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Introduction 

Optimal medical and surgical management of patients with 
chronic limb-threatening ischemia (CLTI) confounded with 
Charcot neuroarthropathy (CN) is plagued by significant and 
highly consequential decisions. Vascular evaluation is mandatory 
to determine whether arterial perfusion is sufficient to allow opti-
mal incision and osseous healing. Once arterial flow is confirmed, 
the architectural reconstruction can be performed in a single or 
staged fashion based on risk of infection with wound presence.

Consecutive stages of ischemic pain, gangrenous changes, 
and tissue loss signal the end of peripheral arterial disease and 
the beginning of CLTI.1 Although CN does not have a correla-
tion to CLTI, the combination of both has a high risk for major 
amputation (below or above the knee).2,3 It is therefore prudent 
to follow an evidence-based medicine approach as close as pos-
sible. Revascularization is the first-line treatment for CLTI, and 
endovascular therapy yields optimal results.4 Further, patients 
with end-stage peripheral arterial disease are often poor surgi-
cal candidates for open procedures, which has led to the rise of 
endovascular procedures, especially in the lower extremities.3,5 

However, both open surgical and endovascular therapies can 
provide good results that depend on conduit availability, anatomic 
disease pattern, and patient risk profile.6-13

CN itself affects 0.1% to 2.5% of all individuals with diabetes, 
although some estimates are higher.14 There are no known studies 
that report the incidence of nondiabetic CN, but it is likely even 
more underreported than diabetic CN due to lack of a diagnostic 
hint from a diabetes diagnosis.15 We present a case of CN foot 
deformity originating in a nondiabetic patient conjointly with 
CLTI. The affected patient arrived with advanced CN changes, 
osteomyelitis, and an ankle-brachial index (ABI) of 0.15 to the 
affected limb. Successful limb salvage was achieved with coor-
dinated care between vascular surgery and podiatric surgery to 
create a plantigrade functional foot. 

Case Description

A 51-year-old man initially presented to the emergency department 
(ED) with a left second digital ulcer with osteomyelitis. Significant 
medical history included hypertension and deep vein thrombo-
sis with an extensive history of alcohol abuse (with peripheral 
neuropathy) and smoking. He had previously undergone a left 
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leg venous thrombectomy, which advanced his lower leg neurop-
athy. Upon his first encounter at our institution, active infection 
was found in his left second digit with purulence, edema, and 
erythema (Figure 1). Pedal pulses were nonpalpable along with 
claudication-type symptoms noted to both lower extremities. After 

treatment options were discussed with the patient, he elected 
to undergo a partial left second digital amputation for definitive 
treatment of underlying bone infection (Figure 2). Following the 
amputation, vascular noninvasive studies showed an ABI of 0.15 
on the left and 0.40 on the right. The patient was discharged in 

stable condition and instructed to follow 
up with vascular surgery as an outpatient.

The patient failed to follow up with the 
vascular team regarding his poor circula-
tion and presented to the ED 2 months later 
with a right hallux ulceration showing signs 
of underlying osteomyelitis. An angiogram 
was performed, demonstrating complete 
pararenal aortic occlusion extending to 
the iliacs (Figure 3), and the ABI had not 
changed from the previous testing. Given 
his young age, an aortobifemoral bypass 
was performed, restoring in-line flow. 
While recovering from the procedure in 
the hospital, the patient left against medical 
advice. He returned to the ED after 2 weeks 
with a left red, hot, swollen, and collapsed 
foot consistent with CN (Figure 4).

Faced with a potentially limb-threaten-
ing deformity and an unstable foot suscep-
tible to re-ulcerations, the patient agreed 
to undergo CN reconstruction to create a 
plantigrade stable foot in which the long 
axis of the foot is perpendicular to the long 
axis of the lower leg without any signifi-
cant osseous prominences. With the foot 
presenting in the acute active stage, the 

Figure 1. Clinically infected left second toe with 
presence of purulence, edema, erythema, and 
probe to bone. Note the bleeding and healthy 
granular base after initial debridement of necrotic 
superficial tissues.

Figure 5. Application of an external fixator for 
staged reconstruction of the left foot Charcot 
deformity that was done after revascularization. A 
distal ring around the midfoot allowed for gradual 
correction to plantarflex and adduct the forefoot 
relative to the hindfoot. Once the correction was 
achieved, the foot was immobilized to allow for 
stabilization of the foot in the coalescence phase 
of Charcot neuroarthropathy.

Figure 3. Computed tomography angiogram 
showing complete aortoiliac occlusion.

Figure 4. Lateral radiograph of the left foot shows Charcot midfoot collapse with the apex of the defor-
mity at the first metatarsal and first cuneiform.  The lateral Meary’s angle (talar-first metatarsal angle) 
is divergent and should be parallel (red dotted lines).  Hindfoot is plantarflexed as noted by decreased 
calcaneal inclination angle (yellow dashed lines), which should be 20 degrees relative to the ground.

