support — is the most common

physician complaint about EHR documentation. Systems with too many low-value alerts train

physicians to ignore all alerts, including important ones. Measuring and managing alert burden is a

meaningful quality differentiator between EHR implementations of the same platform.

CPOE and Clinical Decision Support
Computerized Physician Order Entry (CPOE) is the module where clinicians enter orders — medications,

laboratory tests, imaging studies, referrals, and procedures. The quality of clinical decision support (CDS)

embedded in the ordering workflow — drug-drug interaction checking, dose range validation, evidence-based

order sets, and diagnostic decision support — is the primary differentiator between vendors in this module.

EXPERT CALL INSIGHT

Epic's CDS content library, built in partnership with Zynx Health and other clinical content vendors, is

considered the industry standard for large health systems. The strategic value of high-quality CDS is

not just clinical — it is financial. Appropriate order sets reduce unnecessary testing, inappropriate

medication use, and avoidable complications, each of which has direct revenue cycle implications.

Revenue Cycle Management
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Revenue Cycle Management (RCM) encompasses the financial lifecycle of a patient encounter — from

scheduling and registration through charge capture, claim submission, payment posting, and denial

management. The central debate in EHR RCM is integrated versus best-of-breed: should health systems use

their EHR vendor's native RCM tools, or should they deploy specialized revenue cycle platforms?

EXPERT CALL INSIGHT

Epic Resolute is the market benchmark for integrated RCM in large health systems. The argument for

integration is compelling: clinical and financial data in a single system eliminates reconciliation errors,

reduces charge capture lag, and gives RCM staff direct access to clinical documentation for coding

validation. The argument for best-of-breed is that specialized RCM platforms — Waystar, R1 RCM,

Ensemble Health Partners — invest exclusively in revenue cycle innovation in ways that EHR

vendors with broader product portfolios cannot match.

Patient Engagement and Portal
Epic MyChart is the dominant patient portal in the US healthcare market, with over 200 million activated patient

accounts as of 2024. The MyChart network effect is one of Epic's most defensible competitive moats — patients

in Epic health systems expect MyChart, and the familiarity of a universal portal reduces adoption friction in ways

that competing portals cannot replicate.

EXPERT CALL INSIGHT

The network effect of MyChart extends beyond patient convenience. Epic leverages MyChart data for

population health outreach, care gap notifications, and patient-generated health data collection —

creating a feedback loop where a larger patient base generates more data, which enables more

personalized outreach, which drives higher engagement. Competing portals face a genuine structural

disadvantage in this dimension.

Population Health and Analytics
Population health management — the ability to identify and manage patient cohorts with specific risk profiles or

care gaps — has become a central EHR capability as value-based care contracts and quality measure reporting

have expanded. Epic Healthy Planet is Epic's population health module, providing panel management, care gap

identification, HEDIS and STAR measure reporting, and risk stratification using predictive analytics.

The population health module debate mirrors the RCM debate: integrated versus overlay. Third-party population

health platforms — Health Catalyst, Arcadia, Innovaccer — argue that they can aggregate data from multiple

EHR systems (including non-Epic systems in complex multi-hospital environments) and provide more

sophisticated analytics than any single EHR vendor's native tools. Epic's counterargument is that population

health analytics are most powerful when directly connected to the clinical workflow — surfacing care gap alerts in

the physician's morning huddle rather than in a separate analytics dashboard.
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CHAPTER 4

Clinical Procedure Documentation

Clinical procedure documentation is a specialized subset of clinical documentation that addresses how

healthcare providers capture the details of invasive and non-invasive clinical procedures — endoscopies, surgical

cases, cardiac catheterizations, interventional radiology procedures, and others. Unlike general clinical

documentation, procedure documentation must capture structured data elements specific to the procedure type,

integrate with procedure-specific imaging, and meet requirements for procedural coding and billing.

Specialty-Specific Documentation Platforms
The procedure documentation market is characterized by specialty-specific platforms that provide deep workflow

integration with the procedural environment — the endoscopy suite, the cardiac catheterization lab, the operating

room — in ways that general EHR documentation modules have historically not matched.

