
  

1 | Advances in Orthopedics and Sports Medicine, Volume 2023, Issue 01 
 

 

 

 

Talonavicular Subchondral Fracture Healing on MRI Post Single Autologous 

Fat-Derived Expanded Mesenchymal Stem Cell Therapy: A Case Report 
 

Hassan Mubark* 
 

Rheumatologist, Institution: Auckland Regenerative Clinic, Ormiston Specialist Centre, 125 Ormiston Road, Flat 

Bush, Auckland 2019, New Zealand 

 

 

 

 

 

 

 

Abstract 
 

      A talonavicular fracture is a form of foot fracture that 

involves the talus and the navicular bones. This sort of fracture 

is typically triggered by a sudden injury. 

 

      Management of talonavicular fracture commonly involves 

immobilizing the foot and ankle with a cast or brace to allow 

the bones to heal properly. In some instances, surgery could be 

necessary to realign the bones to ensure appropriate healing. 

 

      This article presents a middle-aged female, a professional 

Pilates teacher who suffered an injury to her left talonavicular 

joint (TNJ) which led to chondral injury and subchondral talar 

fracture, with an accelerated traumatic TNJ osteoarthritis. She 

had significant symptoms that interfered with her daily 

activities and work. She failed anti-inflammatory medicine, 

intra-articular steroid, and platelet-rich plasma (PRP) combined 

with hyaluronic acid injections. She was offered surgical 

debridement of cartilage and fusion of the TNJ, instead, she 

elected experimental intra-articular autologous fat-derived 

expanded mesenchymal (MSCs) combined with PRP. She 

reported dramatic clinical improvement two months post-

therapy, and a gradual return to her loved work with an MRI 

six months post-treatment revealing bone remodeling and 

complete healing of the fracture with associated articular and 

peri-articular high signals hypothesizing inflammatory healing 

response rather than the pathological inflammation given she 

had significant improvement of her clinical presentation and 

function. 

 

      This case demonstrates the use of MSC therapy combined 

with PRP as a non-surgical approach in traumatic chondral 

injuries and subchondral fracture letting joint fusion as a last 

resort. Of note, she failed the intra-articular trial of PRP 

combined with hyaluronic acid while a positive result was 

achieved when expanded MSCs were combined with PRP as a 

superior regenerative therapy. We need a large randomized 

controlled trial to confirm our findings. 
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Introduction 
 

      A subchondral fracture is a type of fracture that arises in 

the subchondral bone. This sort of fracture can occur because 

of a traumatic injury, such as a fall or sports-related injury.  

 

      Subchondral traumatic fractures are most seen in the knee 

joint and are less common in other joints including the ankle, 

hip, and shoulder joints. 

 

      Healing of this type of injury is a compound regenerative 

process with the contribution of abundant cell types including 

inflammatory, progenitor, endothelial, and hematopoietic cells 

together with growth factors for example TGF-β [1, 2]. 

 

      Management for this type of fracture typically involves 

rest, immobilization of the joint, and anti-inflammatory and 
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pain medicines. The next step is invasive surgical procedures 

that require a natural or synthetic bone graft with subsequent 

risks of complications [3, 4, 5]. 

 

Case Report 
 

      A middle-aged female works as a professional Pilates 

teacher and trainer. She is normally fit and healthy, she rolled 

her left ankle in May 2021 with subsequent pain, swelling, and 

stiffness with signs of tenderness and reduced range of motion 

of the talonavicular joint (TNJ). An ultrasound scan (USS) in 

July 2021 showed significant synovitis of the TNJ with 

associated joint effusion. She failed to respond to conservative 

management with Brufen and an ankle brace. In September 

2021 X-ray showed no fracture line. normal joint alignment, 

subchondral sclerosis, and partial loss of joint space, 

consistent with mild TNJ osteoarthritis. She was referred to 

the orthopaedic surgeon, and a repeat USS in Oct 2021 

showed quite marked synovial thickening and joint fluid at the 

TNJ, she had USS-guided intra-articular triamcinolone 40 MG 

mixed with a local anaesthetic to control the synovitis. Despite 

those measures, her symptoms worsened, and an MRI scan in 

Jan 2022, showed extensive chondral loss and marked 

associated synovitis within the TNJ, accompanied by 

undisplaced subchondral fracture at the talar head articular 

surface as in Figure 1. 