Figure 2. Radiograph of left foot after second 
toe amputation for definitive treatment of os-
teomyelitis. Note the forefoot abduction across 
the midfoot with bulging medial prominence to 
first cuneiform.
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decision was made to first stabilize the deformity with external 
fixation (Figure 5). 

With non-weightbearing and immobilization, the CN defor-
mity was gradually corrected using external fixation and then 
held statically to allow for transitioning into the coalescence 
phase radiographically.  Definitive surgery was performed with 
a triple arthrodesis with medial midfoot column fusion (Figure 
6). After successful revascularization, CN reconstruction created 
a plantigrade functional foot. With over a year of follow-up, the 
patient reported no complications and was able to ambulate with 
a custom ankle-foot orthosis (AFO) and a plantigrade foot. He 
will need to be monitored at least annually to ensure architecture 
is maintained without tissue breakdown. The patient will wear 
the AFO brace until 18 months after surgery to ensure sufficient 
osseous consolidation. Custom orthoses may be considered to 
provide additional support in medical shoegear once the AFO 
brace is no longer needed.

Discussion

In limb salvage scenarios, a multidisciplinary approach is 
essential to maximize the likelihood of  success. Preventing 
both minor and major amputations is a critical objective that 
should not be underestimated. Five-year mortality rates with 
foot-related issues such as CN (29.0%), diabetic foot ulcer 
(30.5%), and minor (46.2%) and major (56.6%) amputations 
are comparable or higher than the pooled mortality rate for 
all reported cancers (31.0)%.16 These elevated mortality rates 
highlight the importance of  collaborative care, particularly 
between vascular surgery and podiatric surgery, in achieving 
successful limb salvage outcomes.

Vascular management of CLTI requires timely revasculariza-
tion to preserve limb viability, relieve pain, and improve survival. 
The tenet is for in-line reconstruction whenever possible. Both 
endovascular and open surgical options play essential roles, and 
treatment should be individualized based on anatomy, conduit 
availability, comorbidities, and life expectancy. Endovascular 
therapy—including angioplasty, stenting, atherectomy, and 
pedal interventions—offers a minimally invasive approach with 
lower perioperative morbidity, shorter hospital stay, and faster 
recovery. It is particularly attractive for older or high-risk patients 
and for focal or multilevel lesions amenable to catheter-based 
treatment. However, open surgery remains an important option 
for extensive occlusive disease, particularly aortic occlusions, 
long-segment femoropopliteal or tibial disease, failed prior 
endovascular therapy, or when durable long-term patency is 
prioritized. Evidence increasingly supports a “best therapy for 
the best patient” strategy rather than a one-size-fits-all model. 
Multidisciplinary limb salvage programs help optimize wound 
care, infection control, and revascularization selection.

Another important consideration in CN reconstruction is 
when to approach this in a single stage or a staged approach. 

Figure 6. Radiographs of the final reconstruction result showing improved 
realignment of the forefoot relative to the hindfoot such that the lateral 
Meary’s angle showing the parallel relationship of the talar and first meta-
tarsal bisection angle and calcaneal inclination angle significantly restored. 
The forefoot is no longer abducted in the transverse plane, and the medial 
arch is corrected to create a plantigrade foot.
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When managing an ulcerated CN foot, there is a risk of underly-
ing osteomyelitis. In this scenario, the use of internal hardware 
is typically contraindicated until infection has been ruled out 
where a staged approach is preferred. A retrospective study ex-
amined the effectiveness of a 2-stage surgical reconstruction for 
infected CN foot deformity in 22 patients, with a mean follow-up 
of 44 months.17 The first stage involved surgical debridement 
of all infected bone and tissue, application of antibiotic beads, 
stabilization with an external fixator, use of negative-pressure 
wound therapy, and targeted intravenous antibiotics based on 
intraoperative bone cultures. Once the infection was eradicated, 
the second stage focused on definitive treatment with internal 
hardware. After the 2-stage approach, limb salvage was successful 
in all but 1 patient, and at 1-year follow-up, all but 1 patient was 
fully weightbearing. The authors emphasized utilizing a multi-
disciplinary team approach to optimize successful limb salvage.

The timing of revascularization must also be considered 
after surgical infection control. Transcutaneous oxygen tension 
measurements were evaluated preoperatively and postopera-
tively.18 The authors noted transcutaneous oxygen tension levels 
significantly increased on the third postoperative day (P=.001) to 
optimize tissue perfusion and support healing. They concluded 
that tissue oxygenation can reach adequate levels after waiting 
at least 3 days following intervention.

In the case presented, a successful bypass procedure address-
ing CLTI allowed the patient to heal, significantly improving 
the chances of a successful midfoot fusion following multiple 
staged reconstructive surgeries to create a stable plantigrade foot. 
Ultimately, the multidisciplinary approach prevented lower-leg 
amputation and led to a successful limb salvage outcome.
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