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INTRODUCTION

Affection rare mais potentiellement invalidante
Forme aigue versus chronique
Controverses
modèle anatomique des loges musculaires du pied
recours à la mesure invasive de la pression des loges
différentes techniques chirurgicales de décompression



HISTOIRE

Volkmann 1872: séquelles d’ischémie myoneurale après 
contenGon plâtrée
Wilson 1912: syndrome de loge antérieure → «march gangrene»
Leach et al 1967: «Compartment syndrom»
Whitesides et al 1975: technique de mesure invasive de la 
pression des loges
Matsen et al 1988: syndrome de loge du pied
Volkmann R. Die Ischaemischen Muskellahmungen und Kontracturen, ZentrablaZ fur Chirurgie, 1881
Leach et al. Anterior Gbial compartment syndrome : acute and chronic, JBJS 1967
Whitesides TE et al. Tissue pressure measurements as a determinant for the need of fasciotomy. Clin 
Orthop Rel Res 1975



DEFINITION

Elévation critique de la pression dans un compartiment 
anatomique délimité par une enveloppe (ostéo-) fibreuse 
inélastique → perfusion compromise

contenu contenantPloge

hémorragie
oedème

plâtre, bandage
brûlure



PHYSIOPATHOLOGIE

ischémie
myoneurale

oedème

↑ Ploge

↓ 
perfusion

hypoxie
acidose

↑ 
perméabilité

Augmentation de la Pveineuse
Diminution du gradient artério-veineux
Spasme des artérioles



CAUSES

TraumaGsme
Fracture (calcanéum), luxaGon, écrasement, explosion, chirurgie

Compression externe
Plâtre, bandage, escarre, posiGonnement

Lésion vasculaire, reperfusion, électrisaGon, morsure de serpent
Par conGnuité

Loge postérieure de la jambe → loge calcanéenne
Par surcharge

Syndrome de loge chronique



SYNDROME DE LOGE AIGU

• loge tuméfiée, tendue
• douleur «hors de proportion», exacerbée par l’étirement passif

• pâleur, peau luisante
• paresthésie, anesthésie
• parésie, paralysie

«pulseless» ?

Oron A et al. Diagnosing ACS: are current textbooks misleading? Current Orthop Pract 2018

signes
tardifs



LOCALISATIONS

N’importe quelle loge musculaire
jambe, avant-bras

Plus rare au niveau du pied:
• < 5% des cas de syndromes de loge

Middleton S, Clasper J. Compartment syndrome of the foot: Implications for military surgeons. J R 
Army Med Corps 2010

• < 2% des lésions isolées du pied
Thakur NA et al. Injury patterns causing isolated foot compartment syndrome. JBJS 2021



PARTICULARITES AU NIVEAU DU PIED

Signes et symptômes d’interprétation plus subtile
douleur: peu spécifique
douleur exacerbée à la dorsiflexion passive des orteils? → longs 
fléchisseurs!
paresthésie: ischémie nerveuse ou neurapraxie?
pouls généralement palpables en cas de syndrome de loge du pied

Tuméfaction indurée + douleur 
Fakhouri AJ, Manoli A. Acute foot compartment syndromes. J Orthop Trauma. 1992



EVOLUTION

Nécrose musculaire en moins de 3h
Vaillancourt C et al. Acute compartment syndrome: How long before muscle necrosis occurs? CJEM 
2004

Lésions irréversibles des nerfs périphériques en 4 à 6h
Ugalde V, Rosen BS. Ischemic peripheral neuropathy. Phys Med Rehab Clin NAm 2001

Nécrose musculaire → fibrose → contracture ischémique
Neuropathie post ischémique
douleur chronique, troubles sensitifs



CONSEQUENCES

déformations

contractures neuropathie

Mm. extrinsèques > intrinsèques → orteils en griffe
Raccourcissement du QP et des interosseux → pied creux



CONDUITE A TENIR

Retrait de tout plâtre, bandage
Immobilisation du membre atteint au niveau du cœur
Prévention / traitement de l’hypotension artérielle

Mesure invasive de la pression compartimentale

Fasciotomie décompressive en urgence



MESURE DE LA PRESSION DES LOGES

à 3.8cm distal de la pointe de la malléole médiale
Myerson M, Manoli A. Compartment Syndromes of the Foot Axer Calcaneal Fractures. Clin Orthop
1993

à 60mm de la malléole médiale et 24mm de profondeur
Reach et al. The compartments of the foot: A 3-tesla MRI study with clinical correlates for needle 
pressure tesGng. Foot Ankle Int 2007



