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↓ perfusion

DEFINITION

Syndrome de loge: élévation critique de la pression tissulaire 
dans un espace anatomique délimité par une enveloppe 
aponévrotique rigide

↑ Ploge↑ contenu ↓ contenant



FORMES CLINIQUES

Syndrome de loge d’effort: aigu ou chronique
Evolution de la forme chronique à la forme aigue?

AIGU CHRONIQUE
évolutif réversible

multiple causes (trauma ++) facteur déclenchant: effort
diagnostic clinique diagnostic d’exclusion



SYNDROME DE LOGE CHRONIQUE

Douleur musculaire progressive à l’effort
Paresthésie, parésie
Résolution des symptômes au repos
Tuméfaction et induration musculaire

Entité rare, probablement sous-diagnostiquée



FACTEURS FAVORISANTS

Augmentation du volume musculaire de 20 à 30% à l’effort
Takahasi H et al. Changes in MRI in human skeletal muscle after eccentric exercise. Eur J Appl Physiol
1994

Hypertrophie musculaire
Adaptation du tissu conjonctif au stress répétitif
↑ densité des fibres de collagène
↓ compliance des aponévroses
Turnispeed WB et al. The effects of elevated compartment pressure on tibial arteriovenous flow and 
relationship of mechanical and biochemical characteristics of fascia to genesis of chronic compartment
syndrome. J Vasc Surg 1995



PHYSIOPATHOLOGIE

Lecocq J et al. Exertional compartment syndrome. Ann Readapt Med Phys 2004

↑Ploge
Hypertrophie 

musculaire

Aponévrose
+ rigide

Micro-
traumatismes

Myopathie

Insuffisance 
veineuse



FACTEURS DE RISQUE

Jeune adulte
Sexe masculin
Trouble statique
Perturbation de la coordination motrice
Syndrome de McArdle
Activités sportives d’endurance
Microtraumatismes répétitifs 
Fréquence et intensité de l’effort inappropriées
Anuar K, Gurumoorthy P. Systematic review of the management of chronic compartment syndrome in 
the lower leg. Physiotherapy Singapore 2006



LOCALISATIONS

Jambe (95%): loge antérieure ++, atteinte bilatérale > 50%
Course à pied, roller, ski nordique

Pied: loge médiale > latérale
Course à pied, sprint, danse classique

Jowett, A., Birks, C., & Blackney, M. Chronic Exertional Compartment Syndrome in the Medial
Compartment of the Foot. Foot & Ankle Int 2008

Avant-bras: fléchisseurs ++
Motocyclistes, VTT, rameurs

Paraspinal
Rugby, football américain

Styf J, Lysell E. Chronic compartment syndrome in the erector spinae muscle. Spine 1987



DIAGNOSTIC DIFFERENTIEL

Jambe:
périostite, fracture de fatigue, TVP, tendinite, syndrome 
radiculaire, artériopathie périphérique, syndrome du vol poplité, 
néoplasie, fibromyalgie

Pied:
fasciite plantaire, fracture de fatigue, syndrome du tunnel tarsien, 
tendinite du jambier postérieur
Padhiar N et al. Chronic exertional compartment syndrome of the foot. Sports Med Arthrosc 2009



ANAMNESE

Interrogatoire méticuleux:
douleur progressive à l’effort, soulagée au repos
sollicitations musculaires intenses et répétées
précision et reproductibilité du délai d’apparition des douleurs
localisation
caractère bilatéral
présence de facteurs de risque



EXAMEN CLINIQUE

le plus souvent peu contributif au repos

avec l’effort déclencheur:
hernies musculaires
tuméfaction
induration
douleur à la palpation

Villatte G et al. Bilateral simultaneous chronic exertional compartment syndrome of the lateral forefoot: A 
case report (compartment syndrome of the forefoot). J Orthop Surg 2019