Platform Specialty Focus Key Capabilities Integration Model

Provation Medical Gastroenterology
/ Endoscopy

Structured endoscopy reports, lesion
tracking, polyp documentation, quality
metrics (adenoma detection rate)

HL7 MDM to EHR,
DICOM to PACS, orders
via ORM

gGastro
(Greenway)

GI / Ambulatory
Gastroenterology

Ambulatory GI workflows, practice
management integration, quality
reporting

HL7 bidirectional EHR
interface

Olympus
EndoWorks

Endoscopy Native Olympus equipment integration,
scope tracking, procedure
documentation

DICOM image capture,
HL7 to EHR

Philips
IntelliSpace
Cardiovascular

Cardiology /
CVIS

Cardiac imaging management,
structured reports (echo, cath, EP),
quality dashboards

DICOM PACS, HL7 EHR
integration

Surgical Theater Surgery / OR 3D surgical planning, procedure
simulation, intraoperative navigation

DICOM imaging, EHR
documentation linkage

EHR Integration Patterns for Procedure Documentation
Procedure documentation platforms connect to the EHR through a combination of HL7 interfaces and DICOM

imaging standards. Understanding this integration architecture is essential for evaluating any procedure

documentation platform and for troubleshooting the most common failure modes.
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The typical integration chain for a gastrointestinal procedure begins when the scheduling system sends an HL7

SIU (Schedule Information Unsolicited) message to the procedure documentation platform, creating the

scheduled procedure in the platform. When the patient arrives, the EHR sends an HL7 ADT^A01 or ADT^A04

message registering the patient for the procedure visit. The procedure is performed and documented in the

specialty platform. Upon completion, the platform sends an HL7 MDM^T02 message carrying the completed

procedure note to the EHR — this is the message that attaches the procedure documentation to the patient's

chart and triggers the coding workflow. Images captured during the procedure are transmitted to the PACS using

DICOM, and HL7 ORU^R01 messages carry any structured result data back to the ordering provider.

THE INTEGRATION CHAIN IN PRACTICE

Schedule (SIU) → Patient Arrival (ADT) → Procedure Performed → Document Sent to EHR

(MDM^T02) → Images to PACS (DICOM) → Results to Ordering Provider (ORU^R01) →
Charge to Billing (DFT^P03). Each arrow is a potential failure point. The analyst who

understands this chain can diagnose integration failures that neither the EHR team nor the

procedure platform team will own independently.

Autonomous and AI-Assisted Procedure Documentation
The same AI forces reshaping general clinical documentation are beginning to impact procedure documentation.

Natural language processing tools can read unstructured procedure notes and extract structured data elements

— polyp size, location, removal technique, histopathology — for quality metrics reporting and registry

submission. Computer vision tools integrated with endoscopy imaging can automatically detect and flag polyps in

real time, generating alerts for the endoscopist and creating the beginning of an automated documentation

record.
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CHAPTER 5

Medical Imaging and PACS

Medical imaging systems represent one of the largest and most technically complex segments of the healthcare

IT market. A Picture Archiving and Communication System (PACS) is the platform that stores, retrieves,

manages, and displays medical images — X-rays, CT scans, MRI studies, ultrasounds, nuclear medicine studies,

and the growing array of specialty imaging types from cardiology, pathology, ophthalmology, and dermatology.

PACS Architecture and the DICOM Standard
PACS architecture centers on the DICOM standard — Digital Imaging and Communications in Medicine — which

defines how medical images are stored, transmitted, and displayed across imaging devices and software

platforms. Every imaging device in a healthcare environment — from a simple X-ray machine to a 3-Tesla MRI

scanner — generates DICOM-formatted files that contain both the image data and structured metadata

describing the study, the patient, the acquisition parameters, and the imaging facility.

A PACS deployment consists of several integrated components: image acquisition (the interface between

imaging devices and the PACS), image storage (the archive, which may be on-premises, cloud-based, or hybrid),

a DICOM server (which receives, processes, and routes images), image display workstations (the diagnostic

viewers used by radiologists), and the integration layer connecting the PACS to the EHR and radiology

information system (RIS).

The connection between the EHR and PACS is bidirectional and HL7-mediated. When a physician orders a

radiology study in the EHR, an HL7 ORM^O01 order message is sent to the RIS, which schedules the study.

When the study is performed, images are sent to the PACS via DICOM. The radiologist reads the study and

generates a report in the RIS. The completed report is sent back to the EHR via HL7 ORU^R01, where it appears

in the ordering physician's results inbox and is attached to the patient's chart.