MESURE INVASIVE DE LA PRESSION

Avantage: critère objectif

Norme = 4.7 à 6 mmHg (0 - 8)
Dayton P et al. Compartment Pressure in the Foot. Analysis of Normal Values and Measurement
Technique. J Am Podiatr Med Ass 1990

Seuil critique: 
• Ploge > 30 (- 45) mmHg
• ∆Pdiast. - loge < 30 mmHg
McQueen MM, Court-Brown CM. Compartment monitoring in tibial fractures: the pressures threshold
for decompression. JBJS 1996



MESURE INVASIVE DE LA PRESSION

MiZlmeier 1991:
mesure de la Ploge dans 17 cas de fracture du calcanéum
• > 30 mmHg dans 12 cas

→ développement de contractures ischémiques dans 7 cas
• pas de contracture dans les 5 cas où P < 30 mmHg
MiZlmeier T, Mächler G, Lob G, Mutschler W, Bauer G, Vogl T: Compartment syndrome of the foot 
axer intraarGcular calcaneal fracture. Clin Orthop Relat Res 1991 

Surveillance rapprochée si P > 20 mmHg



ATTITUDE
Possible syndrome de loge

décompression en urgence

* Myerson M. Diagnosis and treatment of compartment syndrome of the foot, Orthopedics 1990

Observation

Doute ou patient inconscient

Mesure de la Ploges

Ploges>30mmHg Ploges<30mmHg

Monitoring de la Ploges

Présentation évidente

*



FASCIOTOMIE DU PIED

Différentes techniques chirurgicales de décompression
Recommandations basées sur un faible niveau de preuve

but: prévenir la survenue de lésions myoneurales irréversibles
Conséquences du syndrome vs complications liées au traitement?

Modèle anatomique controversé au niveau du pied 
nombre et contenu des loges



ANATOMIE

InjecGons de paraffine
• 4 espaces plantaires virtuels
• Septum médial et latéral
• ConGnuité entre la plante du pied et 

les muscles profonds du mollet

Grodinsky, M. A study of the fascial spaces of the foot and their bearing on infecGons. Surg Gyn Obst
1929

Ce document est protégé par la Loi fédérale sur le droit d'auteur et les droits voisins (LDA. 1992)



ANATOMIE

Injections de colorants
→ 3 principaux compartiments:
• médial (AbH)
• intermédiaire (FHB, FDB, QP, AdH, interosseux)
• latéral (AbDM, FDMB)

Subdivision de la loge intermédiaire
par un septum en Y
Kamel R & Sakla FB. Anatomical compartments of the Sole of the Human Foot.Anat Rec 1961

58 REFAAT KAMEL AND FRANCOIS B. SAKLA 

a Y-shaped horizontal septum into three 
parts: superficial, middle and deep. The 
stem of the septum extends from the me- 
dial side of the fifth metatarsal bone hori- 
zontally medially to the level of the third 
metatarsal bone where it bifurcates into 
an upper and a lower limb. The upper 
limb extends upwards and medially to be 

attached to the lateral side of the first 
metatarsal bone. The lower limb extends 
downwards and medially to fuse with the 
medial end of the plantar aponeurosis. 

( a )  Superficial compartment. Lies be- 
tween the plantar aponeurosis inferiorly 
and the stem with the lower limb supe- 
riorly (fig. 1). This compartment con- 

Fig. 1 Cross section of the right foot of adult subject at level of the middle of the fifth 
metatarsal bone. 

1, plantar aponeurosis 
2, deep fascia covering medial compart- 

3, deep fascia covering lateral compart- 

4, lateral intermuscular spetum 
5, medial intermuscular septum 
6, stem of the horizontal septum 
7, lower limb of the horizontal septum 
8, upper limb of the horizontal septum 
9, flexor digitorum brevis muscle 

ment 

ment 

10, flexor digitorum accessorius muscle 

11, flexor digiti minimi brevis muscle 
12, abductor digiti minimi brevis muscle 
13, abductor hallucis muscle 
14, dorsal interossei muscles 
15, first metatarsal bone 
16, fifth metatarsal bone 
17, subcutaneous areolar tissue 
18, extensor tendons 
19, adductor hallucis muscle 
20, flexor hallucis brevis muscle 
21, tendon of flexor hallucis longus muscle 



ANATOMIE

Fasciotomies expérimentales
avec monitoring de la pression
→ 4 comparGments:
• médial (AbH, FHB)
• central (FDB, QP, AdH, lombricaux)
• latéral (AbDM, FDMB)
• interosseux
Pas de conGnuité avec la jambe

