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Abstract: We describe here the case of a female patient with type I diabetes who developed active
Charcot neuroarthropathy in the foot. Due to therapeutic noncompliance, talus necrosis was discov-
ered 2 years after the presentation of neuroarthropathy. The impact of untreated neuroarthropathy
on the bone is commonly described as fracture and joint dislocation, but we describe the complete
disappearance of the bony structure and its necrosis associated with active neuroarthropathy in a
patient who refused offloading.
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1. Introduction

Neuroarthropathy or “Charcot neuroarthropathy” (CN) is a chronic, devastating,
and destructive disease of the bone structure and joints in patients with neuropathy; it
is characterized by painful or painless bone and joint destruction in limbs that have lost
sensory innervation. The physiopathology of this disorder is poorly understood. The
complication contributes to multiple fractures and increases the risk of amputation of the
affected joint. In the current state of knowledge, the bone affected by CN often stops
being described after the fracture occurs, but the focus here is the post-fracture state of
the bone before amputation. The common cause of amputation after this complication is
often described as a consequence of the onset of ulceration, but a breakdown of the bone
structure after its necrosis has never been described. it is important to shed light once
more on the serious consequences of foot amputation on the quality of life of patients, with
mechanical impact recognized even on the lateral foot [1].

2. Patients and Methods

Our 25-year-old patient was treated for type 1 diabetes, which was diagnosed at
age 9. She had no other medical history, although she was hospitalized in 2017 to manage
severe glycemic imbalance with HbA1c 12%. She measured 167 cm and weighed 62 kg.
Clinical examination revealed peripheral neuropathy with paresthesia in the lower limbs
and pathological results in the monofilament and the tuning fork tests. Laboratory tests
showed microalbuminuria (289 mg/L, normal range <20 mg/L) with a normal glomerular
filtration rate (80 mL/min/1.73 m2), suggesting incipient nephropathy. Her only treatment
consisted of insulin (via a subcutaneous insulin pump). Two months later, she tested
positive for an unplanned pregnancy (~6 weeks). Her HbA1c was 9%, and intensive
glycemic management was initiated. At 24 weeks pregnant, the patient was hospitalized
for vomiting and suspected pregnancy hypertension. Her HbA1c was 7.4% (60% reduction
over 6 months), and she weighed 72.6 kg.

The edema around her right ankle and foot was observed (Figure 1). Thrombophlebitis
was excluded by venous Doppler ultrasound. X-rays showed no fractures but Chopart
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dislocation, highly evocative of acute Charcot foot. An ankle ultrasound did not reveal a
ruptured ligament. An Aircast® pneumatic boot was prescribed to reduce weight bearing
on the foot; the temperature of the foot was 3 ◦C higher than the contralateral joint. Ten
weeks later, the patient underwent an emergency caesarean at 34 weeks due to irregular
fetal cardiac rhythm (HbA1c 7.1%).

Figure 1. Clinical presentation of Charcot neuroarthropathy.

Magnetic resonance imaging (Figure 2) performed 2 months after childbirth for per-
sistent foot edema yielded a typical image of active CN in the midtarsal, subtalar, and
talonavicular joints, with a displaced navicular fracture, talonavicular dislocation, and
cuboid fracture. The patient refused our recommendations of complete offloading with a
plaster cast or offloading using a splint with patella support.

Three months after the diagnosis of CN, the patient declared that she was actively
walking and not offloading (Aircast®) her foot joint. She no longer contacted the Dia-
betology or Orthopedics Department at our hospital. However, she contacted the Diabetic
Foot Unit 14 months later because her foot had become completely deformed (Figure 3).
She could no longer wear footwear due to the swelling. During the previous 14 months,
the patient had not applied any means of offloading. Computed tomography (CT) scan
(Figure 4) revealed osteonecrosis of the talus with almost complete destruction of the dome
and posterior process, osteonecrosis of the medial cuneiform, and subchondral osteolysis
in the tibial pestle, medial malleolus, calcaneus, cuboid, navicular, lateral, and intermediate
cuneiforms. The patient had no skin lesions, but a persistent temperature difference be-
tween her affected foot and the contralateral joint (>3 ◦C) proved that CN was still active.
She experienced no pain in the affected foot.
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Figure 2. Magnetic resonance imaging at the time of diagnosis.

Figure 3. Clinical presentation of the untreated foot with Charcot neuroarthropathy.
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Figure 4. Computed tomography image showing osteonecrosis of the talus.

3. Discussion

CN is a non-infectious disease involving the rapid destruction of osteoarticular struc-
tures, always occurring in the setting of neuropathy. Its physiopathology is poorly un-
derstood, while knowledge of its causality remains at the theoretical stage. The most
common hypothesis based on inflammatory arthropathy was proposed by Jeffcoate [2],
who described CN as an increased inflammatory response to a lesion inducing increased
bone lysis with the involvement of bone molding factors, specifically the receptor activator
of nuclear factor-B ligand and its natural antagonist, osteoprotegerin.

Generally, CN presents two clinical phases: (i) acute and (ii) chronic. The typical
clinical picture of acute CN is a red swollen joint with a temperature difference >2 ◦C
compared to the unaffected joint. These symptoms may go unnoticed because of their
frequent association with small fiber neuropathy of the lower limbs, the absence of pain, or
the disproportion of foot lesions for diagnosis [3]. The most common anatomic description
was proposed by Eichenholtz [4] based on clinical and radiological signs. Nevertheless, the
anatomical evolution of CN toward the onset of bone necrosis is not cited in Eichenholtz’s
classification [4], even though it is widely used to describe CN.

