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The Cyber Siege: Inside a Modern 

Ransomware Attack in the Age of AI 
 

The Anatomy of a Modern Cyber Siege: From Routine 

Outage to Active Crisis 
 
For the executive leadership and security defenders of an enterprise, the onset of a 

ransomware attack is rarely marked by an obvious, catastrophic alert; instead, it routinely 

presents as a mundane IT support ticket. This phenomenon, known as the "outage illusion," 

was vividly demonstrated during the LockBit ransomware attack at the University of Health 

Sciences and Pharmacy (UHSP), where what initially appeared to be a standard, localized 

server outage rapidly unmasked itself as a systemic encryption event that altered the 

institution's operational trajectory for months. When a cyberattack strikes, it quickly moves 

beyond a technical concern, manifesting as an acute human crisis that halts basic 

organizational functions. 

 

The immediate operational shock is illustrated by critical infrastructure and healthcare 

environments, such as regional hospitals, where system lockouts force clinical staff to 

immediately abandon digital electronic health record platforms and pivot to paper-based charts. 

The initial reaction of internal IT teams is often governed by a psychological reflex of denial, 

wherein engineers misattribute anomalous network behaviors to physical component failures. 

This leads to attempts to reboot, reimage, or "clean" the affected machines to restore normal 

operations quickly. 

 

However, this defensive instinct is highly destructive; executing a reboot or a system rebuild 

immediately purges volatile RAM, erasing the very forensic trace evidence, active command-

and-control communication sessions, and in-memory cryptographic decryption keys that 

external forensic incident response teams require to perform root-cause analysis and limit 

regulatory liability. The trajectory of the first twenty-four hours of an attack dictates the duration 

of the subsequent recovery effort. Rather than rushing to reimage, seasoned defenders employ 

a highly disciplined triage protocol: calling in legal, insurance, and law enforcement partners, 

isolating infected subnets at the network switch level, disabling compromised directory 

accounts, and halting automated backup replication to prevent the synchronization of encrypted 

volumes. 
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Operational Metric Statistical Value Organizational and 

Business Implications 

Global Frequency of 

Ransomware Attacks 

Once every 11 seconds Represents a constant 

background threat vector 

requiring perpetual 

operational readiness rather 

than episodic response 

planning. 

Average Global Cost of a 

Data Breach 

$4.88 million Reflects heavy regulatory 

fines, legal class-action 

exposures, operational 

downtime, and post-incident 

investigation overhead. 

Post-Incident Leadership 

Attrition 

25% within 12 months High turnover of Chief 

Information Security 

Officers (CISOs) and IT 

Directors due to intense 

board scrutiny and 

perceived systemic failure. 

Average Financial Impact of 

Downtime 

$274,000 Derived from lost employee 

productivity, operational 

stagnation, emergency 

consultant fees, and 

immediate revenue loss. 

Projected Annual Global 

Ransomware Damages 

$265 billion by 2031 Highlights the immense 

scaling of cybercrime 

monetization, driving 

insurance carriers to 

enforce strict preparedness 

mandates. 
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The Asymmetry of Speed: Human Preparation vs. AI 

Orchestration 
 
In the age of artificial intelligence, what was once a methodical, human-led network infiltration 

has transformed into a high-velocity, machine-speed siege. The gap in preparation and 

execution time between traditional ransomware and AI-powered variants has shifted the tactical 

advantage heavily toward threat actors. 

To put this asymmetry into perspective, establishing a traditional, highly targeted phishing 

campaign manually takes a cybercriminal roughly three days; this involves standing up 

infrastructure, designing convincing landing pages, configuring reverse proxies, and manually 

writing templates. With generative AI, an attacker can generate 30 customized campaign 

variations and customized login pages in minutes, allowing a fully automated infrastructure to be 

deployed and active within 24 hours. When combining specialized AI agents with automated 

orchestration, a deployment sequence that previously required five days of manual setup is 

compressed into a 48-hour automated launch. 

Once initial access is secured, the speed of propagation is even more alarming. In traditional 

human-led operations, the "breakout time"—the duration from initial access to lateral 

movement—historically allowed defenders a small window to intervene. Today, AI has plunged 

average breakout times to just 18 minutes, with the fastest cases measured in mere seconds. 

Because AI bots can perform automated reconnaissance, probe vulnerabilities, and execute 

lateral movement simultaneously across thousands of nodes, they scale attacks to millions of 

systems with minimal human oversight. 