Myerson MS. Experimental decompression of the fascial compartments of the foot – the basis for 
fasciotomy in acute compartment syndromes. Foot Ankle. 1988

Foot & Ankle/Vol. 8, No. 6/June 1988

Medial

Central

EXPERIMENTAL FASCIAL DECOMPRESSION 309

Fig. 1. Compartments of foot illustrated with their muscular contents through a coronal section at level of base of metatarsals.

 at University College London on June 5, 2016fai.sagepub.comDownloaded from 



ANATOMIE

Injection de gélatine colorée
→ 9 compartiments:
• 3 loges longitudinales 

(médiale, superficielle, latérale)
• 5 loges antérieures 

(1 AdH + 4 interosseux)
• 1 loge calcanéenne (QP)

Manoli A II, Weber TG. Fasciotomy of the foot: An anatomical study with special reference to release of 
the calcaneal compartment. Foot Ankle 1990

268 MANOLI AND WEBER 

When seen 27 months after his injury, he complained 
of progressively rigid, fixed claw toe deformities of his 
second and third toes, which began 12 months after 
his initial injury. There was also decreased sensation 
over the plantar aspect of these toes. 

The patient had surgical repair of the deformities of 
his second and third toes by proximal interphalangeal 
joint resections and recovered uneventfully. 

Foot & Ankle/Vol. 10, No. 5/April, 1990 

inject dyed gelatin through this wall to better evaluate 
the hindfoot portion of the "central" compartment. 

On the remaining three specimens, the medial com- 
partment was again opened and the abductor hallucis 
longus muscle reflected upward, but the injection was 
performed at the mid-metatarsal level to better evaluate 
the forefoot portion of the "central" compartment. 

All of the foot specimens were then placed into a 
freezer ( -10" C). After at least 24 hours in the freezer, 
the specimens were then sectioned either transversely 
or sagittally with a band saw and the compartment 
anatomy studied by evaluating the distribution of the 
dye. l1 .18 

Case 3 

A 37-year-old man fell off a ladder sustaining a com- 
minuted fracture of the left calcaneus. He was treated 
with a long-leg cast for 8 weeks, followed by a short- 
leg walking cast for 3 weeks. 

Eight months after his fracture, it was noted that he 
was developing clawing of his lateral four toes. These 
progressed until he underwent surgical repair of these 
four toes, 1 year after his injury. This was done by 
excision of the proximal interphalangeal joints. 

Twenty-four years after the fracture, the patient had 
recurrence of the claw toe deformities of the second, 
third, and fourth toes. In addition, he had developed a 
painful bunionette over the lateral aspect of his fifth 
metatarsal head. There was very restricted subtalar 
joint motion, which was minimally symptomatic. The 
subtalar joint showed degenerative arthritis developing 
roentgenologically. 

The patient underwent uneventful surgical repair of 
his recurrent claw toe deformities and his symptomatic 
bunionette. 

MATERIAL AND METHODS 

Our anatomical study consisted of 17 adult unem- 
balmed lower limb specimens. Three different dissec- 
tion and injection techniques were used to define the 
compartments of the foot. 

In nine specimens, we made a transverse skin inci- 
sion across the plantar aspect of the foot, approxi- 
mately 3 cm proximal to the fifth metatarsal tuberosity. 
The incision was carefully continued to the level of the 
plantar aponeurosis. The heel pad was then elevated, 
allowing clear visualization of the plantar compartment 
surfaces. Each compartment was then injected with a 
dyed gelatin solution (Baker's Analyzed cR>; J.P. 
Baker, Inc., Phillipsburg, NJ) just deep to the fascia. A 
different color was used for each compartment. 

On five feet, the medial compartment was opened 
posteriorly and the abductor hallucis longus muscle 
was reflected upwardly, exposing the medial wall 
of the previously described "central"' 16-18 or 
intermediate6 l1 l5 Compartment. We then proceeded to 

RESULTS 

Our injection studies demonstrated a total of nine 
compartments in the foot. Three run the entire length 
of the sole of the foot (medial, superficial, and lateral), 
whereas five are confined to the forefoot (adductor and 
four interossei). A previously undescribed compartment 

