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CLI & Infrapopliteal Obstructions 

1.  Severe Sxs 

    ; often critical ischemia 

2.  DM; up to 80% 

3.  Older Patients 

4.  Significantly more 

     concomitant diseases    

(Cardiac, Cerebrovascular, 

Renal, Pulmonary) 



Infrapopliteal Lesions in Critical Limb 

Ischemia (CLI) 



DM and PAD and/or CRI 

• Lethal combination; ‘Silent Killer’ 

• Higher potential risk for amputation 

• Higher prevalence of CAD, silent myocardial 

ischemia/infarction, multivessel and diffuse 

disease 

• Higher risk of morbidity and mortality 

• Marked reduction in life expectancy 

• Marked increase in health care costs 



Surgery vs. Intervention 

** Decision depends of Patient’s and Physician’s Factors 

    1. Co-morbidity 

    2. Availability of veins 

    3. Morphology of the obstruction 

    4. Cooperative pt and pt’s family 

    5. Truly symptomatic lesion  





Never give up & Until tired or expire… 





Pending Expire…. 



Wound and Diabetic Foot Center 

Korea University Guro Hospital 
www.woundcenter.co.kr 



Multi-department Cowork in KUGH 2011 

No Department Main Contribution Fields 

1 Cardiology 1. Evaluation of PAD (ABI, CTA and so on) 

2. EVT for vascular compromised limbs 

3. Concomitant screen and management of cardiovascular disease 

2 Plastic Surgery 1. Non-invasive work up for CLI (TcPO2 measure, Doppler) 

2. Non-surgical wound management (Cell therapy, wound dressing, hyperbaric oxygen therapy) 

3. Surgical wound management (debridement, minor amputation) 

3 Vascular Surgery /Chest Surgery 1. Cowork for EVT 

2. Surgical bypass and surgical back up support 

4 Radiology 1. Image analysis 

2. Cowork for EVT 

5 Endocrinology Evaluation and management of DM 

6 Nephrology Evaluation and management of CRI, Renal replacement therapy (HD or PD) 

7 Infection 1. Evaluation of microbiology in infected wound 

2. Guide antibiotics manage and controlling infection 

8 Anesthesia/Pain Clinic 1. Work up with pre/post PTA thermography 

2. Pain control 

9 Clinical laboratory/ Clinical patholog

y 

1. Microorganism; culture and sensitivity test 

2. Variety of laboratory examination 

10 Orthopedic surgery Major amputation 



Peripheral Vascular Disease Clinic 

-Wound and Diabetic Foot Clinic- 

1. Plastic Surgery; 한승규 

2. Interventional Cardiology; 나승운, 최철웅 

3. Infection; 송준영 

4. Endocrinology; 류혜진 

5. Anesthesiology/Pain Clinic; 최상식 

6. Nephrology; 박상원 

7. Radiology 

8. Clinical Laboratory/ Pathology; 김장수 

9. PS Cell Therapy Lab (세포실험실); 이현우, 정애리 

10. Orthopedic surgery 



Weekly Case Conference & Research Meeting 

Every Tuesday 7;00 am to 8;00 am, PS conference room 



Wound Clinic Equipments 

1. Transcutaneous Oximeter 

2. Laser Doppler Perfusion Monitor 

3. Ultrasound Doppler System 

4. Hyperbaric Oxygen 

5. Lasers for wound management 

6. Thermography 

7. Cell therapy unit 



Hyperbaric Oxygen Laser Doppler Perfusion Monitor 

Ultrasound Doppler System 
Laser; Coherent CO2, Paragon CO2,  

Nd;Yag, Er;Yag, V-beam Laser등 



Transcutaneous Oxygen Pressure (TcPO2) 



Preparation for Assessment 



Preparation for Assessment 

• Shaving 

• Cleaning with alcohol 

• Stripped with adhesive tape to remove skin cells 

• Dry skin  

• Near wound 

• Not on bony prominences, vessels, pulse sites 

• Flat or slightly convex areas : Most reliable 



Preparation for Assessment 

• Electrode wires : Same direction  

• Heating : No more than 1 hour 

• Avoid air leakage from fixation device 
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Thermography-Pre 

CRPS (Complex regional pain syndrome) 