SEMIOLOGIE

Induration musculaire
Hernie à l’effort
Douleur à l’effort
Pas de douleur au repos

Fouasson-Chailloux A et al. Determination of the predictive clinical parameters to diagnose chronic
exertional compartment syndrome. Eu J Sports Sci 2017

the studied cohort. However, our groups with and
without CECS were comparable. Though, the popu-
lation with CECS was similar to other populations
described in the literature with bilateral CECS
(>50% of patients) and preferential location in the
anterior and lateral compartment (>80%) (Bong,
Polatsch, Jazrawi, & Rokito, 2005; Hislop &
Tierney, 2011). The duration of symptoms, nearly
2 years, was comparable with the result of others
studies (Tucker, 2010; Turnipseed, Hurschler, &
Vanderby, 1995). The low number of patients
without CECS has influenced the prevalence of
CECS. We have calculated likelihood ratios in
order not to be influenced by the prevalence of our
CECS population.
Muscle hardness of the compartment represented

the better predictive sign to orientate the diagnosis.
This parameter was useful to diagnose CECS when
present (positive likelihood ratio of 2.97) but also,
when it was absent, to exclude CECS diagnosis
(negative likelihood ratio of 0.22). Pierret et al. con-
firmed the interest of this sign and considered it as
specific before surgery (2011). Edwards et al. pro-
posed to search systematically this clinical sign
before and after exercise (2005).
Muscle hernias before and after exercise were

useful predictive signs with significant odds ratios
(OR = 1.37 and 1.44, respectively) and positive like-
lihood ratios. Muscle hernia after exercise was the
only one included in the predictive model (OR=
16.7) because these two signs are interdependent.
For Pedowitz et al., these signs represent the only sig-
nificant clinical parameters (1990). The specificity

was excellent but the sensitivity was low (39%).
Thirty-eight patients, 39.5% of our CECS popu-
lation, presented a hernia after exercise. This preva-
lence is in accordance with what is usually reported
(Tucker, 2010). So, the diagnosis of CECS could
not be excluded in the absence of muscle hernia.
The absence of pain at rest is obviously a very

useful sign to guide the diagnosis (OR = 2.99; p
< .001) with a negative likelihood. It is frequently
described and is also part of the CECS definition.
So apparently, it has a good sensibility (96.9%) but
a poor specificity (27.6%). Thus, the absence of
pain at rest does not guarantee the diagnosis of
CECS yet its presence at rest appears to be inconsist-
ent with the diagnosis and should evoke something
else. Despite this, 27.6% of our studied patients
without CECS were addressed for CECS suspicion,
even if pain at rest was present. The use of this cri-
terion could have helped a better orientation of
some of the patients and avoided invasive ICP
(Styf, 1988).
The absence of pain on palpation at rest is a useful

sign because 96.9% of the patients with CECS feel no
pain at rest (OR = 1.74; p< .001). Most authors have
reported a relatively uninformative clinical exam at
rest, excepted when muscle hernia is present. So,
this parameter is interesting because if present,
another diagnosis should be evoked (negative likeli-
hood ratio of 0.27).
We noticed no irradiation of the pain in 93.8% of

our patients with CECS. This sign presented an
odds ratio of 1.89 (p< .01) and was not described
in the predictive model because it did not increase

Table III. Prevalence (%) and likelihood ratio of the different clinical and functional signs (Chi-square test with Yates correction)

Clinical parameters

ICP <
30 mmHg
n = 29

ICP>
30 mmHg
n= 96

Positive likelihood ratio
(presence of parameter)

Negative likelihood ratio
(absence of parameter) p

Absence of pain at rest 72.4 96.8 1.33 0.11∗∗ <.001
Absence of pain on
palpation at rest

58.6 88.5 1.51 0.27∗∗ <.001

Bilateral pain 68.9 59.3 1.10 0.77 .60
Muscle hardness 20.6 82.2 3.97∗ 0.22∗∗ <.001
Stopping exercise due to
pain