This was demonstrated in late 2025 when the HexStrike threat group exploited a newly 

disclosed software vulnerability across more than 8,000 distinct endpoints in under 10 minutes. 

Similarly, advanced proof-of-concept AI strains like "PromptLock" can execute their entire attack 

chain—from initial system profiling to complete network-wide encryption—in minutes. This 

speed completely outpaces standard human response times, leaving Security Operations 

Centers (SOCs) that rely on 15-to-30-minute analyst triage loops struggling to contain the threat 

before encryption is already underway. 

 

The EDR Paradox: Why Traditional Defenses Fail 

Against Adaptive Malware 
 
As ransomware evolves, Endpoint Detection and Response (EDR) platforms are finding it 

increasingly difficult to detect and neutralize AI-orchestrated payloads. Traditional EDR relies on 

two primary methodologies: signature-based matching (looking for known file hashes or static 

code structures) and heuristic behavioral monitoring (looking for suspicious activity sequences 

like rapid file modifications or command execution). AI ransomware systematically neutralizes 

both approaches. 

● On-the-Fly Polymorphism: AI-driven ransomware does not rely on static, pre-compiled 

binaries that security vendors can easily catalog. Strains like PromptLock utilize 
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embedded generative AI models to dynamically generate unique, malicious Lua scripts 

on-the-fly directly on the compromised device. Because the code structure, execution 

paths, and payloads mutate uniquely for every single victim, there is no consistent file 

hash or static signature for an EDR tool to match. 

● Bypassing Behavioral and Heuristic Controls: Rather than executing a loud, 

predictable sequence of file encryptions that would trigger behavioral threshold alerts, AI-

driven malware continuously monitors how local security systems are responding. By 

analyzing the configurations and defenses it encounters, the ransomware adapts its 

execution timing and communication patterns to mimic normal administrative system 

activity, blending seamlessly into routine network traffic. 

● Intermittent Encryption: To further bypass behavioral controls that look for heavy, 

sustained disk I/O activity, AI ransomware employs "intermittent encryption." Instead of 

encrypting an entire file, it encrypts data in fragments—such as encrypting one byte and 

skipping the next two (a 1:2 encryption ratio). This renders the target files and virtual 

machine disks completely unusable, yet it alters the file entropy and I/O signature so 

subtly that standard behavioral triggers are never activated. 

● Automated Evolutionary Testing: Before ever deploying a payload, attackers use AI to 

run automated evolution cycles. The AI generates thousands of unique malware variants 

and tests them against public and commercial security tools in an automated sandbox 

environment until it identifies a variant that achieves a 100% evasion rate. Once inside, 

these highly optimized payloads actively disable endpoint security controls, bypass the 

Windows Antimalware Scan Interface (AMSI), and perform process hollowing to blind 

local EDR agents before executing the main encryption sequence. 

 

The Technical Kill Chain and the Compromise of 

Infrastructure 
 
Despite the emergence of automated AI orchestration, many ransomware operations still rely on 

basic, unpatched administrative vulnerabilities to gain their initial foothold. Security assessments 

by the Cybersecurity and Infrastructure Security Agency (CISA) confirm that the compromise of 

valid credentials remains the primary root cause of critical infrastructure intrusions. When threat 

actors combine credential harvesting with targeted, AI-personalized spear-phishing campaigns, 

they successfully infiltrate up to ninety percent of target environments. 

Attackers exploit unconfigured internet-facing gateways, external Remote Desktop Protocol 

(RDP) endpoints, and virtual private network (VPN) appliances lacking multi-factor 

authentication (MFA). In many cases, organizations operate under the false assumption that 

MFA is enforced globally, only for attackers to execute weeks-long password spraying 

campaigns that identify omitted service accounts or exploit legacy admin portals. Additionally, 

supply chain exposures frequently introduce risk, such as when an outsourced third-party IT 

vendor connects a custom VPN appliance to the enterprise network utilizing default, unchanged 

administrative credentials. 

Once initial access is established, threat actors prioritize defense evasion and privilege 
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escalation. Rather than deploying loud, signature-heavy malware that would trigger endpoint 

detection systems, attackers use legitimate administrative tools—such as TeamViewer, 

AnyDesk, and Rclone—allowing them to move laterally across the network with a minimal 

malware footprint. This technique makes their movements indistinguishable from standard 

administrative behavior. 