 

 
 

Figure 1: Sagittal FS T2 MRI demonstrating subchondral fracture at the talonavicular joint (TNJ). 

 

     The orthopaedic surgeon discussed with her having an 

experimental trial of the combination of platelet-rich plasma 

(PRP) with hyaluronic acid under USS guidance, this was 

performed in May 2022, this has failed and left with the only 

option of TNJ fusion; which consists of removing the 

remnants of the cartilage of the joint, re-aligning it and fixing 

it with a plate and screws plus bone graft, the resultant 

stiffening of the midfoot and the hindfoot, she would need to 

be six weeks non-weight bearing and then six weeks protected 

weight bearing. The patient was worried about losing her joint 

movement and her job as a Pilates teacher and ultimately with 

the consequence of financial and psychological burdens. She 

elected an experimental trial of expanded mesenchymal stem 

cell (MSC) therapy as a last hope before proceeding to joint 

fusion. We performed the fat harvest then the stromal vascular 

fraction (SVF) was sent to the specialized biologic lab for 

purification, sterilization, and expansion to a dose of 75 x106 

divided into three syringes. We prepared the PRP using ACD-

A tubes and centrifuged it over nine minutes; a total volume of 

6 MLS (mixture of MSCs and PRP) was engrafted through 

multiple directions to cover the TNJ, fracture site, and the 

surrounding soft tissues using Sonosite USS-guided L38, 10-5 

MHZ transducer. 

 

      We asked her to use regular moonboot for two weeks and 

crutches followed by another two weeks of gentle use of the 

foot. She was followed two months after the stem cell therapy 

and reported significant improvement in pain score, stiffness, and 

improvement of TNJ range of motion with a gradual return to 

work. She progressed well with a repeat MRI post-therapy six 

months post the MSC therapy revealed full healing of the TNJ 

subchondral fracture with bone remodelling, also noted high 

T2 signals in the joint and the surrounding bones presumed the 

inflammatory healing response as in Figure 2. 
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Figure 2: Sagittal FS T2 MRI post stem cell therapy showing remodeling and complete healing of the subchondral fracture. 

 

      She remained with occasional niggle of pain and rare use 

of Brufen, but we expect this will recover with time given she 

has clinical improvement and radiological healing of the 

subchondral fracture. Our intention is to perform MRI series 

to see the status of the chondral loss as that process is slow. 

 

Discussion 

 
      There is no cure for TNJ osteoarthritis, particularly when 

associated with subchondral fracture, this process is usually 

progressive and eventuates into surgical joint fusion. The issue 

with joint fusion is the correlated stiffness in the mid and hind 

foot which will lead to loss of function and finally affect the 

physical and sports life. 

 

      MSC therapy is fascinating and promising science as it can 

provide appropriate cellular signals to boost tissue regeneration 

with an exceptional anti-inflammatory effect. MSCs are 

presently being investigated in numerous research facilities 

and clinical observers to verify efficacy and safety [6, 7]. In 

addition, randomized controlled trials suggested the positive 

outcome of MSCs in osteoarthritis [8]. Bone regeneration is a 

method in which osteoclasts and osteoblasts are firmly 

involved [9]. Notwithstanding the spontaneous regeneration 

perspective, there are various distinctive explanations such as 

bone defect size and infection that cause damaged bone not to 

be capable to repair itself [10]. 

 

      Our patient had superior clinical and radiological 

outcomes due to the anabolic effects of combined expanded 

MSCs with PRP while failing to respond to anti-inflammatory 

medicine, brace, intra-articular steroid, and combined PRP 

with hyaluronic acid, an MRI scan showed complete healing 

of the subchondral fracture, additionally, we noted high signals 

inside and around the joint suggestive of the inflammatory 

signalling healing response rather than active pathologic 

inflammation as similar findings were noted in the literature 

[11,12]. She did not require fusion of the joint and she returned to 

her loved job with good functional ability suggestive of the 

successful outcome of the MSC therapy. 

 

Conclusion 

 
      We hypothesize the use of expanded mesenchymal stem 

cells combined with platelet-rich plasma has resulted in the 

resolution of subchondral fracture with dramatic symptomatic 

relief, and improvement of her joint mobility and quality of 

life. The mesenchymal stem cell therapy saved her from 

complex surgical intervention. However, we need to confirm 

those findings are consistent in broad randomized controlled 

trials. 
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