Enterprise Imaging Evolution
The traditional PACS market has evolved significantly as the definition of 'medical imaging' has expanded beyond

radiology to encompass cardiology, pathology, dermatology, ophthalmology, wound care, and endoscopy. The

concept of Enterprise Imaging refers to a unified imaging platform that manages all clinical images across all

specialties from a single archive and viewing infrastructure, rather than maintaining separate PACS systems for

each imaging specialty.

Vendor Neutral Archives (VNAs) are a key component of enterprise imaging strategy. A VNA stores DICOM

images in a standard format that is independent of any specific PACS vendor — enabling health systems to

replace their diagnostic viewer or add new imaging specialties without migrating the underlying image archive.
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VNAs represent the architectural shift from vendor-locked imaging infrastructure to a more flexible, composable

approach.

Vendor Market Position Strengths Deployment Model

Sectra Premium radiology
and enterprise
imaging

Highest KLAS satisfaction scores,
strong enterprise imaging strategy,
Nordic heritage with US growth

On-premises and cloud

Intelerad Mid-market
radiology and
teleradiology

Strong teleradiology capabilities,
cloud-native architecture, competitive
pricing

Cloud-native

Fujifilm Synapse Broad radiology
and enterprise

Full enterprise imaging suite, strong
cardiology integration, established US
presence

On-premises and cloud

Change
Healthcare
(Optum)

Large health
system enterprise

Scale, deep EHR integration
experience, revenue cycle connectivity

Hybrid

Epic Imaging
(Novius)

Epic-integrated
radiology

Native Epic integration, single-vendor
strategy, growing capabilities

Cloud (Epic-hosted)

AI in Medical Imaging
Artificial intelligence applications in medical imaging represent the most mature and clinically validated use of AI

in healthcare. Radiology AI tools have received FDA clearance for a range of clinical applications — stroke

detection (Viz.ai), pulmonary embolism detection (Aidoc), pneumothorax identification, fracture detection, and

mammography computer-aided detection, among many others.

The market structure for imaging AI is fragmented: dozens of point solution vendors have built AI tools for specific

imaging findings or specific body systems, and the PACS market has not yet consolidated around a single AI

integration framework. Health systems evaluating imaging AI must manage a complex landscape of multiple AI

vendors, multiple integration models, and variable levels of clinical evidence supporting each tool.

EXPERT CALL INSIGHT

The imaging AI integration challenge is one of the most actionable insights for consulting clients

researching this market. Health systems want AI tools that integrate directly into the radiologist

workflow within the PACS viewer — not tools that require separate logins, separate platforms, or

post-hoc review. The vendors building native PACS-integrated AI (Sectra's AI marketplace,

Intelerad's AI integration framework) have a structural advantage over point solution AI vendors who

require separate platforms.
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CHAPTER 6

Buyer Behavior and Implementation Economics

Understanding how health systems actually buy EHR systems — who makes the decision, how long it takes,

what it costs, and what causes them to switch — is as important for strategic analysis as understanding the

products themselves. The buyer dynamics of the EHR market are unusual in enterprise software and explain

much of the competitive structure that we observe.

The EHR Selection Process
Large health system EHR selections are multi-year, multi-stakeholder processes that consume significant

organizational resources and carry substantial strategic risk. The typical selection process for a health system

with more than 500 beds proceeds through seven stages over 12 to 24 months.

Stage Timeline Key Activities Decision Makers

1. Intake &
Business
Case

Month 1–2 IT governance review, current state pain
documentation, initial cost-benefit analysis

CIO, CMIO, CFO

2. Requirem
ents & RFP

Month 3–4 Clinical and operational requirements
documentation, vendor shortlist, RFP issued

IT, Clinical, Legal

3. Vendor De
monstration
s

Month 4–6 Scripted demonstrations against use cases,
scoring against requirements matrix

All stakeholders

4. Reference
Site Visits

Month 6–8 On-site visits to 2-3 live reference health
systems per finalist vendor

Executive team

5. Contract
Negotiation

Month
8–10

Multi-year software licensing, implementation
services, SLA, data ownership terms

Legal, CFO, CIO

6. Board
Approval

Month
10–12

Capital expenditure approval, final vendor
selection announcement

Board, CEO

7. Implement
ation

Year 2–5 Design, build, test, train, go-live for all
modules and facilities

Implementation team

Implementation Cost and Timeline Reality
EHR implementations are among the most expensive IT projects undertaken by any organization. A large-scale

Epic implementation for a multi-hospital academic medical center or integrated delivery network can range from
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100 million to over one billion dollars in total cost of ownership across the full project lifecycle, including software

licensing, implementation services, hardware, training, and the productivity loss during transition.

