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Abstract

Background : When foot necrosis occurs due to lower limb blood flow disorder caused by diabetes
or peripheral arterial occlusion, many patients require lower limb amputation. The functional prog-
nosis after lower limb amputation largely depends on whether the heel can be preserved. Howev-
er, there are many reports that Chopart amputation causes varus and equinus deformity, and is func-
tionally unfavorable. We herein report a case of Chopart amputation performed with muscle
balancing. Postoperatively, the foot was not deformed and the patient was able to walk indepen-
dently with a foot prosthesis. Case: A 78-year-old man presented with ischemic necrosis of his
right forefoot. The range of necrosis extended to the central part of the sole, so Chopart amputa-
tion was performed. In the operation, to prevent varus and equinus deformity, the Achilles tendon
was lengthened, the tibialis anterior tendon was transferred through a tunnel created in the neck of

talus, and the peroneus brevis tendon was transferred through a tunnel created in the anterior part

of the calcaneus.

was observed. The patient became able to stand up and walk on his heel without a prosthesis.

At the final follow-up 7 years after the operation, no varus or equinus deformity

In

addition, step motion was possible by wearing a foot prosthesis.
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Introduction

For blood flow disorders caused by diabetes or
peripheral arterial occlusive disease, revasculariza-
tion therapy is used to salvage the affected
limb ; however, many patients require lower limb
amputation when foot necrosis occurs. Lower limb
amputation can involve removal of the toes, foot,
lower leg, and/or thigh, and the functional prognosis
varies greatly depending on whether the heel can be
preserved. This is because if the heel can be pre-
served, the patient can bear weight on the affected
limb without a prosthesis but in cases where the
lower leg or thigh is amputated, the patient cannot
bear weight on the affected limh without wearing an
artificial leg. Especially in the elderly, even if a
prosthetic leg is made, there are many cases where
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practical walking with the prosthetic leg is not possi-
ble due to weakened muscles and physical
strength. There are many reports that amputation
distal to the Lisfranc joint causes no functional prob-
lems, but Chopart amputation can cause postopera-
tive varus and equinus deformity due to muscle im-
balance'”, resulting in poor functional performance.
In Chopart amputation, the tibialis anterior tendon,
which is the dorsiflexor muscle, is cut, so the
strength of the dorsiflexor is lost, and the strength
of the plantar flexor muscles is relatively in-
creased®”. As a result, equinus deformity occurs,
at which point plantar contact becomes impossible,
and calluses and ulcers form at the amputation
stump, resulting in a marked decrease in walking
ability. Okawa et al. reported that, among 31 cases
of Chopard amputation, a total of 22 cases (71%) had
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equinus deformity, including 14 with varus and equi-
nus deformity, and eight with equinus deformity
alone”. We herein report a case in which Chopart
amputation was performed with balanced muscle
strength, the foot did not progress to deformity, and
the patient was able to walk independently with a

foot prosthesis.

Case

A 78-year-old man underwent vascular graft
replacement for an abdominal aortic aneurysm. Im-
mediately after the operation, his right foot turned
blue, the dorsalis pedis artery was not palpable, and
thromboembolism occurred in the right lower
limb. In addition, thrombus occlusion from the
popliteal artery to the 3-artery bifurcation was ob-
served at the site below the right knee. Throm-
bectomy with a catheter was immediately performed
and a 3-cm thrombus was removed. Alprostadil
was used as an anticoagulant. Ischemic necrosis
occurred in the right forefoot, which turned black,
and the range of necrosis extended to the central
part of the sole three months after operation

(Fig. 1-A, B, C). It would have been difficult to
cover the amputated end with well vascularized soft
tissue if we had performed Lisfranc amputation, so
lower leg amputation was planned. However, walk-
ing with a prosthetic leg was predicted to be difficult
due to weakened muscles after a prolonged bedrid-
den state. We considered surgical methods that
preserve the heel so that the patient could bear
weight without a prosthesis, so Chopart amputation
was performed. In the operation, a fish mouth inci-
sion was made in the margin of the normal tissue to
expose and amputate the Chopart joint. To prevent
varus and equinus deformity, we reconstructed the
cut tibialis anterior tendon, which is a dorsiflexor
muscle, and weakened the plantar flexor muscle
strength. The Achilles tendon was lengthened
with a Z-plasty. In order to balance the plantar dor-
siflexor tendon, the lengthened Achilles tendon was
sutured at an ankle plantar dorsiflexion position of 0
degrees, resulting in an extension of 2 cm. Then
the tibialis anterior tendon was transferred through
a tunnel created in the neck of talus, and the perone-
us brevis tendon was transferred through a tunnel
created in the anterior part of the calcaneus. Next,

