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Introduction:Charcot-Marie-Tooth disease affects about 1 in 2,500 

individuals. it causes progressive muscle atrophy and sensory loss, 

predominantly in the distal extremities. CMT manifests early in 

childhood or adolescence, characterized essentially by features of an 

unstable gait and a unique type of neurogenic arthropathy known as 

Charcot joint. Severe muscle weakness and instability is seen in 

advanced cases of the diseases, Charcot joints used to be considered a 

contraindication for Total Knee Replacement (TKR) due to 

ligamentous laxity which leads to joint instability. The treatment used 

to be arthrodesis of the joint and with time rotating stem prosthesis for 

knee with severe ligamentous laxity or proximal tibia prosthesis in 

cases of destructive knee joint. In this case we are presenting a rare 

case which treated by acost effective technique to overcome the knee 

joint instability. 

Case Presentation: We present the case of a 75-year-old female with 

CMTand multiple co-morbidities. She presented with history of pain in 

both knees, more in the right knee. She didn’t respond to conservative 

treatment. Her physical examination revealed neuromuscular weakness, 

tenderness in both knees and restricted range of motion. The X-rays 

confirmed advanced osteoarthritis without destructive knee joint or 

subluxation. Preoperatively, the patient underwent physiotherapy to 

improve range of motion.She was subsequently taken for a right TKR 

using a semi-constrained system. To overcome the knee instability, a 

tibia size was 2 with tibia insert size 10 mm and tibia stem 25mm are 

used and the femur size was 3. Intraoperatively patient showed stable 

valgus and varus test. Postoperatively, the patient began mobilization 

and range-of-motion exercises on the first day without instability. Two 

weeks later, she was ambulating independently with a walker, had 

significant pain improvement, and nearly full range of motion. 

Conclusion: The positive outcome in this patient suggests that using a 

semi-constrained TKR can be successful and cost-effective solution for 

managing Charcot knee in individuals with CMT, leading to significant 

improvements in pain and function. This is the first reported use of a  
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Semi-constrained TKR instead of a rotating hinge to treat Charcot knee. 

However, further studies with long-term outcomes are needed to better 

understand its significance in Charcot knee secondary to CMT. 
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Introduction:- 
Charcot-Marie-Tooth (CMT) disease is the most common hereditary motor and sensory neuropathy, affecting about 

1 in 2,500 [1]. The typical pattern of inheritance is autosomal dominant. It forms a group of disorders characterized 

by progression of muscle atrophy and sensory loss in different parts of the body. CMT typically presents during 

adolescence or early adulthood and progresses slowly, causing an unstable gait and a relatively distinctive 

neurogenic arthropathy recognized as a Charcot joint [2]. 

 

The primary effect of the disease is peripheral nerves, causing muscle weakening and atrophy in predominantly 

distal parts of extremities [3]. The most prominent sign is deformity of the feet, but CMT can cause other conditions 

such as knee osteoarthritis from the weakening and instability of muscles [4]. Weakened muscular strength, mainly 

in the lower limbs, may result in abnormal biomechanics during motion and promote joint degeneration, inducing 

osteoarthritis [5]. 

 

The Charcot joints were considered a relative contraindication to total knee replacement previously [6], but the 

procedure is presently considered appropriate if the underlying disorder is controlled [7]. There have been very few 

accounts on the treatment of Charcot joints in the knees of patients with CMT. 

 

Case Presentation 

This is a 75-year-old female with a history of Charcot-Marie-Tooth, Type 2 Diabetes Mellitus, hypertension, and 

dyslipidemia. Patient presented with history of pain in both knees, more in the right knee, which was progressive in 

nature and was affecting her daily activities. She did not respond to conservative treatment, which included pain 

medication, physiotherapy, intraarticular injections, and special support for her feet. Certain shoes were also 

prescribed to aid her in ambulation.The patient was seen by neurologist outside of our hospital. as per the report of 

the neurologist that patient was diagnosed with the CMT. The diagnoses confirmed by history, physical examination 

and nerve conduction study. However, the neurologist did not specify whether it’s type one or type two. Also, the 

nerve conduction study showed general reduction of distal motor latency, motor, sensory nerve conduction velocity. 