Fig. 1. A .  Transverse section through the base of the metatarsals 
The medial (M). lateral (L). superficial (S). and calcaneal (C) compart- 
ments are seen Artifactual staining of the intermetatarsal joints is 
seen. as the dark blue dye used to stain the lateral compartment 
tracked up the peroneal longus tendon sheath to enter them 8 
Enlargement of 1A Red dye injected into the superficial compartment 
(S) did not enter the calcaneal compartment (C) 

 at UNIV CALIFORNIA SAN DIEGO on January 15, 2016fai.sagepub.comDownloaded from 



ANATOMIE

IRM de 6 volontaires sains → 10e comparGment: la peau
Reach JS et al. Anatomic compartments of the foot: A 3-Tesla MRI study. Clin Anat 2007 

Fig. 5. Forefoot coronal slice:Note
the four interossei, central deep (ad-
ductor), central superficial, and medial
compartments.

Fig. 6. Sagittal view demonstrat-
ing the dorsal and plantar skin com-
partments.

206 Reach et al.



ANATOMIE

Dissection:
3 compartiments plantaires
• Seulement 2 loges avec enveloppe

ostéo-fasciale
• pas de délimitation aponévrotique

au niveau de l’avant-pied

Zing ZX, Kumar VP: The myofascial compartments of the foot: A cadaver study. JBJS Br2008



LOGE CALCANEENNE?

Au-delà de △10mmHg, la séparation entre QP et FDB devient 
incompétente
Guyton GP et al. The compartments of the foot revisited. Rethinking the validity of cadaver infusion 
experiments. J Bone Joint Surg Br. 2001



FASCIOTOMIE

Différentes techniques à 1, 2 ou 3 abords
loge calcanéenne → abord médial



FASCIOTOMIE

Standard: triple abord

Fulkerson E et al. Review: Acute Compartment Syndrom of the Foot. Foot Ankle Int 2003



FASCIOTOMIE

Risques spécifiques
abord dorsal: pont osseux
abord médial: aa. et nn. plantaires

Fermeture secondaire
débridement
greffe de Tiersch
Reprises ++



FASCIOTOMIE

Modèle à 2 loges:

abord médioplantaire
à 5cm du talon
incision du fascia plantaire

→ moins risqué?

Ling ZX, Kumar VP. The myofascial compartments of the foot: A cadaver study. JBJS Br 2008 



RESULTATS

Technique chirurgicale: absence de consensus
Wells DB, Davidson AR, Murphey GA. Acute compartment syndrome of the foot: a review. Curr Orthop
Pract. 2018
Taux de complication: jusqu’à 44%
Problèmes de cicatrisation, raideur, neuropathie
Corrélation avec le délai de prise en charge
Nwakile & al. Foot Compartment Syndrome: a systematic review of the literature, Act Ortho Bel. 2009
Traitement du syndrome aigu en urgence versus traitement
différé de ses conséquences
Wallin K, et al. Acute traumatic compartment syndrome in pediatric foot: a systematic review and case 
report. J Foot Ankle Surg. 2016



RESULTATS

Myerson 1991:
Mesure invasive systématique en cas de trauma par écrasement
14 fasciotomies du pied dans un contexte de fracture ou luxation
• douleur à la dorsiflexion passive des orteils (12), diminution de la 

discrimination en 2 points (11)
• Ploge moyenne: 44mmHg (seuil: 30mmHg)

Suivi moyen: 22 mois
→ 4 cas de récupération complète, 1 seul cas montrant des séquelles 
d’ischémie myo-neurale
Myerson MS. Management of Compartments Syndroms of the Foot. Clin Orthop Rel Res 1991



RESULTATS

Bedigrew et al. 2017:
Étude rétrospective cas – contrôles
19 fasciotomies du pied
Suivi moyen 18 - 21 mois
→ résultats mitigés
50% orteils en griffe
84% déficit sensitivo-moteur

Bedigrew KM et al. Effectiveness of foot fasciotomies in foot and ankle trauma. J R Army Med Corps 
2017 



RESULTATS

Paresthésies post opératoires

Raideur, douleur et dysfonction chez 1/3 des patients à 1 an
Reprise du travail: 4/26
Fakhouri AJ, Manoli A 2nd. Acute foot compartment syndromes. J Orthop Trauma 1992

Reprise du travail: 78%
Han F et al. A prospective study of surgical outcomes and quality of life in severe foot trauma and 

associated compartment syndrome after fasciotomy. J Foot Ankle Surg. 2015



TAKE HOME MESSAGE

Diagnostic clinique
Traumatisme à haute énergie → suspicion ++
Douleur qui s’aggrave malgré une antalgie optimale

MERCI POUR VOTRE ATTENTION


