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Abstract
A 9-year-old female presented with non-metastatic Ewing’s sarcoma of the third metatarsal isolated 
to the forefoot. After neoadjuvant chemotherapy, she underwent a Chopart amputation - a partial 
amputation of the foot at the level of the transtarsal joint. The Chopart amputation has been shown 
to have equivalent if not slightly better outcomes than the more common Syme amputation in 
pediatric patients. However, the Chopart amputation has sometimes been considered less favorable 
due to the development of equinus deformity. There are specific technical aspects of the procedure 
that help to minimize development of equinus, including performing tendon transfers of the ankle 
dorsiflexors to the talar neck through transosseous tunnels in addition to performing a tenotomy 
of the Achilles tendon. In this article, we discuss the case of a pediatric patient who underwent 
a Chopart amputation, we compare alternative partial-foot amputation options, and we detail 
technical pearls to optimize outcomes.
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Introduction
A 9 year old female presented with five weeks of foot pain. A plain radiograph revealed a sizeable 

destructive lesion in the third metatarsal (Figure 1) that was soon diagnosed by biopsy to be Ewing’s 
sarcoma. Staging was negative for distant metastasis and MRI demonstrated local spread to the 
adjacent metatarsals and tarsal-metatarsal joint (Figure 2). The transtarsal level was determined 
to be the most distal site for an amputation that would confidently produce tumor-free margins. 
Syme and the Chopart amputations were presented to the patient and her family as the most 
reliable procedures to address the malignancy while optimizing functional outcome. After extended 
discussion of the relative benefits and drawbacks of each procedure, the patient’s family chose to 
proceed with a Chopart amputation in order to preserve as much of the native foot as possible. Cases 
of Ewing’s Sarcoma (ES) involving the metatarsals are exceedingly rare and there is limited evidence 
in the literature to guide management for this specific location [1]. ES has an estimated prevalence 
of three cases per million, with less than 0.5% involving the metatarsals [2,3]. ES of the mid foot and 
forefoot in the absence of metastasis have a generally good prognosis with combined chemotherapy 
and wide-excision [1,4-9]. Greene et al., [10] reported that pediatric patients undergoing foot 
amputations at the Chopart level had marginally better outcomes than those following a Syme 
amputation, or ankle disarticulation. Both groups in their study did quite well with preserved ability 
to perform activities of daily living and minimal gait adjustments necessary when ambulating 
using prosthesis. The Chopart group was noted to have better outcomes when walking without 
prosthesis due to the preserved leg length and plantar heel structures. However, the Chopart-level 
amputation carries a risk of developing equinus contracture due to an imbalance of muscle tension 
that results from removing the navicular bone and forefoot where the primary ankle dorsiflexors 
insert while the calcaneal and the insertion of the gastroc-soleus complex remain intact. Patients 
who develop equinus deformity after Chopart amputation were shown to have inferior outcomes 
compared to a Syme amputation with a tendency to develop recurrent knee hyperextension leading 
to genus recurvatum and disruption of gait mechanics that decrease physical endurance and overall 
activity level [11]. While the Chopart amputation provides a more favorable plantar foot surface for 
ambulation without prosthesis, the shortened lever arm of the residual foot is less energy efficient 
than ambulating with prosthesis. This is one area where the Syme level amputation is advantageous 
compared to the Chopart as the space between the end of the residual limb and the floor where the 
hind foot structures were removed provides room for prosthesis. The maintained leg length of the 
Chopart amputation then becomes a hindrance as fitting the prosthesis adds length to the limb and 
may necessitate a contralateral shoe lift. The authors have obtained the patient’s informed consent 
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for publication of the case report.

Surgical Technique
The patient was positioned supine on a radiolucent table, a 

tourniquet was applied to the operative leg, and the foot was prepped 
and draped in standard fashion. The transtarsal joint was identified 
fluoroscopically using a c-arm. A skin incision was made transversely 
across the dorsum of the foot overlying the navicular and extended to 
the medial and lateral glabrous skin junctions. Dorsal neurovascular 
structures were identified. The dorsal is pedis artery was ligated at the 
level of the incision. Branches of the deep and superficial peroneal 
nerves were tensioned, ligated, and allowed to retract. An incision 
across the plantar surface of the foot was made approximately 2/3 of 
the distance to the distal fore foot in order to create a plantar flap with 
enough length to wrap over the anticipated stump to meet the dorsal 
incision. Care was taken during creation of the plantar flap to preserve 
the structural integrity of the plantar fat pad superficial to the facial 
layer while avoiding disruption of the underlying musculature of the 
distal, amputated margin in order to maintain the tumor boundary. 
Next, the anterior compartment tendons were identified, including 
Tibialis Anterior (TA), Extensor Hallucis Longus (EHL) and Extensor 
Digitorum Longus (EDL). These were each dissected and resected out 
as far distally as possible without compromising tumor margins and 