68.9 86.4 1.25 0.42 .58

Pain recidivism for the
same exercise

65.5 91.6 1.4 0.24∗∗ .01

Pain irradiation 27.5 6.2 0.22 1.29 .004
Paresthesia 27.5 14.5 0.52 1.17 .18
Muscle hernia at rest 3.4 31.2 6.93∗∗ 0.71 .005
Muscle hernia after
exercise

3.4 39.5 8.8∗∗ 0.67 <.001

Post-effort muscle
weakness

10.3 34.3 3.27∗ 0.73 .023

Post-exercise muscle
hypertrophy

0 7.2 ns 0.82 .30

∗∗Very useful parameters; ∗sometimes useful parameters.
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IMAGERIE

But: écarter les autres diagnostics possibles
IRM: œdème musculaire → hypersignal T2
Pedowitz RA et al. Modified criteria for objective diagnosis of chronic compartment syndrome of the 
leg. Am J Sports Med 1990



DEMARCHE DIAGNOSTIQUE

Délai moyen de 2 ans entre l’apparition des symptômes et 
l’établissement du diagnostic
Vajapey S, Miller TL. Evaluation, diagnosis, and treatment of chronic exertional compartment syndrome: a 
review of current literature. Phys Sports Med 2017 

suspicion 
clinique

exclusion des 
autres 

diagnostics

manométrie à 
l’aiguille



MANOMETRIE A L’AIGUILLE

Paramètre objectif
Pas toujours disponible
Techniquement délicat

→ critère utilisé dans seulement 35% des centres
Tzortziou V et al. Diagnosis and management of chronic exertional compartment syndrome (CECS) in 
the United Kingdom. Clin J Sport Med 2006 



INTERPRETATION DES VALEURS DE PRESSION

Valeurs normales:
< 10mmHg au repos
< 25mmHg après l’effort soutenu

Mollica MB et Duyshart SC. Analysis of pre- and post exercise compartment pressures in the medial
compartment of the foot. Am J Sports Med 2002

Seuils diagnostiques:
Ploge au repos > 15mmHg
Ploge 1 minute après effort > 30mmHg
Ploge 5 minutes après effort > 20mmHg

Pedowitz RA, Hargens AR, Mubarak SJ, et al. Modified criteria for the objective diagnosis of chronic
compartment syndrome of the leg. Am J Sports Med 1990



AUTRES MODALITES DIAGNOSTIQUES

US à haute résolution
détermination indirecte de la pression veineuse

Thalhammer C et al. Noninvasive central venous pressure measurement by controlled
compression sonography of the forearm. J Am Coll Cardiol 2007

Scintigraphie après effort
évaluation de la perfusion tissulaire

Edwards PD, Miles KA, Owens SJ, Kemp PM, Jenner JR. A new non-invasive test for the detection of 
compartment syndromes. Nucl Med Commun. 1999

Test de compression avec sphygmomanomètre



TRAITEMENT CONSERVATEUR

Réduction / éviction de l’activité physique
Physiothérapie – étirements, massages
Correction des troubles statiques
AINS
Hydratation
Blacklidge, D. K., Kurek, J. B., Soto, A. D. R., & Kissel, C. G. Acute exertional compartment syndrome of 
the medial foot. J Ankle Foot Surg 1996

Injection IM de toxine botulinique
Isner-Horobeti ME, Dufour SP, Blaes C, et al. Intramuscular pressure before and after botulinum toxin
in chronic exertional compartment syndrome of the leg: a preliminary study. Am J Sports Med 2013



PREVENTION

Influence du type d’attaque du pas lors de la course:
réception sur l’avant-pied (versus talon)
✓ diminution du travail excentrique des extenseurs
✗ augmentation de l’activité excentrique des fléchisseurs 
Diebal AR et al. Forefoot Running Improves Pain and Disability Associated With Chronic Exertional
Compartment Syndrome. Am J Sports Med 2016

to ‘‘a very great deal better.’’ The minimal clinically impor-
tant difference for the GROC scale is a 3-point change from
baseline.31

One-Year Follow-up. At a minimum of 1 year after the
intervention, participants were contacted to complete an
activity questionnaire, the LLOS, and the SANE. In addi-
tion, the military requires a biannual physical fitness
test that includes a timed 2-mile run. The performance
on this test before entering the study and 1 year after
intervention was gathered from institutional records.

