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Ultrafast multi-slice CT







VOXEL-MAN Gallery

Images and movies, created with VOXEL-MAN
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VITAL IMAGES

An advanced medical imaging software company.

Version 1 2 8O0
Copyright 1993 98 MEG —® VTK VITREA® 2, Imaging Software

; The Visualization ToolKit (VTK) is an open
R - - . 4 e source, freely available software system for
Umvm:lty Qf Pmylvamu - 3D computer graphics, image processing,
\ o and wvisualization used by thousands of

researchers and developers around the world
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Challenges

+ More Images...
¢ More dimensions....
+ Multimodality...

¢ Image-based interventions...

Image display and manipuiation tools
are lagging behind...




Navigating the 5th Dimension
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+ 3rd Dimension data (CT-MR volumes)

+ 4th Dimension = time (Dynamic)

+ 4th Dimension = modality (l.e. F ¢ 3
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[ Patient Late to Hospital| | Preoperative Instructions Not Followed |

[ cancellation: Patient Il | | Missing Results / Documents |

I Test Reporting Delay \ | Staffing Limitations
[ Testing Resource Scarce | Day of Surgery Procedure Delay | [ Unanticipated Event | | Staffing Limitations
"Late / Missed Appointments | | Uncooperative Patient | | Uncontrolled Pain | | Post-op Testing Delay |
Insurance Problem | [ Impaired Communication | | Prolonged Recovery | [ Bed Not Ready |
G ) ['OR Running Late |

\ Impaired Communication | V ' ' ' ' ' |Emergency Demand for OR | [Transfe_r_ to ICU J ' ‘ V ' ' No Transportation

Preoperative Period Intraoperative Period Postop Period

AAAAAAA A AAAAAAAAA

[ Presurgical Education | "Day of surg testing & procedures | [ Transfer Care to PACU team |
Consent: Surgery
Specialty Referral [ Nursing Preop Assessment / Exam | [Find / Act on Test Results |

[ Schedule Case in OR | Into Hospital Attire [Recover from Anesthesial

_Request Surgical Equipment | [ Match Patient to procedure | | Pain Management |
| Set up Preop Evaluation | [@ ‘Discharge from Recovery area
[ More Diagnostic testing | m
@ | Confirmatory phone call | ‘M‘
[ Preop Eval / Exam / Education: Nursing | [ Gather Information | | Post Recovery Lounge|
[Preop Eval / Exam / Education: Anesthesia ] | More Diagnostic testing |

\ Transport to Recovery area\ A‘ A

\ Decision for Surgery \ \ Transport to OR area |

© Sandberg 2004 [Consent: Anesthesia| | Logistical instructions to Patient |




| Procedure Mis-booked | | Missing Information ICU Transport |

| Laterality Mis-booked | | Need Further Preop Workup | Staffing Limitations
| Surgical Equip Not Avail | \ Difficult Vascular Access \ | Peri-emergence Event |

| Anes Equip Not Available | | Difficult Regional Anesthesia | [Prolonged Emergence |

| Pt Care Equipment Failure | [Complicated Induction | [ Difficult Anc Surg Proc |
[ Missing Anes Equipment | [ Difficult Ancillary Proc Anes | Dispo Change
Monitor Failure Critical Anes Event | Surgical Procedure Changes |

[ Missing Surgical Equipment | [Unanticipated Surgical Event |
| Absent Personnel | Broken Equi t | | Obtain Repl t
' "' ' " ' [Broken Equipment | | Obtain Replacement | "Y'V '

Preop Period Intraoperative Period Postop Period

Set up Anesthesia Machine ‘ AAA ‘ A ‘ A A ‘ A AA A | Electrocautery On ‘ Final Setup ‘ A A A AAA‘ A
Set up Monitors [Prep & Drape | Operate

Prepare vascular access Surgical Exam | Path Consult
| obtain Instruments | Position Patient Imaging |

| Open / Set up Instruments | Review Images | Closure |
[Prepare Pt. Care Devices | ‘ Urinary Catheter | Aﬁ;Dressm_gs

‘:E?‘y‘?"@ﬁ"ﬁ)’?s in OR Area;| ._Induce Anesthesia ] IAnciIIary Surgical Procedures
[|dentit_y/Procedure/Lateralit_y [Get Surgeon to OR \ Create Surgical Record |

‘Ar_‘l_es‘rj}esia Re-eval / Exam ] ‘Create Nursing Record | Write Orders

'Transfer to OR Bed |"I-\ncillary Anesthetic Procedures } ‘ Emergence from Anesthesia‘

| Vascular Access | I Create Anesthetic Record ‘ Transfer to Stretcher |

\ éggly Monitors | \ Patient into OR | | Reconnect Monitors | | Transport
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Graphic 1 : Modeling Operating-Block Workflow - Resume
Tasks, Resources and Constraints - (Probability of event P]- WM C extended notation]
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