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Peripheral arterial disease (PAD)Peripheral arterial disease (PAD)

• Definition: encompass a large series of 
disorders that affect arterial beds exclusive 
of coronary arteries.(AHA guideline 2005)

• Practical definition: arterial insufficiency of• Practical definition: arterial insufficiency of 
leg (TASC 2007)  

• The most severe form of PAD both 
morbidity and mortality is PAD in DMmorbidity and mortality is PAD in DM 
group.



Introduction

• PAD: Circulatory disorder caused mainly by • PAD: Circulatory disorder caused mainly by 
atherosclerosis that limits blood flow to the 
limbslimbs



Pathophysiology of PADp y gy



Clinical featureClinical feature

Initially

“I t itt t l di ti  “Intermittent claudication 

(IC)”(IC)

- Pain at calf, thigh, 

buttock on exercise

R li  b   f  i t  - Relieve by a few minute 

restest



Critical limb ischemia 
(CLI)

R t i Ul  GRest pain-Ulcer - Gangrene



Arterial occlusionArterial occlusion

Palpate pulse is a must.

“เห็นแผลตอ้งทาํแผลๆๆๆๆๆๆ”

Do not confuse your own pulse



Ankle brachial index (ABI)( )
Measure systolic pressure (Ps) by Doppler

ABI =     Ps of ankle artery*   ABI < 0.9 = PADy
   Ps of brachial artery



เครื่องตรวจสมรรถภาพหลอดเลอืดอตัโนมตั ิเครองตรวจสมรรถภาพหลอดเลอดอตโนมต 

(Automatic Ankle Brachial Index mechine;ABI) 



ผลทีไ่ด้จากการตรวจ

ค่าปกต ิ0.91-1.40



AngiogramAngiogram

• Digital subtraction 
angiogram (DSA)-angiogram (DSA)
gold standard

• CT angiogram 
(CTA)

• MR angiogram

CTA            DSA    CTA              DSA



Treatment: Revascularisation

Percutaneous Angioplasty Bypass surgery(PTA, stenting) Bypass surgery



Very flailed patients



Amputationp



A 35 years old diabetes ladyA 35 years old diabetes lady
with hemodialysis 
dependent had had adependent had had a 
gangrene of Rt 5th toe . 
Then she was amputatedThen she was amputated 
this toe, but the necrosis 
progress further to right 3rdprogress further to right 3rd

&4th toes. Again she was 
amputated these toes Thenamputated these toes. Then
she was referred because 
her doctor could not feelher doctor could not feel 
pedal pulse and suspect 
arterial occlusionarterial occlusion.       



Osteolytic lesion
“Osteomyelitis”Osteomyelitis



CT angiogramCT angiogram



Angioplasty with stent but 
wound fail to healing

stent

“ wound healing with pulsatile flow” wound healing with pulsatile flow



Occlusion all tibial vessel
run off at dorsalis pedis



Left femoropedal bypass graft with 
non-reverse saphenous vein

veinanastomosis veinanastomosis



1 month after bypass1 month after bypass



Preoperative and postoperative 
wound one month after operation inwound one month after operation in 
preparing for stump management



Patients expired after  due to MI 3 
days after 1month follow up



Overlap of Atherosclerotic Diseasep
Generalized disease

Coronary Cerebrovascular 
15Artery Disease

(CAD)
Disease
(CVD)

40
%

15
% 15

%99
%11% 3%

38% overlap of 
2 vascular beds

6% Peripheral Arterial Disease
(PAD)

N  1802 i

Ness J, Aronow WS. J Am Geriatric Soc. 1999;47:1255-1256.

N = 1802 patients

Mean age = 80 yrs 



Major Clinical Manifestations of 
Atherosclerotic DiseaseAtherosclerotic Disease

• Ischemic stroke

• Transient ischemic attack

• Myocardial infarction

• Angina pectoris (stable, unstable)

• Claudication

• Critical limb ischemia, rest pain, 
gangrene, necrosis



One year CV outcome 
REACH registry

Steg JAMA 2007;29



One year CV outcome 
REACH registry

Steg JAMA 2007;29



Average 1 yr cost in
REACH registry

Can J Cardiol 2010;26:e297.



Our 5 year cohort 107 DM patients:Our 5 year cohort 107 DM patients:
In 3 years, the mortality is 56.6% (survival 
43 4%) in PAD DM  All deaths are due to 43.4%) in PAD-DM. All deaths are due to 
coronary artery disease. 



