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1. Introduction

2. Importance of multidisciplinary approach
iIn PAD management; KUGH Style

; Focused on the Wound Center/Peripheral
Intervention Clinic

3. Summary & Conclusion




CLI & Infrapopliteal Obstructions

1. Severe Sxs
. often critical ischemia
2. DM; up to 80%
3. Older Patients
4. Significantly more

concomitant diseases Aoy
(Cardiac, Cerebrovascular,
Renal, Pulmonary)




Infrapopliteal Lesions in Critical Limb
Ischemia (CLI




DM and PAD and/or CRI

« [ethal 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

® Surgery ® Interventional therapy

L
IF i
|
v'.‘. (“), ‘.
jr"-‘ S rpl A
J 1! e, |
43 T
(Vs |
(5 i

** 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
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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 (TcPO, measure, Doppler)
2. Non-surgical wound management (Cell therapy, wound dressing, hyperbaric oxygen therapy)

Surgical wound management (debridement, minor amputation)

Cowork for EVT

3 | Vascular Surgery /Chest Surgery 1
2. Surgical bypass and surgical back up support
1
2

4 | Radiology Image analysis
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 Evaluation of microbiology in infected wound

Guide antibiotics manage and controlling infection

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

Pain control

9 | Clinical laboratory/ Clinical patholog

y
10 | Orthopedic surgery Major amputation

Microorganism; culture and sensitivity test

A B A o

Variety of laboratory examination




Peripheral Vascular Disease Clinic
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Plastic Surgery; o=
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nfection; S= <

Endocrinology; &dil &
Anesthesiology/Pain Clinic; =l & A

Nephrology; & &F &

Radiology
Clinical Laboratory/ Pathology; & & <=
PS Cell Therapy Lab (M2 & & 4&!); 0| %, & 04

10 Orthopedic surgery



Weekly Case Conference & Research Meeting

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



Wound Clinic Equipments

Transcutaneous Oximeter

Laser Doppler Perfusion Monitor
Ultrasound Doppler System
Hyperbaric Oxygen

Lasers for wound management
Thermography

Cell therapy unit

N o O R D=




W : | L | . -
| Laser; Coherent CO,, Paragon CO,,
Ultrasound Doppler System Nd; Yag, Er;Yag, V-beam LaserS



Transcutaneous Oxygen Pressure (TcPO,)
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Preparation for Assessment




Preparation for Assessment

« Shaving

 Cleaning with alcohol

 Stripped with adhesive tape to remove skin cells
e 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

N
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Thermography-Pre

Date : 20070521 Time : 102458 Date : 20070521 Time : 102529 Date : 20070521 Time : 102827

Date : 20070521

Date : 20070521
Region of Interests

No Rt Lt Difference No Rt Lt Difference
35 ‘ 24.47 26.22 -A.75 44 24.59 2510 -0.51
| 3
36 ‘ 24.69 26.73 -2.04 as 24.86 25.77 -0.91
|
a7 ‘ 24.74 26.69 -1.95
38 25.07 27.30 -2.23
|
|
|
39 24.88 26.84 -1.96
Region of Interests
No Rt Lt Difference No Rt Lt Difference 1 T
—_—————— ] 1 - — —— 40 25,21 27.62 2.41
1 29.52 28.99 0.53 10 28.35 26.14 221
2 29.48 28.52 0.96 1" 28.49 26.06 243 |
3 28.91 27.94 < 0.9 12 27.55 25.66 1.89 a“ 24.78 26.61 -1.83
4 28.10 26.80 1.30 13 28.06 28.52 -0.46
5 27.59 26.06 Qsa ) 14 28.75 29.15 -0.40 42 25.03 27.26 223
6 29.13 27.01 2. 15 28.09 28.79 -0.70
7 29.41 26.99 42 16 28.27 29.14 .87
S 43 2491 26.42 -1.51
8 29.10 26.72 2.%:) 17 27.34 28.91 57
9

29.09 26.57 sz) 18 26.87 28.65 (\1\n> R | o | =

CRPS (Complex regional pain syndrome



Thermography-Post

Date : 20070523 Time : 124101 Date : 20070523  Time : 124132 Date : 20070523 Time : 124346