Thermography-Post 

Post-lumbar Sympathetic BlockIncreased Perfusion due to Vasodilation 



Kim HR, Han KR, Rha SW et al. K Korean Soc Plast Reconstr Surg 2010;37:148-152 



Changes in TcPO2 and Skin Temperature following PTA 

Kim HR, Han KR, Rha SW et al. K Korean Soc Plast Reconstr Surg 2010;37:148-152 



Changes in Thermography following PTA 

Kim HR, Han KR, Rha SW et al. K Korean Soc Plast Reconstr Surg 2010;37:148-152 



Kim HR, Han SK, Rha SW et al. Wound Rep Reg 2010 



Baseline Characteristics 

Kim HR, Han SK, Rha SW et al. Wound Rep Reg 2010 



Successful PTA cases 

Kim HR, Han SK, Rha SW et al. Wound Rep Reg 2010 



Changes in TcPO2  

Kim HR, Han SK, Rha SW et al. Wound Rep Reg 2010 



Kim HR, Han SK, Rha SW et al. Wound Rep Reg 2010 

Changes in TcPO2  



     Cell Therapy Laboratory 





Plastic and Reconstructive Surgery (2003) 





Allotransplantation Pre-op 



POD #12 POD #9 

POD #15                            POD #100 



 

 

 

 

 

 

 

 

POD #10 Allotransplantation 

POD #17                               POD #18Mo 



Pre-op                            POD #7 

 

   POD #14               POD # 21                POD # 2Mo 
 



Pre-op                                POD #22 
 



Treatment of Diabetic Foot Ulcers  

Using Blood Bank Platelet Concentrate 
                                                              Annals of Plastic Surgery  2007  





Preop                                                        # 5 weeks 



Preop                                      # 8 weeks 



   Preop                                        # 4 weeks 



  Preop                                            # 7 weeks 



              Preop                                        # 8 weeks  

                                                   ( # 4 weeks after skin graft ) 



                   Preop                                           # 6 weeks 

             



   Preop                      # 2 weeks                   # 4 weeks 



PreOP POD 3 

POD 4wks POD#5mo POD 6wks 



          PRE                                       POD 4 

     POD 3 wks                            POD 6wks 





Preop                          # 3 weeks                       # 4 weeks 

# 5 weeks                                 # 6 weeks 



         Preop                                                     # 2 weeks 

# 4 weeks                                                  # 6 weeks 



Immediate post-op 

POD #30 POD #27 

Pre-op 



   #4 weeks                     # 5 weeks                    # 6 weeks 



치료전 치료중 치료후 



Pre-op                             Allotransplantation 
 

POD # 28 



Maggot (Phaenicia Sericata) 

1. Debridement; Proteolytic enzyme secretion 

2. Antibacterial substance secretion 

3. Stimulating Fibroblast; Growth factor release 



Maggot Therapy 



Wound Healing Factors 
- Nutrients, Vitamins, Etc - 



High Normal Low Total(%) 

Hb 0 13 87 100 

Protein 0 76 24 100 

Albumin 0 61 39 100 
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Vitamin High Normal Low Total(%) 

A 39 54 7 100 

C 0 45 55 100 

E (α) 0 100 0 100 

   (β) 57 43 0 100 

   (γ) 100 0 0 100 
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High Normal Low Total(%) 

Fe 0 37 63 100 

Mg 5 95 0 100 

Zn 4 36 60 100 

Cu 34 59 7 100 
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Bacteriology in Korea 
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Fig. 2. In vitro antimicrobial susceptibility against isolated gram-positive organisms 

with and without MRSA(TMP/SMX: trimethoprim/sulfamethoxazole).  
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Fig. 3. In vitro antimicrobial susceptibility against isolated gram-negative organisms. 
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Why the Multidisciplinary Approach is important? 

1. CLI patients may have several concomitant disease and 

risk factors  including DM & CRI  

    ; single specialist can not handle all the specialties 

2. Screening and management of CAD is critically important 

for patient’s prognosis. 

3. Cost-effectiveness 

4. Synergism 

5. Better clinical outcomes and improving prognosis 

6. Co-work yields high-volume center and abundant clinical 

experience 

7. Good for research products for every specialized 

department 

 



Summary-Management of PAD/CLI 

1. The imperative for the endovascular 
specialist is to reduce the mortality and 
morbidity associated with PAD & 
revascularization. 

2. Excellent limb-salvage rates are now 
being achieved with a variety of 
endovascular therapies. 

3. Multidisciplinary  approach and team 
work of every specialty is important to 
achieve the optimal results. 

 



Thank You for Your Attention!!  

Korea University Guro Hospital 