Statistical Analysis

Descriptive statistics for variables and measures of cen-
tral tendency for continuous variables were calculated to
summarize the data. Because this study did not use a ran-
dom sampling technique and the sample size was small,
nonparametric tests were utilized for statistical analysis.
To evaluate the primary outcome variables (intracom-
partmental pressures, running time and distance, and
pain) and the biomechanical variables (step length, step
rate, vertical GRF, impulse, and rate of loading), a Wil-
coxon signed–rank test was used to analyze differences
between baseline and at 6 weeks postintervention. A Wil-
coxon signed–rank test was also used to evaluate the sec-
ondary outcome variables (LLOS and SANE) between
baseline and at 6 weeks and at 1 year (after intervention)
as well as the 2-mile run time between baseline and at 1
year after intervention. The level of significance was set
at P \ .05. All statistical analyses were performed using
SPSS statistics software (Version 11.5, SPSS Inc,
Chicago, Illinois).

RESULTS

Ten consecutive patients (8 male, 2 female) accepted
enrollment into the study. Baseline patient characteristics

are included in Table 1. All patients reported a history of
CECS symptoms for a minimum of 10 months. All patients
participated in self-selected athletic activities as required
by the United States Military Academy, which included
sports such as football, basketball, crew, equestrian, and
grappling. Patients reported that participation in these
sports did not increase CECS symptoms; however, one
patient elected to participate in grappling instead of soccer
because of leg pain experienced during soccer. All patients
were required to run 2 miles for their biannual physical fit-
ness test. Training for and attempting to pass this event
during testing was reportedly the primary symptom-
producing activity. Patients reported not being able to com-
plete the 2-mile run test because of pain or reported being
able to complete the run only through immense pain in
order to pass the event.

The initial physical examination at rest was unremark-
able in all cases (ie, full ankle, knee, and hip ROM and
strength, no tenderness or compartment tightness to pal-
pation, and full functional ability to squat and hop without
symptoms). No excessive wear pattern was evident for any
of the running shoes, and one patient in the study wore
custom orthotics (several years’ history of use).

During the initial running examination, all patients
demonstrated a hindfoot striking gait pattern. All patients

Figure 1. A hindfoot striking runner at ground contact (A)
and toe off (B). Notice the extended knee and dorsiflexed
ankle at ground contact (muscular activity is increased in
the tibialis anterior). The ankle is plantarflexed, and the runner
is pushing off from the ground, which increases the activity of
the gastrocnemius/soleus muscles. Reprinted with permis-
sion from the Pose Tech Corporation.

Figure 2. A forefoot striking runner at ground contact (A) and
toe off (B). The ankle is in a more neutral position at ground
contact, therefore decreasing the activity of the tibialis ante-
rior. At toe off, the foot is pulled from the ground by the ham-
string muscles, and no push off occurs. Reprinted with
permission from the Pose Tech Corporation.

