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Amputation of the forefoot

Predictive value of signs and clinical physiological tests

Fifty-two transmetatarsal and 11 transtarsal forefoot amputations were
reviewed. Primary healing was obtained in Y of the amputations. No
difference could be detected between diabetic and non-diabetic gangrene
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regarding wound healing. The local blood pressure at the ankle had a useful

predictive value, whereas the blood pressure at the toe level was of no value.
Skin perfusion pressure was impossible to measure in several cases and was

thus of less value, as was the clinical judgement.
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wound healing.

While forefoot amputation allows good func-
tion, wound healing is often a problem. The
purpose of this retrospective study was to evalu-
ate the influence of selected preoperative infor-
mation (anamnestic data, clinical signs, local
blood pressure (LBP) and skin perfusion pres-
sure (SPP)) on wound healing.

Patients and methods

Between 1976 and 1981, 63 forefoot amputations had
been performed on 62 patients at the Department of
Orthopedic Surgery, at Hvidovre Hospital: 52 trans-
metatarsal and 11 transtarsal. The age of the pa-
tients, at the time of surgery, averaged 70 (41-91)
years. The indication was manifest ischaemia, de-
fined as gangrene or ulceration, or painful cyanosis/
lividity. Twenty-nine cases were associated with dia-
betes, 14 being treated with peroral antidiabetics or
dietary restrictions alone, 15 being treated with in-
sulin. Two were associated with polycythaemia vera,
one with polycythaemia vera and polyarteritis
nodosa, and one was caused by ergotamine poisoning.
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Figure 1. Correlation of ankle LBP and rate of success.
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Figure 2. Correlation of toe LBP and rate of success.
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Figure 3. Correlation of SPP on the dorsum of the toot and
rate of success.
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Selection of the level of amputation was based on
clinical judgement and peroperative evaluation of
bleeding. Forefoot amputation was not considered if
LBP at the ankle was below 40 mm Hg.

LBP (i.e. the systolic blood pressure at a given level
of the extremity) was measured with the strain-gauge
technique (Lassen et al. 1975), and SSP according to
the principles described by Holstein et al. (1977). The
radioactive agent used was 99m-Tc-pertechnetate.

The amputations were performed in general anaes-
thesia. A long plantar and a short dorsal flap were
fashioned and the wound was sutured. One case was
primarily left open and sutured after secondary revi-
sion. Peroperative antibiotic treatment was given to
52 patients and in uncomplicated cases continued for
3 to 4 days (methicillin 1 g 4 times daily, or modified
according to preoperative bacterial cultures). Weight-
bearing was first allowed when wound healing was
achieved.

The amputations were rated as successful only in
those cases in which wound healing was obtained and
reamputation was avoided during the first postopera-
tive year.

Statistics

Statistical analysis included two-tailed Mann-
Whitney U-tests and chi-square tests.

Results

Primary wound healing was obtained in 17 of
the 63 amputations. In the others, the course of
healing was protracted: 20 out of 60 wounds had
healed after 3 months, and 29 out of 55 after 6
months. There was no significant difference be-
tween diabetics and non-diabetics. One year
after operation, 25 patients had been reampu-
tated at an above-ankle level. Among the re-
maining patients, 27 had healed at a below-
ankle level, 10 had died and in one case no suffi-
cient information was available. The three pa-
tients with polycythaemia vera had died and
thus they did not influence the final evaluation.

Of the clinical signs, only the presence of a
palpable pulse on the dorsum of the foot had a
significant influence on the final rate of success
(p < 0.05). However, it did not influence the rate
of primary healing. Previous amputation on ei-
ther extremity, the presence of diabetes, the
number of gangrenous toes, the duration of the
gangrene and its appearance (“wet” or “dry”)
had no influence.

The rate of success, but not the rate of pri-
mary healing, correlated significantly to the
LBP measured at the ankle level (p < 0.005,
Figure 1). Both in diabetics and in non-dia-
betics, ankle LBP-values lower than 60 mm Hg
were not compatible with success.

LBP at the toe level correlated badly to the
rate of success (Figure 2). Thus, the correlation
between the LBP-gradient (ankle-LBP — toe-
LBP) and successful amputation was less pro-
nounced than was the case with LBP at the
ankle, but it was still significant (p < 0.05).

The correlation between SSP and the rate of
success was not significant in either group (Fig-
ure 3).

Discussion

Clinical judgement alone has limited sensitivity
and specificity in predicting success following
forefoot amputation (Rosendahl 1972, Effeney
et al. 1977, Young 1979, Larsson & Andersson
1978, Mehta et al. 1980). Several authors have
reported fair wound healing rates with ankle
LBP-values higher than 60—70 mm Hg, deter-
mined by the Doppler ultrasonic method (Verta
et al. 1976, Baker & Barnes 1977, Mehta et al.
1980). In the present study, measuring the LBP
at the ankle level proved superior to measuring
at the toe level, although falsely high values
may be obtained in patients with calcified non-
compressible vessels (media sclerosis).

SSP-determination on the dorsum of the foot
seems to be less reliable and could not be per-
formed at all in several cases: in the presence of
oedema, increasing the external pressure re-
sults in a decrease of radioactivity, even when
vascular wash-out has ceased.
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