were each tagged with suture. Laterally, the sural nerve was identified, 
tensioned, transected, and allowed to retract. The peroneal tendons 
were also transected and allowed to retract. Medially, the Posterior 
Tibialis (PT) tendon was identified and followed distally to identify 
the talonavicular joint. The joint was opened using electrocautery and 
dissected from medial to lateral, extending into the calcaneocuboid 
joint. This was continued until disarticulation of both joints was 
achieved. Long and short toe flexors were transected and allowed to 
retract. The PT tendon was then transected and allowed to retract. 
The tibial nerve was tensioned, transected, and allowed to retract. 
All sites of nerve transection were injected with bupivacaine. The 
posterior tibial artery was then ligated and cut. Dissection was 
continued inferiorly to the fascial layer and then distally along the 
subfascial plane to the initial transverse plantar incision to create the 
plantar flap, which now consisted of fascia, subcutaneous tissue, and 
plantar skin. Once this was completed, the forefoot specimen was 
free from all attachments and was sent to pathology for permanent 
sections. Frozen section specimens were also sent at this time taken 
from multiple locations of the proximal and distal aspects of the 
surgical wound. After negative margins were confirmed, we turned 
our attention to reconstruction. The inferior distal edges of the 
calcaneal and talus were trimmed back using a sagittal saw to provide 
a more even, rounded surface. Two transosseous tunnels were made 
horizontally through the neck of the talus using sequentially larger 
drill bits and curettes. Tunnels were approximately 2 cm in length. 
The previously tagged TA tendon was passed through one of the 
drill holes from medial to lateral, folded back onto itself, tensioned 
to provide maximal dorsiflexion, and sutured in place with ethibond 
suture. The EHL and EDL tendons were then each passed through 
the second drill hole in opposing directions. The distal EHL tendon 
was folded back onto the more proximal EDL tendon, tensioned, and 

Figure 1: Plain radiograph of the right foot demonstrating an expansive lytic 
lesion of the third metatarsal with periosteal reaction.

Figure 2: Axial proton density FRFSE sequence of the right foot showing 
large soft tissue component of the third metatarsal mass with expansion 
beyond the cortical margins and proximal extension to the tarsal-metatarsal 
junction.

Figure 3: Intra-operative photograph demonstrating EHL and EDL tendons 
passed through the talar neck transosseous tunnels, tensioned with the foot 
in maximal dorsiflexion. Note the long plantar flap with preserved heel pad 
structures.

Figure 4: Intra-operative photograph after disarticulation of the talonavicular 
and calcaneocuboid joints and tensioning of the anterior tendons through 
the talar neck.
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sutured into place and vice versa with the distal EDL tendon sutured 
to the proximal EHL segment. Additional sutures were placed in the 
soft tissue surrounding the drill holes and attached securely to the 
tendons close to the site of their emergence from the drill holes for 
reinforcement of the repair. The wound was irrigated and a deep 
surgical drain was placed. The plantar flap was folded superiorly and 
approximated with the dorsal incision with ample soft tissue coverage 
over the anterior bony prominences. Soft tissues were approximated 
with vicryl sutures. The skin was closed with nylon interrupted 
sutures. An Achilles tenotomy was then performed. A 2 cm 
posterolateral incision was made overlying the tendon. The tendon 
was isolated through the incision using a Kelly clamp and sharply 
divided with a scalpel. All incisions were closed and all wounds were 
covered with bacitracin ointment and sterile dressings. The remnant 
foot was noted to be well balanced and a plaster splint was applied to 
maintain a neutral position. Post-operatively, that patient was non-
weight bearing on the affected extremity and ambulated with crutches 
to allow adequate soft tissue healing. Adjuvant chemotherapy 
was delayed and skin sutures were retained for five weeks to allow 
wound healing. The patient has been followed for three years post-
operatively without evidence of disease recurrence or post-operative 
complication. She continues to have a plant grade foot without 
development of equinus contracture. She ambulates in her prosthesis 
without a limp.

