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1. Ankle brachial pressure index (ABI)

Brachial presssure

Ankle pressure



 ABI ของขาขวา =  คา่ Ps บริเวณขอ้เทา้ที่มากที่ สุด (PTA หรือ DPA)

คา่ Ps ของแขนที่วดัไดค้า่มากที่สุด (brachial artery)    

 PTA=posterior tibial artery

 DPA= dorsalis pedis artery



Interpretation

 ABI

• ABI ≤ 0.90 Confirm PAD

• ABI 0.91~0.99 Borderline

• ABI 1.0-1.40 Normal

• ABI > 1.40 Non-compressible Vessel



Vascular Lab

 ABI (Ankle/Brachial systolic Index)

1. Simple, reproducible, common noninvasive 

method

2. Screening ABI should be performed > 50yrs of 

diabetes

3. But falsely high due to mediasclerosis : 15%-40% 

(Lehto. 1996)



2. Toe pressure index 

 Toe pressure

Because calcification of the digital vessels is less 

pronounced than in proximal metatarsal, plantar, tibial

vessels, it can be measured accurately than ABI



Toe pressure with Photo-plethysmography

 Toe pressure is useful in DM

 Toe pressure is useful in DM

Foot ulcer heals toe pr > 30mmHg in non DM, 55mmHg in DM-(Carter et 

al) .

 Normal toe brachial index is 0.75, less than 0.25 in severe occlusive 

disease



3. Segmental arterial pressure

Cuff method

Thigh at groin / above knee / Calf / Ankle

normal gradient : less than 20-30mmHg

ถา้ความดนัที่วดัไดใ้นต าแหน่งใด เทยีบกบัความดนัในต าแหน่งที่ เหนือกวา่หน่ึงระดบั มคีา่นอ้ยลงเกนิกวา่ 20 mmHg 
ถือวา่มกีารตบีตนัของหลอดเลือดอยา่งมนัียส าคญั ซ่ึงเป็นปัจจยัส าคญัที่ท  าใหเ้กดิแผลเร้ือรัง 



4. Doppler Velocity Wave Form analysis 



5. Pulse volume recording
เป็นการตรวจหลอดเลือดแดงท่ีรยางค์โดยใช้หลกัการเปลี่ยนปริมาตรของ
รยางค์ตาม arterial inflow ท่ีเป็นจงัหวะตามการเต้นของหวัใจใน
รอบการไหลเวียนโลหิต 

1. Apply pneumatic cuff

Thigh – 18 * 36cm

Calf    - 12*23cm

2. Cuffs are inflated 65mmHg

Thigh - 400±75ml

Calf    - 75± 10ml

3. Recordings are made successively



Vascular Lab

Pulse contour of PVR

Normal

Steep upstroke, downslope, prominent dicrotic wave

Occlusive

 Absence of dicrotic wave 

 Peak becomes delayed and rounded

Severe occlusive

 Rise and fall nearly equal, amplitude decrease



Normal Aortoiliac occlusive disease



Vascular Lab

 PVR correctly assess patency of femoral artery in 97% (kempczinski et al.)

 Positive & negative predictive value in Aorto-iliac disease 64%, 87%, and 

in Femoro-popliteal disease 91%, 85%

 Accuracy of combined test : simultaneous use of PVR and segmental 

pressure : 86-100%



6. Skin perfusion pressure

Relationship between skin perfusion pressure and probability of wound healing. SPP ≥40 

mmHg is associated with a high likelihood of wound healing. Castronuovo JJ Jr. J Vasc

Surg 1997;629

เป็นเคร่ืองมือที่ใชล้  าแสงเลเซอร์ในการตรวจการเคล่ือนที่ของเมด็เลือดแดงในหลอดเลือดฝอยใตผ้ิวหนัง

โดยมกีารประมวลผลการตรวจเป็น mmHgการหายของแผลเร้ือรงัจะมโีอกาสเกดิขึ้นไดถ้า้ม ีSkin perfusion pressure ≥ 40 mmHg



Limitations

1. Patient voluntary or involuntary movement will cause 

significant artifacts

2. Patient have to hold completely still for measuring time 

3. Sensor placement must avoid any bony prominences, major 

veins, or varicosities



7. Transcutaneous oxygen tension

 Quantitative estimation of cutaneous oxygen delivery

 Reflect metabolic state of the target  tissue rather hemodynamic 

changes

 Not detect moderate arterial occlusion, only severe occlusion 

 Limit accuracy, hyperkeratosis, edema, cellulitis

 Wound heal > TCPO₂ 30mmHg, fail < TCPO₂ 20mmHg



Useful in predicting amputation, wound 

healing 







Diabetic  Foot Guideline

The management of diabetic foot: A clinical practice guideline by the Society for 

Vascular Surgery in collaboration with the American Podiatric Medical Association and 

the Society for Vascular Medicine





PAD and Diabetic Foot Ulcer

 We suggest that patients with diabetes have ankle-brachial index (ABI) measurements 

performed when they reach 50 years of age (Grade 2C).

 We suggest that patients with diabetes who have a prior history of DFU, prior 

abnormal vascular examination, prior intervention for peripheral vascular disease, or 

known atherosclerotic cardiovascular disease (eg, coronary, cerebral, or renal) have an 

annual vascular examination of the lower extremities and feet including ABI and toe 

pressures (Grad 2C).

 We recommend that patients with DFU have pedal perfusion assessed by ABI, ankle 

and pedal Doppler arterial waveforms, and either toe systolic pressure or 

transcutaneous oxygen pressure (TcPO2) (Grade 1B).



Take home message

 Diabetes with any problem in the leg (pain, ulcer, gangrene)

 Pedal pulse assessment

 If absence pedal pulse, ABI, ankle pressure and pedal Doppler arterial 

waveforms, and either toe systolic pressure or transcutaneous oxygen 

pressure 

 Refer….



Summary
 How much flow is enough?

 The more, the better (establishing at least 1 straight-line flow 

to the foot in each limb)

 Comprehensive, coordinated approach with hemodynamic and 

imaging study to diagnose ischemia in DM foot is important

 Noninvasive hemodynamic study is essential for screening and 

judging the revascularization results


