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Abstract 

Clinicians fn:4uenrly fed uneasy when faced wiLh the task of intt:rprt·ting ankle sysrolic pres!>urcs and 
ankle brachia( inJices in diabelic p,trients. Although ic is well known th.u ankle systolic pressures and 
ankle brachia! indices may be spuriously elevau:d in diabetics due to medial calcific scenosis. and rhe 
resulting inrnmpressihility of peripheral arteries, rhe prevalence of this phenomenon has nor been 
widely addressed. This phenomenon was observed 111 4 of 43 (9.3%) Malaysian pacients admitted ro 
Hospital Kuala Lumpur for diabetic foor complicarions and in whom ankle systolic pressures were 
measured. lncompressihilicy was nm observl'd in all Lhe rluee lower limb arteries. This relacive low 
prevalence suggests that the ankle brai.:hial index measurement 1..an snll he a useful screening procedure 
for che prcs1.:nce of peripheral arterial macrova�cul,u disea!>c especially tf measured in all 3 lowt:r limb 
ancries and incerpreteJ in conjunuion wirh other clinical parameter� or arterial evaluarion. 
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Diabetic foor complirntions arc che mo,r feared com
plicacions of diaherl·s because of che prospect of major 
amputation and ics subsequeni incapacitation. fifry per 
cenc of fooc complications have been ascribl·d to be of 
ncuropachic and 50%, to be of ncuroischaemic in ori
gin (Edmonds & losccr, I 996). Ac primary care lt:vel, 
screening for vascular insufficiencr with view to refer
ral for rcconsrructivc rcva�cularis,uion dt:pcnds on cht· 
examinacion of peripheral pulsl'S, arterial Doppler sig
nals and che ankle brachial index (ABl)(r:mo of ankle 
systolic prt:ssure to brachia( syscolic pressure). 

Cliniciam frequcncly fed uneasy when fac..cd with chc 
rask of imcrprering ankle syscolic pressure.� and AB ls in 
diabetic paciems. le is well known rhat ;rnkk· systolic 
pressures and thence ABls c.in be spuriously elcv:1ced. 
This most commonly occurs because of medial cakific 
scenosis (MCS). also called Monckerberg's ,merioscle
rosis which is found most freyw:ntly in di.1betics (Baker, 
1998). Medial calcific scenmis consim of progressive 
degeneration and cakificauon of Lhe cunica media of 
muscular arteries which ulcim,ncly results in affected 
vessels becoming long rigid whes of calcium (Mueller 
et al., 1994). Unlike the more common intimal 
anherosclerosis, rrn:dial calcific m:nosis docs nor cypi
cally result in an anatomit steno�is bu1 causes a func
cional scenosis due lO decreasnl vascular compliance 
which prcvt:nts rhe full spwlic expansion of arteries 
(Mueller et,,!., 1991i). 

When the artery is rigid due to heavy calci11ca1ion, 
the pressure.: (excned by the: sphygmomanomeccr cuftJ 

required co oblircrare flow in chc arcerr, is chat nee<led 
co colbpse rhe vessel wall and that r�quired to over
come the incralumin.11 arterial pressure. Thus this will 
be higher rhan the arterial systolic pressure 

There has been ,o far, no accepted v,1lue of elevated 
ABI ac which spurious elevacion of ankle syscolic pres
sures due to medial calcific scenosis should bt: suspected. 
ABI values oC greater chan 1.1 (Emanuele, 1981 ). 1 .2 
(Chamclau et al., 1990) and 1.3 (Baker, 1998) h.1ve 
been advocated co be rd1cccivc of medial calcific steno
sis. The presence of medial calcific scenosis and spuri
ously elevaced ankle systolic pressures in diabetics and/ 
or pacimrs with diabetic fooc complicacions has 1101 been 
widely addressed in the medic.al literarure. Ir has been 
qumed co occur in about <i - I 0% of \Vestern diabt:cic 
popul.nions (Lo Gcrfo, 1995; Edmonds & Foster, 
19%). 

As parr of a smdy on 53 paciencs wich diabetic. fooc 
complications admicred to Hospical Kuala Lumpur, 43 
patients had ankle sy�t0lic pressures measured and ABI 
determined. Of'chese 43, 4 (9.3%) paticms were found 
co h.1vc at leas, one incompre.\Sible (by the 
�phygmomanomccer cuff) peripheral artery. Nine pa
tient\ wi ch drew consent for ankle syscolic pressure meas
urement because of discomfi,n during inflation of the 
sphygmornanometcr cuff and one pariem declined con
sent. 

Of the 53 patients, there were 18 (349&) f"cmales and 
35 (66<1/o) males. The mean ages for fem.ties and males 
were 60 ± 10.71 (range 45-79) and 53.34 ± 9.T2 (rangl' 



42 

26-72) years respectively. Fifty percent (26 of 52), 34% 
(18 of 52), 5.8% (3 of 52) and 5.8% (3 of 52) had 
diabetes for 0-10, 11-20, 21-30 and more than 31 years 
respectively. Ten (18.9%) had Type I diabetes and 40 
(75.5%) Type 11 diabetes. Diabetic type could nor be 
determined in 3 (5.7%) patients. 