The productivity loss during go-live is frequently underestimated in project budgets. Clinical staff operating with

unfamiliar workflows, reduced documentation efficiency during the learning curve, and the burden of running

parallel systems during transition periods regularly add 10 to 30 percent to projected implementation costs.

Health systems that budget only for software and implementation services often face significant unbudgeted

costs associated with overtime, contract staff, and productivity recovery.

THE IMPLEMENTATION ECONOMICS SUMMARY

Community hospital (200 beds): $20M–$60M total. Regional health system (500 beds, 3

facilities): $80M–$200M. Large academic medical center or IDN: $200M–$1B+. Timeline to

positive ROI: 3–5 years in most published analyses. Timeline to full optimization: 5–7 years.

These figures explain why health systems switch EHRs infrequently — the cost and

disruption of switching are so high that only extraordinary circumstances justify it.

What Drives Switching
The single most important insight about EHR market dynamics for consulting and investment analysis is that

health systems switch EHR vendors very rarely and almost never voluntarily. The primary driver of EHR

switching is merger and acquisition activity — when a health system is acquired by or merges with a larger

system on a different EHR platform, consolidation to the acquiring system's platform is typically required within

three to five years. This M&A-driven; consolidation explains the majority of Epic's market share growth over the

past decade.

Catastrophic go-live failure — documented cases where clinical operations are so severely disrupted that patient

safety is compromised or the board intervenes — is the second driver of switching. These events are rare but

have occurred at identifiable health systems, and their public documentation creates reputational consequences

for both the health system and the EHR vendor.

Cost pressure in community hospitals — where the capital requirements for Epic's total cost of ownership are

genuinely prohibitive — drives switching to lower-cost alternatives including MEDITECH Expanse and Evident.

This is a segment-specific dynamic that does not apply to large health systems where Epic's integration

advantages outweigh the cost premium.

EXPERT CALL INSIGHT
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Switching cost is Epic's most powerful competitive advantage — more powerful than any individual

product feature. Once a large health system is live on Epic, the organizational cost of switching —

data migration, workflow redesign, retraining of thousands of clinical staff, loss of the MyChart patient

network — is functionally prohibitive for most organizations. This structural lock-in is why Epic's

market share compounds over time and why competitive replacement of Epic at large health systems

is exceedingly rare.



EHR Intelligence: Architecture, Functionality & Clinical Imaging Chapter 5: Medical Imaging & PACS

Badio Health Consulting  |  © 2025  |  Not for redistribution 19

CONCLUSION

How to Use This Knowledge

The EHR market, clinical procedure documentation, and medical imaging are domains where practitioner

knowledge commands a significant premium in advisory and consulting markets precisely because so few people

have both the clinical workflow literacy and the technical systems understanding to speak credibly across all

three layers.

The frameworks in this guide — the four-layer architecture model, the module-by-module functional analysis, the

buyer behavior economics, the integration chain for procedure documentation and imaging — are designed to

give you structured mental models that you can apply across any specific client question or market research

engagement.

The most valuable thing this knowledge enables is not answering questions about specific EHR features. It is the

ability to explain why the market looks the way it does — why Epic's dominance is architectural and not just

commercial, why Oracle Cerner's challenges are execution rather than strategic, why MEDITECH is winning

community hospital deals, why AI is reshaping documentation faster than any other EHR module, and why health

systems almost never switch voluntarily.

CONTINUING YOUR DEVELOPMENT

KLAS Research (klasresearch.com) — industry-standard EHR vendor performance data.

HIMSS Analytics — healthcare IT market sizing and adoption trends. Becker's Health IT —

daily news on vendor moves and health system IT decisions. ONC Health IT Dashboard —

federal data on EHR adoption and market share. AHIMA Body of Knowledge — health

information management practice standards. HL7.org — official HL7 v2 and FHIR

specifications and implementation guides.
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