












TABLE n -Characteristics of patients with lower extremity wounds by outcome.

Outcomes

Open wound or
amputation

In=S4)

Patient characteristics

75 (62.75-80.25)
19 (49)
26 (53)
35 (52)
17 (50)
18 (72)

73 (63-79)
20 (51)
23 (47)
32 (48)
17 (50)

7 (28)

5 (83)
28 (56)
20 (48)
34 (49)
30 (48)
21 (54)

8.1 (2.7)
22 (48)
30 (57)
22 (61)
47 (54)
(n=44) 21 (55)
17 (57)

1 (1-2)
24 (8-49.25)
12 (4-38)

1 (17)
22 (44)
22 (52)
35 (51)
32 (52)
18 (46)

7.5 (1.6)
24 (52)
23 (43)
14 (49)
40 (46)
(n=35) 17 (45)
13 (43)

1 (1-2)
35 (21-68)
35 (21-68)

30 (54)

19 (54)

1 (25)

4 (67)

11 (52)

13 (5-27)

35 (60)

10 (42)

8 (47)

16 (47)

10 (3.75-33.5)

26 (46)
16 (46)

3 (75)
2 (33)

10 (48)
21 (10-35.75)
23 (40)
14 (58)

9 (47)
18 (53)
14 (3-32)

Age, years (median, IQR)
Women, no; (%)
Local patients (Olmsted Co.), no. (%)
History of coronary artery disease, no. (%)
History of previous limb revascularization
History of amputation
Smoking, no. (%)

Current
Former
Never

Diabetes, no. (%)
No. (%) with type 2 diabetes
No. (%) treated with insulin
Glycosylated hemoglobin (mean, SD)*
Glycosylated hemoglobin ~8%, no. (%)

Dyslipidemia, no. (%)
No. (%) treated with statins

Hypertension, no. (%)
Albuminuria, no. (%) (n=79)

On ACE inhibitors
Serum creatinine (median, IQR)
Length of follow-up in weeks (median, IQR)

Excluding amputations (median, IQR)

Ulcer characteristics
Predominant etiology, no. (%)

Multifactorialt
Arterial
Small vessel disease
Other (neuropathic, venous stasis, trauma)

Infection or osteomyelitis, no. (%)
TcPO2, mmHg (median, IQR) (n=99)

No. (%) ~20 mmHg
No. (%) 21-40 mmHg
No. (%) >40 mmHg

Any circulator boot use during clinical course
Time to initiation of boot in weeks (median, IQR)

TABLE III.-Comparison of lower extremity wounds in
type 2 diabetes by TcPO2 levels.

number of sessions per day, and number of
days per week of treatment.

Ten patients reported pain associated with com-
pression use. Three patients were able to con-
tinue using the device after reviewing technique,
reassurance, or recommendations to decrease
compression time to 30-60 min or to use anal-
gesics prior to its use. The other 7 patients dis-
continued its use because of pain. Other local
complications included increased lower extremity
edema (1 patient), development of a new ischem-
ic toe ulcer (I patient), deep venous thrombosis
(1 patient), calf hematoma (I patient, also being

Open wound
or amputation

No. (%)

Healed wound,
intact limb

No. (%)

TcPO2
(mmHg)

19 (58)
11 (38)

~20

>20

14 (42)
18 (62)

TcPO2: transcutaneous oxygen tension.

treated with warfarin at the time of use of the
device), and contact skin rash (I patient). There
were no reports of new wounds arising on the
skin receiving intermittent compression.
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Healed wound,
intact limb

(n=47)



TABLE IV.-Lower extremity wounds and outcomes.

TcPO2
S20 mmHg

No. (%)

Patients with
prior amputation

No. (%)

Circulator
boot use
No. (%)

No circulator
boot use
No. (%)

All

No. (%)
Parameters

101 I

57 I
47 I

9 I
4 I
1 I
1 I
1 I
2 I
1 I

44 I
26 I
14 I
7 ~
O I
4 I
1 I
2 ~
4 ~

58 (57)

29 (50)

23 (79)
5 (17)
3 (60)
0 (0)
0 (0)
1 (20)
1 (20)
1 (3)

29 (50)

1$ (62)
7 (24)
5 (71)
0 (0)
0 (0)
0 (0)
2 (29)
4 (14)