Date : 20070523
Region of Interests

No Rt Lt Difference No Rt Lt Difference
18 3112 25.73 5.39
19 30.86 25.65 5.21
20 31.27 25.36 5.91
21 31.25 25.12 6.13
22 31.28 24.40 6.88
Region of Interests
No Rt Lt Difference No Rt Lt Difference

1 | 2093 30.35 -0.42 10 30.85 25.85 5.00 2 30.74 26,79 3.98

2 28.35 28.58 0.23 1 29.85 30.14 0.29

3 29.90 29.92 -0.02 12 29.39 20.30 0.09

4 28.59 31.21 2.62 13 28.45 20.87 -1.42

5 24.96 31.97 7.01 14 26.59 30.98 4.39

6 30.15 29.80 0.35 15 26.26 31.23 -4.97

7 30.39 30.21 0.18 16 31.02 28.00 3.02

8 29.97 29.01 0.96 17 30.31 20.27 1.04

9 30.58 27.56 3.02

Post-lumbar Sympathetic Block=>Increased Perfusion due to Vasodilation



Treatment of Vasculopathy in Diabetic Foot by
Percutaneous Transhuninal Angioplasty
Hong Ryul Kim, M.D., Seung-Kyu Han, M.D.,

Seung Woon Rha, M.D., Hyon Surk Kim, M.D.,
Woo Kyung Kim, M.D.

Department of Plastic Surgery and Diabetic Wound Center,
Korea University College of Medicine, Seoul, Korea

Purpose: In treating diabetic foot ulcers, satisfactory
vascularity is an essential prereguisite. To improve vas-
culanty, a bypass graft has long been carried out. Recently,
however, percutaneous transluminal angioplasty (FTA)
has also been tried since the FTA Is less invasive than the
bypass graft. However, publication demonstrating the
improvement of vascularty after the FTA are lacking.
Therefore, this study was designed to show usefulness of
the PTA in treating vasculopathy of diabetic foot.

Matenals: and Methods This study included 30 feet of
24 ischemic diabetic foot patients. Inclusion criteria were
diabetes (duration = & years) and a significant lower extre-
mity ischemia, as determined by a transcutaneous oxygen
pressure (TcpOz) < 30 mmHg. The PTA was carried out in
61 arteries. FTA procedure was considered successful,
when residual stenosis was less than 30%. The procedure
was considered falled when residual stenosis was more
than 50%. Residual stenosis between 30% and 50% was
considered acceptable. For evaluation of PTA effect, foot
TcpQ: and infrared thermography were measured before
and 7th day after PTA.

Results: Immediately after PTA performed in 61
arteries, 58 and 3 artenes were evaluated as being suc-
cessful and acceptable, respectively. Before FTA, average
foot TcpO: was 126+88mmHg and its value was
increased to 44 2 + 239 on 7th day after FTA (p< 0.01).
Average skin temperature was 31.8 +1.2°C before PTA
and it was increased to 33.5+1.1°C on 7th day after FTA

(p=0.01).

Conclusion: FTA procedure increases tissue oxygena-
tion of ischemic diabetic feet which do not have wound
healing potential due to low tissue oxygenation, to the level
of possible wound healing. In addition, PTA increases skin
temperature of ischemic diabetic feet which can imply an
improvement of peripheral circulation.

Key Words: Percutaneous transluminal angioplasty, Diabetic foot

] FKorean Soc Plast Reconstr Surg
Wol. 37, No. 2, 148-1532, 2010

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

Buced o A Emi=eg H e
Hn,ahhm:udmbdm-ﬂ?ﬂithyﬁrﬂﬂ Flg. 3. Measared skin wemperatuse betore and 7th day alter
i*: Sigmificant different, p 0010 FTA ¢ Significant different, p= L1}

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



Changes in Thermography following PTA

Fig. 4, Theomography by indrared lmaging, (Left) Belore FTA, (Right) Alter PTA

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




Effect of percutaneous transluminal angioplasty on tissue
oxygenation in ischemic diabetic feet

Hong-Ryul Kim, MD; Seung-Kyu Han, MD, PhD; Seung-Woon Rha, MD, PhD; Hyun-Surk Kim, MD;
Woo-Kyung Kim, MD, PhD

