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Do diabetics have a higher proportion of infra-popliteal 
disease compared to non-diabetics? A pilot study
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Figure 1:Schematic representation of arterial segments described by Bollinger compared to the arterial 
segments examined in this study. A; infrarenal aorta, CIA; common iliac artery, IIA; internal iliac artery, 
EIA; external iliac artery, PFA; profunda femoris artery, SFA; superficial femoral artery, PA; popliteal 
artery, ATA; proximal 3cm of anterior tibial artery, ATA1; proximal 3rd of anterior tibial artery, ATA2 
middle 3rd of anterior tibial artery, ATA3; distal 3rd of anterior tibial artery, DPA; dorsalis pedis artery, 
PEA; proximal 5cm of peroneal artery, PEA1; proximal 3rd pf peroneal artery, PEA2; middle 3rd of 
peroneal artery, PEA3 distal 3rd of peroneal artery, PTA; proximal 5cm of posterior tibial artery, PTA1; 
proximal 3rd of posterior tibial artery, PTA2; middle 3rd of posterior tibial artery, PTA3; distal 3rd of 
posterior tibial artery, MPA; medial plantar artery, LPA; lateral plantar artery. 
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Introduction
Diabetes mellitus (DM)  predisposes to atherosclerotic disease1. Patients with DM and peripheral 
vascular disease have poorer outcomes compared to non-diabetics (NDM)2.
This pilot study, by adapting Bollinger's score, tests the hypothesis that patients with DM have increased 
infra-popliteal arterial disease compared to NDM.

Methods
All DM patients who had a lower limb angiogram between September 2010 and April 2014 at a single 
centre were identified along with demographic data. An age and sex matched NDM control group was 
extracted from the same time period. The pilot study was a random sample of these patients.
Bollinger's score assesses morphological changes in 10 arterial segments, from the infra-renal aorta to the 
proximal anterior tibial (ATA), posterior tibial (PTA)  and peroneal arteries ( PEA)3. Zero is a normal artery, 
15 represents occlusion in over half of the segment (table 1).  For our purposes the score was extended 
distally with new segments described to cover the length of the ATA, PTA, PEA, dorsalis pedis, medial 
plantar and lateral plantar arteries (figure 1).

Results
There were 119 patients in the DM group and 97 in the NDM group. The mean age of the DM group was 70 years 
(SD ±11) and NDM group 69 years (±13, p 0.51). Seventy-four percent of NDM patients and 71% of DM were male 
(p 0.647).  The groups were similar apart from a higher proportion of patients of an asian background in the DM 
group (16% vs 2%, p0.05)  and a higher proportion of patients with hypertension in the DM group (88% vs 47%, 
p0.05)  (table 2) .
The external iliac artery was the only artery to have a significantly higher score in the NDM group than the DM 
group. The DM group had significantly higher scores in all segments of the PTA, and higher scores in all segments of 
the ATA (table 3) .

Conclusions
This pilot study supports the hypothesis that DM predisposes to infra-popliteal disease. In DM the PEA may be the 
optimal target for durable surgical revascularisation. Further data is required.
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Table 1: Bollinger Scoring System

Table 2: Demographics of study groups

Table 3: Bollinger scores for individual arterial segments

Location Occlusion Stenosis
>50%

Stenosis
≤ 50%

Plaques
≤ 25%

Single - 4 2 1

Multiple
≤ half

13 5 3 2

Multiple
> half

15 6 4 3

Adapted from Bollinger et al 1981. Each arterial segment will have an additive score based on the above scoring matrix. To avoid
inadequate scoring the following rules should be obeyed. 1) In the presence of occlusions, plaques or stenosis are not
considered. 2) When both categories of stenosis (>50% and ≤50%) are present plaques are not scored. 3) For each type of
occlusive lesion only one length category is indicated

Percentage (n)

No Diabetes

(n=97)

Diabetes

(n=119)

P-

value
Mean age (SD)* 69 (12.8) 70 (11.20) 0.51

Sex** Male 74.2 (72) 70.6 (84)
0.65

Female 25.8 (25) 29.4 (35)

Ethnic group** White 90.7 (88) 73.9 (88)

<0.05
Asian 2.1 (2) 13.4 (16)

Black 1.0 (1) 6.7 (8)

Other 6.2 (6) 5.9 (7)

Smoking** Never smoked 10.3 (10) 19.3 (23)

0.19
Ex-smoker 48.5 (47) 50.4 (60)

Still smoking 29.9 (29) 21.0 (25)

Unknown 11.3 (11) 9.2 (11)

Hypertension** Yes 48.5 (47) 73.9 (88)

<0.05No 40.2 (39) 17.6 (21)

Unknown 11.3 (11) 8.4 (10)

Hypercholesterolaemia** Yes 40.2 (39) 38.7 (46)

0.51No 29.9 (29) 24.4 (29)

Unknown 29.9 (29) 37.0 (44)

Renal function** Normal 93.8 (91) 81.5 (97)

0.09

Creatinine >150 umol/L 3.1 (3) 10.1 (12)

Dialysis 2.1 (2) 4.2 (5)

Functioning transplant 1.0 (1) 2.5 (3)

*Unpaired T-test

**Fisher exact test

Arterial segment
Median Bollinger score (IQR)

P-value*
No Diabetes Diabetes

Aorta 3 (1-3) 3 (3-3) 0.497

Common iliac 3 (2-7) 3 (1-3) 0.192

Internal iliac 3 (0-7) 3 (0-7) 0.994

External iliac 3 (0-7) 2 (0-3) <0.05

Superficial femoral 8 (3-13) 7 (3-13) 0.411

Profunda femoris 0 (0-3) 0 (0-3) 0.889

Popliteal 5 (2-13) 6 (3-10) 0.369

Anterior tibial (proximal 3cm) 2 (0-8) 3 (0-7) 0.182

Anterior tibial (proximal 3rd)† 3 (0-13) 5 (2-13) 0.109

Anterior tibial (middle 3rd)† 3 (0-13) 4 (0-15) 0.112

Anterior tibial (distal 3rd)† 3 (0-15) 7 (0-15) 0.417

Dorsalis pedis† 13 (0-15) 13 (0-15) 0.573

Peroneal (proximal 5cm) 3 (0-7) 3 (0-10) 0.386

Peroneal (proximal 3rd)† 3 (0-7) 3 (0-13) 0.246

Peroneal (middle 3rd)† 3 (0-7) 3 (0-13) 0.675

Peroneal (distal 3rd)† 3 (0-13) 3 (0-15) 0.992

Posterior tibial (proximal 5cm) 3 (0-13) 6 (0-15) <0.05

Posterior tibial (proximal 3rd)† 3 (0-13) 8 (2-15) <0.05

Posterior tibial (middle 3rd)† 3 (0-15) 10 (0-15) <0.05

Posterior tibial (distal 3rd)† 3 (0-15) 13 (0-15) <0.05

Medial plantar† 15 (0-15) 15 (0-15) 0.463

Lateral plantar† 15 (0-15) 15 (0-15) 0.978

* Mann-Whitney U Test
† Not originally included in Bollinger score