TABLE 1
Patient Characteristics (n = 10)a

Characteristic

Age, y 20.2 6 1.5
Weight, kg 88.5 6 15.9
Height, cm 176.6 6 5.1
Body mass index, kg/m2 28.2 6 4.3
Baseline systolic blood pressure, mm Hg 121 6 17.8
Baseline diastolic blood pressure, mm Hg 75 6 11.6

aAll values are means 6 standard deviations.
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TRAITEMENT CHIRURGICAL

Gold standard = dermofasciotomie sélective à ciel ouvert

Abord percutané
jambe, avant-bras

Fasciotomie endoscopique
patients pédiatriques

Fasciotomie écho-guidée

Complications: lésion nerveuse, hématome, tr. de 
cicatrisation, CRPS
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CHRONIC COMPARTMENT SYNDROME OF BOTH FEET

F. LOKIEC, I. SIEV-NER, M. PRITSCH

We present a case of chronic compartment syndrome of
both feet in a professional ballet dancer. Intracompart-
mental pressure measurements established the diagnosis,
decompressive fasciotomy relieved the symptoms, and
the patient returned to dancing.
Case report. An 18-year-old male ballet dancer com-
p!ained of pain in both feet of six months duration. The
pain appeared after 10 minutes ofwarm-up exercises and
subsided after 10 minutes rest. It had gradually worsened
and interrupted his dancing.

On examination, swelling of the medial aspects of
both mid-feet was apparent. After strenuous activity
these swellings became tender, tense and cyanosed. Al!
symptoms, tenderness and cyanosis subsided after rest.
Radiography and bone scans were normal, but MRI
revealed hypertrophy of a!! the muscles of the medial and
central compartments of both feet (Fig. 1).

Intracompartmenta! pressure was measured using a
20” indwelling catheter in association with a small
portable pressure monitor allowing for both single and
continuous monitoring. Pressure was measured in the
central and medial compartments of both feet. The
measurements were performed initially at rest and a
value of 10 mmHg was recorded for each compartment
with the patient supine. He was then asked to jump and
run vigorously and on the appearance of pain, pressure
measurements were again recorded with the patient
supine. Values of 80 mmHg in the central compartments
and 35 mmHg in the media! compartments were re-
corded. These gradually returned to the resting levels
during a 30-minute rest period.

Bilateral decompressive fasciotomy was performed
through a 5 cm incision along the media! aspect of the
mid-foot just beneath the proximal half of the first
metatarsal. This approach affords an easy exposure of
the media! and central compartments (Fig. 2). Fascio-
tomy was performed by incising the medial extension of
the plantar fascia and the intermuscular septum laterally,
relieving both compartments. The patient began walking

F. Lokiec, MD, Resident
I. Siev-Ner, MD, Resident
M. Pritsch, MD, Chief of Staff
Department of Orthopaedic Surgery, Sheba Medical Centre, Tel
Hashomer, Israel 52621 and the Israel Dance Medicine Centre, 22
Melchet Strett, Tel Aviv 65234, Israel.

Correspondence to Dr F. Lokiec.

on the third postoperative day and returned to normal
activities gradually. Full ballet activity was achieved
eight weeks after surgery without symptoms.
Discussion. Although compartment syndromes ofthe foot
have been reported, these have all been related to acute
injury (Bonutti and Bell 1986; Myerson 1987; Starosta,
Sacchetti and Sharkey 1988; Ziv et a! 1989). In all cases
decompressive fasciotomy gave relief of the symptoms.
In our patient the condition was chronic, and diagnosis
was made possible by the use of flexible slit catheters
allowing intracompartmental pressures to be measured
both at rest and during activity without disturbing the
position of the catheter tips.



RESULTATS

Fasciotomie supérieure au traitement conservateur en 
termes de satisfaction et de résultat fonctionnel
Packer JD et al. Functional outcomes and patient satisfaction after fasciotomy for chronic exertional
compartment syndrome. Am J Sports Med 2013

> 80% de récupération complète du niveau d’activité
Irion V et al. Return to activity following fasciotomy for chronic exertional compartment syndrome. Eur
J Orthop Surg Traumatol 2014

Facteurs pronostiques: âge, délai de prise en charge, valeurs 
de pression compartimentale
Slimmon D et al. Long-term outcome of fasciotomy with partial fasciectomy for chronic exertional
compartment syndrome of the lower leg. Am J Sports Med 2002
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