 

On physical examination, the patient had neuromuscular weakness. Her feet showed high arches with preservation 

of the arches; she also had bilateral knee tenderness to palpation, reduced range of motion,with varus deformity with 

fixed flexion contraction in both knees, 50 degrees in the right knee and 20 degrees in the left knee.Varus stress test 

was positive in both knees. X-rays showed advanced osteoarthritis with varus deformity in both knees. Before 

operating on the patient, we referred her in our neurology clinic, the Neurologist confirmed her diagnosis based on 

the history, family history of CMT and the physical examination which showed generalized decrease the muscle 

strength more on the lower limb, decrease sensation and loss of the knee-ankle jerks reflexes. 

 

Total knee replacement surgery was planned. Preoperatively, the patient was prepared with a course of 

physiotherapy to help her regain her range of motion.At the follow-up visit, she walked into the clinic without 

support, and it was considered appropriate to proceed with total knee replacement surgery under precaution.A semi-

constrained right total knee replacement system was used through a medial parapatellar approach. A femur size 3, 

tibia size 2 were used with tibial insert of size 10, along with a 25 mm tibial stem for added stability. After that, 

stability of the right knee examined,  it showed good stability on valgus and varus stress test.  The surgery was 

carried out under general anesthesia without a tourniquet or non-depolarizing neuromuscular-blocking drugs. No 

intraoperative complications were noted and bone quality was fine. After the surgery, physical examination showed 

a stable knee with neither varus nor valgusdeformities. The patient began mobilizat ion and range of motion 

exercises on the first postoperative day. 

 

Two weeks later, the patient was seen in the clinic. She was ambulating independently with a walker, her pain had 

improved dramatically, and she had achieved almost full range of motion. An X-ray of the knee was taken and 

showed an intact prosthesis with good alignment. 
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Discussion:- 
On reviewing the literature, we found several case reports for patients with Charcot knee undergoing total knee 

replacement, but only few of these cases were secondary to CMT. All these cases of Charcot knee secondary to 

CMT used a rotating hinge knee replacement [8,9]. This is the first case to use a Semi constrained TKR for Charcot 

knee secondary to CMT, highlighting its novelty. 

 

This 75-year-old female patient is known to have CMT and several comorbidities, morover she has progressively 

worsened bilateral knee pain that significantly affects her daily activities. Clinical examination revealed 

neuromuscular weakness, high arches of the feet, tenderness of both knees, bilateral limitation in range of 

movement, and varus deformity. Radiographic evaluation confirmed advanced osteoarthritis in both knees with 

associated varus deformity however, there’s no severe joint destruction or joint subluxation.  

 

CMT is an inherited neuropathy, involving predominantly peripheral nerves and manifesting with muscle atrophy, 

weakness, and sensory loss in the distal extremities[1]. Abnormal gait and biomechanics secondary to CMT increase 

stresses on the knee joints, thereby accelerating the course of osteoarthritisdevelopment [5]. This patient's 

neuromuscular weakness and altered lower-limb mechanics likely played a significant role in the progression of her 

knee osteoarthritis. Moreover, our patient has several comorbidities themselves that could have influenced the 

progression of the disease. 

 

The intial management of our patient was conservative, with a program of physiotherapy directed towards 

improving the lower limb weakness, and the prescription of specialized foot supports, with some improvements. 

before physiotherapy the patient could walk but with the need of support; afterward, a little improvement occurred, 

and she was able to walk without support, after the physiotherapy she had with us in our hospital. Despite such 

measures, the patient's symptoms persisted, and surgical measures were mandated. Therefore, total knee replacment 

has been chosen as a definitive measure for alleviating the pain, thus enhancing the quality of life of the patient. 