การคน้หา คดักรองโรค PAD



1 การตรวจ ABI ใน high risk group1. การตรวจ ABI ใน high risk group
การศึกษาในรงพยาบาลภาครัฐการศกษาในรงพยาบาลภาครฐ

- คนเป็น DM จากการทาํวจิยั screen  2200 คน 

โดยทุนสนบัสนุนจาก สวรส.-วช. 2557 พบจาก

์ 1000 (1 2%)คณะแพทย ์ มช.1000 คน (15.2%) และ 

โรงพยาบาลลาํพน 850 คน โรงพยาบาลเชียงรายโรงพยาบาลลาพนู 850 คน โรงพยาบาลเชยงราย

ประชานุเคราะห์ 350 คน (10.0%)



การศึกษาในรงพยาบาลภาคเอกชนการศกษาในรงพยาบาลภาคเอกชน

การศึกษาตรวจวดัสมรรถภาพหลอดเลือดการศกษาตรวจวดสมรรถภาพหลอดเลอด
- ผูท้ี่มีอายมุากกวา่ 45 ปีขึ้นไป

- เป็นโรคเบาหวาน

มีความดนัโลหิตสง- มความดนโลหตสูง

- ไขมนัในเลือดสูงู

- สูบบุหรี่

้ ี่ ี ิ ใ ั ป็ โ ื ั ใ- ผูท้ีมีสมาชิกในครอบครัวเป็นโรคหลอดเลือดหัวใจ

และหลอดเลือดสมองก่อนวยัอนัควรและหลอดเลอดสมองกอนวยอนควร



The study to detection of early 
atherosclerosis

• 2029 people attended for the health check 
up programp p g

D t ti b D l lt d kl• Detection  by Doppler ultrasound: ankle 
brachial index and arterial stiffness (CAVI)

• Overall abnormality 50%• Overall abnormality 50%

(P Kumyongyuen ,the 6th Asian Chapter Congress of IUA  2005. poster 09)



1 ABI ใ hi h i k- 1. การตรวจ ABI ใน high risk group 
(ต่อ)( )

- CAD, CVD  

2. คนทุกคนที่มีพยาธิสภาพที่เทา้ควรคลาํชีพจรที่เทา้

3 คนที่มีอาการ rest pain โดยเฉพาะ 3. คนทมอาการ rest pain โดยเฉพาะ 

gangrene ตอ้งรีบส่งมาศนูยก์ารแพทย์g g ู



ConclusionConclusion
PADPAD 
• High morbidity (amputation), mortality

• Easily detection by palpation of pedal• Easily detection by palpation of pedal 
pulse  and ABI



ขอขอบคณขอขอบคุณ 

ไดร้ับทุนทาํการศึกษาจาก







TopicTopic

• Peripheral arterial disease

• Diabetic foot 







• Before 2005 each specialist at our centerBefore 2005, each specialist at our center 
worked independently rather than as a 
member of a multidisciplinary teammember of a multidisciplinary team. 

• For instance, surgeons treating patients 
with ulcers tended to take care of the ulcerwith ulcers tended to take care of the ulcer 
by surgical debridement without any 
i ifi t i t f th i li t isignificant input from other specialists in 

metabolic control or finding the footwear to 
achieve for offloading.



Multidiciplinary teamMultidiciplinary team 
for diabetic foot 

From 2005 A foot care team was formed, consisting ofo 005 oot ca e tea as o ed, co s st g o
endocrinologists, a rehabilitation physician, a family
doctor, nurses, and plastic and vascular surgeons., , p g
This team met monthly to develop coordinated
strategies for improving access to and utilization ofg p g
appropriate foot care services.



-From 2005 a diabetic-foot protocol (DFP) was p ( )
developed and used by multidisciplinary team. We 
developed our protocol based on many articles in p p y
the literature.
- Practice guidelines were developedg
to address criteria for diagnosis, risk factor
assessment, treatment options, therapeutic targets,
monitoring, and follow-up.

Rerkasem. Int J lower Extremity Wound 2011;10:86-90.





Nurse: take care wound, 
callus removal educatecallus removal, educate, 
follow protocol

Group therapy



Home visitHome visit



• Foot care education took 10 to 20 minutes 
for each patient, including verbal and p , g
written instructions



Wash feet daily with warm water and mild soapWash feet daily with warm water and mild soap



Inspect your feet dailyInspect your feet daily



Apply a moisturizing cream after washingApply a moisturizing cream after washing



Avoid walking barefoot, even in your house



Good shoes bad shoesGood shoes               bad shoes



Inspect your footwear to see whether any small 
object is caught in the shoe



Wear socks and make sure they are big enoughWear socks and make sure they are big enough



Do not wash or submerge your feet with hot waterDo not wash or submerge  your feet with hot water



If there is swelling, redness or pus, consult doctor 
immediately. Hotline



During cutting your nail, never poke down the 
edges or try to cure ingrown toenail yourself



Exercise your foot 
regularly



Stop smokingStop smoking



• Throughout the 2 periods 2003-2005 
( d d ( l ) 2005 2007 (DFP)(standard (solo), 2005-2007 (DFP) we 
compared firstly the leg or foot amputation y g
rate.

• The average incidence rates for the• The average  incidence rates for the 
standard care and DFP period were 

l l t d b di idi th b fcalculated by dividing the number of 
amputation cases in the registries for each 
period by the sum of diabetes cases with 
foot lesions.



Rerkasem K Int J Low ext wound 2008:7: 88-92.