Prior to triggering encryption, attackers focus on neutralizing the organization's recovery 

options. Threat actors target virtualized environments, specifically VMware and Hyper-V 

hypervisors, where they systematically delete volume shadow copies, disable backup software 

agents, modify retention policies to trigger premature purging of archives, and encrypt local 

backup repositories. 

To counter this, resilient enterprises deploy cloud-native tools like Eon, which leverage Cloud 

Backup Posture Management (CBPM) to scan backup metadata for sudden changes, jumps in 

file entropy, or unauthorized encryption. This allows security teams to identify the last clean 

recovery point without reintroducing dormant malware into production environments. 

 

Attacker 

Infiltration Vector 

Statistical 

Prevalence 

Technical Exploit 

Mechanism 

Operational 

Defense and 

Remediation 

Valid Credential 

Abuse 

54% of intrusions Hijacking of active 

or former employee 

accounts, default 

admin profiles, and 

unrotated service 

accounts. 

Universal multi-

factor 

authentication 

(MFA), continuous 

Active Directory 

audits, and 

credential rotation. 

Spear-Phishing 

Links 

33% of intrusions Delivery of 

malicious URLs that 

harvest credentials 

or execute drive-by 

downloads on 

unpatched 

browsers. 

Automated email 

sandboxing, 

phishing simulation 

training, and 

browser isolation 

technologies. 

Spear-Phishing 

Attachments 

3% of intrusions Weaponized PDF, 

Office, or zip files 

containing primary 

downloader 

payloads or dropper 

Strict attachment 

blocking policies, 

endpoint 

containment, and 

credential 
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malware. harvesting alerts. 

External Remote 

Services 

3% of intrusions Direct target 

exploits of 

unpatched virtual 

private networks 

and open Remote 

Desktop Protocol 

ports. 

Network 

segmentation, 

disabling legacy 

RDP at the firewall, 

and implementing 

zero-trust network 

access. 

Public-Facing 

Applications 

1% of intrusions Direct exploitation 

of unpatched, high-

severity 

vulnerabilities 

(CVEs) on internet-

connected servers. 

Continuous 

vulnerability 

management and 

immediate patching 

of critical boundary 

infrastructure. 

The Infiltrated War Room: Internal Communication 

Hijacking and Session Cookie Theft 
 
A compounding risk of a ransomware attack is that the threat actors may remain active within 

the corporate network, directly monitoring the organization's incident response activities. CISA's 

Cyber Safety Review Board documented this behavior during the Lapsus$ campaigns, noting 

that threat actors frequently join compromised internal Slack workspaces, Microsoft Teams 

channels, and Zoom calls. 

By lurking in these communication channels, attackers can observe the security team’s hunting 

strategies, identify which compromised nodes have been discovered, and learn where the 

forensics teams are focusing their remediation efforts. If the threat actor realizes their access is 

being systematically revoked, they will often accelerate their payload execution, deploying 

encryption commands across all reachable hosts before the network can be taken offline. 

This form of internal espionage is frequently achieved through session cookie hijacking. 

Attackers use infostealer malware or process hollowing techniques to extract active 

authentication tokens directly from the memory of an employee’s browser. Because these stolen 

session cookies represent already-authenticated states, they completely bypass any multi-factor 

authentication (MFA) protocols. 

The real-world impact of this technique is demonstrated by several major security incidents: 

● The Disney Slack Infiltration: A Russian-affiliated hacking group acquired session 

cookies from an employee's compromised endpoint, enabling them to bypass MFA and 

exfiltrate a 1.2-terabyte trove of internal Slack data, including proprietary source code, 
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internal web APIs, and details on unreleased projects. 

● The Nikkei Breach: Malware on an employee's computer allowed attackers to harvest 

Slack authentication credentials, exposing the entire chat history, names, and email 

addresses of 17,368 registered users. 

● The Electronic Arts and Uber Compromises: Attackers purchased session cookies on 

the dark web for as little as ten dollars, allowing them to impersonate legitimate staff and 

trick internal IT administrators into granting broader network privileges. 

These incidents highlight the danger of relying on standard, in-network communications during 

an active breach. For an organization under cyber-siege, switching to a dedicated out-of-band 

(OOB) communication platform is critical. 

To be effective, this communication must align with the "Cyber Trifecta" of incident response 

communications. First, the platform must operate completely out-of-band, meaning it shares no 

active directory, single sign-on (SSO), or hosting dependencies with the compromised corporate 

network. Second, it must utilize end-to-end encryption to protect conversations from both 

external threat actors and potential internal insider threats. Finally, the platform cannot sacrifice 

enterprise administrative controls. 