Fig. 1. Appearance of a necrotic foot. 1-A, front; 1-B, plantar ; 1-C, lateral. Necrosis was observed in the right
forefoot, and the range of necrosis extended to the center of the sole.
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after extending the Achilles tendon to 0-degree
plantar dorsiflexion of the ankle and suturing it, the
tibialis anterior tendon, which had moved to the ta-
lus, was tensioned at 5 degrees dorsiflexion of the
ankle, and fixed to the talus with staples. Similarly,
the tendon of the peroneus brevis, which had been
moved to the calcaneus, was tensioned at 5 degrees
dorsiflexion of the ankle, and fixed to the calcaneus
with staples. Postoperative radiographs showed
good fixation of the staples and no varus or equinus
deformity (Fig. 2-A, B).

Four weeks after the operation, the wound at
the amputation end was closed, and no complica-
tions, such as infection or re-necrosis, occurred. At
the final follow-up 7 years after the operation, no
varus or equinus deformity was observed. Active
dorsiflexion and plantarflexion of the ankle was pos-
sible, and the range of motion was 5 degrees of dor-
siflexion and 10 degrees of plantarflexion (Fig. 3-A,
B, C). The patient became able to stand up and
walk on his heel without a prosthesis. Six weeks
after the operation, a foot prosthesis was made to
enable the stepping motion of the foot (Fig. 4-A,
B). The patient found it easy to put the foot pros-
thesis on by himself. Five years postoperatively,
he was able to walk for approximately 1 km, as well
as get on and off busses independently.

Discussion

Elderly patients with diabetes or peripheral
vascular disease, who have necrotic limbs that re-
quire amputation, often have significant muscle
weakness. There are cases in which it is difficult
to achieve practical walking, because the patient’s
muscles are not strong enough to use a prosthetic
leg, even if a lower-leg or thigh prosthesis is at-
tached after lower leg amputation or thigh amputa-
tion. If the foot can be amputated so that the heel
can be preserved, heel-loaded walking without a
prosthetic leg would be possible and functionally
good. However, if the area of necrosis is large and
the heel cannot be preserved, there is no choice but
to amputate the lower leg. An advantage of
Chopart amputation is that the heel can be retained
untouched, resulting in no change in leg length®”, so
the patient can bear weight even without using a
prosthetic leg®'”. A disadvantage of the Chopart
amputation is that all dorsiflexor strength is lost, re-
sulting in relatively strong plantar flexor strength
and development of equinus deformity. To over-
come this shortcoming, in the present case we per-
formed Chopart amputation with transfer of the tibi-
alis anterior tendon and lengthening of the Achilles
tendon, so the patient was able to bear weight with-
out developing equinus deformity.

Fig. 2. Postoperative radiograph. 2-A, anteroposterior view ; 2-B, lateral view. Varus and equinus deformity was
not observed.
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Fig. 3. Appearance of the right foot 2 years after surgery. 3-A, frontal view ; 3-B, lateral dorsiflexion image ; 3-C,
lateral plantarflexion image. The range of motion of the right ankle joint was 5 degrees of dorsiflexion and 10
degrees of plantar flexion.

Fig. 4. A foot prosthesis attached to the right foot. 4-A, front view ; 4-B, side view.
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In diabetic necrosis, the extent of necrosis is
often unclear, and re-necrosis may occur at the am-
putation edge'''®. In the present case, necrosis
was caused by thromboembolism after cardiac sur-
gery, and because the boundary between the necrot-
ic tissue and normal tissue was clear, we were able
to resect the normal tissue while preserving as
much of it as possible.

Patients with Chopart amputation usually re-
quire the use of an ankle-foot orthosis or boot pros-
thesis because the remaining tarsal bone is
short™. However, if there is no varus and equi-
nus deformity, and the foot has sufficient stability
and support under load, sufficient walking ability can
be obtained with a foot prosthesis. In the present
case, sufficient muscle strength was preserved at
the amputation stump, so the patient was able to
walk using a foot prosthesis instead of an ankle-foot
orthosis.

Conclusion

We reported a case in which Chopart amputa-
tion combined with tendon transfer and lengthening
was performed. As a result, the patient was able to
walk independently using a foot prosthesis without
varus and equinus deformity of the foot.

Disclosure statement

The authors have nothing to disclose.
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