Department of Plastic Surgery, Dizbetic Wound Center, Korea University Guro Hospital, Seoul, South Korea

ABSTRACT

Percutaneous transluminal angoplasty (PTA) has been performed as an altema-
tive Lo bypass surgery for improving tssue oxvgenation in ischemic diabetic feet
because the former 1s less imvasive than the latter. The purpose of this study was
to evaluate the effect of PTA on tssue oxyvgenation in ischemic diabetic feet. This
study mcluded 29 1schemic diabete feet, as determimed by a transcutangous
oxvgen pressure ( ['ePO-) < 30mmHg The PTA was carried out in 29 imbs. The
PTA procedure was considered successful, acceptable, and failed when residual
stenosis was < 30%, between 30 and 50%, and = 50%, respectively. For evalu-
ation of tssue oxveenation, the foot TePO-: was measured before PTA and
weekly for 6 weeks alfter PTA. Immediately after PTA. 26 feet were evaluated as
being successful and the remaining three as acceptable. Before PTAL the average
foot TePO, was 12.7=89mmHg The TcPO- wvalues were increased to
436+ 241, 51.0£22.6, 583£23.0, 613242 590222, and 538+21.0
mmHg 1, 2, 3, 4. 5, and 6 weeks after PTA, respectively (p < 0.01). The PTA
procedure significantly increases tissue oxvgenation in ischemic diabetic feet. The
maximal level of tissue oxvgenation was measured on the fourth week following

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



Baseline Characteristics

Table 1. Deamogaphic and clncal characterstcs of fiestudy  TableZ Main arfenes roeadied
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Successful PTA cases

.-ol'.t“l

Figure 1. Angiographic findings of theric
posterior tibial artery (arrows) before a
immediately after successful FTA.

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

FigureZ CTargograpy frndngs 1hat were saken bedore and
after successtd 1A FTA was podfarmed on Tw rgnt Semoral
porormd and posenor thal awries N ths patont



Changes in TcPO2
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Changes in TcPO2
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Clinical Application of Fresh Fibroblast
Allografts for the Treatment of Diabetic Foot
Ulcers: A Pilot Study

Seung-Kyu Han, M.D., Ph.D., Kyu-Jin Choi, M.D., and Woo-Kyung Kim, M.D., Ph.D.

Seoul, Korea
Diabetic foot ulcers often pose a difficult problem for As the populations of industrialized coun-
health care professionals because of the defects associated tries age and become more sedentary, the prev-
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Allotransplantation




POD #9 POD #12

POD #15 POD #100



POD #17 POD #18Mo




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
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# 7 weeks




# 8 weeks
( # 4 weeks after skin graft)




# 6 weeks




Preop # 2 weeks # 4 weeks



POD 4wks POD 6wks POD#5mo
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POD 3 wks POD bwks






# 3 weeks # 4 weeks

# 5 weeks # 6 weeks




# 2 weeks

# 4 weeks # 6 weeks
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Maggot (Phaenicia Sericata)

1. Debridement; Proteolytic enzyme secretion
2. Antibacterial substance secretion
3. Stimulating Fibroblast; Growth factor release




Maggot Therapy
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High Normal Low Total (%)
Hb 0 13 87 100
Protein 0 76 24 100
Albumin 0 61 39 100

100%

80%
60%
40%

20%

0%

Hb

Protein

W Low
B Normal
O High

Albumin




Vitamin High Normal Low Total(%)
A 39 54 7 100
C 0 45 55 100
E (o) 0 100 0 100

(B) 57 43 0 100

(v) 100 0 0 100

100%
80%
60%
40%
20%

0%

C E(qg (B

B Low
B Normal
O High




High Normal Low Total(%)
Fe 0 37 63 100
Mg 5 95 0 100
Zn 4 36 60 100
Cu 34 59 7 100
100%
80%
60%
40%

20%

0%

B Low
B Normal
O High




Bacteriology in Korea




Armstrong et. al, J Amer Podiatr Med Assn, 1995



Worldwide MRSA Rates

* MRSA infection averaged:

- 22% across Europe*(<1% in Denmark &
the Netherlands vs. >30% in France, Italy,

Spain)
- 24% across US and Canada™*
- 70% in Japan and Korea™**

* Jones et al. Eur J Clin Microbiol & Infect Dis ; 18 (6): 403-8, 1999
** Xxxxx et al. Diagn Microbiol & Infect Dis; 34 (1): 65-72, 1999
*** Standing Medical Advisory Comitee. London, Dept of Health; 1998



Nunber of isolates

16

MSSA
MRSA
Enterococcus faecalis

Streptococcus dysgalactiae
Staphylococcus capitis
Staphylococcus epidermidis
Staphylococcus hominis
Staphylococcus haemolyticus

Streptococcus agalactiae
Streptococcus species
Pseudomonas aeruginosa
Escherichia coli
Morganella morganii
Serratia marcescens
Citrobacter freundii
Proteus mirabilis
Stenotrophomonas maltophilia
Acaligenes xylosidans
Enterobacter cloacae
Enterobacter aerogenes
Klebsiella oxytoca
Klebsiella pnuemoniae
Providentia rettgeri
Pseudomonas fluorescens
Nonfermentative Bacilli
Candida parapsilosis

Gram-positive

Gram-negative




Fig. 2. In vitro antimicrobial susceptibility against isolated gram-positive organisms

with and without MRSA(TMP/SMX: trimethoprim/sulfamethoxazole).
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Potential of Human Bone Marrow Stromal Cells to
Accelerate Wound Healing in Vitro

Seung-Kyu Han, MD, PhD, FEACS, Tae-Hwan Yoon, MD, Dong-Geun Lee, MD, PhD,
Min-Ah Lee, MD, and Woo-Kyung Kim, MD, PhD

Advantages of the Presence of Living Dermal Fibroblasts
Within Restylane for Soft Tissue Augmentation

Eul-Sik Yoon, MD, PhD, Seung-Kyu Han, MD, PhD, and Woo-Kyung Kim, MD, PhD

week. On the other hand, the mean weight of the test-group nodules
decreased only over the first 2 weeks. Beyond 2 weeks, there was no
further significant weight change. The mean weight at the 16th week

Abstract: For the elimination of facial wrinkles and skin contour

defects, injectable filler substances composed of commercially pre-
nared nananimal stahilized hvaluranic acid (Restvlane) are now

The Effect of Human Bone Marrow Stromal
Cells and Dermal Fibroblasts on Angilogenesis

Seung-Kvo Han, ::’“)" Background: A cell therapy methodology for angiogenesis using fibroblasts
] . Ph.D. has already been developed. Bone marrow siromal cells, which conrain
Kyung-Wook Chun, M.D. ¥ econchymal stem cells, have a low immunity-assisted rejection and are
Min-Seok Gye. M.D., Ph.D. § o ape of expanding profoundly in culture. Therefore, these cells offer
Woo-Kyung Kim, M.D.. ¥ gove ) advantages for wansplantation over mature cells, The aim of this stucy
Ph.D. ¥ wasto compare the angiogenic activity of bone marrow stromal cells with that

Sovl Ko B OF fibroblasis.
Methods: For in vitro siudy, culiured human bone marrow stromal cells and



Development of a New Wound Healing Model
Seung-Kyu Han, Chang-Hoon Won, Kyung-Wook Chun, Byung-ll Lee, Woo-Kyung Kim

Department of Plastic and Reconstructive Surgery, Korea University College of Medicine, Seoul, Korea

Comparison of Estrogen Effect on Wound Healing by Gender and Age
Seung-Kyu Han, Seung-Han Shin, Byung-ll Lee, Woo-Kyung Kim

Department of Plastic Surgery, Korea University College of Medicine, Seoul, Korea

Co-supplementation Effect of GM-CSF and Vitamin-C on Wound Healing /n Vitro
Yong-Taek Hong, Seung-Kyu Han, Jeong-Bae Kim', Woo-Kyung Kim

Department of Plastic Surgery, Korea University College of Medicine, Seoul
'Department of Plastic Surgery, Konyang University College of Medicine, Daejeon, Korea

Optimal Concentration of OSM for Wound Healing Activity of Fibroblasts
Kyung-Wook Chun, Seung-Kyu Han, Byung-Il Lee, Woo-Kyung Kim

Department of Plastic Surgery, Korea University College of Medicine, Seoul, Korea



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 imb-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!!