Discussion
François Chopart (1743 to 1795) was a French surgeon 

credited with first describing the transtarsal disarticulation that 
we know today as the Chopart amputation. He was a professor of 
anatomy and surgery, best known during his time for his work on 
a renowned, widespread surgical textbook. In 1791, he successfully 
treated a forefoot tumor in a young man by utilizing his advanced 

Figure 5: Intra-operative photograph after plantar flap approximated to the 
dorsal skin edge.

Figure 6: Two-year follow-up photographs of healed foot stump and 
corresponding lateral radiograph. Note the neutral position of the residual 
hind foot.

knowledge of anatomy in performing a transtarsal amputation. 
He is believed to have only performed the procedure once, and 
while he never personally described the technique formally, one of 
his pupils would go on to credit him with the procedure in a later 
publication. This eventually led to the eponym for the transtarsal joint 
and the procedure that bear his name today [12]. The Chopart-level 
amputation has been shown to have similar functional outcomes as 
the Syme amputation in pediatric patients, although it carries the 
risk of developing equinus contracture [11]. In order to prevent 
equinus, the tendons of the TA, EHL, and EDL can be preserved 
and transferred to the talar neck through transosseous tunnels (as 
demonstrated in Figures 3 and 4) to maintain anterior tension on the 
residual stump. In addition, tenotomy of the Achilles tendon helps 
to balance the ankle by weakening the deforming plantar flexion 
force of the gastroc-soleus complex. The Chopart amputation also 
has the advantage of preserving the native plantar foot pad better 
than the Syme with fewer skin complications with weight-bearing. 
Despite this, Chopart still carries the possibility of posterior heel pad 
migration and development of anterior bony prominence, both of 
which can lead to skin breakdown [13]. In our patient, these risks were 
minimized by maximal preservation of the native plantar surface and 
trimming of the distal inferior edge of the talus and calcaneal. There 
are several prosthetic options available after Chopart amputation. 
Simple shoe inserts are usually ineffective as there is little structural 
support to hold a normal shoe on to the residual limb. A rigid tibial-
tubercle-height prosthesis or an Ankle-Foot Orthosis (AFO) that uses 
the more proximal leg for stability and distributes weight throughout 
the leg is typically better options. A semi-rigid foot plate can be added 
to lengthen the lever arm of the foot and improve force transmission 
during gait. Compared to a Syme-level amputation, the residual hind 
foot after Chopart amputation provides a superior weight bearing 
surface for ambulation during low-demand activities when prosthesis 
is not being used. However, the additional length added to the limb 
by the residual hind foot does not allow space between the limb and 
the floor as would be the case with a Syme amputation. This can 
make prosthetic fitting more challenging and may necessitate a shoe-
riser on the contralateral leg in order to compensate for the added 
height of prosthesis [14]. After 3.5 years of follow-up, our patient 
has not required any intervention to address this issue; however, 
atibial epiphysiodesis can be considered as the patient approaches 
skeletal maturity to shorten the leg and allow space for prosthesis. 
The Chopart amputation has a maximal functional outcome very 
similar to the Syme but carries the risk of equinus deformity. In our 
patient, the Chopart was chosen because it offered clear margins for 
the removal of the Ewing’s sarcoma of the metatarsal with maximal 
preservation of foot length, which was cosmetically important to the 
patient’s family. To obtain a good functional outcome after Chopart 
amputation, it is crucial to balance the foot and avoid equinus 
deformity while maintaining the heel pad to avoid skin breakdown. 
If the patient does develop deformity after a Chopart amputation 
despite these efforts, ankle fusion or surgical revision, including 
amputation at the Syme level, may be considered.

References
1. Casadei R, Magnani M, Biagini R, Mercuri M. Prognostic Factors in 

Ewing's Sarcoma of the Foot. Clin Orthop Relat Res. 2004;420:230-38.

2. Esiashvili N, Goodman M, Marcus RB. Changes in Incidence and Survival 
of Ewing Sarcoma Patients Over the Past 3 Decades. J Pediatr Hematol 
Oncol. 2008;30(6):425-30.

3. Sandrasagra FA. Ewing's sarcoma of a metatarsal bone. Ceylon Med J. 

https://www.ncbi.nlm.nih.gov/pubmed/15057103
https://www.ncbi.nlm.nih.gov/pubmed/15057103
https://www.ncbi.nlm.nih.gov/pubmed/18525458
https://www.ncbi.nlm.nih.gov/pubmed/18525458
https://www.ncbi.nlm.nih.gov/pubmed/18525458
https://www.ncbi.nlm.nih.gov/pubmed/4773544


William Hennrikus, et al., Clinics in Surgery - Orthopedic Surgery

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2019 | Volume 4 | Article 25144

1973;18(1):58-61.