28 (28)

11 (39)

8 (73)
3 (27)
1 (33)
0 (0)
1 (33)

0(0)
1 (33)
0 (0)

17 (61)

4 (23)
11 (65)
4 (36)
0 (0)
S (45)
0 (0)
2 (36)
2 (12)

33 (33)

21 (64)

18 (86)
2 (9)
1 (50)
1 (50)
0 (0)
0 (0)
0 (0)
1 (5)

13 (36)

9 (69)
3 (23)
2 (67)
0 (0)
1 (33)
0 (0)
0 (0)
1 (8)

67 (66)

36 (54)

29 (81)
7 (19)
3 (43)
0 (0)
1 (14)
1 (14)
2 (29)
0 (0)

31 (46)

17 (55)
11 (35)

5 (45)
0 (0)
3 (27)
1 (9)
2 (18)
3 (10)

No. patients with a lower extremity ulcer
Wound healed

Limb intact*
Amputation
-Toe(s)
-Ray
-Transmetatarsal
-Below-the-knee
-Above-the-knee

Amputation recommended
Wound not healed

Limb intact*
Amputation

-Toe(s)
-Ray
-Transmetatarsal
-Below-the-knee
-Above-the-knee

Amputation recommended

*) May have had amputation before onset of index wound. TcPO2: transcutaneous oxygen tension.

Discussion and conclusions

In patients with nonhealing multifactorial
wounds and limb ischemia treated with an
intermittent compression device, we observed
complete wound healing and limb preservation
in 40% of patients with TcPO2 levels below 20
mmHg; 48% with osteomyelitis or active wound
infection; 46% with diabetes treated with insu-
lin; and 28% with any previous amputation.
These unexpectedly high rates suggest that the
device may have affected the clinical course of
nonhealing wounds in patients at high risk of
limb loss.

Inferences from this large retrospective case
series are weakened by the lack of a prospec-
tively defined cohort (including a control
group), randomized allocation of patients to
compression or standard care, complete and
standardized follow-up, and standardized assess-
ment of outcomes blind to treatment alloca-

,. tion. Furthermore, while corresponding to a
i consecutive series of patients, the sample is

likely to be affected by referral and selection
bias. These sources of bias may overestimate
the efficacy of the device if clinicians were able
to decide which patients were more likely to
respond to the device and preferentially offered

this treatment to them. On the other hand,
these same sources of bias may lead to under-
estimation of the efficacy of the device, if only
those in line for amputation ( or declining this
operation) received it as a measure of last
resort. The briefer follow-up of those suffering
unfavorable outcomes could also underestimate
the efficacy of the device, with some of these
patients potentially going on to complete heal-
ing and limb preservation after they were lost
to follow-up. Our strict and explicit definition
of a favorable outcome (complete wound heal-
ing with limb preservation) was easily verifi-
able in the medical record. However, its strict
character left out many more patients experi-
encing "favorable" outcomes including partial
wound healing with limb preservation and
improvement of ischemic limb pain.

Differences in patient population, outcome
definition, and secular progress in wound and
medical care limit comparison of our results
with other published series. These limitations
also apply to comparisons with previously pub-
lished series from our center (Table V).4. 7 For
instance, in the study by Vella et at. that
reported our experience with circulator boots,
patients had a mean TcPO2 of 30 rnmHg (dou-
ble the TcPO2 level of patients from the present
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(100)

(56)

(83)
(16)
(44)
(11)
~11)
~11)
~22)
~1)

~44)

~59)
~32)
~50)
:0)
:29)
:7)
:14)
:9)



Favorable outcome Unfavorable outcome

TcPOZ
~mmHg)

Present study
Vena. Bacharacht Vella* Bacharacht

Total

Present study

Circulator boot rota! Circulator boot

23 (40)
23 (56)

8 (50)

10 (59)

13 (45)
29 (47)

35 (60)

18 (44)

8 (SO)

7 (41)

16 (55)
33 (53)

~o
>20

20 (100)
20 (33)

0 (0)
40 (67)

In summary, this study suggests that patients
with limb ischemia and nonhealing wounds
at high risk of amputation can achieve com-
plete wound healing and limb preservation by
using an intermittent pneumatic compressiondevice. .
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