Type of 
amputation

DFP Standard care P-value*
amputation

Major 
amputation
(BK, AK)

3.3% 13.6% 0.02
( )
Minor 
amputation 3 4% 15 8% 0 03amputation
(toe amputation)

3.4% 15.8% 0.03

* Student  T test

Rerkasem K Int J Low ext wound 2008;7:88-92



Wh  Th i   t  b    th  Why Thais seem to be more concern than 
USA data

1. Underrecognition: 
ratio IC:CLIratio IC: CLI  

 AHA data (2006) 17:11 

Thai Report 2Thai Report (2006) 1:4 2

2  U d t t t (l  li )  2. Undertreatment (low compliance): 
HbA1C < 7% 
USA 52 2% 3USA 52.2% 3

Thais 41.3% 4

1 Am Coll Cardiol 2011;58:2020. 2 J Med Assoc Thai 2006;89: 12

3 N.Engl.J Med 2013;368:1613 4J Med Assoc Thai 2009;92:1094 
AHA: American Heart Association





August 2011: Over 20 years ago, 
Professor David Barker came up with a way to p y
predict the future of each and every one of us. 

He studied a group of people from HertfordshireHe studied a group of people from Hertfordshire 
and found that birth weight was linked to future 

health.

•

ได้รับรางวลัสมเดจ็เจ้าฟ้ามหิดล ค.ศ. 2000



Incidence amazing storyIncidence amazing story

• In UK the incidence of Neonatal death is 
parallele with the death in CAD in later lifep
e.g. low CAD mortality in rich region in 

the South and East whereas high CADthe South and East, whereas high CAD 
mortality in poor region in the North and 

fWest of country.





Collaborative cohort study in the 
l ti hi b trelationship between 

birth weight - metabolic syndromebirth weight metabolic syndrome

Dr Kittipan RerkasemDr. Kittipan Rerkasem
NRU, RIHES, Chiang Mai University, 

Chiang Mai, Thailand



1989 study1989 study

A t d i Chi M i t id tif th t l• A study in Chiang Mai to identify the maternal 
risk factors of low birth weight(LBW) was 

d t d d t hi h t f LBW i Chiconducted due to high rate of LBW in Chiang 
Mai(12%)

• This recruited 2184 pregnant women with       
gestational age (GA) < 24 weeks . 
R h f ll t t lResearcher follow up every antenatal care up 
to delivery.

• This study was approved by local Ethic 
committee and funded by Ford Foundation. 



Maternal Risk factorsMaternal Risk factors

D hi d t d l i di l l• Demographic data: age, underlying disease, level 
of education
A t t i d t h i ht i ht t i ki f ld• Antropometric data: height, weight, tricep skin fold, 
midarm circumference. We also calculated weight 
gain or lossgain or loss

• Socioeconomic data: saving, debt of wife and 
husbandhusband

• Food diary: amount of protein, carbohydrate in 
each trimester was assessed and converted prot,each trimester was assessed and converted prot, 
fat, CHO (gram/day), energy (Kcal/Day) 

• Subgroup data of plasma level of protein, albumin, g p p p , ,
hemoglobin, sodium , zinc, magnesium and iron 



• Complication during pregnancy and 
deliveryy

N t l d t i ht h i ht h t h d• Neonatal data: weight, height, chest-head 
circumference, placental data (diameter, 
cord length, weight)  







รศ นพ เพียร   เชี่ยววานิช PI 1990 studyรศ.นพ.เพยร   เชยววานช, PI 1990 study



Our current study 2009Our current study 2009
Cohort study in the relationship y p
between birth weight - metabolic 

syndromesyndrome
• Aim to recruit all mothers andAim to recruit all mothers and 

offsprings 
700 couples (10% drop out 770700 couples (10% drop out 770 
couples) in the study 1989 to assess  
the incidence of metabolic syndrome 
(MS)



Method

Ethic clearance (as document) this project has been funding• Ethic clearance (as document), this project has been funding 
by Thailand Research Fund and Faculty of Medicine, Chiang 
Mai University 

• Offspings: (history of socioeconomic and underlying disease 
was also collected )  
– fasting blood sugar , 2 hours blood sugar after taking 75 gm of 

glucose
– Fasting triglyceride, fasting high density lipoprotein (HDL)
– Waist circumference
– BP rest
– HOMA
– DEXA and carotid intimal media thickness(IMT)
– Collect blood at -80 degree celcius for DNA methylation and 

plasma in aliquot for adeponectin and insulin (Cambridge study)



Carotid intimal medial thickness
surrogate end point for vascular event







สิ่งอื่นที่พบสงอนทพบ

้ ่ ่ ึ• นํ้าหนกัแม่ทีเพิมกบัการศึกษาของลูก

• IUGR จะเป็น metabolic syndrome สูง

• Methylation ของยนีน่าจะมีส่วนเกี่ยวขอ้งMethylation ของยนนาจะมสวนเกยวของ