4. Chauhan AL, Dana R, Arora A, Sandya. Metatarsal Ewing's sarcoma: An 
unusual presentation. Indian J Radiol Imaging. 1999;9:34-5.

5. Goodwin MI. A case of metatarsal Ewing's sarcoma. Acta Orthop Scand. 
1990;61(2):187-8.

6. Potocki K, Prutki M, Kralik M, Hrabak M, Padovan RS. Ewing's sarcoma 
of the third metatarsal: a case report and review of the literature. Tumori. 
2007;93(2):210-2.

7. Shirley SK, Askin FB, Gilula LA, Vietti TJ, Thomas PR, Siegal GP, et al. 
Ewing's sarcoma in bones of the hands and feet: a clinicopathologic study 
and review of the literature. J Clin Oncol. 1985;3(5):686-97.

8. Adkins CD, Kitaoka HB, Seidl RK, Pritchard DJ. Ewing's sarcoma of the 
foot. Clin Orthop Relat Res. 1997;(343):173-82.

9. Picci P, Böhling T, Bacci G, Ferrari S, Sangiorgi L, Mercuri M, et al. 
Chemotherapy-induced tumor necrosis as a prognostic factor in localized 
Ewing's sarcoma of the extremities. J Clin Oncol. 1997;15(4):1553-9.

10. Greene WB, Cary JM. Partial foot amputations in children. A comparison 
of the several types with the Syme amputation. J Bone Joint Surg Am. 
1982;64(3):438-43.

11. Faglia E, Clerici G, Frykberg R, Caminiti M, Curci V, Cetta F, et al. 
Outcomes of Chopart Amputation in a Tertiary Referral Diabetic Foot 
Clinic: Data From a Consecutive Series of 83 Hospitalized Patients. The J 
Foot Ankle Surg. 2016;55(2):230-4.

12. Wolf JH. Francois Chopart (1743-1795) - Inventor of the partial foot 
amputation at the tarsometatarsal articulation. Orthopaedics and 
Traumatology. 2000;8(4):314-7.

13. Murphy D. Fundamentals of Amputation Care and Prosthetics. New York. 
NY: Demos Medical Publishing. LLC. 2013:59-76.

14. Berke GM. Lower limb prosthetics. In: Coughlin MJ, Mann RA, Saltzman 
CL, editors. Surgery of the Foot and Ankle, 9th ed. Philadelphia: Mosby. 
2014:1399-1422.

https://www.ncbi.nlm.nih.gov/pubmed/4773544
http://www.ijri.org/article.asp?issn=0971-3026;year=1999;volume=9;issue=1;spage=34;epage=35;aulast=Chauhan
http://www.ijri.org/article.asp?issn=0971-3026;year=1999;volume=9;issue=1;spage=34;epage=35;aulast=Chauhan
http://www.ncbi.nlm.nih.gov/pubmed/1972857
http://www.ncbi.nlm.nih.gov/pubmed/1972857
http://www.ncbi.nlm.nih.gov/pubmed/17557573
http://www.ncbi.nlm.nih.gov/pubmed/17557573
http://www.ncbi.nlm.nih.gov/pubmed/17557573
https://www.ncbi.nlm.nih.gov/pubmed/3998785
https://www.ncbi.nlm.nih.gov/pubmed/3998785
https://www.ncbi.nlm.nih.gov/pubmed/3998785
http://www.ncbi.nlm.nih.gov/pubmed/9345223
http://www.ncbi.nlm.nih.gov/pubmed/9345223
https://www.ncbi.nlm.nih.gov/pubmed/9193352
https://www.ncbi.nlm.nih.gov/pubmed/9193352
https://www.ncbi.nlm.nih.gov/pubmed/9193352
http://www.ncbi.nlm.nih.gov/pubmed/7061561
http://www.ncbi.nlm.nih.gov/pubmed/7061561
http://www.ncbi.nlm.nih.gov/pubmed/7061561
https://www.ncbi.nlm.nih.gov/pubmed/26620421
https://www.ncbi.nlm.nih.gov/pubmed/26620421
https://www.ncbi.nlm.nih.gov/pubmed/26620421
https://www.ncbi.nlm.nih.gov/pubmed/26620421
https://link.springer.com/article/10.1007/BF03181113
https://link.springer.com/article/10.1007/BF03181113
https://link.springer.com/article/10.1007/BF03181113

	Title
	Abstract
	Introduction
	Surgical Technique
	Discussion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6