Every therapy implemented for CN has a common basis: offloading. This case report
describes the disastrous evolution of CN, initially triggered in two joints. However, the
absence of pain and the presence of another site of CN suggest that the CN joint left
untreated after at least one round of offloading tends toward necrosis. The dramatic
evolution of the case studied here describes the consequences of CN, notably deformation
and wounds.

Because of therapeutic noncompliance with a lack of offloading, the talus bone became
necrotic, with the bony structure disappearing along with the bone signal on the CT scan.
The disappearing bone structure, though tragic for this young woman, is fortunately
rare. Samarasinghe et al. suggested a diagnosis of avascular (aseptic) necrosis of the
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talus instead of CN, which is defined as a group of diseases with bone necrosis as the
common denominator [5]. They usually appear in the epiphyses and carpal and tarsal
bones, pathology also accompanied by constant pain, often during a growth period and
mostly at skeletal points subject to particular stress fracture. Müller–Weiss disease [6]
and Freiberg disease [7] can be excluded as differential diagnoses in our case due to the
absence of pain, patient age, bone necrosis location, and abstract notion of trauma-inducing
stress fractures.

The long duration of active CN caused by the lack of offloading most likely induced
an increased level of receptor activator of nuclear factor-B ligand and osteoprotegerin to
control the osteoclast differentiation and survival, thus leading to bone necrosis. This was
previously described as the mechanism inducing osteoporosis in menopausal women [8],
although in the literature we describe [9], rather bone resorption and not bone necrosis
when a CN has not been treated.

To conclude, active CN left untreated by offloading will inevitably evolve toward the
necrosis of bones.

Author Contributions: D.D. and A.P.; methodology, D.D.; validation, D.D. and A.P. investigation,
D.D. and A.P. writing—original draft preparation, D.D. and A.P. writing—review and editing. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: The patient gave her written consent for the publication.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Simón-Pérez, E.; Simón-Pérez, C.; Alonso-Peña, D.; Pontón-Cortina, A.; Chicharro-Luna, E.; Martínez-Nova, A.; Navarro-Flores,

E. Stiffness degree of ankle range of motion in diabetic patients with atypical amputation. Rev. Assoc. Med. Bras. 2020, 66, 216–221.
[CrossRef] [PubMed]

2. Jeffcoate, W.J. Theories concerning the pathogenesis of the acute Charcot foot suggest future therapy. Curr. Diabetes Rep. 2005, 5,
430–435. [CrossRef] [PubMed]

3. Rogers, L.C.; Frykberg, R.G.; Armstrong, D.G.; Boulton, A.J.; Edmonds, M.; Van, G.H.; Hartemann, A.; Game, F.; Jeffcoate, W.;
Jirkovska, A.; et al. The Charcot foot in diabetes. Diabetes Care 2011, 34, 2123–2129. [CrossRef] [PubMed]

4. Chantelau, E.A.; Grützner, G. Is the Eichenholtz classification still valid for the diabetic Charcot foot? Swiss Med. Wkly. 2014, 144,
w13948. [CrossRef] [PubMed]

5. Samarasinghe, W.P.; Brunton, S.L.; Feher, M.D. Avascular necrosis not Charcot’s. Diabet. Med. 2001, 18, 846–848. [CrossRef]
[PubMed]

6. Müller, W. On an odd double-sided change of the tarsal navicular. Dtsch. Z. Chir. 1927, 201, 84–87. [CrossRef]
7. Freiberg, A.H. Infraction of the second metatarsal bone. Surg. Gynecol. Obstet. 1914, 19, 191–193.
8. Nakamichi, Y.; Udagawa, N.; Kobayashi, Y.; Nakamura, M.; Yamamoto, Y.; Yamashita, T.; Mizoguchi, T.; Sato, M.; Mogi, M.;

Penninger, J.M.; et al. Osteoprotegerin reduces the serum level of receptor activator of NF-κB ligand derived from osteoblasts.
J. Immunol. 2007, 178, 192–200. [CrossRef] [PubMed]

9. Baumhauer, J.F.; O'Keefe, R.J.; Schon, L.C.; Pinzur, M.S. Cytokine-induced osteoclastic bone resorption in charcot arthropathy: An
immunohistochemical study. Foot Ankle Int. 2006, 27, 797–800. [CrossRef] [PubMed]

http://doi.org/10.1590/1806-9282.66.2.216
http://www.ncbi.nlm.nih.gov/pubmed/32428158
http://doi.org/10.1007/s11892-005-0050-z
http://www.ncbi.nlm.nih.gov/pubmed/16316593
http://doi.org/10.2337/dc11-0844
http://www.ncbi.nlm.nih.gov/pubmed/21868781
http://doi.org/10.4414/smw.2014.13948
http://www.ncbi.nlm.nih.gov/pubmed/24764120
http://doi.org/10.1046/j.1464-5491.2001.00566.x
http://www.ncbi.nlm.nih.gov/pubmed/11678977
http://doi.org/10.1007/BF02793918
http://doi.org/10.4049/jimmunol.178.1.192
http://www.ncbi.nlm.nih.gov/pubmed/17182555
http://doi.org/10.1177/107110070602701007
http://www.ncbi.nlm.nih.gov/pubmed/17054880

	Introduction 
	Patients and Methods 
	Discussion 
	References