While consumer privacy applications like Signal or WhatsApp provide encryption, they lack 

centralized user management, corporate compliance auditing, and secure retention of business 

records. True operational resilience requires dedicated platforms like Sentinel or ArmorText, 

which maintain strict governance controls without reintroducing any dependencies on the 

compromised corporate directory. 

 

Collaboration 

Platform 

Compromise 

Vector 

Scale and Scope 

of Exfiltrated Data 

Key Security 

Controls Violated 

Disney Slack 

Workspace 

Stolen session 

cookies from 

malware-infected 

employee device 

1.2 Terabytes of 

internal chats, API 

keys, source code, 

and unreleased 

projects 

Multi-Factor 

Authentication 

(MFA) bypassed via 

active token theft. 

Nikkei Slack 

Platform 

Infostealer malware 

harvesting Slack 

authentication 

credentials 

Complete names, 

emails, and full chat 

histories of 17,368 

individuals 

Endpoint security 

controls failed to 

detect credential 

harvesting. 

Uber Corporate 

Slack 

Stolen session 

credentials 

combined with 

Exposure of 

administrative 

infrastructure and 

internal financial 

Identity verification 

and help desk 

verification 
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social engineering databases protocols bypassed. 

Electronic Arts 

Slack 

Stolen active 

browser session 

cookie purchased 

for $10 

System access 

credentials and 

source code for 

proprietary gaming 

engines 

MFA bypassed; 

lack of endpoint 

browser memory 

protections. 

Microsoft Teams 

(Storm-1811 

Campaigns) 

Phishing lures and 

voice call help desk 

impersonations 

Administrative 

tenant control and 

secondary 

deployment of 

ransomware 

User privilege 

controls and help 

desk verification 

mechanisms. 

The Human Element: Emotional Trajectories, 

Psychological Trauma, and Corporate Strain 
While the technical recovery from an attack is carefully mapped, the human toll on responders 

and the broader workforce is often overlooked. The emotional trajectory of an incident response 

team typically follows a documented model of six phases adapted from grief-counseling 

frameworks: Denial, Panic, Frustration, Depression, Acceptance, and Return to Normal. 

The Denial phase occurs when unusual network activities are dismissed as minor component 

glitches, which delays escalating the incident. As the extent of the encryption is realized, the 

organization experiences Panic, where disjointed, unstructured recovery efforts diffuse focus 

and exhaust personnel. 

This leads directly to Frustration and Depression. Security teams face intense pressure from 

leadership while working sixty-hour weeks with little to no sleep, which can result in 

communication breakdowns and a siege mentality. At this stage, attempting to identify the root 

cause can devolve into a hunt for blame, driving defensive behavior and destroying 

collaboration. 

Once Acceptance is achieved, systematic recovery can begin. However, the final phase—the 

Return to Normal—presents its own risks. As the immediate crisis subsides, executive focus 

and security funding often shift back to standard business priorities, leading to complacency 

before the network is fully hardened. 

Beyond the technical team, a ransomware attack causes significant psychological distress 

across the entire organization. In healthcare, breaches of patient data trigger acute anxiety 

similar to clinical trauma or PTSD. Studies show that over twenty-five percent of patients may 

withhold critical medical information post-breach due to privacy concerns, which can directly 

degrade the quality of clinical care. 

Additionally, general employees experience heightened stress when administrative systems go 
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dark, stalling projects and leaving them to worry about their exposed personal information. This 

was seen in the Ahold Delhaize breach, where the theft of bank details and salary data caused 

widespread anxiety among the workforce. 

Furthermore, employees who accidentally click on a phishing link often face severe personal 

guilt, feeling solely responsible for the organization's operational crisis. 

 

Psychological 

Metric 

Statistical 

Prevalence 

Primary 

Psychological 

Drivers 

Long-Term 

Organizational 

and Operational 

Effects 

Defender Threat 

Anxiety 

41% of IT/security 

personnel 

Constant fear of 

future attacks and 

loss of professional 

confidence. 

Increased 

absenteeism and 

diminished vigilance 

during routine 

operations. 

Executive and 

Management 

Pressure 

40% of IT/security 

personnel 

Demands for rapid 

recovery and board 

scrutiny during 

downtime. 

Defensive decision-

making and friction 

between security 

and business units. 

Post-Incident Staff 

Absenteeism 

31% of IT/security 

personnel 

Exhaustion, 

burnout, and mental 

health strain from 

extended crisis 

operations. 