 

Arthrodesis used to be the primary surgical management for Charcot knee, aimed at providing stability and 

alleviating pain. This procedure involves the surgical joining of the knee bones, effectively eliminating motion at the 

joint, which can be beneficial in cases of severe instability [10,11]. Arthrodesis techniques include spring 

compression fixators, positive pressure fixators, intramedullary locking nails, and bone grafting [12,13,14,15]. 

Studies generally found that patients were able to walk without pain using a quad cane, enabling them to 

independently carry out daily activities and even return to work [14,16]. On average, patient was able to return to to 

partial weight bearing after 16.7 weeks and 21.7 weeks to full weight bearing [15]. A case study utilized the 

American Knee Society Score (AKSS) for knee and function, showing an improvement from 25 to 85 [17]. 

However, there are some complications when chosing knee arthrodesis for these patients. Firstly,The entry point for 

intramedullary nails can be a vulnerable area that is prone to fractures, which can lead to femoral shaft fractures 

[12]. Secoundly, fused knees with limited mobility are more susceptible to traumatic injuries [13]. 

 

Another surgical approach use for patients with Charcot knee is total knee replacement. Total knee replacementin 

patients with Charcot-Marie-Tooth disease can be challenging because the outcome of the charcot knees is less 

favorable compared with the primary total knee replacementresults of patients with primary osteoarthritis [18]. The 

rate of perioperative complications in a Charcot knee, after total knee replacement, is much more than in the 

standard population, even showing an increased incidence of dislocations, periprosthetic fractures, instability, deep 

vein thrombosis and infections [19]. This complication rate is far higher than that for arthroplasty in 

primaryosteoarthritis [19]. On the other hand, total knee replacementshowed dramatic improvement in reducing the 

pain patients endure after surgery for Charcot knee [20]. Besides, improvement was also shown in functional 

outcomes [20,21,22]. Several studies have been conducted which proved that most of the patients with Charcot 

knee, who failed to walk before the surgery due to their disability, were able to walk. Even those patients who could 

not walk fully without support were able to walk with slight support [19]. Besides that, in Charcot knee, total knee 

replacementresulted in improvement in multiple case reports regarding knee alignment [20,21,22], this is required to 

extend the life of the prosthesis and hence maintain the knee function for a longer period of time [23]. 

 

Preoperative knee instability resulting from bony destruction, extreme range of motion and ligamentous laxity has 

been also observed in patients with Charcot knee which was linked to decreased knee proprioception [19]. Instability 

was complicated postoperatively as well, a study showed that 7% of kneearthroplasty was complicated by 

dislocation which was managed by bracing for six months as well as patellar dislocation were lateral release was 
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done [21]. Longer stem component and use of rotating hinge prostheses was used as well to address ligamentous 

instability in another study [20]. Similarly, a proximal tibia prostheses was used in a previous case report for a 

patient with severe destructive subluxated knee joint and severe varus knee[24]. For the current study, the patient 

does not have subluxated knee joint or severe varus knee joint. Therefore, we decided to use semi-constrained   

insert has been used in our patient yielding a positive outcome with a cost-effective alternative for the treatment of 

Charcot knee. 

 

Conclusion:- 
The positive outcome in this patient suggests that, with appropriate precautions, total knee replacement using a 

semi-constrained with adding larger insert can be a viable and cost-effective option for managing Charcot knee in 

individuals with CMT, leading to significant improvements in pain and function. Notably, this is the first reported 

case of using asemi-constrained TKR instead of a rotating hinge or proximal tibia prosthesis in this context, 

highlighting the cost effective of the approach and not technical demanding. However, further studies with semi-

constrained TKR are needed to better understand its significance in Charcot knee secondary to CMT. 
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Appendix:- 

Figure 1:- Preoperative X-rays showing advanced osteoarthritis with varus deformity. 
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Figure 2:- Postoperative X-rays showing intact prosthesis with no signs of malalignment, loosening or 

periprosthetic fractures. 

 
 

Figure 3:- Follow-up X-rays showing intact prosthesis with no signs of malalignment, loosening or periprosthetic 

fractures. 

 