Predominant diabetic foot complications necessitat
ing hospital admission were ulceration in 18 (34.0%), 
gangrene in 24 (45.3%), cellulitis in 10 (18.9%) and 
septic foot in l (1.9%). Sites of the predominant foot 
complication were the di.seal foot in 27 (50.9%), midfoot 
in 8 (15.1%), proximal foot in 12 (22.6%) and dif
fusely throughout the foot in 6 (11.3%). 

Of the 53 patients who underwem arterial Doppler 
evaluation of the foot complication bearing limb, 36 
(67.9%) were found to have macrovascular Jisease (at 
least one artery). Of the 52 patients who underwent 
pulse examination, 37 (71.2%) were found to have 
macrovascular disease (at least one artery). Of the 43 
patients who underwent measurement of ankle systolic 
pressure and determination of ABI, 15 (34.9%) were 
found co have macrovascular disease (at least one ar
tery) on the basis of macrovascular disease deemed 
present when the ABI was less than 0.9. The character
istics of the patients who were found to have incom
pressible arteries are summarised in Table 1. 

Although ir is well known char ankle systolic pres
sures and ankle brachia! indices can be spuriously el
evated, the prevalence of this phenomenon has nor been 
widely addressed. The prevalence of 9.3% (4 of 43) of 
absolutely incompressible peripheral arteries in this rela
tively small population of patients with diabeLic foot 
complications is compatible to thaL of quoted, of West
ern diabetic popularions by Edmonds and Foster (1996) 
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and Lo Gerfo (1995). 
This prevalence of 9.3% is relatively low and sug

gests chat ankle systolic pressure and rhe ankle brachia! 
index can be used in Malaysian patiencs to screen for 
the presence of peripheral arrerial disease. All of the 4 
paliencs fow1d co have incompressible arteries did nor 
have incompressibiliry of all the arteries in cheir lower 
limbs. Although the a.ncerior tibial artery has been 
quoted to be the most commonly affected by calcifica
tion (Belcaro et al, 1998), of the 7 arteries found to be 
incompressible, only 2 (28.6%) were amerioir tibial 
arteries. 

Screening for che presence of arterial insufficiency 
can perhaps be more accurate if ankle pressures and ankle 
brachia! indices are determined in all of rhe 3 lower 
limb arteries (anterior Libial, posterior ribial and pero
neal) instead of only in one. Also rhe values of ankle 
sysLOlic pressures and ankle brachia! indices should be 
incerpreted in conjw1ction with peripheral pulse and 
doppler signal evaluation as a diminished pulse a.mpli
rude and an abnormal audible doppler signal in the pres
ence of a normal or elevaced ankle sysrolic pressure and 
ankle brachia! index will alert the examiner of spurious 
elevation (Zierler and Summer, 1995). 

Limitations of che study were, che small sample size, 
selccrion bias and observer bias. Perhaps studies with a 
larger populations and correlated with radiological ex
amination for the presence of peripheral lower limb ar
terial calcification may shed further lighc on che issue. 

Although ankle systolic pressures and ankle brachia! 
indices, especially in diabetics may be spuriously elevated 
because of medial calcific srenosis and not reflecL the 
presence of macrovascular disease the prevalence of rhis 
phenomenon is not widespread. When interpreted in 

Table I .  Hose Factors of patients with diabetic foot complications found to have incompressible peripheral 
arteries. 

Age 54 

Gender female 
Diabetic Type n 

Known Diabetic 4 
Duration (years) 
Foor complications Gangrene 

!st Toe 
Artery Incompressible Lesion bearing 
(Ankle systolic press of limb 
250mmHg or more) PosLerior tibial 

Peroneal 

Brachia! systolic pressure 160mm HG 

Ankle Brachia! Index > 1.56 

55 

Male 
r 

6 

Ulceration 
Diffuse 
ConrralaceraJ 
limb 
Anterior tibial 
Posterior tibial 

160nun Hg 
> 1.56 

55 

Male 

11 

15 

Gangrene 
Distal foot 
Lesion bearing 
limb 
Peroncal 
Comralaceral limb 
Peroneal 

120 mmHg 
> 2.08 

46 
Female 
II 

9 

Gangrene 
Distal foot 

Contra lateral 
limb 
Anterior tibial 

138 mmHg 
> 1.81 



INC'OMPRESSlBLE ARTERfES 11' DIABltllC FOOT COMPLICATIONS 

conjunction with ocher clinical parameters of vascular 
evaluation, the ankJe brachia! index can still be a valu
able screening procedure for i.he presence oflower limb 
arrerial insufficiency. 
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