Reduced capacity 

of the security team 

during critical 

recovery phases. 

Post-Incident 

Professional 

Recognition 

31% of IT/security 

personnel 

Executive validation 

of the team's 

recovery efforts. 

Improved long-term 

retention and higher 

status for the 

security 

department. 

Professional Guilt 

and Self-Blame 

33% of IT/security 

personnel 

Regret over missed 

indicators, failed 

tools, or perceived 

errors. 

Lower morale, 

diminished self-

confidence, and a 

fearful work culture. 
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Patient Clinical 

Trust Loss 

25% of affected 

patients 

Fear of sensitive 

medical or financial 

records being 

exposed. 

Patients withholding 

critical health 

history details, 

degrading care. 

The Path to Rebuilding: Structured Hardening and the 

Post-Mortem Discipline 
Rebuilding after an attack requires a structured transition from emergency containment to 

systemic hardening. This process is anchored by a blameless post-mortem review, which 

should be conducted immediately after the incident is resolved while key details are fresh. 

The primary goal is to examine the incident to identify what went wrong, what succeeded, and 

where security gaps exist. The post-mortem owner—appointed by the Incident Commander—

leads a collaborative effort across IT, security, legal, and public relations teams to construct an 

accurate timeline and calculate recovery metrics, including Mean Time to Detect (MTTD) and 

Mean Time to Respond (MTTR). 

A key part of this process is Palo Alto Networks' seven-step post-mortem model, which guides 

the organization through evaluating its response and identifying preventative steps. This 

methodology includes a critical document security protocol: any physical incident timelines, 

network diagrams, or system ticket reports distributed during the review must be collected and 

shredded afterward to prevent this highly sensitive information from falling into the hands of 

threat actors. 

Security teams also address the Action Fraud expectation gap. Many organizations mistakenly 

assume that reporting an incident to agencies like Action Fraud will yield hands-on technical 

assistance, decryption keys, or immediate criminal investigations. In reality, these reporting 

portals primarily serve to collect threat intelligence. Incident response teams must understand 

that they are responsible for their own hands-on recovery, forensic collections, and system 

rebuilding. 

To build a more resilient environment, security leaders implement a structured 30-60-90-120 

day hardening plan. This begins with deploying Active Directory deception techniques, such as 

creating decoy "honeypot" accounts at both alphabetical extremes—starting with "A" and "Z"—

to catch attackers attempting to map the directory structure. 

Additionally, organizations rotate all domain controller passwords, reset service account tokens, 

and enforce strict endpoint privilege boundaries. To prevent recurring compromises, IT teams 

must inspect physical hardware, verify BIOS/UEFI firmware integrity, and ensure that backup 

infrastructure is logically air-gapped with independent credentials. 

By adopting a blameless post-mortem culture and establishing a clear recovery plan, 

organizations can transform a crisis into a powerful driver for lasting security resilience. 

Hardening Key Operational Specific Security Expected 
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Timeline Objectives Actions Required Resilience 

Outcome 

Immediate 

Hardening (Day 1 - 

30) 

Core Identity 

Protection and 

Endpoint 

Containment 

Reset all directory 

passwords, enforce 

global multi-factor 

authentication, and 

deploy EDR agents 

on isolated subnets. 

Stops the 

immediate spread 

of the attack and 

prevents attackers 

from using 

compromised 

credentials. 

Intermediate 

Hardening (Day 31 

- 60) 

Network and 

Directory 

Rebuilding 

Rebuild Active 

Directory, isolate 

virtual hypervisors, 

and establish decoy 

honeypot accounts 

to catch directory 

enumeration. 

Protects key 

directory assets and 

exposes lateral 

movement within 

the network. 

Advanced 

Hardening (Day 61 

- 90) 

Backup Verification 

and Platform 

Hardening 

Implement logical 

air-gapping for 

backups, verify 

BIOS/UEFI 

firmware integrity, 

and establish out-

of-band 

communication 

systems. 

Secures the 

recovery 

infrastructure and 

ensures safe 

communication 

during future 

events. 

Strategic Resilience 

(Day 91 - 120+) 

Governance and 

Threat Intelligence 

Alignment 

Connect post-

mortem findings to 

corporate risk 

registers, conduct 

crisis simulations, 

and establish 

incident response 

retainers. 

Aligns security 

operations with 

corporate 

governance to 

maintain long-term 

funding and focus. 
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